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b G. O. R. Engines as, 51 

` | at Greenwich Electricity Works, 224 

Nat Hammersmith Klectricity Works, 415 

і 2 раш m 797 
at Moctez ima Copper Company's Works, 836 

: ОП Fuel for, 13, 940 ipd 

, at Wimbledon Electricity Worzs, 725 


Brickwork in Central-Station Construction, 221 
British Metalite Lampe, 561 

British 1homson-Houston Motor Contre] Patent, до 
British Thomson-Houston Prcgress in 1807, 51 
Bruce and the Spider (Poetry), 274 

Burton Electricity Report, 815 


с. 


Calmon Asbestos, etc , Works, 818 

Candie, Proposed International, 028 

Cardew, Major, and H. G. Herris, Report on Halifax 
Tramways, 721, 742 

Cartridge Туре Fuses, 590 

Catalogues, 151, 163, 5 1, 635; alo see TRADE 
NOTES, ЕТО, 

Cathode Rays, The Conversion of Dismond into Coke 
in High Vacuum, Hon. C. A. Parsoi s ani A. A. C, 
Swioton, 475 

Cathode Rays, The Magnetic Action «f, 491 

Central-Station Ma^, Fallacles concerning Poiler 


ороон. 
Central-Station Publicity, 89, 596 
e The Staff of Smal', 12, 127, 199, 


1 
Chubb and Sons’ Lock Works, Removal of, 15; 
Circuit Breakers, High-Voltage Oti, 560 


panios' Meetings, Reports, eto. : 
Aluminium, £86 

Anglo-American Telegraph, 170, 210, 530 
Anglo-Argentine Tramways, 493, 572, 605 
Anglo-Malay Rubber, 604 

4 ngl»-Portuguese Telephone, 815 

Aron Meter, 851, 885 

Ascot Gas, etc , 320 

Auckland Electric Tramwavs, 705, 744 
Babcock and Wilcox, 605, 634 


‘Baker-atreet aud Waterloo Railway, 247, 282 


Barnsley Electric Traction, 673 

Bastian Meter, 422 

Bath Blectric Tramways, 536, 572 

Birmingham and Miland Tramways, 816, 885 

Blackpool and Fieet wood Tramroad, 810 

Bournemouth, etc., Electricity Supply, 275, 421 

Brisbane Electric Tramways, etc , 62, 205, 350, 493, 
500, 531, 655, 819 

Bristol Tramways, etc., 247, 282 

British Aluminium, 167, 602, 634 

British Columbia Railway, 158 

British Electric Traction, 168, 912 

British Electric Transformer, 492. 526 

British Insulated and Helsby Cables, 386. 421. 498 

British Westinghouse. etc , 96, 105, 492. 637, 675 

Bromley (Kent) Electric Lignt and Power, 500 

ишеп and Kensi g'on Electricity Supply, 3:2, 


Prace Peebles and Co, 274, 311, 491 

Brush Electrica! Engineering, 246, 281, 851, 885 

пас Ayres, etc , Electric 5 29, 62, 135, 

. 169, 205, 239, 240, 277. 313, » 350, 388, 424, 459; 
4° 3, 605, 677, 710, 744, 747, 782, 819, 855, 585, ti, 

9.91 

Burma z lecti ic Tramways aud Lighting. 27 

сагана Electric Supply, 28, 169, 343, 492, 675, 706, 
7 

Calcutta Tramways, 536 Ы 

Callender's Cable, etc , 706, 773 

Campbeltown, etc, Rail way. 205 

Canadian General Electric, 385 

Саре Town Consolidated Trams ays, etc., 706, 779 

Carlisle Electric Tramways, 356, 421 

Cavehi)] and ете! Tramways, 820 

Central Electric supply, 248 

Central London Railway, 135, 211 

Charing Cross, etc., Rai way, 248, 519 

Chatham, etc., Light Rall w. vn, 284 

Chelsea Klectricity Supply, 519, 421 

Chili Telephone, 60 

City of London Electric Lightiug, 215 385 

City ond South Lo: don Railway, 24 

Colombo Electric Tramways, etc., 601 

County of London Electric supply, 312, 334, 420 

Craigpark Electric Cable, 636 

Crossley Bros., 32), 155 

Cuba Sut marine Telegraph, 492, 536 

epe UM 
tect Span elegraph, 386 

Direct United States Cables, 140, 167 

Dublin and Lucan Electric Railway, 248 

Dublin United Tramways, 168, 245 

Dudley, etc , Electric Traction, 602, 65% 

Durham Oollleri-s Electric Power, 815, 889 


.Durbam Electric Power Distribution, 356 


Eastern Extension, etc , Telegraph, 638, 674 

Eastern Telegraph, 636, 675, 705 

East London Railway, 167 

Edmundson's Electr city, 281, 676 

Edwards Air Pump, 493 

Klectrical Development of Ontario, 781, 817 

Electric Lighting, etc , of Australia. 4:8 

Flectric Traction of Hong Коп, 603 

Gateshead, etc., Tramways, 4 

General Electric, 171, 253 

Geneva Tramways, 66, 103, 459 

Giant's Causeway Electric Tramway, 215 

Globe ТејевтарЬ, 34%, 780 

Glover, W. T., 

Great Northern and City Railway, 168, 245 

Great Northern, Piccadilly, and Brompton Rall- 
way, 100, 247, 282 

Great Northern 7 el: graph, E36, 636 

Greenock and Port Glasgow Tramways, 499 

Guildford Electric Suppiy. 463 

ше Tramways, 2 6, 282 

Indian Electric Supply, etc., 914 

Indo-European Telegraph, 566 

Johnson and Phillips. 635 

Kalgooirlio Electricity, 676, 638. 705 

Ka'goorlie Electric 1ramways 636, 640, 705 

Kensington, etc., Electric Lighting, 233, 355 

Kidderminster, etc, Electric Lightiog and 
Traction, 603 

Lanarkshire Tramways, 216 

Lancashire United Tramways, 520, 355 

Leam!ngton, etc , Electrica), 914 

Leek, etc , Light Rallway, 568 

Lisbon Electric Tramways, 674, 744 

Liverpool District Lighting, 422 

Live 1 Overhead Kallway, 210 

Llandudno and District Electric Tramway Con- 
struction, 463 

London Electric Supply, 237, 285, 555 


Meibourne Tramway, 424 

Melton Mowbray Electric Light, 421 
Mersey Eugine and Prodacer, 53> 

Merthyr Electric Traction 636 
Metropolitan Electric Supply, 555, 384 
Metropolitan Electric Tramways, 422, 498 
Metropolitan Railway, 140, 209 

Mexican Light and Power, ?52 

Midland Blectric Power Distribution, 530 
Montevideo Telephone, 202 

Montreal Light, etc., 604, 914 

National Electric Construction, 674, 704 
National Telephone, 203, 247, 319 

Nevile Engineering, 531 

Newcastle and District Electric Lighting, 285 
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» 492, 530 
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South Wales Electric Power Distribution, 464 
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Undertakings, 605 

kis and Standards, International Conference on, 


Water Heater, 251 
Worket in New Zealand, 909 
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at Aberdare, 604, 675 

at Aberdeen, ае. 387, 423, 492, 530, 916 

at Abertillery, 168, 239 

st Acorington, 96 36667 6 
2 2, 132) даз, 492, 531, 675 

in Africa, 290, 312, 596. 649, 65 3 

at Airdrie, 97 

at Alloa, 348, 2D 747 

at Amble, 676, 916 

in America. 28, 132, 202, 309, 340, 348, 457, 637, 882 

at Arbroath, 61, 566, 817, 887 

25 Arran, Ascot 24), 34 


а тт 204, ern 312, 492 
at aa tas 28, 62, 204, 349, 492, 530, 568, 675 
Audits, 883 
in Australia, 382, 458, 498, 638, 705, £45 
at Axbridge, 78o, 852, 916 
at Aylesbury, 28 
at Ayr, 275, 388, 604, 746 
at D, 852 
at Baildon, 313 
at 1 275. 423 
at . 8, 38 7» 566 
at Bargoed 


53 
at Battersea, 28, 276, 638, 917 
at Beckenbam, 9$ 170, 237, an 604, 675, 816, 916 
at Bedford, x69, 12, 745, 8 
Tope po e 
a as 7, 709, 8 
at Bermondsey, 132, 520 
at Berwick, 745 
at Bexbill, 497, 746, 816 
Bills for, A » 161, 275, 348, 282, 413, 519, 780, 917 
at Birkenhead, 492 
at шаш, 640, 850 
at Bispham, 28 
at Blackburn, 817 


202606 


коио A? Hinokpool 5 4850 о, бы, 850 8 438 
‹ VR or London, 228 
at a0 Bolton. 72 ya 
at Boston, 780 


a Boe ea 420 


’ ргау, 745, 9r 
» 29, 169, 457, 567, 818 
at Brld — ue 5 
at Brighouse, 133, 6 В. 
at Brighton, 
in British Columbia, 38 
ын Bromiley, 134, 500 
roughty Ferry, 95 
Шш кшен yres, 237, 605, 637 


I 
Pr Barges Н ili, $30 

in Burma, 27 

at Buruley, 202, 238, 676 

ың ааш, 57765 as’) ' 567, 708, 852 


n Barto 17. 123 169. 206 Jn 53°, 780, 816, 889 
at Bury St. Edmund в, 276 
at Buxton, 202, 275, 423; 916 
at Camherwell, 170 
: 8 rne, 387 
5 з, 302, 237, 348, 386, 637, 781, 816, 862 


a Canterbury. са 457 
at, Cardiff, 132, 817 
at Carlisle, 195, 457 
at Catmarthep, 96, 887 
at Chatham; 2 
at Cheisea, 319, 421 
at Oheltenbam, 203, 276, 348, 819 
аб Chequerbent, 168 
at Chester, 171, 638 
at Chic кп, 169, 567 
at Chislehurst, r32 
in the City (Lon on), 248, 319, 385, 743, 848 
at Clacton, 203, 708 
at Clones, 492 
at 9 134,917 
at Cobham, 28 
at Colchester, 61, 236, 386, 492, 728, 817, 854, 884 
at Colne, 203 
Companies Meetings, see COMPANIES’ MEETIXGS 
Contr for, see TENDERS WANTED 
at Coombe, 888 
at Coven у, 780, 887 
at Crewe, 852 
at Crompton, 457 
at Crook, 238 
at Croydon, 457, 456, 708, 884 
at Da'lipgton, 423, 566, 712, 888 
at Darwen, 708 
at Deal, 676 
at Denny, 888 
at Derby, 61, 492, 567, 708, 797 
at Devonport, 
at Dewsbury, бо, 780 
at Doncaster, 78: 
at Dorking, 386, 458 
at Douglas, 312 
at Dover, 348, 852 
a Da ley 98, 694, 708, 818 
at Dudley, 98, 604, 708, 81 
at; Dundee, 95, 132. 238. 386, 531, 604, 818 
at Dundalk, 202, 349, 887 
at Dunfermline, 232s 275, 349, 530, 818 
at Durham, 169, 237, 423 
at Eastbourne, 202, 275, 350, 889 
at East Нат, 313 
at Eastr 
at Bobw "le, 638 
at Eccles, 237, iio: 708 
at Кш. 237, 312, $31, 639 
at Elland, 708 
at Epsom, 817, 888 
at Erith, 96, 238. 312, 781 
at Exeter, 61, 133, 638, 708, 853 
at Fareham, 96, 458, 7 
at Farnham, 96, 238, 386, 745, 854 
at Farnworth, 168, 202, 916 
at Finchley, 132, 233 
at pe d, 133 530, 817 
at Fiat, 458 
at Voleshiil, 694, 746, 887 
at F ulkestone, 6 1 
at Frinton, 638 
at Fraserburgh, 237 
= Frome, 312, 422. 492 s 
al ain, 1 1 » 745, 
v. Gas, 4), 5158 7; а cscs б GAS орь, ETC. 
at Gelllg м vor, 423 
in Germany, 237, 270, 346 
at Gillingham, 133. 169, 239, 302, 387. 458, 566 708, 


at Olana, 348 
at Glasgow, 492 


at Glossop, 852 

at Glonoester, 170, 638 

at Gourock, 675 

at Govan, 852 

at Gravbdend, » 275, 888 

at Gray ok, о 

at Greeboc 224, Miei 639, 780 917 
at green bservatory, 841 


at Greetiand, x1 

ae Greystone, 203 e 

at Grims 4.2887 781. 853, 889 

at Guildford, 3 6,483 

at Hackpey, os Es 418 

at Halifax, 349, 707 

at Halesowen, бос, 916 

at Hammersmith, 6», 204, 413, 457, 604. 817 
at Hams stead, 133 

at Handsworth, 387, 889 

at Hanley, 98, 171, 276, 299, 423, 780, 518 
at Hanwell, 28, 492 

at Harrogate, 707 

at Haslibgden, EN 492, 638, 781 

at Hastírgs, $17 

at Heanor, 386, 708, 852 

at Heckmondwike, 708 

at Heolycyw, 745 

at Heswall, 745 

at Heywood, 200, 423 
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at Hoddesdon, зе І 


at Hol wood, 276, 708, 817, 852 


at Hove, m bd 745 
at Hoylake, 6o. 887 
н Hones 133 275, 457, 638, 916 
a 135, 530. 675, 81 
at Шога, 133, в 
at Ince, 531 
in I U6, 816, 813 
at Ingleton, 380 
2 Ipswich, ‚ 89. 649, 668 46,8 
6 132, 202 2 
falus Mise ааа 


at e i 386, 

at Keighley, 23), 360 
at Kendal, 675 
at Kensington, 283, 348, 555, 356, 384, 675 
at Kidwellty, 275 

3 King's Lyan, 97, 275, 423, 566, 746, 888 
а 

at Kingusele, 604 

at Kirkcaldy, 815 


К 
at Lambeth, 254, 408, 55 


at Lancaster, 818 
at Leeds, 361, 381, 493, 710, 774, 852 


at Leek, өз, 275, 348, 4 о 
at Leloestef, % 7 4027 53 


роо, 15 , 236, 289, 422, 492, 816 


ч; sm, ‚ 202 xi 
at Long гасе; 133, 276, 457, 708, 852 
at Longton, 61, 237, 387, "53% 852 

at Loughborough, 202. 784, lt 

at Lowestoft, 134, 276, jen, 604, 74 T uf 816, 888, 918 
at Luton, 97, 238, 387, 458, 531, 74 

at Maesteg, 132, 566, 916 

at Maidstone, 566, 818 

at Malden, 917 

at Malvern, 237, 887 

at Manchester, 677, 887, 917 

at Mansfield, Harborough 492; 9 


at Market Har ugb, 852 
at Melrose, 3 
at Melton е 421 


at Merthyr, 61, 312, 348 

for Metropolitan Asylums Board, 91 

at Middlesbrough, 96, 349, 530, 567, {6 
at Mirfield, 132, 852 

at Monmouth, 458 


at Montrose ые 

a Morecambe, 169 1 Я 

at Мог1е 237, 350, 493 8 
at M мозе, 1 5 7, 709, 853 
at Navan. 637 

at Nelson, 667 237, 676, 916 


at Newark, 61 
at Nowonatio, ooo, 288, 356, o8 
ewcastie, 202 
at Newcastle { 852 З 
s 3 3.96 * 917 
ewport, 2 8 8 
in New d. 80 604, 638, 746, 852 
at Northallerton. 355 
s Жонг, б, 520 950 
at Nor eet, в , 
at Norwich, 34 ' dii: 
at Noctingbse, E 589 
at Notting НШ, 319 
at Nuneaton, 
at Ogmore, 34 
a Отан, 203 95 169, 237, 312, 387, 457, $31, 746, 817 
at Ossett, 239, 4 
at Oulton 15 72706 
siones 
a D, 1 
at Paignton, 888 33 H 
at Paisley, 604, 888 , 
at Penybont, 170 
at Perth, 170, 382, 638 
at Pisgah, 816 
at ишо, 638, 781 
at 5 


b, 423 

Provisional Orders for, see Bils” 
at Radcliffe, 638, 
at Rawtenstall 348 | 

ns 48, 530 6 i 
at Redditoh, 108. эс 004 agni | 

for, р. ` 

s R date 133 25 
at Rochdale oe 313, 
at Rotherham, 638, 780, nr 
in Russis, 814 
nt 9 са 2 » 566, 709, 852, 887 
at St. Marylebone, 95, 213, 348, 312, 42% 457, 492, 


797; 
at St. Pancras, 95 
at Saffron Walden, 457 
at ord, 58 
at Balisbury, 
at Bandown, 386 7 4& 
at Sandwich, 424 
at Scarborough, ET 318. 
oolrooms, 5 


at Be d, 170 
eld, 745, 780, 852 


at Shoreditch, 423 | 
at Shrewsbury, 275, 746 dir 


Ы 
a 


mre дюн 6 
a 
at Southam 
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4 16 
at Southend, dta uM T 1, 916 
at South Shie AN 169 
at Southwark, : 


at Sowerby Bridge, 60, 386, 565, 746 


at Stafford’ Gr 675, 854 


at Staly bridge, eto, 239, 708, 
at Stepney, 132, 387, 74 3 813 816, 852 
at xu „ 


at Stirling, 1 12, 457, 638, 781 
at Stoo крон, Буй 710 4 
at уе gai 34 853, 887 
gre 171, 204, 312, 458, 492, 677, 745; 781, 817, 
» 916 
at Stoko Newington, 133, 423 
at Stourbridge, 134 T 
at Stratford, 26 
at Stretford, 60, 132, 312 
at Stroud, 66 
“ч Sunderla ns 6 8 
eriand. От, 237, 349, 423, 457, 517 
at Surbiton, 888 
at Sutton, Je 
at Sutton Goldfield, 78: 
at Flur ba 2 459, 675, 708, 745, 816, 853 
at Swindon, 98, 423 
in Tasmania, 659 
at Taunton, 133. 238, 604, 638, 676, 852 
Tenders for, see TENDERS WANTED 
at Tewkesbury, 916 
at тозуга, 5 
at T ‚ 202, 
at Tun "T ge We "d 61, 745, 818 
at Tunstall, 237, 276, 638 
at Twickenham, 746 
к тушо, 133 


at Vancouver, egston, 675 
anoouver, 817 


adebridge, 8 
А Wakefield 9. ges 


at Walsall, 134, 237, 275, 423 566, 6:4, 675, 708, 746, 


at Walton, 13 
at Warrenpolüt, 349, 386 
at Warwick, 423 
at Watford, 95 
at Watb, 6o 
at Wealdstone, 53r ? 
ab neabury, 204, 604, 675 710, 817 
at West Hromwich, 15 5, 676, 8:9, 853 
at West Ham, 132, 165, 20), 276, 313, 566, 916 
at Weat Hartlepool, 8 J, 
at Westminster, 13a, 283 
at Wostminaiar, i 
ab АША" 745 887 
at «пипа, 567 
at Whi navan, 95, 567, 746, 887 
at Wbitley, 781 
at Wigan, 6r, 238, 312, 386, 852, 916 
at Will lesden, 423 
at w pledon; 28, 423 458, 722 
at Windsor, 96, 674, 745 
at Wishaw, 4 
at Woking, 
at атр; 132, 238, 386, 403, 566, 676, 816, 
I 
ош, ї32 
at Woolwich, 132, ote 386 
at Worcester, 168, 202, 239, 348 
at Worksop, 349, 745, 780 
a тов, 2 457 6,8 
rexham, бт, 204, 349, 459, 492, 530, 676, 852 
at Wycombe, 50) н 8 
at Yarmouth, 13a, 312, 423, 604, 746, 8 
at York, 29, 133, 170, 492, 530, 604, 676 746 78a, 819 


Electrio Traction : 


2: 3 136, bietet 493; P. 6. 
› 99» 77, 712, 7 1 

Accidenta, че „йоны! А А‹ catdenta” 

Accrington, 62 136, 171, 202, 

Accumulators for, A 316" di id 

in AM 29. 277; "ТОТ, 719 

a 0 

at Ambi a 783, ; 

in America, 18, 8 79, 123, 2%, 310, 527, 640, 634 
782, 774. 855 

ш АГ 8 572 i 

a D, 1 , 640 I 

5 A шә, и | pedes 635, 635, 6 

o , , 40, 
706, 745, 780, 782, 819 С? 

in Austria, P de 

at Fortin 

Baker-abroet à eu Waterloo Railway, 247, 282 

at Barnes, 99, 3 

at Barnaley, no 615 


at Bath, 285, 536, 572 

a Belt t 8 T 678 83, 8 8 
172, 31 ; 919, 955 

їп Belgium 2356 369. 78, 747, 783, 819, 85 

at Bexley, 136 

Bills for, 160, 240, 412, 414, 434, 459, 519, 738, 778, 


at *Rirkenbead, 640 
at 55, 816888 55, 09, 63, 493, 640, 711, 747, 782, 


at Blackburn. 493: 747, 819 
at Blackpool, 99, 1 їй, "210, 493, 532 
at Blaydon, 855, 568 
Board of Trade ш 218, 251 
at Bolton, 99. 424, 710 
at Bothweli, 74 
at Bournemouth, 104, 166, sas, 889 
in Bray 5 30, 240, 330, 388, 493m, 640, 918 
Brad 35 250 * America " 

Brentéord, : 172, 313 
^ Brierley » 240, 710 
at Brighton, 313. боз, 819, 820, 855, 890 
at Bristol, 247, 282, 493, 783 
in British Columbia, 135, 239 
at Brixton, 277 


Electric Traction (continued): 


i Buenos Ayres, 239, 519, 744, 885, 896 


Bulgaris. :7 

а риш, 2 Р 
rnley, 98, 711, 820 

т Burton, BL 2H 
at Bu 

at Bury, 314, 450, 782, 783, 819. 918 
at Camber, 172 
at Camberwell, 350, 819 
at Cambuslang, 62 
fa Canada, 18, 135, 172, 277 
at Cardiff, 98 30. Lal 172, 314, 569 
at Carlisle, 356 
Central London абаў, 19, 811 


Saaring Cross, Euston, Hampstead Railway, 


at Choriton-cum -Hardy, 206 

in the Oity of London, 711 

City and th London Railway, 245 

at Clay Oross, 459 

at Olith 30 

at Clydebank, 747 

at Coatbridge, 240 

at Colchester, 62, 819 

Com panies’ Meetings, see COMPANIES’ MEETINGS 
Companies’ Stock and Share List, see each issue 
Contracte for, see TENDERS WANTED, BTC. 

at Coulsdon, 172 

at Coventry, 425, 677 

at Crewkerne, 203 

at Cricklewood, 569 

at Croydon, 29, 62, 99, 135, 202, 350, 532, 747 

at Dalmulr, 135 

at Darlaston, 240 

at Dariington, 205, 277, 711, 71a, 889 

at Deptford. 136 

at „реу, 62, 173, 205, 277, 388, 493, 568, 747, 855, 


at 3 277 

M Dover. 172, 424 569 

a 

at Dalia. a, 24 248 

at Dudiey, 605, 65% 

at Dumbarton, 173. 277, E ‚ 677. D 820, 890 
at Dundee, 62, 135, 314, 388, 493, 679, 783 
at Dunfermliue, 2%5 


E mat Haus 68 8 

at am, 98, 568, 7111 91 

and East London EE 61 

at Ecoles, 890 

at Edinburgh, зо, 62, 203, 240, 313, 459, 532, 569, 
640, 747, 890 


at Elland, 350, 711 

at Erdington, 350, 711 

at Erith, 172, 783 

at Exeter, 784, 857 

at Falkirk, 278, 350, 783 

at Farnworth, 171, 202 

at Fenton 532 

in Fife, тоо 

at Gateshead. 499 

in Germany, 480, 641, 890 

at Glasgow, зо. 62, 98, 135, 172, 203, 240, 425, 459, 
747; 783, 820, 890, 919 

at Gloucester, 173, 819 


at Gorton, 105 

at Govan, 78 

Great Northern aud City Railway, 163, 245 

Great Northern and Piccadilly Railway, 247, 282 
at Greenock, 499 


at Greenwich, 459 

at Hackney, 277, 782 

at Halesowen, 63, 605 

c worn 167, 240, 350, 398, 424, 568, 640, 712, 721, 
784 

аб Hammersmith, 85s 

at Ham ex 88, 424 

at Handsworth, 425, 568 

at Hanley, 173, 278 

at Haslingden, 13 T 

at Hascipge, 24e, 

at Hatfleld Moor, 62 

at Hazel Grove, 63 

at Hebburn, 388 

at Hebden Bridge, 819 

in Hertfordshire, 711 


at Heywood, 568 

in Holland, бо 

at Hong Kon 

at Hull, 175, 313, 532, 710 

at Hythe, 640 

in India, 92 8, 936 

at Ipswich "ab 

in Italy, 278, 424, 710, 814 

at J arrows 3 

at Keighley, 99, 135, 240, 277, 424, 747 
at Kidderminster s 

at Kingsw 29 

at Kirkcaldy, 240, 677, 711, 355 


at Highgate, 99, 568 
at Ноза Жопе 005 62, 99, 136, 424, 640, 783, 891 
at Ilford, 205 
at Islington, 62, 98 
a Dr * Lectures on, 109, 115, 149, 183, 219, 255, 
29 
at Kidsgrove 677 
ood, 2 
at Lampeter, 748 


‚ fa Lanarkshire, 18 425 


at Lancaster, 350, 185 
at vn 63, 172, 218, 240, 381, 398, 531, 53% 640, 


îl Actions, see LEGAL INTELLIGENCE 
at Leloester, 62, 386 
at Leith, 99, 205, 424, 532, 747, 855 
at Leven, 98 
at Lewisham, 172 
at Leyton, 464 
at Linooln, 757, 776 
at Little Lever, 295 А 
at Liverpool, 99. 210, 278, 388, 493, 525, 532, 890 
at Liv ge, 205, 313 
at Liandudno, 4241 459, 465 
at Loch Lomond, 459, 
ee United 1 зо, 277, 459, 404, 497, 


Énpplemant to n The Bectrical Engineer,” ) 


June 25, 1903. 


"Traction (continued; : 
and ио ш озеп 48 du 100, 162, 2 А 
240, , ‚ 277, А ' » э , r , 
738, 765, 356. 901 — > 8 


and London and North-Western Rall I 
at Longton, 240, 710 sie 


at Manchester 
an е 9 3 ? 

at Manefield 420" парал вов 
COT 5 

erthyr, 25, 
at Merton, 7 
Kerr Mes оила питата ца um 
ба Mexico, 464 way, , » , 

esbrough., Воо 

in Middlesex, 30, 99, 135. 172, 568, бо 82, 8 
and Midland ЦЬ 58. A 386 5, 677, 782, 890 
at Milngavie, зо 
at Morecambe, 62. 172, 532, 918 
at Morley, 205, 568 
and Motor 'Buses, 9 


at Newport, А » 568, 605, 6 8 
in New Z aiana, 706,744, бю ^ 777. 
North-Weet London Railway, Proposed, 564, 640 

Norway, 135 
at Norwich, 30, 419 
at Noti h vin, 

m, , 8 

at Oldbam, бо” ^. Wap: 


‚ 568 
Quarry Hank, 
at Radcliffe, 424 Uu 
Railway Operation, Some Problems of, 228, 271, 307 
M Rawtenatall, 532 
at Reading, 240, 358, 71 
at Rhondda, 979 . 
at Richmond, 135, 172 


at Ripley. 

at Rochdale, 98 

at Rotherham, 640 
at Boyton, 99, 313 


m Russia, €2, 135, 205, 31 
at 8t. Helers, 2 duis 
at At. 


424 
MT ролго, MC for, A New, 661 
а » 388, 559, 11, 8 
2 гаша 569 640, 711, 855 
„ 773; also see Dr. Kapp's Lectures, 
at Southampton, 171, 748, 855, 890 
at Southend, 173, 313, 748, 784. 9i 
3 2 748, 284. 919 
at South Shields. 
in Spain, 313, 918 
ы n died 38 
y ge, 388, 532, 568, 174 
5 32, 568, 677, 747 
at Stourbridge, 
Buchostawer Burface-Contact System, 195, 665 
at Sucderland, 27, 205, 239, 820 
Sarface-Contect 3, 195, 665; also see 
London County пой! 
эм haere ste, 532 636, 672, 
at Bwansea, 277. Ў 18 
at Suindon, 388 iol ? 
in Switzerland, 66, 105, 773 
at Tauntop, 277 
Telegraph dystem for, 125 
Tenders for, see TE*DERS WAKTED, ETC. 
at Tot qu vy, 29, 171, 568 
at Tottenb 


am, 782 
Trafic Returns, 218, 231 ; also see each issue 
Trolley Line Searchíog Device, 194 
Trolley Tension Indicator, 197 
at Tunstall, 135 
at Twickenbam, 641, 856, 889 
ч Wale 5 

sal', 99, 135, 278, 425, 568, 747, 883 

at Waltham Cross, 605 á 
at Wandsworth, 206, 71 
Warner Truck, The, & 
at Warrenpoint, 172 
at Warrington, 856 
at Wednesbury, 62 
at Wednesfield, 711 
st Wembley, 172 
at Wemyss, 747 
at West Bromwich, 605, 855 
at West Ham, 99. 86, 388, 748 
at Weston-super- Маге, 569, 748 
at Wigan, 388, 855, 918 
at Wiilesien, 135 
at Wolverhampton, 135. 388, 608, 636, 855, 855 
at Wo lwich, 313. 640, 891 
at “r konton, 783 
at W)ke, 30 
at Yarmouth, 92, P 7:0, 855 
at York, 239, 314, 


and Architectural Design, 15 
Balls for the Supply of, see ELECTRIC LIGHTING and 
Bleschis Vint b 808 
our 
in Factories 2, 41. 6o, 75, 85, 110, 202, 275, 325, 339, 
349, 373, 409, 448 567, 615, 757, 158, 781 


» 136, 711, 918 


INDEX. 


Electricity (continued): 
Frauiul-nt Use of Elec'ricity from Three-Phase 
Mains, 48^ 
v. Gas, 41, 51, 867; also see GAS SUPPLY, ETC. 
in Germany, 954, 845 
in Horticulture, 564 
in Medicine. 19, P 159 813%, 630 
ш Minlüg, 4, 29, 91, 56, 410, 442, 567, 595, 620, 677, 


m Кызу Goods Warehocses, Н. Henderson, 83, 


on Ships, 18 650 

Standardisation applied to, Dr. Glazerook, 483 
aud Water Supply, 125 

What ls it? 181 


Elec'rification of Ball rays, Dr. Kapp, 109, 115, 143, 
183, 219, 255, 29) 

Electrobus Run to Brighton, 594 

Electrochemlstry. Notes on, 439 

Electrolytic Lightning Arresters, 671 

Ek ctrolytic Theory of the Corrosion of Iron, The, 
A. 8 Cashman, 701. 737 

Electromagnets for Operating Railway Points, etc., 


54 

Electrostatic Voltmeters, 4 15, 882 

Ile, F., Ignition Cell Charging Plant, 736 

Emorgency rations in B fer Plant, 548 

Bogineering Nomenclature, R. H. £mlth. 357 

Englueering Workshops. The Managem mt of, Е. 
nom м, 582 


Engines : 
Allen, The, 258, 295 
reos sr crawling Refractory Packing, A, 


. Lees, 
Diesel, Tre, 560, 671 
Gas, 162, 309, 510, 619. 657 
at Greenock Electricity Works, 224 
Internal - Combustion Engiues as applied to Elec- 
trical Generators, H. G. Biggs, 508 
at Johannesburg, 649, 657 
Ledward Condensers for, 301 
at Luton Electricity Works, 258, 205 
at Moctezuma Copper Compauy's Works, 876 
at Nottingbam Electricity Works, 902 
Oil, 560, 0 4 
Piston Speed and S'esm-Engine Econ my, 763 
Turbines, 299, 401, 650, 78 1 835, 810 
at Wimbledon Electricity Works, 722 
at Wolverhampton Electricity Works, 401 


Experiences with Steam-Turbine Plants, Herr 
вое Кошеге 98, 122 56 
bit ions. 17. 50. 87, 98, 122, 134, 159, 170, 276, 56, 
378, 414, 439, 523, 565, 579, 637, 9305 607, 608, 721; 
775, 818, 876, 911 


F. 


Feed Water, Electrica! Purification of, 80 

Ferranti Rolays, 251, 205 

Pirebricks in Boller Furnaces, 520 

Fices, 110, 130, 133, 202, 385, 423, 638, 639, 781, 884 
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SUPPLY 
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Gas Failures, see GAS SUrPLY, ETC. 

Gasolene-Electric Railway Motors, 230 


Gas Supply, eto. : 
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at Addingham, 275 
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at Claptoo, 95 
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Auto-rapaformers for, 518, 802, 8394 
Carbon-Fllament. 393, 413, 878 
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Labmeyer, Wilhelm, 129 
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Pannell, E. V., Tbo Continu >us Capacity of Railway 

P viene А Intelli 582, 414 
arllamentary gence, 

Parsons, C. A., and A. A. C. Swinton, The Conversion 
CA Diamans into Coke in High Vacuum by Cathode 

уз, : 

Partoershipe Dissolved, etc , 28, 745 
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Q. 
Questions and Answers, see TECHNICAL PROBLEMS 
AND SOLUTIONS 


Radium, 54, Ü 457 

Railway Cris le, The, 21, 57, 95, 128 

Байж ауз, Klectrtfication of, Dr. Kapp, 109, 115, 149, 
» 183, 2! 5 290 


Reactive-Uoil Phenomena, 881 
Reason Manufacturing Company’s Works, 327 


Recent Progress іо Tungsten Metallic-¥ilament 


Lampe, Н. Hirst, 722, 767, 794 

Record, J. W., and W. E. Sumpner, New Alternate- 
Current Instruments, 434, 470, 609 

Refuse Destructors, 224, 722, 902 

хавае; Н., The New Metal-Filament Lamps, 264, 


Removals, etc., 675 78^, 916 

Bennie, J. C., Electric Niumination, 192 
Renold Chain Drive, 306 

Resistance, A Satisfactory Form of High, 598 
Resistances, Construction of, 589 


Reviews of Books: 
В. I. Handbook, The, 201 


Books Received, 17, 55, 62, 57, 124, 134, 161, 201, 
235, 310, 385, 418, 328, 564, 600, 632, 670, 102, 775 
882.915 

Cassell's Booklets, 544 


Phillipe’s Machinery Register, 567 


INDEX. 


Reyrolle Extra High-Tension Switchgear, 907 

Reyrolle's Switches, 601 

Richter, M., Static Discharges from Belts, 455 

Robinson, I. V., Cost of Power Production, 575 

Roose, FR., The Conduit System of Electric 
Tramway Construction, etc., 81, 162, 260, 

Rosenhain, W., The Internal Structure of Metals, 


456 
Rubber, 505, 530 


Sandycroft Foundry, The, 476 

Scott, A. C., Comparative Tests on Electric Desk 
Fans, 442 | 

Searchiights, 142 

Selenium Photometer, 910 

Selenium, The Relation between C.nductivity and 
Illammatlon of, 475 

Siberia asa Market for Mining Machinery, 4 

Siedek, E., The Deform tion of the Voltage Curve 
of Alternators when loaded, 596 

Smith, C. F, and W. Cramp, Vector Alge' ra for 
Allernate Current Probl ms. 599 

Smith, R. H, Engineering Nom :nclature, 367 

Snell, J. F. C, Cost of Klectricai Power for Industria] 
Purposes, 41, 75, 73, 119, 275 


Societies and Institutions: 

Academie de Sciences, 600 

American Electrochemical Societ y, 550, 701, 737 

American Institute of Electrica! Kogtneers, 19. 71, 
88, 244, 439, 561, 84', 876 

American Physical Soclety, 695 

Association of Engineers-in-Uhargs, 53, 88, 378, 490 

BT dicm of Muuicipal and tou wy Engtucers, 


Birmingham Blectric Clab. 136, 747 

British Association, 235, 582, 698 

British Correspondence choul of 
Engineering, £4 

Callender's Hospital, etc., Fund, 123 

Canadian Society of Civil Bogineers, 559, 400, 836 

Chemical Society, 53 

Chicago Electrical Ulub, 808 

City and Guilds Institute, 53, 846, 912 

Bast London College, 3 

Шешем Contractors’ Association, 255, 272, 415, 


Electrical Supply Football League, 639 
Electro-Harmonic Soctety, 17 159 

Bile ktrotechnische Verein. 

Faraday Housy, 132, 237, 812 

Faraday Boclety, 17, 5, 664, 758 

Fiusbury Technical College, 53 

Forthc.mipng Eventa (Nuiices of Meeting) see each 


is ue 
Indian Institute of Sclence, 577 
Institute of Kngloeers and shipbuilders in Scot- 
land, 575, 650 
Institute of Gas Engineers, 857 
Institute of Metals, 739, 850 
Tnsticute of sanitary Eug:neere, 60 
Institutiun of Civil Engineers, 159, 527, 469, 487, 
565, 620, 630, 772, 902 
Ins itution of Electrical Engineers, 5, 1) 22, 41, 
47, 73, 74, 75, 835, £7, 110, 119, 151, 161. 182 189, 
226, 252, 2-6, 268, 5 ©, 362, 378, 4 0, 453, 473, 503, 
522, 525, 527, 512, 557, 555, 579 582, 586, 615, 622, 
6:0 650, 624, 656, 687, 732, 759, 790, 758, 707, 770, 
794, 847, 810, 839, 867, 911 
Birmingham Section, 665 
Glasgow Section 275, 458, бо, 103, 747 
Leeds Section, 555, 816 
Manchester Section, 2 3 267. 299, 344, 456, €66 
Newcastle Sec ion, 7-5, 797, 810 
Studente’ Sec ton, 310, 458, 831 
шо of Mechanical Engtueers, 18, 16a, 206, 


Tron and S‘eel Institute, 54, 193, 665, 739 
Junior Institution of Engineers, 19, Bl, 162, 250, 530, 


Electrical 


; VIS, 
King's College, 347 
Liverpool and District Electrical Assoclati n, 37°, 
387, 493, 961, 505, 677 
Loudon Univeralty, 159 
Manchester Geological, btc., Rocie' y, 233, 378 
Metropolitan Association of Electric Tramway 
Engineers, 277, 632 
Municipal Electrical Assoclation, 17, 630, 793, 8:0, 
5 


962, 

National Physical Laboratory, 526, 347, 459 

New York Electrical Societ y, 594 

Northampton ]nstt.ute, 192, 228, 308 

ко аы Coast Institution of Engineers, etc., 
88, 

Р. and О. Batt! Wallabs, 31: 

Fbysical Society, 233, 30», 457. 965 847 

Royal Humane society, 398 

Royal Institution, 53. тоо, 115, 125, 146, 149, 123, 
198, 219, 255, 29), 396, 247, 48%, 505, 527, 627, 659, 

Royal Meteorological] Society, 125 306, 769 

Royal Society, 475 

Rugby Engineering Scclety, 61 

St. Mark's Tramway Brotherbool, тоо 

Siemens Engineering Socie! у, 378 

Roclety of Arts, 5.6, 378 

Society cf Engineers, 233 

Routh-West Lundon Medical Soclety, 414 

Tramways, etc., Association, 255, 277, 738 

University College, 522 


Spark Gap, An Tinproved, 273 

Spark Gap, A New High-Frequency, 346 

Speed Control of Starting Switches, 561 

Sports, 97. 639 

Staff of Smali Central Stations, 72, 127, 199, 235, 271 

Standardisation Applied to AMlectricity, Dr. Glaze- 
brook, 4&3 

Standard Performances of Electrical Machinery, 
R. Goldscbnitdt, 155, 161, 183, 225 

Starting Switches, The Speed Contio! of, 561 

Static Discharges from Belts, M. Richter, 455 

Station Engineer, Some Notes on the Electrical 
Purification of Feed Water, 30 

Stee] Conduit Wiring, 55 

Stepney Electricity Keport, 915 


Vor. XII. 
New Series. 


Steinmetz, C. P. A., Primary Standard of Light 
Based on Energy Radiators, 152 

Still, A., Inductive Voltage Drop on Three-Phate 
Transmission with the Conductors Lying in the 
same Plane, 53 

Stokers, Mechanical, J. Е. Barnes, 618 

Stoney, G., and A. B. Law, High-Speed Hilectrical 
М ‹спіаегу, 552, 585 

Strike, R. J., Lsuaceston Report, 69 

Sumpuoer, Dr., and J. W. Record, New Alternate- 
Current Inst: uments, 434, 470, 509 

Furgea aud Oscillations oo Transmiss‘on Systems, 591 

Switton, A. A. C., and C. A. Pars ns, The Conversion 
of Diamond into Соке in High Vacuum by Cathode 
Rays, 475 

Switchgear Control Appsratus and Relays, C. C. 
Garrard, 867 

Synchronisation (Poetry), 542 


T. 


Taylor, C. F., Electric Power in Docks, 262 

Taylor, J. B, Over-Shooting,” 661, 845 

Technics] Education, 146, £42 

Technical Electro-Chemistry in Russia, Prof. М. 
Piltschikoff, 664 


Technical Problems and Solutions: 

Atzei g l'ermauepnt Magnete, 450A 

Ate net, Variable Caudle- loser and Colour of, 
A 

Armature Reaction of Comp п d Balancers with 

Cross-Connected Flelda 91A 

Armature Short Circuits, 7384 8174, 881A 

805 Trapsfur mers for Me‘a'itc-Filamsot Lamps, 
A 


Babcock Boilers, Bending of Tubes in, 666A 

Bluwi: а-о Action of Magnetic Field on Electric 
Arc, 1274, 1514 

Booster b ield's Connection, ete.. 525A 

Cable Laying in Power toute, 775A 

Change of Fr. quency and Power Factor, 90A 

Cha: ging Circuits, Arran zement o', 554 

Ccmmutator Spark ing. 2:94 

Com pound Dyna mo in Parallel, 486A, 521A. 523 

Construction of Slow-Speed Continuous-Current 
Motors, 270A, 508 

Correspondence on, see CORBESPONDENCE 

Dock Lighting, etc , 4154 

Dynamo, Works Cost of Liue of, 2354 

kIlectrically- Driven Shope  Couvotalon of Steam- 
Driven to, 7C44, 73574, 811 

Electric Brakes, 553A 

Electric Light Ba-.ns 522A 

Electric Welding, 8824 

Ble tro-Galvanising Plant, 7024 

Equaliser Rings, 18a 

Feed Pumps and Bot-W «ter Supply, 56A, 89А 

us lonal Pitch Windings on Induction Motors, 

97A 

Frahm Frequenoy Indicator, 915A 

Lead-Covered Cables, Withdrawing of, from Dacta, 
306A, 5214, 557A 

Lift Contr. lier, Realstance and Steps for Starting, 
etc., 416A, 449A 

Magnetic Clutches, 595A 

Maguetising Current of Two-Phase Induction 
Motor, 730A 

Merz 3cale of Charges, 655A 

Motor, etr., Driving Machine for Winding Copper 
Strip, 3774, 417 

Motor for Travelling Truck, 174, 58, 92 

Nernst Lamp Burners, 37 

ноп ишчү Field Discharge Resistances, 4524, 


A 

Pole Shape of Alterrator, 308A 341A 

Power Factor, Improvement of, 5954, 6234, 631, 
6654, 667, 703 

Relative Advantsge of Direct-Carrent and Induc- 
tion Motors, 73UA, 776A. 8.94 

Reversal of Rotatiun of Merer, etc , 591A 

Reverse Current Relays, 1984, 235A 

Single-Phase Commutator Motors for Railway 
Work, 883A, 915A 

Sparking in a Oirect-Current Multipolar Generat.r 
Running under Varying Load, 54А 

мане Balancers for Tbrce-Wire Systems, 16354, 

А 

Temperature Rise in Resistacce Wires, 7034 

Testiog tanks, 5534 

Three-Phase Motors, 1254 

Three-Phase Overhead Line Los:, 8124, 8454 

Three-Phase Switchboard Instruments, 6674, 701A 

Three-Pbase Transformers in Parallel, 174 

ишинде (20,000 20 000) In Jransmtssion Line, 

А 


Transformer (Threc-Phase) aud Vcltmeter Read- 
ings, 2724, SOSA 

Turbo-Generator Fans, 881A 

Westinghouse Brake, 380A, 4154 


Telegraphy : 
ju Australia, 54, 782, 531 
Breakdowns, 29 
in China, 17 
Companies’ Meetings, see CUMPANLES' MEETINGS 
Extensions, 95, 133, 169, 222, 238, 275, 348, 424, 675, 


676, 74 
Тогол оса! Conference, The, 630, 818, 853 
Legal Actions, see LEGAL INTÉLLIGRACE 
Letvesley Patent for Working, 53r 
Old Method of. 14 
Transatlantic Cable Jubilee, 435 


WIRELESS : 
at Aberdeen, 670, 709 
in Africa, 312 
in America, 731, 812 
Apparatus and Suez Canal, 743 
in Canada, 28 
in Chins, 817 
Correspondence on, see CORRESPONDENCE 
in Der. mark, 772 
for Electric Railways, 125 
in France, 169, 275 
in Germany, 59, бо, 123, 168 
on the Humber, 349 
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Telography— WIRELESS (continued) 
Магоош System. Ihe, 163, 202, 500, 536, €02, 
613, 627, 659, 671, € 9 *, 209, 744, 775 
Meridian Time by, 600 
Poulseu System, The, 170, 772 
Receiving Wireless Signals Photographically, 


to Shetland, 96 
on Ships, 60, 95 
Telefunken эуеш, The, 59 


Telephony: 

at Aberdeen, 8 

Alternating Cu-rents for Telephonic Measure- 
ments, 847 

in America, 591 

in Australia, 54 

at Bourn mouth, 96, 238 

in Сапай <, 28, 132, 457, 675 

at Ca diff, 203 

t » the Coutinent. 387 

Corresp ndeyce on, see CORRESPONDENCE 

Серега! Electric Company's New Catalogue, 164 

Gerrard Exchange of the National Telephone 
Company 515, 55) 

at Glasgow, 852 

Gulllesume-Lahmeyer werke Selecting Apparatus, 


88 

at Elinburgb, 853 

Extensions, 28, 60, 96, 132, 133, 169, 170, 237, 238, 
275 424 458 605, 708, 746, 852, 916 

fo France, Y 

at Ha'ifax, 28, 20 

at Hull, 170, 457, 7 2, 809, 847 

Legal Acti. ns, 3*6 LEGAL INTELLIGENCE 

at Liverpool, 638 

at Lyndhurst, 171 

in Russia, 814 

at В тапа за, 888 

in Swe leo, 168 

‘Tariffs 61, o7. 169, 200, 203, 217, 232, 561, 579, 357, 
416, 421, 457, 491 

Wireless, 170 


Tenders Wanted and Acoepted : 

at Ave deen, 389, 494, 679, 750, 920 

at Accrington, 174, 206 

ab Acton, 278 

185 e 785 

а Africa, 533, 641, 713, 921 

at Alford, 891 

in Argentine. 31 

at Asuton, 495 

at Aston Маоот, 207, 351, 389 

in Australia, зо, 3t, $4, 67, 107, 137, 241. 278, 279, 
314. 315. 35t, 426, 400, 461, 533, 606, 607, 642, 678, 
712, 713 821, 822, 857, 858, 89r, 892, 893, 919, 921 

fn Austria, 100, 278, 494 

at Barking, 207 

at Barues, 30 

at Burrow, 785 

at Bath, 821, 893 

at Battersea, 137, 174, 352, 495 

at Bsckenbam, 30, 279, 461, 533 

at Bedford, 641, 893 

at Belfast, 137, 174, 175, 207, 350, 390, 426, 570, 678, 
714. 785, 857, 858, 892, 893, 919, 921 

iu Belgium. 32, тоо, 174, 207, 241, 315, 494, 569, 607, 
675, 749 820, 857, 858, 919 

at Germ sudsey, 174, 207, 279, 641, 750, 822, 893 

at Birkenhead, 174, 641 

at Birmingham, 206, 278, 279, 316, 607, 892 

at Blackburo, 174, 241 

at Blackpool, 174 

at Bolton, 389 

at Bootie, 352, 713 

at Rournemontn, 3?9, 533 

at Bradford, 137, 460, 607, 712, 784, 785, 821, 919, g2t 

Bray, 315 425 ; 

u Brezil, 137, 207, 275, 390, 42 
at Brighton, 714 ЕДЕ 
at Bristol, тот, 279 351, 392, 426, 461, 833, 679, 821, 


921 

1.1 Bulgaria, тоо, 241, 678, 820, 857 

at Burnley, 174, 279, 350, 351, 893 

at Bury, тоо, 241, 278 

at Baxton, 279, 495. 713, 820 

at Camberwell, 31, 785 

for Cambrian Railways Company, 749 

in Canada. 822, 858, 892, 893, 921 

at Canterbury, 857, 858 

at Cardiff, 67, тот, 175, 279, 426, 494, 495, 607 
at Carlisle, 821 

for Castlerea Rural District Councll, 207, 426 
s: nataan, 101 

s eltenbam, 137, 641, 714, 921 

at Chester, 822 x а 

in Chill, 241 

at Ciacton, 607 

for Ciyde Navigation, 749 

= со опе, 642 

a chester, 241, 35t, 494, 

at Colne, 821 ren icd 

at Croydon, 351, 352 570, 713, 857, 858 

at Darlington, 641, 642 

at Dartford, 712, 749 

at Darwen, 67 

іо Denmark, 451, 785, 920 

at Derby, 279. 390 570 627, 749, 750, 858 
at Dewsbury, 351, 857, 893 

ab Dover, 241, 678 

at Dublin, 350, 494, 920 

at Dudley, 749 

at Dundee, 315, 352, 494. 533, 785, 820, 921 
at Kaling, 821, 921 

at Rast, Ham, 174, 351, 641, 713, 785, 921 
at Eccles, 533, /14 

at Edinburgh, 174, 315, 351, 389, 460, 678, 750, 858, 


892 

at Erith, 31, 352 

at Exeter, 4 

at Falkirk, 955 

for Federation of Associated London Cab Pro- 
ене, 

at Ке owe, 38 4 

at Ferndale, dio ри 

at Finchley, 31, 279, 493 

at Fleetwood, 207 
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Tenders, eto. (continued) : 

at Fuleshill, 755 

ia France, 30, тоо, 136, 137, 173, 241, 278, 494, 749; 
784, 820, 857 

at Fulham, 315, 679, 891 

in Germaoy, 30, 100, 136, 137, 206, 241, 279, 389, 
425, 460, 678, 820, 821, 893 

at Glasgow, 67, 207, 278, 389, 426, 460, 569, 607, 641, 
642 {1% 785, 821, 857, 858, 893 

at Gill ngbam, 390, 570 

at Gloucester, 207, 315 

at Govan, 533, 750 

at Gravesend, 174, 749, 857, 858, 921 

for Great Western Kailway, 784, 821 

at Grims^y, тот, 315, 495, 533. 749, 785 

at Hackney, 241, 278, 389, 533, 569, 679 

at Halifax, 174, 893 

at Hammersmith, 174, 426, 461, 642, 713. 714 

at Hampstead, 174 

atv Handsworth, 206, 395, 713 

at Hanley, 207, 279, 712, 749, 822 

at Harrogate, 426 

at Haslingd n, 533 713, 785 

at Hastings, 351, 461 

at Hertford, 495 

for Herts County Council, 207 

at Heston, 278 

at Heywood, 315, 495, 921 

at Horneey, 174, 278, 784 

at Huddersfield, 138, 389, 460, 461, 642 

at Hull, 174. 207, 241, 352, 389, 494, 714, 857 

in Huogary, 532 

at Ilford, 2c6, 207, 279, 678, 749, 858 

in India, 31, 241, 713, 784, 821, 920 

at Ipswich, 389. 426 

at Islington, тот, 136, 137 207, 461, 713 

ia Italy, 30, 101, 135, 241, 352, 919 

at Keighley, 101 

at Kettering, 351 

at Kilkenny, 30, 206 

at Kilmarnock, 712, 893 

at Kingston, 750 

at Lambeth, 207 

at Lancaster, 351, 426, 823 

at Leeds, 174, 389, 390, 642, 712, 749 

at Leek, 425, 494, 627, 713, 785 

at Leicester, 315 

at Leith, 351, 712 

at Leyton, 822, 921 

at Limerick, 49, 

at Liv l, 495, 893 

for London Couuty Council, 31, 137, 175, 207, 241, 
242, 279, 315, 316, 35%, 390, 427, 495, 570, Ó41, 713, 
714, 750, 785, 786, 821, 892, 921, 922 

al Lowestoft, 101, 137, 279, 426, 750, 920 

at Luton, 101 

at Malvern, 460, 829 

at Manchester, зо, тот, 174, 206, 241, 279. 351, 352, 
426, 461, 569, 570, 641, 713, 752. 785, 857, 858, 892, 


93 
е Metropolitan Asylums Board, зт, 137, 494, 679, 
57, 921 
for Midland Railway, 3: 
at Nelson, 241, 607 
at Newcastle, 390, 713, 750 
at Newport, 857 
for North-Eastern Railway, 136 
in Norway, 425, 713, 821, 822 
at Norwich, 137, 315, 390, 784 
at Nottingham, 207, 425 
at Oban, 678 
at Oldham, зт, 315, 822, 857 
at Paddingtun, 389 
at Paisley, 749, 85 
at Partick, 460, 785 
at Perth, 858 
at Plymouth, 67, 749, 785 
at Pontypridd, 919 
at Poplar, 30, 460, 607, 750, 821 
at Portsmouth, тот, 174, 207, 279 390, 494, 607, 642, 
750, 785, 829, 893 
in Port.agal, 278 
for Powell Duífyra Coal Company, 82: 
at Preston, 713, 822 
at Radcliffe, 315 
at Rathmines, 390 
at Rawtenstall, 137, 174, 207, 351, 390, 533. 570, 
607, 642, 713 
at Reading, 241 
at Rhyl, 494 
at Rochdaie, 207, 919 
at Rotherbam, 35 
at Ragby, 641, 822 
in Russis, 101, 639 
at St. Aunes, 857 
at St. Marylebuue, 174, 389, 750, 893 
at 86. Pancras, 315, 750, 785, 823, 920 
at Salford, тоо, 174, 206, 242, 425, 678, 893 
at Shefficld, 534, 570. 642, 713, 921 
at Slough, 137 
at Southampton, тог, 533, 679, 713, 714, 784, 786 
at Southend, 315, 533, 642, 678, 713, 714, 749, 785, 


021 

for south Indian Railway Company, 315, 74 

at South Shields, 30, 351 ы 

at Southwark, 822 

in Bpain, 3o, 67, тоо, 241. 314, 315, 351, 389, 390, 
425. 460, 494, 569, 712, 784, 821, 858, 892, 919 

at Stalybridge, 389, 642, 713 

at Stepney, 67, тот, 175, 241, 242, 390, 820, 817, 858 

at Stops 174 

at port, тот, 241, » 533, 641, 713, 8 

A SES cs eee 494, 533, 641, 713, 749, 893 

at Stoke Newington, 750 

at Stoke-on-Trent, 315, 351, 679, 713, 785 

at Sunderland, 460, 495 

at Swansea, 174 

in Sweden, 390, 920 

at Swindon, 389, 858, 893 

at Swinton, 101 

at Tamworth, 749 

in Tasmania, 315, 425, 607 

at Tonbridge, 533, 713, 893 

at Torquay, 3 

for Treforest Electrical Consumers’ Company, 28 

at Tunbridge Wells, 101 

at Tanstall, 920 

in Uruguay, 31 
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Tenders, oto. (continued) : 
at Uxbridge, 678, 750 
at Wakefield, 351, 641 
at Walsall, 678, 750, 858, 92r 
at Wallasey, 137 
at Waltbamstow, 822 
for War Office, 101 
at West Bromwich, 570 


, at West Ham, 137, 351, 714, 747, 750, 892, 919, 922 


at West Hartlepool, rox 

at Weymouth, ror, 750, 890 

at Whi ebaven, 279, 425, 570 

ab Wigan, 314, 351, 352, 006 

at Willeaden, 821 

at Wimbledon, тот, 136, 205, 241 
at Wolverhampton, 137 

at Woolwich, 749, 750, 859 

at Woroeater, зт, 242, 392 

at Worksop, 785, 921 

at Worthiog, 713, 858 

at Wrexham, 279, 495. 858 

at Yarmouth, тоо, 315, 425, 426, 607, 749, 759 
for Yorkshire Power Company, ого 


Thomas; 8 3 The Management of lingineering Work- 

shops, £82 

Thompeoo, Prof. 8. P., The Kelvin Lecture, 654, 687 

Tomlinson-Lee, Н, Wimbledon Nüectricity Under- 
taking, 723 

Trade Literature, 529 


Trade Notes and Novelties: 
Be snland-Perkin Grease Cleaner, 274 
British Arc Lampe, 166 
Catalogues, 65, 94, 165, 198, 233, 274 
Consolidated Accessories Oompany’s Traction 
Specialities, 197 
Crossley Am monia Recovery Gas Planta, 91 
Cruse trollable En perneeser 91 
Darton Instrumenta, 274 
D.P. Batteries, 274 
Gilkes Turbines, 255 
Isenthal Instruments, 274 
Johnson and Phlilipe's Motor Cycle, 197 
x um Electric Firm's Arc Lamp Loweriog Gear, 


Morganite, etc., Carbon Brushes, 274 

Mortis and Lister's Eddy Current Testing Brake, 
Morse Cbain Drives, 94 

Pal and Co.“ Workshop Speclailties, 197 

Phwaix Cookers and Heaters, 165 

Beason Automatic Time Switch, 6} 

Reyrolie Switchgear, 164 

Techuical Art Company's Blectric Sigus, 197 
Victor Arc Lamps, 64 

Westminster Laboratory Lamp Teste, 165 
Wilkinson Feed-Water Heater, 94 

i cum ani Robinson's Mixed-Pressure Tar5ines, 


Tramcars, A New Safety Guard and Sanding Device 
or, 
Т antie Wireless Telegraphy, G. Marconi, 627, 


Transformers: 

Auto-Transformers, 518, £02, 309A 

for Com^ined Thbree- Wire Direct-Current and 
Alternatiog-Carrent Supply, 769 

Danger of a Poor Ground Connection on the 
Secondaries of, 910 

Emergency Connection, M. О, God be, 629 

Ferranti, for Rasaia, 639 

Modern Transformer Works, A, 802 

Questions and Answers оп, see TECHNICAL 
PROBLEMS, ETO. 

Relation between Iron and Copper in, 599 


Transmission of High Powers by Chain, 806 
TIN MIN Systems, Su-ges and Oscillations on 


Transport of Tram way кароо, 4434 — 
Turnbull, C., Overload ір Eiectrical Plant, 797 


U. 
Use of Condensers on High-Tension Circuits, 345 


V. 


Vacuum Tube, A Curious Ionisation Effect in, 695 

Vector Algebra for Alternate-Current Problems, 
W. Oramp and C. F. Smith, 399 

Voltage Curve of Alternators when loaded, The 
Deformation of the, E. Siedek, 596 

Voyeey, A. tc, mayen pan tal Lighting in 
оузеу, ; оп өп 
the Оу of London, 848 


W. 


Wal, T. F., The Reluctance of the Air-dap in 
Dynamo Machines, 22, 
Warner Tramcar Truck, 86 | 
Weighton, R. L., Piston Speed and Steam-Engine 
Economy, 769 
Weintraub Direct-Current Converter, 506 
Westinghouse Brake for Rolling Mills, 269 
vie B Full 8team Temperature Feed-Water 
eater, 02 
товоо Electrical Works, Н. Tomlinson-Lee, 728 
ng, 55 
Wohlauer, A. A., Economical Aspecte of the Various 
Electric Illuminante, 878 
Wolverhampton Electricity Works Extension, 404 
Wooden Poles Breaking above Ground, 411 
Woodhouse, W. B., e Commercial Aspect ot 
Electric Power Supply, 5 
Wood Preservation, 651 
Wood, Shrinkage of, when Dricd, 87 
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Bound Volumes of “THE ELECTRICAL ENGINEER,” containing 

half-year's copies, bound in Dark-Blue Cloth, Gold 
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OURSELVES. 


In this our first issue of the New Year we have altered 
the general arrangement of our paper, with the hope of 
making it more convenient to all classes. Our intention is 
to improve, and we shall welcome the co-operation of our 
readers to this end. Any news of business likely tọ be 
forthcoming will be welcomed if sent direct to us, 
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Gentlemen, the usual toast: To all our readers amd their 
friends a year of health and prosperity. Drunk with 
enthusiasm in bumpers, and no heel-taps. 


— - 


There is а double difficulty in addressing any audience 
at the beginning of & new year, in that the books are 
written up and the balances declared. Throughout the 
electrical trading community there has been, and is, some 
wailing and gnashing of teeth. Prosperity, according to 
the pessimists, hath fled, and in the future there is nothing 
but woe. We have heard that tale before. Indeed, it 
seems to be the fashion to decry the possibility of good 
trade, and yet there is nothing more certain than that 
the demand for electrical goods and apparatus of all 
kinds does appreciably increase with each succeeding year. 
Why, then, all this fuss? For two reasons. In the first 
place, it is another case of too many cooks spoil the broth. 
Firms and companies of various kinds spring up, and in 
the rush to get business are quietly cutting each 
other’s throats. In many cases the taking of orders 
at too low a price has been followed by the 
installation of apparatus that only by the wildest stretch 
of the imagination can be regarded as passably good. In 
the second place, there has been far too much promotion. 
Schemes that of themselves аге excellent have been 
damaged by the incubus of the plunder of promoters. 
Case after case could be cited where the prey is the 
investing publie, rushing to the lure of the promoter's pro- 
spectus and in the end finding, like the fox did the grapes, 
modest results to be out of reach. Yet, as we say, tho fact 
remains that the demand is, and must be, constantly 
increasing. Years ago, yea, from its commencement, this 
journal insisted upon the view that the future of electrical 
undertakings existed in the distribution of power, and that 
ultimately lighting would take a secondary position. No 
one would be found to dispute that view now, but 
originally it called down curses upon our heads because 
promoters thought wrongly that this idea would deter 
investment. As things are known at present there 
is every indication that electrical motors must be as 
common throughout the civilised world as the sands 
are on the seashore. If that is во, then electrical 
manufacturers and contractors must increase and 
multiply. There is one unfortunate outlook. Several of 
the large pioneering firms seem to be coming to a prema- 
ture end. They went up like the proverbial rocket, and 
are rapidly falling down like the proverbial stick. You 
never see mention of their work, or, indeed, never see the 
name in the real technical journals, and yet the organisers 
seem to imagine their names and makes of apparatus will 
remain known toall the nations of the world till the end of the 
electrical era comesalong. Probably the various (weare speak- 
ing of the best, and of what we know and can demonstrate) 
journal offices, each are asked to privately report upon the 
value of apparatus on the market more than any of the 
greatest manufacturing concerns in the kingdom, and 
these requests for information come from all parts of the 
world. To the insider it is easily understood why some 
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firms are prosperous and others always grumbling. The 
former take good care that their productions are thoroughly 
known and understood, the latter are too stand-offish for 
this world; hence are taking the best means of leaving 
it. Thus, if we could inculcate a moral, it would be 
something to this effect—business is and must be increas- 
ing ; purchasers do not mind a fair price for a good article ; 
manufacturers are supposed to be business men, and as 
such should not think it below their dignity to give detailed 
information about their work. Good work in the centre 
of Ireland does not speak for itself in Australia or Argen- 
tina, and it is often from the further away places that the 
request for information comes. The conclusion is that 
publicity must be sought if a steady business is to be 
maintained, This world-wide publicity we provide. 


1907 DEATH ROLL. 


The year just ended bas entailed a heavy loss from the 
ranks of those who have distinguished themselves in 
electrical science. Amongst the pioneers in the commercial 
development of electrical engineering death has been also 
responsible for many gaps. The death of Lord Kelvin 
naturally takes the first place in any review of those 
eminent men who have been removed from the rank 
of workers during the past year. He stood so high 
above his fellows, both as a pure scientist and as 
an electrical engineer, that there can never be his 
equal in the electrical world. Approaching electrical 
science in its infancy, he did more original work than 
can be properly summarised in a full obituary notice. 
Amongst the other eminent engineers who have passed 
away during 1907, Sir Benjamin Baker claims, perhaps, 
first place on account of his success in all. branches of civil 
engineering. His work in connection with electrical 
matters was in itself sufficient to warrant the many 
honours showered upon him. Mr. W. F. L. Gaine, the 
energetic manager for many years of the National Tele- 
phone Company, may be considered by some to have been 
more of a business man than an electrical engineer. His 
organising capabilities, however, like those of Mr. George 
Herring, the late chairman of the Electric and General 
Investment Company, were devoted to the development 
of electrical enterprises in the early days when money 
was hard to obtain for such purposes. In Mr. J. N. 
Shoolbred we lost one of the engineers who led municipal 
authorities to undertake electrical work. The list of 
other workers who have passed away is, unfortunately, a 
long one, and amongst the pure scientists we have to deplore 
the loss of such distinguished leaders as Henri Moissan, 
Prof. Mendelejeff, M. Berthelot, and L. F. Vernon-Harcourt. 
Amongst the engineers more directly connected with the 
practical side of the electrical industry we miss Mr. J. 
Kincaid (who did more for tramways than any other engi- 
neer), Mr. John R. Brittle (eminent in submarine cable 
laying), Sir James Ferguson, H. Brebmlaender, Dr. C. 
Liebenow, David Lumsden, G. Winter, M. Serpollet, J. A. 
Timmis, and Friedrich Uppenhorn. Amongst the ranks of 
editors we have lost Mr. E. Hospitalier, who was also a 
leader of electrical progress in France, and Mr. J. W. 
Johnson, who for years owned and edited the Electrical 
Engineer of New York, and Mr. P. Е. Nursey. 


THE PROPOSED HOME OFFICE REGULATIONS. 


Mr. Frank Broadbent has collected the objections raised 
by various bodies to the proposed Home Office regulations, 
and in а paper which he recently read before the Electrical 
Contractors' Association he dealt seriatim with the pro- 


posed regulations. А common objection raised has been 


as to the general nature of the rules, and also as to the 


restrictive tendency of some of them. Mr. Broadbent, 
however, defended the regulations, and contended that the 
Home Office mining regulations were more restrictive than. 
the factory rules. Touching upon the regulation relating 
to switches and fuses, to which so much exception has been 
taken, Mr Broadbent pointed out that what appeared to 


be aimed at by the rule was not necessarily the provision. 


of a separate switch to every fuse, but that there should be 
power of making a fuseway dead in order to replace the 
fuse wire. This condition is met by the provision of a 
double-pole switch to each distribution box. An alterna- 
tive is, however, provided—namely, to make the switch of 
such a type that no shock or burn can be obtained in 
handling it. He furthcr pointed out that fuses of the well- 
known porcelain tubular handle pattern, with exposed live 
ends, were not altogether in conformity with the Home 
Office requirements. Nuch a pattern certainly did not 
meet the conditions of the Home Office proposed regula- 
tions, according to which either wide porcelain flanges 
must be provided at the ends of the tube or the live ends 
must be entirely covered. In Mr. Broadbent's opinion the 
type of fuse which is really called for is that known as the 
switch-handle pattern, in which the fuse and its contacts 
are all fixed below a screened insulating handle. Mr. 
Broadbent considered that the regulation which would be 
most strenuously objected to was that relating to motor- 
atarting switches, which calls for the provision for each 
motor above j h. p. in size of a starting switch provided 
with а no-voltage release, unless the arrangements are such 
that the motor could not start on the supply being restored 
after a failure of supply. The chief objections to this rule 
are, inter alia, that it would tend to restrict the use of small 
motors, and, further, that the regulation should not apply 
to polyphase work. But Mr. Broadbent pointed out that 
even were such objections sound ones, they applied equally 
to the institution rules which were drawn up by the very 
men who were now objecting to the enforcement of the 
rule by the Home Office. Mr. Broadbent was of opinion 
that it would be to the general advantage of the industry 
if a code of rules were adopted which could be made oom- 
pulsory under penalty for non-compliance, though we doubt 
whether the interests of electrical contractors will be pro- 
moted by the issue of regulations alone. 


CAPITAL FOR ELECTRICAL ENTERPRISE. 


To those connected—in one way or another—with 
an industry in which so much capital has been invested 
(such as the electrical industry), the compilation of figures 
relating to the flotation of companies and the raising of 
new capital generally must have a peculiar. interest. 
only for this reason, then, the exhaustive data relating to 
capital application in 1907 given by our contemporary, the 
Economist, are to be welcomed. On looking into the figures 
we find that in the closing quarter of 1907 the total 
amount of applications is £18,265,000, as compared with 
224, 015,000 in the December quarter of 1906; the total 
for the year being £123,630,000 against £120,173,000 in 
1906, and £167,187.000 in 1905. As will be seen from 
figures which we will show in a moment, applications for 
substantial sums by various descriptions of electric power 
and lighting enterprises were made. It would be of excep- 
tional interest to us if we could have figures showing the 
sums applied for for the manufacturing side of electrical 
engineering, but these, we suppose, have been grouped by 
our contemporary under the heading of Iron, Coal, Steel, 
and Engineering,” to which was applied in all—ahout 
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2} millions—a sum almost wholly in the form of new 
capital issued by existing companies. Subjoined is a 
statement for the quarter and the whole year, with a com- 
parison of the amounts raised for similar purposes in the 
previous year: 


— 1907 —^ 
Description. 1906. Fourth Whole 
quarter. year. 
Electric lighting, power, £ £ £ 
telegraphs, etc. ..... 5,516,400 1,324,200 10,471,200 
Tramways and omnibus 2,669,100 464,000 1,085,500 


It is thus seen that electrical enterprise was responsible for 
a sum of over 10 millions. The Economist explains, how- 
ever, that quite three-quarters of that sum—consisting of 
bonds offered by the American Telephone and Telegraph 
Company — which, though offered here simultaneously 
with the issue in New York, were not probably taken up 
by British investors to any large extent.  Fairly sub- 
stantial amounts were offered by electrical enterprises 
operating in Canada, Mexico, and the River Plate, as well 
as by home lighting and power undertakings. On the 
wholethe figures are not unsatisfactory, bearing in mind 
the circumstances prevailing throughout the year. Our 
only hope is that the manufacturing side of the British 
electrical industry will derive some advantage from electric 
lighting and power enterprise. 


THE G.B. SURFACE-CONTACT SYSTEM. 


This system is being used for the line that the London 
County Council are now laying along the Mile End-road, and 
therefore the lecture delivered by Prof. J.T. Morris, M.I. E. E., 
at East London College on Dec. 19 was decidedly appro- 
priate. Mr. Morris is professor in electrical engineering at 
this college, and has made several experiments upon the 


Fia. 


apparatus of the system. The chair was taken by Prof. 
C. A. Smith, B.Sc., of the same college. Mr. Bedell, the 
inventor of the system (its full name is Griffiths- Bedell) 
was present. 

In opening, Prof. Morris made a few remarks about 
tramway traction in general and then passed to the G.B. 
system. The London County Council are using this 
system in the Mile End-road because of the special 
condition of the road. There is not sufficient depth for 
the conduit system, as the underground railway runs 


beneath, and the borough authorities strongly opposed the 
overhead system. The only other example of the system 
is found at Lincoln, where a line about three miles long has 
been working satisfactorily for a considerable time. The 
method of working is as follows: A magnetised skate, 
attached to the car by insulating bolts, slides over a series 
of iron studs in the roadway along the centre of the track. 


» d 
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Fig. 1, —Flux Distribution round the G.B, Surface-Contact Stud, 


The skate magnetises the stud and actuates a switch con- 
necting the stud to a live conductor beneath it, and thus 
supplying current to the car. Immediately the skate leaves 
the stud the switch automatically opens The skate 
employed in the С.В. system is flexible апа in 
eonsequence allows the studs to be level with the road 
surface. . It is made up of iron links strung on a flexible 
cable and supported by vertical springs in a slot running 
along one pole of an electromagnet. Normally the skate 
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-—Distribution of Flux in G. B, Stud. 


is 2in. above the road surface, but any part that is over a 
stud is attracted down and makes contact with it. The 
magnet consists of two long poles, one above the other, 
connected by three yokes on which the coils are wound. 
The skate is attached to the lower pole. The coils are 
supplied with current from the underground conductor, and 
a battery is provided for use when the car is standing still. 
The construction of the stud is as follows: From the cast- 
iron plate in the road surface two soft-iron prongs, or 
cheeks, project downwards, Between (1 өзе the plunger, 
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or switch-piece, is supported by a vertical spring. When 
the stud is magnetised, the plunger is forced out from 
between the cheeks and a carbon block at the lower end 
makes contact with the underground conductor. Current 
then flows from the conductor up through the plunger by 
flexible leads to the stud, and thus to the car. The spring 
is insulated and does not carry current. It is also heavily 
plated to protect it against rust. 

The underground conductor is bare, and is made up of a 
centre of jute surrounded by a ring of copper wires. These 
are, in turn, surrounded by two rings of galvanised iron 
wire, and galvanised iron tubing in 6in. lengths is fitted 
over all. This cable is drawn into earthenware pipes, and 
is supported near the top of the pipes on reel-shaped 
insulators, one at each stud. The lengths of pipe are 
connected by waterproof joints of tape and pitch inside an 
iron sheath. Alternate lengths have a stalk projecting 
upwards in which the stud fits. A cavity is left in the 
granite blocks, below the road surface, and filled in with 
pitch, thus sealing the stud intothe pipe. The cable being 
bare is subject to electric osmosis. Provision is made to 
protect the cable. The iron pins on which the insulators 
fit project on one side outside the pipe. These ends are 
then all connected by hoop iron. The action then takes 
place on this iron instead of on the cable. The theory of 
the action of the plunger is this: The stud is magnetised in 
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Кла. 3.—Forces on the G.P. Plunger. 


such а way that two N poles (the skate being a N pole) 
are formed at the ends of the cheeks. The plunger is 
magnetised with a S pole at the upper end and a N pole 
at the lower end. The S pole is attracted by the two N 
poles and the N pole repulsed by them, and the result is 
that the plunger is forced out against the pull of the spring. 
Fig. 1 shows the magnetic field of the stud with the plunger 
up and down, and Fig. 2 the total magnetic flux through 
the different parts of the stud. The :6 ampere curve gives 
working condition. The value of the induction density, 
N, near the bottom of the cheeks is about 4,000. 

It is obvious that if ordinary iron rails were used at 
points and crossings, the skate would be attracted to the 
rail as well as to the studs, and would short-circuit the 
500-volt supply. To prevent this, manganese steel is used 
at such positions. This steel, which consists of 88 parts 
of iron to 12 parts of manganese, is practically non- 
magnetic. Further protection is provided in a special type 
of stud. In this stud the upper and lower parts are 
insulated and connected by cable through a resistance of 
eight ohms. This resistance limits the short-circuit current 
to 60 amperes. Тһе resistances are placed three or more 
together ina pit under the road. It is, of course, quite 
possible for the spring to break and leave the stud per- 
manently alive. We do not, however, consider this a weak 
point in the system. At Lincoln, from August to December, 
not a single live stud was found, Every car is fitted with 


apparatus for detecting live studs. А steel brush is carried 
that slides over the stud after the skate has left it. If the 
stud is still alive, current from the brush either rings a bell 
or opens the canopy switch. In the London line the studs 
аге 6ft. apart instead of 9ft., as at Lincoln. The shorter 
distance is necessary, as it is required to use the cars on 
the conduit system as well as on the surface-contact, with 
the result that only а short skate can be employed. Fig 5 
shows the actual forces acting on the plunger 16 will be 
observed that the resultant force has its maximum value at 
the commencement of the motion, thus giving sharp action. 
Some figures as to the comparative cost of overhead, surface- 
contact, and conduit systems are interesting. The surface- 
contact costs about 20 per cent. more than overhead. The 
conduit system costs close upon double. A question as to 
the braking effect of the skate sliding over the studs 
elicited from Mr. Bedell the information that the actual 
pull between the skate and the stud has been adjusted 
to 3lb. 

Prof. Morris is to be complimented on an interesting and 
instructive paper, and Mr. Bedell deserves thanks for the 
complete information ahout his system that he has 
supplied. Increased confidence in it should repay him for 
his trouble. 


SIBERIA AS A MARKET FOR ELECTRIC MINING 
MACHINERY. 


The manufacturers of electrical machinery in this 
country are not so engrossed in developments at home 
as to afford total neglect of the rest of the world, and 
in this connection Siberia opens up an important sphere 
in the export mining machinery trade. We are indebted 
to an article by Mr. L. Lodian in our American con- 
temporary, the Selling Magazine, for a very succinct and 
informative article on this country as a market for 
mining machinery. It is, of course, written primarily in 
the interests of American manufacturers, but there is no 
doubt that the points which he enumerates are of con- 
siderable value to the manufacturers in the old country 
who wish to develop their sales in this part of the world. 

The first difficulty which is encountered in the sale of 
machinery in Siberia is the fact that the executive staff 
of the mines in this region, which is situated at the 
works, is dominated by an overwhelming financial interest 
in a board of directors situated thousands of miles 
away, probably in St. Petersburg. It is а most 
difficult matter for the mines manager to convey to his 
directors an adequate sense of the urgent need for new 
machinery, and this state of affairs can be readily realised 
by English manufacturers if they first of all remember the 
difficulty which they now experience in selling machinery 
for the development of African mines to a board situated 
in London, and then recollect that, instead of dealing with 
gentlemen within easy reach of a few moments’ telephonic 
communication from their own head offices, they would 
have either to trust to the resources of letter writing in a 
foreign language, or to send a specially-qualified representa- 
tive to treat, either in St. Petersburg or Siberia, with the 
men responsible for expenditure of capital on plant. The 
advice given by Mr. Lodian, therefore, appears very sound, 
which is to put a considerable amount of expenditure and 
time on the preparation of efficient catalogues, which shall 
be so complete, both in description and pricing, as to 
answer every requirement of the possible buyer. Mr. 
Lodian writes, *I am a certain believer in catalogues, 
especially after noting how the Continental European 
ones were prized and guarded in the remote works of : 
Siberia—more than family Bible ever was." It will 
be gathered from this that the Siberian mines are 
already being expluited by Continental machinery makers, 
and an instructive paragraph tells how the astute 
French or German firm will add to their quotation the full 
cost of а year's, or even two or three years, advertising 
contract in the journal through whose advertisement the 
order has come. This arises from the fact that Siberian 
mining managers mainly derive their engineering informa- 
tion from French or German mining journals. It is from 
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this source that they obtain the names of suitable firms 
from whom to obtain mining appliances, and they usually 
mention the name of the journal when applying for 
catalogues ; as a result there is a considerable amount of 
French, German, and Belgian machinery in Siberia, and not 
very much English ог American. Ав illustrating the length 
to which some Continental firms are prepared to go, this 
writer, who from his former residence in Siberia is well 
qualified to make strong assertions, states that there are 
numbers of а certain make of rock drills to be observed 
all over Siberia purporting to be of American manufacture, 
but being in the majority of cases counterfeits cast (with 
the makers name, pateut, wording, and numbering 
complete) in their entirety in that land par excellence of 
the counterfeiter—Germania! It should, therefore, seem 
that it would be worth the while of English manufac- 
turers to pay special attention to the preparation of ample 
catalogues in the Russian language for distribution in 
Siberia. 

There are certain points with regard to the construction 
of such eatalogues which, Mr. Lodian points out, need to 
be earefully watehed. The first is that the Russian mining 
engineer has been educated in the metric system as well as 
the Russian national measurements, and compared with 
either the Russian or the metric systems the English 
measure of inch, foot, and yard is preposterously compli- 
cated. This not only holds good in the ordering of the 
original machinery, but in the provision of renewals. It 
would be by no means a simple job for a Russian engineer 
to send а wire to an English firm for а duplicate part 
expressed in measurement of feet and inches, whereas it is 
& comparatively simple thing for him to detail metric 
measurements. For this reason the dimensions stated in 
the catalogue intended for the Siberian market should be 
expressed in metric measure. The question of expense of 
printing in а foreign language may be partly met by 
lavishly illustrating the catalogue; indeed, the writer of 
the article suggests that if the illustrations are only 
frequent enough the language of the catalogue does not 
material matter. This may be true generally, but we 
fear that cases of grave misunderstanding might arise if 
photographic representations, or even dimensioned draw- 
ings, were solely relied upon to give information. It must, 
however, be insisted upon that a catalogue unadorned by 
a considerable amount of illustrations is one entirely 
useless for this market, and hence follows the proposition 
that any catalogue intended to compete with Continental 
trade must be & well got-up and expensive matter. 

Having regard to this necessity of expense, the problem 
is to dispatch each individual catalogue in such а way that 
it is not wasted either by the process of non-delivery or by 
arrival in à damaged and unpresentable condition. 'To start 
with, the utmost care should be taken in enclosing the catalogue 
in а suitable covering to withstand the amount of wear and 
tear it is certain to receive in transmission. Every pre- 
caution should be taken at the home end to ensure that 
the catalogues are posted carefully—that is to say, they 
should be delivered by a responsible agent direct to the 
General Post Office, and not bundled and crushed into any 
odd letter-box. A considerable amount of effect depends 
on receipt in a good condition of a catalogue by a manager 
to whom it is sent. Once it reaches its destination in 
euch a place as Siberia, it is by no means as likely to reach 
the waste-paper basket as a similar catalogue addressed to 
а home firm which daily receives so much of this kind of 
thing. It is, therefore, a paying proposition to send good 
catalogue matter to out-of-the-way areas, and Siberia is 
pre eminently an area to be developed in this connection. 

One of the heaviest ways in which Continental electrical 
machinery manufacturing firms are hitting English firms is 
in their terms of payment. The Board of Trade Review for 
November contains an instructive report frum the British 
consul at Madrid, in which he states that Continental 
makers in dealing with Spanish markets are prepared to 
usually accept one-third cash with order, one-third on 
delivery from works, and the remaining third three months 
afterwards, while they very frequently take deferred pay- 
ments extending over a year or even two years. The 
same thing holds good in Siberia. Mr. Lodian states that 
Continental firms usually credit for six, nine, and twelve 


months; this he denounces as an evil, and strongly 
recommends American manufacturers to insist on a cash 
basis, pointing out that the cost of collection of such 
long term payments frequently converts a profit into a 
substantial loss. At the same time, there is no doubt 
that in this way Continental makers have pushed their 
sales in this region, and even if British firms are adverse 
to doing business on this basis, it is well for them to know 
what tactics are being pursued by competitors. 

The value of such an article as the one to which we have 
referred, written by a man who has had actual working 
experience of the area concerning which he writes, is 
immense, and it is to be hoped that English electrical 
manufacturers will seek to make good the deficiency in 
English goods in this nearest point of Asia by means of a 
judiciously lavish expenditure in well-constructed catalogue 
matter. 


THE COMMERCIAL ASPECT OF ELECTRIC 
POWER SUPPLY.* 
BY W. B. WOODHOUSE, ASSOCIATE MEMBER. 


Although it is now becoming more generally recognised 
that the development of a general supply of electric power 
in the industrial areas of England is a matter of vital 
importance to the country at large on account of its com- 
mercial value, there are yet many obstacles in the way of 
the full realisation of such a development As these 
obstacles are largely due to an imperfect conception of the 
advantages and possibilities of centralisation, it is hoped 
that a general discussion of the commercial aspect of the 
question, together with a consideration of the future trend 
of developments, may be of interest. 

Progress of Legislation.—A glance at the history of elec- 
tricity supply in this country shows that in the beginning 
the business was built up entirely on the basis of supply in 
isolated areas, the boundaries of which, for the sake of con- 
venience, were made coincident with those of parishes or 
other administrative districts. For various reasons it was 
enacted that a company wishing to undertake the supply 
of electricity in any area must obtain the consent of the 
local authority concerned, to whom also was conceded a right 
of veto without necessity of adducing a reason for their action. 
This privilege, which has acted so harmfully in retarding 
the development of the industry, was probably granted in 
order to prevent the creation of a monopoly similar to those 
enjoyed by previcus concessionaires, such as gas, water, and 
railway undertakers, which have in certain cases proved 
somewhat burdensome. Recent events would appear to 
show that this fear of establishing an injurious monopoly 
still haunts the minds of our legislators, despite the fact 
that the supply of electricity for light or power is subject 
to as severe competition as any commodity which can be 
mentioned. To quote Mr. Ferranti, the monopoly con- 
ferred on authorised undertakers is, if it exists at all, “a 
monopoly of cheapness.” Тһе electric lighting business 
developed along the definite lines laid down by the framers 
of the early Acts, but the growth of the use of electric 
power for urban tramways and for general purposes con- 
siderably altered the working conditions of the existing 
supply stations. The overflow of the population of large 
towns beyond their boundaries, the development of inter- 
urban tramways, and the foreshadowing of a general electrifi- 
cation of the railways, led to the passing of Power Acts as a 
solution. The provisions of these Acts are based on the 
recommendations of Lord Cross’s committee of 1898, in 
which the benefits of supply over a large area and the 
damaging effect of the veto and powers of purchase 
possessed by local authorities were recognised. The first 
batch of Puwer Bills was considered in 1900 by a committee 
presided over by Lord Airedale (then Sir James Kitson), 
and the declaration of that committee as to the lines op 
which clauses were to be settled marks an important step 
in the progress of electric supply. Prejudices die bard, 
however, and the local authorities devoted their energies 
to the crippling of power supply by the insertion in Power 
Acts of restrictive clauses; not only was the veto of the 
local authority maintained in the case of towns having 
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their own electricity works, but also in many cases where 
no supply of any kind was available. A comparison of the 
Acts of 1900 with those of later years shows the disastrous 
effect of such opposition. The South Wales Act of 1900 
may well be compared with the Lancashire Act of 1901 in 
tbis respect. In 1902 our Institution marked its sense of 
disappointment with the state of affairs in the resolutions 
of March 25, which are worthy of quotation in full (see 
appendix), but it is lamentable to state that legislation on 
this matter is yet unaltered. 

The Technical Problem.—While the legislative changes 
mentioned above were being made, the technical problems 
of electricity supply had also changed in a remarkable 
degree. The growth of the demand for electricity for 
power purposes has led to the adoption of larger generating 
units, which has facilitated distribution over a larger area 
at bigh pressure, and the economy of the large generating 
station—and inferentially the uneconomy of small stations— 
is now an accepted fact. The commercial limitations to 
the size of a generating station which underlie the whole 
financial problem of power supply may be briefly sum- 
marised as follows: The argument for centralisation is (1) 
reduced capital expenditure per kilowatt of generating plant 
due to increased size of units; (2) increased efficiency of 
plant; (3) improved load factor due to diversity of require- 
ments and demand; (4) reduced wages and management 

charges ; (5) small proportion of stand-by plant. Against 
which must be set the disadvantages of: (1) extra capital 
expenditure on transmission ; (2) losses in transmission and 
conversion. Practice has shown that the small generating 
station cannot produce electricity at a price sufficiently low 
to enable it to be supplied to power users at a competitive 
price. A station of 1,000 kw., for example, cannot hope to 
supply & power user requiring 300 kw. as cheaply as the 
power user can generate for himself; this for several 
reasons. First, the capital cost of the generating plant in 
both cases will be practically the same per kilowatt, while 
the publie supply is burdened with an additional cost for 
mains ; secondly, the owner of an isolated power plant will 
‚ usually install а smaller proportion of stand-by machinery, 
setting the increased risk of shut-down against the reduced 
capital charges; thirdly, the publie supply station must run 
continuously, often at very inefficient 508 whereas the 
isolated plant—a mill engine, for instance —is only run 
during certain definite hours, so that the “ working load 
factor is greater and the works costs less in case of the 
latter. Apart from this, one finds that the owners of 
isolated power plants very frequently do not include any 
allowance for rent, management charges, etc., in estimating 
their power costs, so that the difficulty of the supply autho- 
rity obtaining such a load is inereased by the power user's 
want of appreciation of all the items making up power costs. 
Assuming the power user's load factor to be equal to that 
of the supply station, the author's experience is that the 
limiting size of a consumer's installation which can 
profitably be supplied from the central station is from 
one-tenth to one-fifth the capacity of the station plant. 
As, however, the size of the generating station is increased, 
the advantages of centralisation come into fuller play, 

although to some extent counterbalanced by the increased 
capital expenditure on distribution and by the increased 
losses. These disadvantages of centralisation depend on 
local conditions, such as the density of the power load per 
mile of main and on the nature of the load supplied. In 
any particular case a balance will occur at some point— 
that is to say, there is a limit to the economical radius of 
distribution, and, therefore, to the size of the generating 
station required. It does not appear that there is any 
limit to the size of the generating station on the score of 
efficiency and cost per kilowatt. 

Capital Cost.—To take round figures, the capital cost of 
generating stations of various sizes is as given in Table I. 


TABLE I. 
Capacity of station. Cost per kilowatt. ^ Relative cost per cent. 
Kilowatts. £ 
o СЕРР — 100 
oo. it 1221ĩöÜàꝗ ont 150 
б a es A 200 


That is to say, if 100 consumers each requiring 600 kw. 
combine together in a joint station, the total capital 


expenditure on generating plant would be one-half of that 
required for isolated plants. 

Efficiency. — The improvement in efficiency due to the use 
of large units may be seen by considering some typical 
figures of turbine steam consumption (Table II.). To the 
full-load test figures the author bas added an estimate of 
the average working figures in stations with a load factor 
of 25 per cent. 

TABLE II. 


— 'Test figures. Working fi MEN 
Е оош Estimated Я Relative 


Size of Full- load consump- 
generating tion in pounds per coal con- cost 
set. kilowatt-hour. sumption. рег cent. 
Water Coal. 
8,0000 1 1:875 ...... 5'125 ...... 100 
600 20 25000 4160 ...... 133 
300 22 5000 5 000 160 


It will be seen that the coal consumption of the smallest 
unit is 60 per cent. in excess of that of the largest. 

Load Factor and Diversity.—Supply over a large area 
brings with it the supply to power users with diverse 
requirements—lighting, traction, general power users, and 
collieries, for example, each have different hours of use, and in 
each case the peak load occurs at a different hour in the day. 
Experience shows that the station demand will not exceed 
one-third of the total lighting connected to the system, 
nor one-half of the power installed by power users, and 
that if the individual maximum demands of a number of 
power users be added together that figure will be from 
50 to 100 per cent. in excess of the demand at the gene- 
rating station, with а consequent improvement of the load 
factor. 

Works Costs.—As to the saving in wages and manage- 
ment charges in the larger station, tbis depends on so 
many variables that general figures are not of great value. 
Since, however, one man can attend to a 3,000-kw. set as 
well as he can to a 300-kw. set, the saving is obviously con- 
siderable. The effect of load factor on works costs is 
still more important. Table III. is a statement drawn 
from the author’s experience of the effect of load factor on 
works costs. 

TABLE III. 


— — ——-Load factor. 


Item of cost. ур per cent. 50 рег cent. 60 per ou 


Gal 8 10 —ͤ pm 55 
Wage . 25 РА 12:5 
Seoree . 1101 B^ soit 6:0 
Repairs: oii 560 ......... aa 50-0 
Total ipeo 205: siiis 143 ......... 105:5 € 
Relative cost рег cent.. 198 ......... 198. т 100 


Summary of Advantages—Summarising the advantages 
of centralisation and the consequent diversity of demand, 
it will be seen that diversity of demand has effect both on 
capital and running cost. ‘The capital cost of generating 
plant per kilowatt installed in the large power scheme may 
be taken at one-half that of a small power station. The 
diversity factor will approach 2—.e, the large scheme 
has the further advantage of requiring only one-half of the 
plant required by the individual consumers if isolated 
stations were erected, or, taking the two advantages 
together, a capital expenditure per kilowatt of demand of 
one-quarter. The works costs are reduced both on account 
of increased size of generating sets and improved load 
factor, the latter advantage representing & saving of 50 per 
cent. over the works costs of the average power user. We 
may express the total saving due to centralisation by a 
curve (Fig. 1) 16 will be seen that before equality of 
expenditure on isolated and public supply plants is 
obtained, the expenditure on transmission and distribu- 
tion may be three times as great as that on the station, 
эла the losses and costs of distribution may be increased 
by 100 per cent. Naturally these extreme figures are 
never reached in practice, and, therefore, the margin in 
favour of the power company is а very considerable one. 

Sources of Fuel.—The prospect of the generation of elec- 
tricity on a large scale has led engineers to seek for new 
sources of fuel, and the generation of power by the 
utilisation of waste heat from blast furnaces, coke ovens, 
and similar thermo-chemical processes now forms a separate 
study. It may be safely predicted that future develop- 
ments will consist in the co-operation of electric supply 
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undertakings with processes of manufacture in which fuel 
or heat is merely one of several products to be dealt with. 
The conditions of the electricity supply will no longer be 
the sole factor in determining the situation or magnitude 
Of а generating station, but the economical handling of the 
other products of manufacture will also have а determining 
effect upon the decision. The sources of power such as 
those above mentioned either are or should be placed out- 
side large residential towns, and the utilisation of such 
sources to their full effect would appear to involve the joint 
working of а number of stations. Such joint working can 
only be economically carried on by running certain of the 
stations at their full capacity continuously, fluctuations of 
demand on the system being dealt with by stations specially 
designed for the purpose. For example, there are a number 
of collieries in the West Riding where waste heat from coke 
ovens is available to an amount equivalent to from 1,000 kw. 
to 2,000 kw. To erect at each battery of ovens a gene- 
rating station with spare plant sufficient to ensure a con- 
tinuous supply in the event of breakdown, and to supply 
from such a station a fluctuating load such as a general 

wer supply demands, is not an efficient arrangement. 

e high cost of the small generating unite per kilowatt, 
the cost of management, and the partial use made 
of the plant all tend to increase the cost of supply. 
When, however, & number of such stations are 
worked in conjunction by a power company, the 
amount of spare plant may be reduced to a minimum, 
and each station would consist of a single generating 
unit, with no spare plant, running continuously at 
full load or else shut down completely. The resultant 
economy of capital expenditure and operating costs of such 
an arrangement is considerable. This is rather a reversal 


300 200 100 0 
Works cost per unit X 
Fic. 1. 


of the present idea of the peak load station, the author's 
view being that the station dealing with fluctuations would 
contain the biggest and most economical units, and would 
be the largest station of the system. 

Electro- Chemical Development. — The development of electro- 
thermal and chemical processes introduces a class of load 
of high load factor, which, added to a general supply, 
increases the load factor on the system. But where, as is 
usual the demand is a large one, the price at which it 
eould be generated in a station designed specially for that 
purpose is so low that only & large undertaking oould offer 
a supply at a corresponding price. There is, however, a 
possibility of development in the use of a restricted supply 
of current varied according to the power station's require- 
ments and designed to equalise the demand on the station. 
The curves Figs. 2 and 3 may (make this clearer. Fig. 2 
represents a typical variation of maximum demand onastation 
throughout a year, the growth of load being accompanied by 
the seasonal variation due to lighting, etc. Fig. ö is a typical 
load curve for a winter’s day on a station supplying light 
and power. It will be seen from the two curves that there 
is necessarily a considerable amount of generating plant 
which is lying idle for the greater part of the year, its use 
being, in fact, PI required for a few hours a day in the 
winter months. If a load can be found which may be 
varied inversely as the normal demand, then a profit may 
be earned by such machinery throughout the year. The 
author has recently arranged an agreement on these lines 
for the Yorkshire Electric Power Company with а company 
manufacturing calcium carbide by electric furnaces. The 
improved conditions under which the station will operate 
should show a considerable decrease in the average costs of 


production. 
C ion. — The arrangements mentioned above 
involve co-operation between those who produce waste 


100 20 
Capital charge per unt & 


heat, the general power user and the power company, and, 
in fact, the power company may be regarded as a joint 
committee of such manufacturers. The co-operation of 
collieries alone through such an agency would effect an 
enormous annual saving. The output of coal for Yorkshire 
in 1906 was 33 million tons, and assuming, as we fairly 
may, that 5 per cent. of this was used for power purposes 
by various collieries, we have an amount of fuel which, if 
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FIG. 2. —Typical Load Curves, Lighting and Power, 


consumed by the power company under their economical 
conditions of working, would supply not only the collieries 
but practically all the textile mills in Yorkshire. The 
blast furnaces of the kingdom also produce a large amount 
of waste heat, and a very large portion can be utilised by 
co-operation with the power companies. The considera 
tions dealt with above as the advantages of a public supply 
to a power user apply with even greater force to small and 
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Fie. 3.—Typical Curve of Peak Loads, showing Monthly Variations, 
accompanied by Growth of Connections, 


medium-sized public supply generating stations, say, of 
less than 10,000 kw. Co-operation between authorised 
undertakers seems to the author a vital necessity if progress 
is to be made. The older generating stations are situated in 
the centre of the towns they supply, and the developments 
in the economical generation outlined above cannot in 
such ciroumstances be taken full advantage of. Further- 
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more, the large number of undertakings which are under 
municipal control are for this reason not in a position to 
deal with the problem as freely as a company can, even 
were it advisable for them to do so with money borrowed 
on the security of the rates. Where distribution of elec- 
tricity is considered, however, the local authority controlling 
an electrical undertaking have more justification for dealing 
with the matter themselves—their local knowledge and the 
fact of being the road authority are good reasons for under- 
taking the distribution of electric power provided that they 
are prepared to offer as cheap a power supply as сап be 
obtained in other distriets. "There is no doubt that local 
authorities have in many cases hesitated to allow a power 
company to supply in their area from a fear that the matter 
might grow in the course of years to be beyond their 
control. The joint control of a supply by a company and a 
eorporation is an arrangement which the Board of Trade 
do not favour, and possibly it is one which would present 
many difficulties in working. It has occurred to' the 
author that а way out of the difficulty might be found if 
the local authorities were empowered to become debenture 
holders in the company. They would thus exercise some 
control over the business if improperly managed, and the 
provision of further capital would depend on the satis- 
faction given by the company to the local authority. This 
is, however, to look into the future, and in the meantime 
economical conditions are bringing home to the local 
authorities the advantages of the general power supply in 
the face of many prejudices. 

Smoke Nuisance and Decentralisation.—Of causes other 
than the direct advantayes of power supply which are 
assisting the development, two may be mentioned. The 
abolition of the smoke nuisance in towns is receiving 
increased attention on all sides, and there are undoubtedly 
signs of decrease of the nuisance in towns due to the 
use of electric motors and gas stoves, as well as to 
the more stringent action taken by some local autho- 
rities. Doubtless the improvement in the atmosphere of 
districts where the electric supply is generally adopted 
will become so noticeable in a few years that other 
districts will be forced to take action. It is obvious, 
bowever, that strong action cannot be taken fairly by the 
local authority unless а cheap power supply is available in 
their district, and they must first see that such a supply is 
provided. Buta more important reason for the action of 
local authorities in tbe matter of a cheap power supply is 
the steady industrial exodus that is going on from all the 
large towns. High rates, crowded sites, and dear power 
all act as an incitement to a manufacturer to remove to a 
cleaner and better place. The facilities for transit of men 
and material have so increased of late years that with the 
aid of electric power we do seem to be approaching the 
ideal of industrial decentralisation if not a return to 
cottage industries. The ultimate effect of this decentralisa- 
tion on the finances of large towns is a matter worthy of 
the most serious consideration. 

Sales.—The sale of electricity can be developed by a well 
organised system such as one applies to the sale of any 
other commodity, but it can only be carried out success- 
fully by a careful study of the requirements of the various 
power users, and, therefore, by a staff of commercial 
engineers. To anyone familiar with the state of power 
supply six years ago the development which has taken 
place in the business on the initiative of power companies 
is, perhaps, marvellous, but to the one who has knowledge 
of the possibilities of development yet to come the results 
are somewhat meagre. ‘The fact has been impressed 
on the industry lately by the technical Press, and with 
considerable justice, that the selling organisation of most 
supply undertakings has been somewhat neglected. Here, 
again, is room and a necessity for co-operation amongst the 
various supply authorities. Anyone who, like the author, 
has had to do pioneer work in the electrification for the 
first time of an industry such as the textile, realises how 
valuable may be an accumulation of data relating to the 
power taken by various machines, the unit consumption, 
the load factor, ete If every undertaking were working 
together, such information could be collected by a central 
bureau and would be available to all. This refers not 
merely to technical data, but also to such points as 


legislative restriction and Government regulations. For 
example, we cannot hope to obtain a general improvement of 
the law with regard to easements for overhead lines until 
a strong case is made out by the collection of data from all 
parts of the country as to the present disadvantages 
suffered. Of much greater value would be a central 
advertising association. One is only too apt to assume 
that the general publie are familiar with all the advantages 
and developments of the use of electric power. It may te 
safely said that thegeneral public, except, perhaps, as regards 
electric tramways, is more ignorant of the extent of elec- 
trical development (in which, in this country alone, over 
£340.000,000 of capital is employed) than of any other 
industry of similar importance. This can only be removed 
by systematic advertising and circulation of information, 
and this, again, can only be properly carried out by a com- 
bination of supply authorities each contributing to a common 
fund for such work. A contribution of 1 per cent. of the 
revenue per annum would allow advertising to be carried 
out on a scale sufficient to give a big impetus to the busi- 
ness. On a small scale the various power companies are 
co-operating in this way through the medium of Llectrics, 
and the London supply companies also have a joint publica- 
tion. An advertising combination of every supply under- 
taking, municipal or company, would, however, be of 
enormously greater value. The question of tariffs is one 
which cannot be dealt with within the limits of this paper. 
One thing may be said—namely, that electrical engineers 
have generally followed the principle laid down by Dr. 
Hopkinson in attempting to treat each consumer quite 
fairly and asking payment on a scale which varies the 
charges in proportion to the individual cost of supply. The 
old and pernicious principle of railway charge, which has 
been summed up as charging what tbe traffic can stand, 
is open to damaging criticism. We are-gradually establish- 
ing in the minds of the public the opinion that although 
our tariffs are somewhat difficulu of comprehension, yet 
their basis is à just one. This must in the end be to the 
good of the industry as strengthening the confidence which 
is во necessary to the success of a publie supply. 


APPENDIN. 


Resolutions passed by the Committee of the Institution of 
Electrwal Engineers on Electrical Legislation, March 26, 
1902. Adopted by the Council, April 10, 1902. 


1. That notwithstanding that our countrymen have been 
among the first in inventive genius in electrical science, its 
develupment in the United Kingdom is in a backward con- 
dition, as compared with other countries, in respect of 
practical application to the industrial and social require- 
ments of the nation. 

2. That the cause of such backwardness is largely due 
to the conditions under which the electrical industry has 
been carried on in this country, and especially to the 
restrictive character of the legislation governing the 
initiation and development of electric power and traction 
undertakings, and the powers of obstruction granted to 
local authorities. 

3. That local boundaries have usually no reference what- 
ever to the needs of the community in regard to electric 
supply and traction; that the selection of suitable areas 
should be dealt with on the basis of economic principles 
and industrial demands; and that this has been found to 
apply to gas, water, and sanitary engineering. 

4. That the development of electric power and traction 
undertakings offers the most favourable means of relieving 
congested centres, and of thus contributing towards the 
settlement of the housing question. 

5. That it is expedient in the national interests that the 
Electric Lighting Acts, 1882-8, the Tramways Act, 1870, 
and the Standing Orders relating to special Acts for tram- 
ways should be amended in so far as they enable local 
authorities to veto or delay the carrying out of electric 
supply and traction projects of which the utility can be 
shown, and that effect should be given to the recommenda- 
tions of the Joint Select Committee of Parliament, 1898, on 
“ Electrical Energy—Generating Stations and Supply.” 


6. That excessive time is occupied and expense incurred 
in obtaining authority to carry out electrical undertakings, 
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and tbat important and growing industries are thereby 
checked. 

7. That while this committee fully recognises the ability 
of the tecbnical officials of the Government departments 
concerned, it is of opinion that the staff« of those depart- 
ments, as at present existing. are wholly inadequate having 
regard to the great industrial interests involved ; that 1t is 
essential that these departments should be put into a 
position enabling them to keep in touch with all develop- 
ments in engineering matters, both in this country and 
abroad, and that a sufficient aum should be provided 
annually by Government to enable them to employ and 
pay a proper staff for such purposes. 

8. Tbat tbe adjustment of departmental regulations to 
engineering development should not be delayed until the 
industrial interests concerned are seriously hampered, and 
that, with à view to preventing any such delay, the 
Institution of Electrical Engineers should be willing to 
take part in revising such regulations from time to time. 

9. That this committee recommends that the Institution 
sbould memorialise the Prime Minister to receive a deputa- 
tion for the purpose of urging the removal of the present 
disabilities and restrictions which prevent electrical engi- 
neering from making the progress that tbe national 
interests demand, and attaining at least the same level as 
in America, Germany, and other industrial countries, 
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The Hart-Durtnall Polyphase Alternating-Current | 


System. 
There is no phase in automobilism so fascinating as 


that in which electrical energy is used to transmit the | 
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power of a petrol-engine to the road wheels. The com- 
bination is known as the petrol-electric or mixed system, 
and. advocates of electrical transmission for road vehicles 
have been enthusiasts, as becomes pioneers ia any revolu- 
tionary change from accepted practice, and till recently 
their claims were not treated seriously, as petrol-electric 
combinations were generally regarded as “freaks,” until 
the scheme attracted the attention of engineers of undoubted 
experience, who investigated the matter and have brought 
it to a successful issue, and have lately forced their claims 
before the engineering world with no uncertain voice. 
These gentlemen, who locked beyond the first crude pro- 
ductions in mixed vehicles, saw in those heavy, complicated. 
and ine fficient machines the nucleus of a vast and radical 
improvement in motor vehielo design. And the above 
system. which wë are about to describe is the outcome of 
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a large number of practical experiments with both con- 
tinuous current and polyphase alternating current, after 
having experienced considerable trouble with the first. 
mentioned system owing to the presence of accumulators, 
commutators, brush gear, ponderous controllere, numerous 
switches, and a marked absence of accessibility, simplicity, 
and utility. And although great improvéments are being 
effected in the construction of roads, it is bardly probable 
that they will ever be in such an ideal condition as not to 
aggravate sparking at the brushes owing to vibration in 
the continuous eurrent systems, which causes tbe jumping 
of high-voltage current from brush to brush on both gene. 
rators and motors, ебе. EE 

In the Hart-Durtnall system advantage has been taken 
of the simplicity and reliability of tho polyphase alternating- 
current generator and induction motor, and there is по 
doubt that the three-phase system embodies a great many 
good points as regards simplicity and low cost of npkeep. 
combined with machines of great mechanical. strength; and 
there is also promise of it becoming very popular among 
those operating companies and municipalities who welcome 
apparatus that require very little attention and low working 
costs with not a heavy initial outlay. к 

The composition of the system as applied to the motor 
omnibus shown is made up as follows: Mounted in front 
and under the bonnet shown is a 40-b.h.p. petrol-engine 
which is coupled direct to a specially-constructed polyphase 


_alternating-current generator and small continuous-current 
series-wound exciter combined, which is arranged with an 


extended shaft (at the rear end), on which is mounted the 
live half of a magnetic clutch. Next comes a polyphase- 
current induction motor (with squirrel-cage rotor). On the 
forward end of the motor shaft is mounted the armature 
side of the previously-mentioned magnetic clutch; the 
near end of the shaft is coupled through a flexible joint 
coupling to the propeller shaft, which in turn is coupled 
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Hart-Durtnall Petrol-Electric Motor Omnibus. 


to the worm of the (worm-driven) back axle. This worm 
reduction is arranged for 8 to 1 reduction, and with 40in. 
diameter wheels gives, аб an engine speed of 800 r.p.m, 
a speed to the vehicle of 12 miles per bour (the legal 
limit), and, so composed, it is by far the most robust aud 
by far the cheapest electro-mechanical combination on the 
market to-day. The above exciter magnetic field is so 
wound that it is brought out in sections, which are con- 
nected to a short-circuiting switch (attached to the top 
of the steering wheel, so as to be of easy operation by the 
driver). This switch is not (as is usual) to open the exciter 
cirenit, but it is so arranged that the sectfons of the 
exciter field winding is shor'-circuited on itself, and most 
of the driving is controled in this manner (without 
opening any circuit, with its attendant burning of contacts 
and wear and tear). It will become quite obvious that 
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if the switch is put into such a position that it short- 
circuits the field winding of the exciter (being series 
wound), it immediately is put in а no-voltage condition ; 
and such being the case the alternator is also in likewise 
condition, and the clutch action of the induction motor is 
also immediately conspicuous ћу its absence. The above 
also takes place when the exciter is working on the magnetic 
clutch, as immediately the exciter is in a no-voltage 
condition the clutch disengages, and the back axle is free 
to stop or go at lower speed. The generator of the above- 
shown bus is a four-pole one, and the motor is wound with 
two separate windings on the stator—namely, for six and 
sixteen poles respectively. The rotor is titted with solid 
copper bars short-circuited at their ends with solid rings, 
making a good sound “mechanical job. 

As regards operation, this is practically tbe acme of 
simplicity. First the engine is started up in the usual 
way, and runs 9 at 800 r. p. m., the driver then 
taking his seat. He then moves his short-circuiting switch 
handle, which thus frees the exciter field winding, and 
which immediately begins to build up in voltage, and with 
it the alternator, and at the same time the motor gradually 
increases its torque, until it starts against the standing 
friction of the vehicle; the exciter still continues to build 
up until the motor accelerates the vebicle to a motor speed 
(if coupled in the six-pole condition) of about 533 r.p.m., 
equalling a vehicle speed of eight miles per hour; the 
efficiency of transmitting the power of the engine to the 
worm shaft is then about 70 per cent. at full load. 

Now, it is well known that electrical transmission of 
power for long distances has been proved by extensive 
experience to have no successful competitor “commercially,” 
but when it comes to the transmission of the power about 
a self-contained and propelled road vehicle it is another 
matter, and this is no doubt the crux of the question 
“why” the Hart-Durtnall system is so economical as 
regards petrol consumption per ton-mile when compared 
with other petrol-electric systems. We refer to a magnetic 
clutch above, and now we shall see the important part 
which it plays. A 30 per cent. absolute loss on a 40-b.h.p. 
road vehicle it is very evident could not be allowed to 
exist “commercially,” owing to the fact that we should 
only get (for our 40 b.h.p as developed by our engine), 
say, 28 b.h.p. at our worm shaft, and, in order to raise the 
commercial efficiency of this power transmission combina- 
tion, the above cluteh is provided, and we will now 
describe its operation and action. On, and forming part 
of, the above short-circuiting switch is a set of two contacts, 
which until now have been short-circuiting the winding of 
the above magnetic clutch. Now, the road being clear, 
the driver moves the switch into ius next to last notch. 
This movement opens the magnetic clutch winding and 
drops it in series with the winding of the alternator and 
the series-wound exciter. This operation does two natural 
things—it increases the external resistance of the exciter 
circuit, and thus lowers its voltage, and at the same time 
prevents the magnetic clutch pulling over and gripping 
solid, but causes it to gently partly to engage, so tbat 
in that condition some of the power of the engine goes 
direct mechanically " and part “electrically " to the worm 
shaft, the magnetic clutch winding being now let into 
series. The next and last movement of the driver's 
switch short-circuits the alternator field winding, and by 
thus lowering the external resistance of the exciter the 
consequence is that the exciter gradually builds up to ite 
normal condition, the current increases and the magnetic 
clutch engages (gently), and the vebicle is thus accelerated 
to а speed of 12 miles per hour, or the worm shaít is 
clutched solid with the engine shaft, at a speed of 800 r pm 
It will now be observed that the full 40 b.h p. of the 
engine (minus about 2 to 3 per cent for exciting current) 
is being transmitted at full load to the worm shaft, thus 
raising the commercial efficiency of the power transmir sion 
combination to about 98 per cent., and this direct drive 
can be obtained at any intermediate speed by regulating the 
admission of the fuel (on the steering by auother small 
handle) to the engine down to about three miles per bour. 
It will now be seen why a series-wound is to be preferred 
to a shunt or compound wound, as the before-mentioned 
type will hold its field at а lower speed than the latter. 
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Now we are proceeding at, say, 12 miles per hour speed, 
and it is, say, necessary to pull up tbe vehicles suddenly, for 
some traffic condition. Without touching anything else 
the driver applies his foot brake, and before the brake 
blocks go on a short-circuiting contact bridges the exciter 
field, and it immediately goes into a no-voltuge condition, 
the magnetic clutch disengages and the power goes off, 
the brakes go on, and the governor on the engine 
looks to its speed, and the vehicle stops. The driver then 
puts the short-cireuiting switch in the first notch again, во 
that when he releases the foot brake the bands of same 
come away from the drums, and then, and not before, the 
short-circuiting contact opens up the exciter field and 
the same cycle of operation takes place. It is interesting 
to note that, although we start on electrical drive and 
change to mechanical drive, we do not open or close 
any live circuit, which is a very good feature, and must 
tend toward economy. Now it may be necessary to reverse 
the direction of speed. Thedriver pulls over the reversing 
switch lever provided at the side of the vehicle, and which 
is fixed in its two positions —“ forward and back by 
two notches, to disengage from which he must, before 
being able to move the lever, pull a small trigger. This 
operation short-circuits the exciter field, and the reversing 
of two out of the three phases of the 16-pole winding 
is done under no-voltage conditions, and consequently 
without sparking or flashing, etc. Should it be necessary 
to go dead slow or to climb a very ateep hill, the 16-pole 
winding is coupled in with the generator circuit, also 
under no-voltage conditions, and then the exciter field is 
let out and the motor runs at a speed of about 200 r.p.m., 
or a vehicle speed of three miles per hour, this speed being 
same as the reverse, the six-pole winding beiog only used 
for the normal forward electrical speed. At this lower 
speed there is an increase of starting torque available 
should it be required in position as starting with full 
load on а hill. 

А fleet of omnibuses fitted with the above system of 
power transmission would, no doubt, secure low operating 
costs, во much desired by the directors of motor-omnibus 
companies, who would be well advised to get into further 
touch with it, as there is much to be said for this system 
on the ground of simplicity апа low cost of upkeep, and 
the polyphase induction motor with squirrel-cage rotor 
gives an absence of moving contacts, which is a considerable 
advantage. 

The gentleman responsible for the technical portion of 
this system is Mr. William P. Durtnall, of Luton, who was 
until recently engineer and manager of the Walsall Elec- . 
trical Company (London and South of England branch). 


——— 


AUTOMATIC CAB-SIGNALLING ON LOCOMOTIVES.* . 
BY J. PIGG, MEMBER. 
( Concluded from page 910, Vol. XL.) 


CONCLUSION. 


A careful consideration of the description will show how 
fully the apparatus meets the conditions found necessary or 
desirable in the introductory examination of the require- 
ments, 

I. (a) The natural action of the bar, A, through the 
brushes, and that of the yielding bars upon the rotary 
switches upon the engine circuits constitute a signal, 
warning the driver of his approach to a signalling point at 
which further indications must be looked for at once. (b) 
Neither the engine driver nor the signalman are required 
to do anything to produce this signal. (c) The indications 
being given from three independent pints for double 
lines, aud from two for single lines, provide ample margins 
for failures of apparatus from any cause outside ordiuary 
maintenance of the battery. (d) The alternative methods 
for producing this indication, and the difference in their 
positions on the engine and track, are guarantees that 
anything likely to affect one means prejudicially is not 
likely to affect the other. 

II. The continuance of the “ warning" signal constitutes 


* Рарег read before the Institution of Electrical Engineers, 
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an effective “danger” “condition of line” signal, relating 
to the “stop signals which are being approached. The 
bar A is situated at a distance of about 100 yards from B, 
The warning signal proper is, therefore, of short con- 
tinuance only if the “stop” signals are “off.” No time is 
lost. in conveying the further indication “on” when the 
“ stop " signals are in that position. The subsidiary indica- 
tions, given by the momentary stoppages of the bell, are 
valuable for indicating the progress of the train towards 
the stop signal, when conditions of weather prevent the 
ordinary landmarks from being seen. 

ПІ. The stopping of tbe “warning” signal by the 
return of the semaphore arm to the “off” position, the 
stopping of the bull, and the receipt of the route indi- 
cation constitute a complete off or “line clear” signal, 
which, since it cannot be given unless both the “stop” 
signals controlling entrance to the next section are “off,” 
gives also the exact information now given by the lower- 
ing of the line distant signal. The convention under which 
the “route ” indications are numbered is in strict accord- 
ance with the convention under whi:h the line signals are 
erected. As will be seen from diagrams 1.5, the left-hand 
signale refer to the left-hand road, and so оп, for any 
number of diverging roads. The numbering of the “route” 
indicators is from left to right, as will be seen by reference 
to Fig. 9. A straight through point is always signalled 
as 1. 

1V. Either “condition of line" indication received at 
bar B can be reversed before the engine reaches the “ stop" 
signal. That is to say, an emergency danger signal 
сап be given at any one of several intermediate points if 
the “ off” signal has been obtained ; or an “off” signal can 
be received at the same intermediate points if the “оп” 
signal was originally obtained at B. The number of inter- 
mediate points at which these reversals can be obtained is 
limited only hy the number of intermediate bars provided. 
Additional bars are not costly, as will be obvious from the 
Ulustrations. 

V. The “off” signal can be given when the train is 
standing at the “bome” signal equally as well as when it 
is travelling, and attention is called to its being given by 
the audible signal. The signal given when the train is 
standing at the “home” signal can be modified by the 
signalman to indicate a “calling on" signal, or the 
equivalent of a flag signal, and this is totally distinct to 
the “off” or “line clear signal referred to already in this 
section. 

VI. Indications are provided in the cabin by which the 
signalman knows whether his apparatus is in order, and by 
which he can, if he desires, trace the progress of a train 
towards the “home” signal from the bar B, and note 
whether the signals appear to be given correctly. 

VII. The system. being electrical, admits of the signal- 
ling point —the bar B—being put at any distance from the 
cabin witbout affecting tbe efficiency. There is, therefore, 
no reason why it sbould be put at the point at which the 
line distant is now erected. Such signals are usually 
visible at some distance, and there is no reason wby the 
bar В sbould not be set at this “sighting ” distance. The 
increasing speed of trains make it desirable that the signals 
given at b should be obtained as early as possible, to admit 
of easy braking wben 5 

VIII. The line distant signal plays no part in the work- 
ing of the system, and may be dispensed with if desired. 

IX. A further examination of the system will show that 
failure of the apparatus on the line will not cause a false 
“off” signal to be given. Any failure of the battery in 
the cabin, or breakage of the line wire, puts the bars B, C, 
D, and Е into exactly the same condition ав A, which can 
only produce the “danger” indications. Contact of the 
line wire with telegraph wires on the same poles is not 
likely to give a false signal, as the apparatus on the engine 
requires stronger currents than are to be met with in 
telegraphy. Failure of the apparatus on the engine pro- 
vides its own indications. These have already been 
mentioned. 

X. Probably the most important requirement from such 
a system is that of reliability. No matter what other 
advantages a system may possess, a want of reliability will 
be fatal. The most important point in any system is the 


means by which the signals are collected. Theoretically, 
the maintenance of such means of collection should be a 
matter of difficulty during bad weather, as snow or ice is 
liable to form an insulating Jayer upon the top of the line 
hars, and thus prevent the collection of the currente. As 
has been said, this is a theoretical consideration, and 
necessarily, owing to the absence of bars for such purposes 
in this country to such an extent as to allow of the forming 
of a definite judgment, there is little or no local evidence 
for or against. The experimental work in connection with 
this system, however, has extended over the two last 
winters, and no difficulty has been experienced in collecting 
the currents from the presence of snow or ice. The surface 
of the bars is slightly rounded to allow water to run off, and 
only a thin film of ice can form. The contact between 
the brushes and the bars is of a particularly searching 
character, due to the construction of the former. The 
seem to clean the bars effectually at every operation, and if 
more engines were equipped this question would bar dly 
appear at all. In any case, occasional rubbing of the surfaces 
of the bars with an oiled rag, which can саву he done by 
the platelayers when making their daily inspection, seems to 
prevent the formation of continuous films of ice throughout 
the lengths of the bars. This matter is largely a question of 
adequate maintenance, obtained by co-operation with other 
departments. Like all engineering work, cab-signalling · 
apparatus requires attention. Such attention is always 
better directed towards the prevention of failures than to 
repairs after failures have taken place. Intelligent main- 
tenance is all that is required. During the two years’ 
experimental work it has been found that the maintenance 
of the insulation of the energised bars, B, C, D, and E, is of 
much greater importance than the contact between the bars 
and the brushes. The first energised bars were insulated 
in the same maner as the bar À and worked perfectly well 
in good weather. Long continued rain was, however, 
found to soak the sleepers and wood blocks supporting the 
bar to such an extent as practically to short-circuit the 
battery. Since the double-shed insulator bas been adopted, 
nearly 18 months ago, no trouble in this respect has been 
experienced, and the insulators have given no trouble from 
breakage, except when they have been used as targets by 
mischievous boys. The question of the reliability of the 
system is bound up in the maintenance of good insulation 
and perfect contact, since, although failure to collect the 
eurrents results in the maintenance of the '* danger " indica- 
tions, and is, therefore, on the side of safety, the “ off” 
signal is of almost as much importance as the on signal, 
from the point of view of dispatch of traffic, and railway 
companies could not cquntenance any apparatus the work- 
ing of which unduly delayed their traffic. On the reli- 
ability of the systems depends the important question of 
whether railway companies will obtain any of the financial 
relief which, as already stated, is most desirable. The 
design of the apparatus is such as to render unnecessary 
the whole of the complex and dangerous arrangement of 
fog signalling by explosive detonators now universally used 
by railways at great expense. 

XI. Further consideration will show that this system is 
capable of being adapted to use of parts, instead of the 
complete system as herein described, on less fully doveloped 
railways where the conditions of service are not so onerous. 
It is capable of being adapted to show signals for “ distant’ 
and “home” signale, or, as already stated, it can be 
adapted to operate with the present “distant” signal 
only. As described, however, the arrangements are 
such as to give the maximum information with 
a minimum of apparatus, and, moreover, it provides 
further inducement in that, as the line distant signal is 
tuperfluous, it may be dispensed with. It is essentially a 
contact system in which shocks due to impact have been 
practically eliminated without impairing ite reliability. As 
already stated, however, it is capable of being operated as 
a “contactless” system, with all operations for giving 
signals on the engine, carried out under magnetic influence. 

XII. The system has now been in use experimentally on 
the North-Eastern Railway for nearly two ye ira, on what 
is the fastest short-distance train in the world, and on 
otber express passenger trains. No attempt has been made 
to develop it by trials on slow trains, Under the oon- 
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ditions; of use the apparatus is working perfectly. The 
directors of the North-Eastern Railway Company have 
arranged for the equipment of 20 more of their express 
engines and of about 14 miles of their main line between 
Newcastle and Durham. Dry cells have been found to 
give the best results on the engine, and have given perfectly 
good results in connection with the track circuits. Six 
cella are required on the engine, and 12 cells are used in 
the cabin for the track circuits. The wire for connecting 
the energised bars with the battery in the cabin is carried 
on the telegraph poles, as seen in Fig. 16. 


Discussion AT Lonpon MEETING, Dec. 5. 


Mr. J. W. Jacoms-Hoop (London and South-Western Rail- 
way) expressed his indebtedness to Mr. Pigg for the able and 
lucid way in which he had put his scheme before the Institu- 
tion. . There were points in the paper upon which railway men 
could hardly agree with the author, and it was not difficult to 
criticise many details; but rather than do so, he (the speaker) 
was preparedtoemphasise that in thefuture railways must depend 
upon some system of signalling such as that described. It was 
disappointing to him that Mr. Raven's system was nothing more 
than & supplementary system of signalling to the outdoor visual 
system of signalling, and it was doubtful whether the expense 
justified the addition of such a method to the existing system. 

urther, it did not entirely remove the weak spot in the chain 
between the signalman and the driver. In future, with this 
system, the driver would still be able to disregard the signal. 
Any future advance would be in the direction of preventing the 
driver disregarding the signals. 

Mr. A. C. Brown claimed to be the first to introduce the 
particular method of connection on which this system depended— 
7. e., the steel-wire brush which makes the connection between 
the engine and the track. He believed a flexible and almost 
weightless connection to be the best means that could be used 
to make sure of contact between train and the track. He was 
surprised that an auxiliary apparatus should be introduced— 
viz., the disc—which did not appear to have anything like the 
efliciency of a wire brush. The disc would cause trouble at 
high speeds, especially if snow, for instance, drifted under the 
flexible rail. [Mr. Pigg here explained that the dise did not 
make contact ; it simply put into action a circuit-closing device 
within the cover.] With regard to the general question of 
electric railway signalling, he regretted that the limitations of 
the old visual system of signaling should be adopted on 
0 of electric railway signalling. It was possible with an 
electrical systein to arrange for the driver to see the signals 
throughout the whole of the block section, which could be done 
by means of the inductive system. He suggested that the con- 
necting wires could be placed on telegraph poles, and mentioned 
some successful experiments which he carried out in 1880 in 
conjunction with the National Telephone Company. 

"Mr. А. T. BLACKALL (Great Western Railway) said the ideal 
system of signalling was one in which the driver received the 
danger signal upon the failure of any part of the apparatus. 
On the Great Western Railway they had displaced distance 
signals, and now relied entirely upon the cab-signalling. "The 
саз for this system were a bell for all right," and а steam 
whistle for ‘‘ danger." 

Mr. A. H. фонхвох (London and South-Western Railway) 
said that the idea of giving a preliminary signal to show a 
driver that he is approaching a distant signal was an old but 
very vital one. In signalling, for safety it was necessary to 
have the apparatus so designed that, should any part fail, it must 
give the danger signal. The ideal system seemed to be a 
continuous rail running along the track, but this was at present 
out of the question, owing to financial considerations. Mr. 
Raven’s system was most ingeniously safeguarded, but it did 
not seem to take notice of the fact that the engine-driver was 
apt to forget that the battery could fail and would not look at 
the indicator. Mr. Pigg talked about doing away with contacts 
and getting indication by magnetic induction on the engine. 
That practically meant going back to Mr. Boult's system, which, 
however, depended on making a contact to give a danger signal. 

Mr. R. Burn thought that the system described by Mr. Pigg 
was a most complicated one (therefore, a most costly one), and 
hat there would be great ditliculty in getting it adopted. He 
ventured to think that the most economical method was to get 
the signal off the engine, for the reason that the first cost of 
fitting up the engine for cab-signalling was prohibitive, and also 
because of the number of foreign engines which ran over our 
lines, and which were not fitted with the apparatus on the 
locomotive. The latter, he said, would form an insuperable 
difficulty. He advised having a pole fixed at the roadside 
which would duplicate the signal by a loud-sounding hooter 
like that employed on the tube railways. The vital point which 
Mr. Burn brought out was the necessity of keeping down 
expense, to do which the signal must be given to the driver off 
the cab. 

Mr. ALEXANDER SIEMENS said that cost was a governing 
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factor in railway management as in all engineering concerns, 
but in the case of railway signalling it was somewhat modified 
by the requirements of public safety. The system described by 
Mr. Pigg seemed extremely complicated. Four or five bars 
were proposed for a set of signals, and, in addition. two extra 
ones were thrown in outside. The Great Western Railway had 
done away with the distant signals altogether, and had thereby 
effected a great saving in maintenance cost. Mr. Pigg treated 
the matter from the engineer’s point of view, and had described 
a system which, in his (the spenker's) opinion, was too expen- 
sive. The fatal defect was that the m a signal depended 
on the making of a contact. While the failure of the battéry 
might give an indication, the driver might not be looking at 
the indicator at the time, and, even if he were, the indicator 
told him nothing. Mechanical indication, however, gave the 
danger signal at a certain point on the line. Mr. Siemens 
proposed to patent а system which would do away with the 
usual signals, and which would only desl with indications on 
the engine. | 

Mr. ANDERSON (Great Western Railway) said that when 
the Great Western first thought of introducing their system 
they drew up a list of requirements, and, comparing 
them with the system described in the paper, they found 
that they agreed in all but two. One of these was that 
the danger signal, in order to be perfectly reliable, must 
be by mechanical means, and the other was that the 
audible signals must be different for danger and safety. 
Speaking from the traffic man's pone of view, he said that in the 
system described in the paper the normal position of the visual 
signal given on the engine was all right, whereas the normal 
position of the signal given on the running track was danger. 
This struck him as an anomaly. With regard to single-line 
working, the reversal of the switch from double to single line 
seemed to him a weakness, as it imposed upon the driver 
another duty to remember at a junction. 

Mr. Н. С. JErcoATE said he was struck by the great compli- 
cation of the system described, which affected the question of 
cost. He then proceeded to describe in detail his own system 
of mechanical signalling, which he termed the safe signalling 
system, until he was reminded by the chairman that he was not 
speaking to the paper, but was putting forward а comparative 
system. 

Mr. RAYNAR WILSON referred to the objection to the great 
number of bars, which, he said, was one of the bright features 
of the scheme, as it enabled the signalman and the driver to get 
into touch directly the driver came within the zone of the 
signal box. 

Mr. Piec replied briefly to a few of the points raised, but he 
preferred to reserve his full reply. | 


THE STAFF OF SMALL CENTRAL STATIONS. 
BY CENTRAL-STATION MAN. 


One of the most important items of the standing charges 
attached to central station work is the amount spent on 
staff salaries and wages, and it is of the utmost importance 
that there should be some rule whereby the staffing of 
such undertakings could be ascertained. On studying the 
information available on this subject, however, one is struck 
by the large variations noticeable in the number of men 
employed by different stations of the same kilowatt 
capacity, and, as far as one can tell, of the same output 
under the same conditions. 

For the purpose of examining this subject, it is worth 
while considering in particular the case of direct-current 


three-wire supplies up to, say, 500 kw. of plant installed. 
This is a very common size of station for small country 


towns and large villages, and one would anticipate a certain 
amount of uniformity in the staffing. One may assume 
that in a station of such a size that only one shift is run, 
this being in the evening, with the addition during the 
four darkest winter months of an early morning shift. It 
should be possible to run such a station all the year round 
with a total regular staff from manager to office boy of ten. 
This should consist of engineer and manager, a chief clerk, 
a junior clerk, a fitter-driver, two stokers, two apprentices, 
a meter and mains man, and a storekeeper. 

To make the duties of these d.fferent officials more clear, 
we may take a station of, say, 450 kw. of plant installed 
with about 500 consumers to supply; the capacity of the 
plant and the number of consumers being, of course, the 
controlling factors in making up the staff. The engineer 
and manager, who must combine the qualities of both com - 
mercial and engineering ability, should be a gentleman with 
a good mechanical engineering training, and he must, in 
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addition to his usual duties, be capable of personally 
directing all mechanical and electrical repairs incidental 
to the running of such supply, including breakdown work, 
and sbould be able to supervise meter and mains testing 
In addition, be should bave a fairly close acquaintance with 
modern bu-iness methods, and, above all, should be able to 
maintain touch with all classes «f his consumers, from the 
manager of the staple industry of the district down to the 
smallest bonseholder. The cbief clerk must, besides his usual 
clerical work, be capable of dealing with prospective con- 
sumers In à commonsense way, and of attending to consumers’ 
complaints. He should be a man who can settle right 
away any minor points relating to the requirements of 
consumers without having to consult the manager. There 
is nothing more irritating to the consumer, or bewildering 
to the manager, as to be constantly faced with delay due 
to pettifogging difficulties. The junior clerk, who is best 
worked up from a glorified office boy, acts also as typist. 
With a proper lad of this sort about the place it is quite 
unnecessary to keep an office boy, as the junior clerk can 
be easily persuaded to lower his dignity down to the level 
of lighting the office fire, or switching on the radiator, and 
to do the necessary performance of stamp licking and letter 
addressing, which, after all, is practically the sole job of 
the average office boy. 

The fitter-driver is a most important man in the com- 
bination, and should be an absolutely reliable person, free 
from bibulous tendencies, and with a sound mechanical 
experience. He should be solely responsible to the 
manager for the safe running of the plant, and in a station 
with modern machinery, much of it being enclosed and 
automatically lubricated, he should easily be in a position 
to keep all repairs up to date, and be available, if necessary, 
to take on outside work during the daytime. 
rather paradoxical, but in a small station one cannot afford 
to stand on ceremony with regard to the division between 
inside and outside work. The fitter-driver should bave 
standing orders to be about the works during the evening 
run, and it is quite consistent with due watehfulness on 
the running that any of the small repairs can be done on 
that shift. 
evening shift, and the other can act as cleaner and fitter's 


mate during the daytime, stoking on the early morning 


shift in the winter. Of the two apprentices, one of these 
should always be on the switehboard for the evening run, 
while the other should assist the fitter or the outside man 
during the day, and he should overlap the evening appren- 
tice on the switchboard until the peak is over. 
are quite easy to get hold of, as many of the brightest 


and best lads of the community are anxious to get into- 


electrical engineering work, aud a fresh one should be 
taken on about every six months to keep the supply up, 
as it is a moral certainty that the apprentices will take the 
first opportunity of bettering their experiences as soon ав 
they have got their feet on the first rung of the ladder 
The meter and mains man would find that his duties are 
divided over many jobs - chiefly fixing meters and testing 
installations, meter reading, repairs to meters, and look 
after the feeder pillars and street boxes. He should con- 
veniently be an artisan drawn from an outside staff of a con- 
tracting firm, this type of man usually having a wide 
pec experience in dealing with network. ‘The store- 

eeper should be а smart youth who can issue stores to the 
mains and generating departments, check goods in and out, 
and in his spare time he should be able to assist the meter- 
man, and at the end of quarters, when the rush is on, 
should be available to go out meter reading. 

With a staff such as is outlined above it is quite possible 
to run a small station successfully, and to keep the wages 
costs down to a very low figure. At times, of course, extra 
unskilled labour must be taken on, at such times when 
boiler cleaning is necessary. The practice of utilising one 
man for two or three different fuuctions, although not 
desirable in many ways, is necessary in such small stations, 


and in practice works out quite well. For example, the 
fitter-driver can easily manage to put in service during the 


daytime, using his day stoker as mate, and at the same 
time keep the plant repaira well in hand. The praetice of 

ing the outside staff, such as mains and meter men, 
entirely separate from the generating staff is, of course, a 


This sounds 


Of the two stokers, one of tbem is on the 


These lads 


necessity in a station of any considerable size, but in small 
works it is quite unnecessary, and at times there is not 
sufficient work to keep the men fully employed if a sharp 
dis: inction of this sort is made. An assistant engineer is а 
luxury in this size of station, although it is better in many 
cases to have one, if he can be affurded, as he relieves the 
chief engineer of many small duties which he should not 
be called upon to perform, but except in the case of break- 
downs, or at the end of quarters, when the office work is 
heavy, the assistant engineer has alsolutely nothing to do 
in a station of this size that is not doiug any capital work 
in the way of extensions. 

It occasionally happens, of course, that the chief engi- 
neer has to be away, and in his absence it is advisable to 
make the fitter-driver take charge of all plant and mains 
and to make the meterman responsible for meters and 
consumers. The practice of making the men capable of 
doing different jobs is strongly to be recommended in such 
stations, on the ground that it gives a virtual stand by in 
cases of illness, and always give the men more interest in 
their work It is the writer's contention that many of the 
smaller stations, especially corporation jobs, of the present 
day are greatly overstaffed, and it is quite possible to work 
with such а staff as has been described without risking the 
safety of supply, and without imposing any undue . over- 
work on individuals. | | 

The importance of the subject in view of the increasing 
keenness of competition between gas and electricity interests 
in small towns, and tbe frequent reference one sees to the 
insecure financial footing of such concerns, is apparent, 
&nd the writer trusts that the notes will be productive of 
some discussion on the ways and means of reducing in a 
safe and efficient manner the staff expenses of small elec- 
tricity supply undertakings. 


LIQUID FUEL FOR GENERATING STATIONS. 
BY F. PURSER FLETCHER, A.M I МЕСН.Е., ETC. 


Little attention appears to have been given to the use of 
oil in generating stations for any purpose other than lubri- 
cation. There are many instances where without doubt 
its application as an additional fuel would give most 
satisfactory results. Every station engineer, especially 
those within the London area, knows the necessity of being 
able to provide a large quantity of steam with very 
little notice, and when many of the boilers are banked 
it is a difficult matter to meet the sudden demands of a 
fog or darkness without a considerable drop in steam. 
This could be got over by the addition of, say, a Kórting 
oil-jet fitted over the fire-door of each furnace, so that the 
oil spray which is delivered under pressure is directed 
down on to the fire, where it is ignited and the gases of 
combustion passing on through the boiler with those from 
the coal. It may be said that the furnace which is suit- 
able for the combustion of coal is not equally suitable for 
oil, which requires rather different conditions. This is 
true, but the results obtained are such as to fully justify 
its use for such purposes. In the event of a sudden demand 
it is only necessary for the stoker, after opening his dampers 
and “shaking” up his fire, to turn on the oil to the required 
amount, the coal feed going on as usual. When good fires 
are obtained the oil supply may be discontinued. The first 
cost of such an arrangement: would not be excessive, and 
with boilers of the water type gives very satisfactory 
results. Until recently considerable trouble was met 
with in the way of smoke when burning oil, but the 
arrangement suggested, with a good combustion chamber, 
gives practically no trouble in that direction. Further, a 
good type of water-tube boiler will allow of considerable 
forcing without either priming or damage to the tubes, so 
that the addition of such jets to a station with a poor load 
factor would be a considerable help. 

It is not suggested that oil should be used as tbe main 
fuel for a station, as the quantity produced annually is 
only approximately 20,000,000 tons, of which only 
6,000,000 tons is suitable for fuel. In addition to this, 
any very large demand, such as the quantity that would be 
required by generating stations, would undoubtedly force 
the price up very considerably, and which is already high 
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owing chiefly to its supply being wholly in the hands of 
foreign countries. 


THE OLD METHOD OF TELEGRAPHING. 


The accompanying photographs represent one of the 
stations on the line of semaphores which were used by 


View of the Semaphore Station at Telegraph Hill in 1785. 


the Admiralty before the introduction of the electric tele- 
graph. This was one of the first lines of semaphores 
introduced in England, and formed the line between 
London, Deal, and Dover. It was established by Lord 


Interior of the Station. 


George Murray in 1795, and continued in use until the 
invention of the present electric system. 

The apparatus shown on the top of the building con- 
sisted of six shutters arranged in two frames, and by means 
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Another View of the Plow Garlic Hill Semaphore Station. 


of opening and sbutting these in various ways 63 distinct 
signals could be formed. These stations were in charge of 
four officials, consisting of a naval officer (usually a lieu- 
tenant) with three men to assist him in receiving the 


messages and transmitting them оп to the other 
stations, which were at the Admiralty, St. George’s-in- 
the Fielda, Plow Garlic Hill, New Cross, Shooter's Hill, 
and so on to their destination. Plow Garlic Hill is 
now called Telegraph Hill, due to this station being 
placed there. It will be noticed in the iuterior photo- 
graph that the men in the centre are working the 
shutters, while those with the telescopes, one is receiving 
the message while the other sees that it has been properly 
received at the next station. It may be interesting to 
know that this was the actual station (the last before 
reaching London) that transmitted to the Metropolis thc 
news of Wellington's great victory at Waterloo. 

By this system a message could be sent from London 
and a reply from Dover in 6} minutos. The relative 
positions of the six shutters gave the signals. Exch 
shutter could be opened or shut independently, and they 
revolved round an horizontal axis 


THE CROMPTON-BLONDEL FLAME ARC LIGHTING 
SYSTEM. 


А Нате arc lamp possessing some novel and interesting 
features has recently been placed on the market by Messrs. 
Crompton and Co., Limited, who have secured a licence for 
the manufacture and sale of flame lamps and carbons made 
under patents held by M. André Blondel. Some particulars 
regarding these lamps appeared towards the end of the 
past year, but we are now able to present a good deal of 


FIG. 1.—Sectional Vie Arc nd Economiser. 


additional information, and, in particular, would draw 
attention to tbe illumination eurve shown in Fig. 2, which 
has been formed from tests taken since the earlier informa- 
tion was published. 

The lamps аге sold under the title of “ Crompton- 
Blondel.” The patents by which they are covered include 
а considerable number of claims, but it is only necessary 
here to refer to two of them, one being for the composition 
of the carbons, and the other for the use of mineralised 
carbons in a vertical position with the larger and heavily 
mineralised carbon (always connected to the positive pole 
in continuous-current work) at the bottom. With this 
system a particularly well-shaped flame is formed, having 
a very high candle-power. The carbons give a long and 
curious shaped flame of great intensity, emitting light of 
a pale yellow or primrose colour, which is most pleasant 
to the eye. The colour is a mean between the orange- 
coloured light given by most of the inclined carbon lamps 
and tbe white light of tbe ordinary arc. The carbons are 
surrounded by a specially-shaped economiser, which not 
only directs the air currents, but also acts as a reflector. 
A sectional view of the flame arc and the economiser is 
shown in Fig. 1. 

It will be noticed that most of the light is given out by 
the flame itself, which is of some considerable length. 
Other light comes from the incandescent end of the 
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carbons, and a certain amount is reflected from the surfaces 
Of the economiser, which rapidly becomes covered with а 
very fine wbite deposit well suited to this purpose. 

be lamp itself is a modification of Messrs. Crompton's 
well-known “S” type arc lamp. It is, however, modified 
sligbtly, the mechanism being arranged for a somewhat 
longer stroke and more delicate feed. It is also provided 
with the special economiser referred to above, and a special 
ventilating corona and ashpan. By this means a proper 
supply of air is admitted to the globe and the burnt gases 
and fumes are carried away, so that they cannot have any 
1njurious effect upon the mechanism. 
. The results of some recent tests on candle-power and 
illumination are given in the form of two curves shown in 
Fig. 2. These curves both refer toa 10.ampere lamp. The 
polar eurve shows the candle-power in each direction and 
the illumination curve the illumination in candle-feet at 
various distances from the lamp-post, the lamp-post in this 
case being suspended with the arc 25ft. above the ground 
level, and the test readings being taken at a height 
of 3ft. above the ground level. The illumination readings 
are taken with the photometer screen perpendicular to the 
ray of light which strikes it. Both these curves are taken 
from lamps under actual working conditions, the lamps 
being fitted with slightly obscured spherical globes. 
Further tests show that for the lower currents the candle- 
power in each direction is practically proportional to the 
value of the current. Thus the illuminating value for the 
smaller power lamps can readily be estimated. From these 
curves we obtain the following figures for mean hemi- 
spherical candle-power: 5 amperes, 1,000; 7 amperes, 
1,500; 10 amperes, 2,200. | 


little consideration will show that there is a connection, 
and that the steadily increasing use of electricity for such 
domestic uses as heating and cooking, and also for lifts, 
is gradually exercising a powerful influence which. must . 
soon show itself in radical alterations in the design of our 
dw: lling-houses. 

In the first place, stairs, in such buildings as the New 
York skyscrapers, have to all intents and purposes ceased 
to exist, and already in England electric lifts are becoming 
increasingly numerous (a fact due to the remarkable 
economy of tbis type of elevator) and where tbey are 
installed the stairs are practically never used, so that we 
may expect that the physical law of nature which gets 
rid of neglected or unused members will begin to apply 
in this inorganic instance, and then the space formerly 
given up to stairs and staircases will be taken into the 
rooms of the house. Ап additional advantage will here 
accrue, from & fire risk point of view, as the lift well 
may be entirely encased in iron, so that when the doors 
are closed there would be no “chimney " effect such аз is 
afforded by the open staircase. 

The next greatest radical change to be foreshadowed is 
in the kitehen premises, where electricity will make great 
alterations. There will be no more “ranges” as we have 
always known them for use with coal or gas, as it is more 
tban probable that the electrical apparatus will develop 
along new lines of its own, though at present there is a 
somewhat slavish copying of the older models, which we 
have not yet freed ourselves from entirely, even ia our 
lighting arrangements, In any case “range setting,” with 
its attendant expense in the building of flues, chimneys, 
etc., will be a thing of the past, as the cooking apparatus 


Fie. 2. —Candle Power and Illumination Curves. 


These lamps can be run under the same conditions of 
grouping as ordinary open-type lamps. The line resist- 
ances should be adjusted so as to give 40 volts across the 
lamp terminale, the feed mechanism being adjusted for a 
length of arc corresponding to this figure. In arranging 
the groups of lamps а minimum allowance of seven volts 
per lamp for steadying resistances (including line wire 
rosistance) must be made, making a total of 47 volts per 
lamp. Thus it is possible to run two lamps in series on 
100 or 110 volts, four lamps on 200 or 220 volts, five lamps 
on 230 or 250 volts, eight lamps on 400 volts, nine lamps 
on 440 or 450 volts, 10 lamps on 460 or 500 volts, 12 lamps 
on 550 volts and 13 lamp: on 600 volts. Messrs. Crompton 

Co. are now substituting these lamps for the older 
open-type lamps in their shops at Chelmsford, where the 
lighting is entirely by are lamps, no incandescent lamps 
being used. The new lamps take 250 watts against 
400 and 600 watts in the old type, which effects a very 
large saving in the running cost of the shops, while the 
new light is sckaowledged to be greatly superior to the 
old both from the point of view of intensity and of absence 
of shadows. 

We are indebted for the information contained in this 
article and for the valuable results of recent teste, to 
Messrs. Crompton and Co., who bave informed us that the 
*! Crompton- Blondel lamps have been used most success- 
fully in several parts of the country both for the lighting 
of factories and for streets and open spaces. 


ELECTRICITY AND ARCHITECTURAL DESIGN. 


At first sight there would seem to be very little connec- 
tion between electricity and architectural design, but a 


will be entirely portable, and will be placed where required, 
a great deal of small cookery, indeed, being done at the 
meal table itself, so that in the smaller houses, at any rate 
it is very doubtful whether we shall find a “kitchen” or 
room set apart for cooking solely and only. The stifling 
atmosphere caused by the waste of heat from the coal 
range, or the poisonous “choke damp" of the gas range, 
will be horrors of the barbaric age, as the only external 
Mad " of electric cooking is the smell of the food 
itself. 

The abolition of the * range" brings us at once to the 
question, * What about the hot water?" It seems a little 
difficult at present to forecast how the bulk of the water 
heating for baths, etc., will be done electrically. By that 
we not mean tbat there is any doubt about whether it can 
be done electrically, but merely on what method ; whether 
the water system will be single pipe throughout, with local. 
“geysers” where the hot water may be required, or 
whether the hot-water “system " may not survive, com- 
bined with the heating system in some form of electrically- 
heated hot-water radiator, of which there are even now 
some excellent economical examples obtainable. Which. 
ever system is finally adopted, the kitchen boiler шау be 
marked “scrap,” as neither requires its assistance, so that 
the water service will be very much simplified.] | 79 ©: 

The next change is due to the use of electricity for heat- 
ing the house and dwelling-rooms. At present we still 
eling to & "stove" of some sort, its sbape very much 
altered from the original fireplace of which it is the 
modern descendant, vid “bombshell” gas stoves, and now 
arrived at а very apotheosis, as far as the type admits, in 
the numerous portable and efficient types of electric 
radiator and convector which are being so largely used 
nowadays. It is quite debatable, however, whether stoves, 
portable or fixed, will be used at all in the house of the 
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future, as it is more than probable that the heating will 
either be combined with the hot-water system as outlined 
above, or, more likely still, with the ventilating arrange- 
ments. | 

Ventilation at present is usually more or less unprovided 
for except by accident or bad design in modern housea, 
but we are gradually waking up to its importance, aud it is 
likely that in future houses will be provided throughout 
with some such system as Tobin tubes, in which, when 
necessary, the air will be electrically heated as ıt flows 
through by some form of what we call now tramcar heaters, 
as these are extremely cheap and efficient, and as they 
would be out of sight their construction can be of the 
simplest. Whatever method of heating is adopted, there 
will be no more fireplaces, chimneys, and flues, so that we 
come to the conclusion that the house of the future will, 
in all probability, be of radically different construction, due 
to the use of electricity, in that it will bave no stairs, fires, 
fireplaces, chimneys, flues, or kitchens. It will be much 
less expensive to build and much safer to live in, besides 
being much more convenient, as most of the housework 
will by that time be done by electricity. 


SEASONABLE MEMENTOES. 


The Brush Electrical Engineering Company are among the 
first in the field this year with diaries and other seasonable 
souvenirs, their self-opening waistcoat pocket diary and note- 
book for 1908 being a welcome and convenient little gift. It 
is In no way burdened with advertisement pages, and the 
information it contains is useful and presented in a handy 
form. There is a £1,000 accident coupon. We venture to 
think that the diary will be highly appreciated by all those 
electrical engineers who are fortunate enough to receive it. 

Messrs. Marples, Leach, and Co., of 6, Victoria- avenue, 


Bishopsgate-street Without, London, E.C., electrical engineers 


and suppliers, have forwarded us a neat little memento in the 
form ot a біп. slide rule. They inform us that they would be 
pleased to send one of these on to any reader who will drop a 
postcard to them. This is an attractive little novelty, and 
cannot fail to be appreciated by our readers. 

Electromotors, Limited, of Openshaw, Manchester, have 
sent us a useful wall calender with monthly tear-off sheets. 
The calendar is for 1908 and for the first four months of 1909. 

The British Electric Transformer Company, Limited, Hayes, 
Middlesex, have sent us а copy of Whittaker's Almanack for 
1908 beautifully bound in padded leather. About half a dozen 
pages have been inset, in which are given the names of the 
meinbers of the executive and council of the Institution of 
Civil Engineers, lnstitution of Electrical Engineers, Incorpo- 
rated Municipal Electrical Association, and the Institution of 
Mevhauical Eugineers. The remainder of these few pages 
illustrate the Berry patent standard naturally air-cooled traus- 
foriuer, which is used in over 90 рег cent. of the alteruating- 
current stations in the United Kingdom; an ornamental kiosk, 
Suitable for transtormers and switchgear up to 150 kw. single- 
phase or 100 kw. three-phase; a Berry patent regulating 
trausformer for use on either high-tension feeders or low- 
tension network; Berry patent auto-transformers for use 
with metallic-tilament lamps, and a porcelain protected terminal. 
Not only will the book form a hanuy and convenient reference, 
but it will also serve to keep the name of the British Electric 
Transformer Company before those who have to handle it. 

We have received from the Remington Typewriter Company, 
100, Gracechurch-street, London, E. C., a specimen of their 
artistic wall calendar for 1908, together with one of their pocket 
diaries for the forthcoming year. Both these seasonable 
mementoes are unusually attractive of their kind. 

Messrs. T. W. Broadbent, Limited, olectrical engineers, 
Huddersfield, have favoured us with one of their tine-art 
calendars for 1908 which they are sending to their friends this 
season.  ''Harvesting in Hertfordshire" is the title of the 
picture which illustrates the calendar, reproduced from an 
original painting by Mr. Alfred Elias. The colouring of the 
picture 18 extrewely tasteful and the composition admirable. 
{2 original was ** hung" in а promment position in the 1906 

oyal Academy. Mr. Broadbent asks us to notify our readers 
t аб he has а limited number ot these calendars in hand, which 
b; will distribute free on application. 

Another wall calendar ‘wiuch is unusually neat is that sent out 
by the Key Engineering Company, 4, Queen Victoria-street, 
London, К.С. Instead of the usual tear-off sheets, four separate 
cardboard sheets are attached to, one hanger, each of which 
contains a different illustration; and on each of which is printed 
the calendar for three months. On the first of these is given a 
heautiful illustration of an Ehrhardt and Sehmer 2,200-h.p. 
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| tandem gas-engine as fitted at Dortmund. Our readers will, 


doubtless, remember the full description of this and other plant 
which appeared in these columns a little while back. On the 
second sheet the illustration shows men carrying equal weights 
of stoneware and fibre conduit ; nothing could better denote 
the great advantage which the latter possesses through its light- 
ness. Andrews's patent circuit breakers and a time-limit relay 
are illustrated on the third sheet, while the fourth sheet depicts 
a storage of 250,000ft. of fibre conduits at Trafford Park Works. 


METROPOLITAN AND DISTRICT RAILWAY PENSIO 
SCHEME. | 


A pension scheme for the benefit of the uniform staff of the 
Metropolitan and District Railway Company (sanctioned by an 
Act of Parliament last year) was inaugurated on Jan. 1. | 

The fund is open to any servant of the company between the 
ages of 18 and 55 who wishes to contribute, and special powers 
have been obtained to enable the company to deal with 
meritorious employés who at the institution of the scheme are 
already over age. Membership is divided into four classes, 
according to the amount which each man chooses to contribute 
weekly. The annuities, dating from the age of 65, will be for 
£10, £15, £20, or £25 а year, and (take the age of 27) the 
employés will contribute weekly 2d., Id., Ad., or 5d. respec- 
tively. The company undertakes to give a sum equal in amount 
to the total contributions of the members, and this will be 
invested at interest. Provision has been made for the possibility 
of men leaving the serviceof the company or dying under the age 
of 65, so that, as well as being a pension scheme, it partakes of the 
character of a savings bank and life insurance. If a member 
leaves the service he gets back the whole of his contributions 
with 3 per cent. interest, this clause being applicable even to 
those who are dismissed, with the exception of those dis- 
charged for fraud or embezzlement. . In the case of a member 
dying before he become entitled to a pension his representatives 
will receive a sum equal to twice the amount he has contributed. 

he total number of the employés of the company who were 


„eligible to begin contributing on Wednesday is nearly 2,000. 


The object of the directors in promoting the scheme is both to 
render the service more attractive and attach the men to the 
company, and also to put on a regular system the pensions 
which the company have been in the habit of conferring on old 
and tried servants in the past. 


FORTHCOMING EVENTS. 


SATURDAY, JAN. 4. 


Royal Institution. —At 5 p.m., at Albemarle-street, Piccadilly, W., 
Astronomy New and Oid,” by Sir David Gill (Lecture IV.). 


TUESDAY, JAN. 7. 


Institution of Electrical Engineers (Manchester Local Section). 
Av 7.20 pm., at the University, Manchester, Magnetic Oscilla- 
tivus in Alteruators," by Mr. G. W. Worrall. 


Royal Institution. —At p.m., 'Astronomy—New and Old," by 
Sir David Gill (Lecture V.). 


WEDNESDAY, JAN. 8. 


Junior Institution of Eagineers.—At 8 p.m., at the Society oi 
Arts, Joln-street, W. C., Recent Improvements in Electric 
Conduit Traction Construction,” by Mr. FitzRoy Roose. 


Association of Engineers-in-Charge.—At 8 p.m., at St. Bride's 
Iustitute. Fleet.street, '' Electrical Measuring Instruments and 
some other Weaknesses,” by Mr. Kenelin Edgoumbe. 


THURSDAY, JAN. 9. 


Institution of Electrical Engineers.—At 8 p. ni., Cost of Elec- 
trical Power for Industrial Purposes," by Mr. J. F. O. Snell. 


Royal Institution. — At 5 рач '* Astronomy —New and Old,“ by 
Sir David ӨШ (Lecture VI.). | 


Fripay, JAN. 10. 


Eleotro- Harmonie Society.—At 8 p.m., smoking concert at King's 
Hall, Holburn Restaurant. 


North-East Coast Institution of Enginoors and Shipbullders.— 
At 7.50 p.m., at the Lit. and Phil., Newewtie-on-Tyne, the 
discussion on Mr. J. Н. Heks paper on The Effect of Work 
aud Time ou the Properties of Mild Steel aud Iron " will be 
resumed aud closed; the discussion on Mr. G. W. Spende's 
paper on Notes irom Four Years’ Working of the Educational 
Committee's Recommendations ' will be resumed ; paper on 
Floating Docks," by Mr. Н. R. Jarvis. | - 


SATURDAY, JAN, 11. 


Junior Institution of Engineers.—4At 3 p.m., visit to the London 
County Council tramway reconstruction work in South Lambeth. 
road, and motor school, car-shed, and sub-station at Olapham. 
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NOTES. 


Electro-Harmonic Society. — The next smoking 
concert will be held this day week (Friday, Jan. 10) in 
the King's Hall, Holborn Restaurant. The chair will he 
taken Ъу Mr D. Probert. 


„Manchester Electrical Exhibition. We have been 
informed that Mr. H. Talbot, president of the Municipal 
Electrical Association, has accepted a seat on the exhibition 
committee to represent their interests and those of the 
Nottingham Corporation, who are supporting the scheme. 


Electrical Enterprise in Bulgaria.—No efforts 
are being spared by the Bulgarian Government to promote 
the industrial, commercial, and agricultural welfare of the 
principality. The municipalities, too, are now showing 
exceptional activity in the prumotion of various public 
works. The Municipality of Philippopolis has granted a 
concession to a Belgian syndicate for the exploitation of 
tramways and electric light. The power station will be 
at Stanimaka, 12 miles distant, which will also be con- 
nected with Philippopolis by tram. The necessary supply 
of water will be brought down from a ravine, at the foot 
of which the former town is situated, by a conduit 2} miles 
in length, and blasting operations are now being actively 
pushed forward. The fall of water will be 200ft., giving 
6,000 h p. to the engines. It is expected that trams will 
be running by the end of 1908. The town of Varna has, 
too, recently concluded a loan of £320,000 for waterworks, 
drainage, and street paving, and electric light and tramways 
are to follow. 

Publications Received.—‘ Hazell’s Annual, 1908," 
edited by Walter Pulmer (Hazell, Watson, and Viney, 
Limited. This useful compilation of facts and figures which 
the busy man is likely to need during the ensuing year 
has now reached its twenty-third anniversary, and, if any 
thing, has improved with age. It contains a handy account 
of electrical progress in 1907, іа which chief attention is 
devoted to the development of metallic - filament lamps. 
References are also made to events in connection with 
wireless telegraphy that have taken place during the year. 
On the whole, this annual provides an admirable cyclopiedic 
record of men and affairs for use in 1908.— Another year- 
book to which attention need be drawn, both on account 
of its completeness and handy form, is the “ * Daily Mail’ 
Year-Book" (Amalgamated Press, Carmelite-street, London, 
Е.С. 6d.) It is surprising that such a vast amount of 
information could be collected and presented in such a 
handy and convenient form at so low a price. 


The American Financial Crisis.—According to 
various reporte that reach here from the industrial centres 
of Ameri-a the country is gradually recovering from the 
recent financial crisis, and the outlook is undoubtedly 
brighter. Quite а sensation was caused here when it was 
reported some weeks ago that a receiver had been appointed 
to go into the affairs of the Westinghouse companies, but, 
as we pointed out at the time, the alarm was quite need- 
less ; that the receiver had been appointed at the initiative 
of Mr. George Westinghouse as а measure of security for 
the company, and that the works were well occupied. It 
is gratifying to read in the Times of Monday last a com- 
munication from its New York correspondent that matters 
in connection with the Westinghouse Company have righted 
themselves in the way predicted. To show how great is 
the preasure of work, the Times states that one of the 
Westinghouse plants closed for repairs was obliged to 
resume work with its entire force a week ahead of the time 
arranged because of the receipt of large orders. There 
was aleo the announcement in the same issue that the 


interest coupons of the bonds of the Westinghouse Electric 
Company in the hands of the receiver were to be paid in 
cash as usual on Jan. 1. 

Telegraphs in China.—From a consular report on 
the trade of China we gather that at the end of 1906 the 
Imperial Chinese Telegraph Administration had а system 
length of 22,419} miles, with 33,4734 miles of wires and 
94611 nautical miles of submarine cables. Offices numbered 
579, of which 62 were open for day and night service and 
517 for day service only. The number of instruments in 
actual use was 768. The staff at the head office in Shanghai 
numbered 67 and the general staff 5,175, while inspectors, 
linesmen, etc., totalled 2,400. In addition, there are many 
provincial lines, usually construeted by the Administration, 
worked and managed independently by the provincial 
autborities. The telegraph companies having connection 
with China are the Great Northern, Eastern Extension, 
German-Dutch, and Commercial Pacific, while a French 
cable connects Tourane with Amoy, a German cable 
Shanghai with Kiaochow and Chefoo, and a third cable, 
partly Chinese, Chefoo with Port Arthur. The last was 
cut during the war between Japan and Russia, and is not 
yet repaired. China has also connections with Burma, 
Indo-China, and Russian Siberia. 

Provisional Orders for Electric Lighting.—The 
list of applications for provisional orders for electric 
lighting to be made in the parliamentary session 1908 
which have been deposited with the Board of Trade has 
now been issued, and appears elsewhere in the columns of 
this journal There is nothing that calls for special 
comment in any of the applications, many of which relate 
to areas in outlying districte, while some few seek powers 
for extensions under existing orders. It will be noticed 
that the number of applications deposited with the Board 
of Trade up to Dec. 21, 1907, is less than in the two 
previous years. The applications to be made this year 
number 27, 10 of which are from local authorities and 
17 from companies. Last year the total number of appli- 
cations for powers was 33, compared with 54 for the 
preceding year. It із not to be wondered that the number 
of applications should show a tendency to grow less with 
advancing years, for the most important towns are now 
provided with powers, and only seek to be empowered to 
make extensions as occasion demands, while the smaller 
areas are likely to take supplies from power companies. 

Davy's Discovery of Alkali Metals.—4An inte- 
resting paper was recently read before the Faraday 
Society by Dr. Е Mollwo Perkin, entitled “The Discovery 
of Alkali Metals by Davy : The Bearing of the Discovery 
upon Industry.” After a short biographical sketch Dr, 
Perkin referred to Davy’s early experiments on galvanism, 
which began in 1800 and culminated in 1807 in the elec- 
trolytic decomposition of the fused alkalis, caustic soda, and 
caustic potash, described on Nov. 19 in the Bakerian 
lecture before the Royal Society entitled, “ Оп Some New 
Phenomena of Chemical Changes produced by Electricity, 
particularly the Decomposition of the Fixed Alkalis, and 
the Exhibition of the New Substances which constitute 
their Bases, and on the General Nature of Alkaline 
Bodies.”  Davy's experiments were described by Dr. 
Perkin in detail and it was shown that the E.M.F. of 
his battery must have been about 220 volts and the 
current he used something under one ampere. The sub- 
sequent experiments on the decomposition of the alkaline 
earths, by which calcium, strontium, barium, and mag- 
nesium in the form of amalgams were obtained, were then 
described. The second part of the paper dealt, among 
other matters, with the industrial manufacture by Wohler 
in 1827 of potassium, by Ste. Claire Deville in 1854 of 
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sodium, with Watt's suggestions (1851) for electrolysing 
fused sodium chloride, with Castner’s chemical sodium 
process (1886) and his electrolytic process (1890), Rathenau 
and Suter’s sodium process, Becker’s process, and the 
process of Darling, who electrolysed fused sodium nitrate, 
using porous partitions. 

Submarine Signalling.—The Admiralty are at present 
conducting important and extensive experiments in connec- 
tion with the submarine fog signalling apparatus, with 
which four lightships have already been equipped by the 
Corporation of Trinity House. The lightships which have 
been equipped with the new apparatus are the “ Tongue,” 
at the mouth of the Thames; the Royal Sovereign,” in 
the English Channel; the “Outer Dowsing,” off the 
Humber ; and the “East Goodwin." For the purpose a 
sum of £1,200 was set aside in this year's estimates, and 
the resulte already achieved are so satisfactory that it is 
expected a similar amount will be expended in 1908. For 
along time shipowners have urged the advantages of this 
invention, as its utility has been amply demonstrated on 
the Ameriean coast and between the Elbe and Cherbourg. 
It is now in use on over 500 vessels, representing an 
aggregate tonnage of nearly 1,500,000 tons. The unre- 
liability of sound signals trangmitted through the atmosphere 
has long been known, and it has been shown repeatedly 
that & vessel approaching an ordinary fog signal, after 
hearing it for & time, may miss it, although coming 
gradually nearer the source of the sound. On board sbip 
the submarine bell equipment consiste of two tanks fastened 
against the side of the vessel in the forepeak. Microphones 
are immersed in each, and wires connect them with an 
indicator box on the bridge or in the charthouse, and by 
means of telephonic receivers the officer on the watch can 
instantly locate his position when nearing a light vessel or 
buoy fitted with the bell. This is placed about 25ft. below 
the surface, and is controlled by a code-ringing device in 
the engine-room, or by the movement of the waves. 


Three-Phase Motors for Railway Service.— The 
announcement that the Great Northern Railway Company 
(of U.S.A.) have placed orders for four 100-ton electric 
locomotives, to be used in hauling the trains through the 
Cascade tunnel, is of interest, inasmuch as this installation 
will be the first to employ three-phase alternating-current 
motors for railway service in America. This system of 
railway haulage is already in use on the Continent, but 
that about to be installed in America attracts attention 
inasmuch as the locomotives are larger and more powerful 
than any in use on the European lines. From particulars 
of the proposed equipment which appeared recently in an 
American contemporary, we gather that each locomotive 
will be equipped with four motors, rated at 525 b.p., ог a 
total of 1,300 h.p. The driving wheels are 60in. in diameter. 
Current will be supplied to the locomotives at 6,600 volts 
at a frequency of 25 cycles. Each locomotive will be 
capable of hauling a 1,000-ton train at a epeed of 15 miles 
an hour on a 2 per cent. grade. The motors will be used 
for braking down grade as well as hauling up grade. That 
is, the motors will be of the regenerative type and will act 
as generators on down grades, assisting in retarding the 
train and returning additional current to the line. The 
line on which these locomotives will be employed runs 
throngh a tunnel in the Cascade Mountains in Washington, 
which is three miles in length and on a 2 per cent. grade. 
It will be interesting to watch whether the three-phase 
system will prove its adaptability to American service con- 
ditions as well as it has done to European conditions: 
That this system bas not hitherto been adopted in the 
States is to some extent surprising, but, nevertheless, is 
largely due to the success of the single-phase system, 
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Economies in Tramcar Depots.—Some interesting 
notes relating to improvements in labour-saving devices 
introduced into the shops of the Montreal Street Railway 
Company with a view to keeping down maintenance costs 
are given in the Street Railway Journal. We illustrate a 
jig for boring motor bearings and turning the collars of the 
same. The face of the lathe is recessed to receive the 
hub, A, and the bolt, B, is slacked to receive the bearing. 
The jig is bolted to the face plate at D. The boring bag 
used to bore the bearing is put through the hollow spindle 
of the lathe, which acts as a steady rest, and the shoulder 
of the bearing is then turned off without any further 
truing-up. At least eight bearings an hour can be bored 
or turned, as against one or two by the former method of 
truing every bearing separately in the chuck. The com- 
pany also make use of the old trolley tubing. Instead of 


consigning broken or bent tubing to the scrap heap, the 
poles are saved and rewelded on slack days in the black- 
smiths’ shop. The cost per weld is usually from 74d. to 
10d. During the past year the company has purchased 
little tubing in consequence of this policy. 


The Late Lord Kelvin.—We are interested to learn 
that a movement is on foot to erect a monument to the 
late Lord Kelvin in the city in which he was born—Belfast. 
No doubt the citizens will furnish a sufficient sum for the 
erection of a monument which will be worthy of Kelvin’s 
great genius and of Belfast’s high appreciation thereof. 
Apropos of Kelvin’s remarkable scientific versatility, many 
who were intimate with his researches in electrical science 
are apt toforget that his activities in other branches of science 
were as important and far-reaching as in the branch best 
known to them. Of particular importance were his geological 
investigations and inquiries into the question of utilising our 
vast stores of underground heat. His well-known deduc- 
tions from tidal retardation and the rate in loss of the 
earth’s underground heat, etc., are well known to geologiste, 
as well as to those who were concerned in bringing about the 
now almost universal manifestation of radioactivity as a 
property of matter. In one of his addresses on the 
subject he said: “ The аре of the earth as an abode fitted 
for life is certainly a subject which largely interests man- 
kind in general. For geology it is of vital and fundamental 
importance, as important as the date of thebattle of Hastings 
is for English history. It is quite certain that a great mistake 
has been made, that British popular geology at the present 
time is in direct opposition to the principles of natural 
philosophy. Further as to the future, we may say with 
equal certainty that the inhabitants of the earth cannot 
continue to enjoy the light and heat essential to their life 
for many millions years longer, unless new sources, now 
unknown to us, are prepared in the great storehouse of 
creation.” The work of Kelvin was in no small way 
instrumental in helping to shape out a new course for 
geological investigation, thus directing it towards consider- 
ing the practicability of applying the inherent heat of the 
earth to the supply of energy at the surface, whether by 
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conduction or by some simpler or more direct means of 
converting heat into electricity than we yet possess. 


Junior Institution of Engineers.— By special per- 
mission of the exhibition executive and the other respective 
authorities, visits of this institution were recently paid to 
(1) the site of the Franco-British Exhibition at Shepherd’: 
Bush, covering an area of 140 acres, for an inspection of the 
constructional engineering work, etc., in process of erection 
there ; (2) the exhibition extension works of the Central 
London Railway ; and (3) the generating station of that 
railway. The exhibition buildings, having advanced to 
about the half-finished stage in their construction, were 
examined with great interest, under the guidance of Mr. 
J. S. Ferguson, Mr. L. Н. Rugg, and other gentlemen, 
the features calling for special observation being pointed 
out. The Central London Railway extension to the exhibi- 
tion will form a loop at the end of the railway, running up 
from the present Shepherd’s Bush Station, passing through 
the yard, where a station will be constructed convenient 
for the exhibition, and descending again by a tunnel that 
is now being constructed to the present Shepherd's Bush 
Station. In this way the trains will run round instead of 
being, as at p-esent, “crossed over” at the terminus. A. 
the generating station the chief engineer (Mr. E Grove). 
Mr. C. Forgan, and other officials, showed the member: 
round. The current is generated at 5.000 volts alternating. 
and is sent out to transforming stations at Notting Hill- 
gate, Marble Arch, Bund-street, and Post Office, where 
it is reduced to 550 volts direct, and at that pressure 
delivered to the motors. The engines consist of six hori 
zontal croes compound condensing, made by Allis, of Mil 
waukee, U S.A., and run at 96 r p.m. The electric generato: 
is fixed directly to the flywheel. Each is of 850 kw. capacity. 
or about 1,000 h.p. Five engines only are required at time 
of greatest load. An additional engine for 2,000 kw 
capacity is now being installed. There are 16 Babcock and 
Wilcox boilers, and four of the Lancashire type. Klein 
and Wheeler cooling towers are used, and there is also 
a brick tower. The water supply is obtained from two 
artesian wells, one fitted with a deep-well pump, the other 
lifting by compressed air. The output of current amounts 
to about 50,000 units per diem. The car-sheds and repair 
shops were also seen. Before the members dispersed the 
chairman of the institution, Mr. Frank R. Durham, 
expressed their thanks for all the arrangements which had 
been made for their reception. At the ensuing meeting a 
paper on “ The Conduit System of Electric Tramway Con 
struction” is to be read by Mr Fitzroy Roose, of the 
London County Council tramways reconstruction depart- 
ment. 

Medical Treatment by High-Frequency Cur- 
rents.—High-frequency treatment has of late Беер 
receiving much attention in medical circles in this country, 
and there can be no doubt that it has been a valuable 
means of combating disease. Medical men now realise 
that it is useless to attempt to taboo high-frequency treat- 
ment, which there was a tendency to do in earlier times, 
simply because it was thought that that treatment claimed 
too much, and had been used for unworthy purposes. бо 
strong was the opposition at one time in England and 
Germany that a French writer was aroused to appeal “to 
the body of medical men who work, who desire to know, and 
wbose brain is not muddled by dull routine," to view the 
guhjeot in a more reasonable light. “ Le reste ne compte 
pas,” he added. The importance of the study of electro- 
therapeutics was unmistakably empbasised by Mr. W. 
Deane Buteher in his recent inaugural address before the 
electro-therapeutic section of the Royal Society of Medi- 


cine, in which he also touched upon a point that is of 


importance to electricians as well as to medical men— 
namely, the use of the apparatus. His remarks on this 
point were as follows: A high-frequency apparatus is a 
dangerous weapon in ignorant hands. It is not a playtbing 
to be entrusted toan inexperienced operator, be he qualified 
or unqualified in a legal sense. Only recently I had an 
opportunity of seeing the dangerous results of a high- 
frequency application in an unsuitable manner. The case, 
one of cardiac debility, was treated by stimulation with а 
glass exciter over the solar plezas. It has always 
been а matter of amazement to me how practitioners 
undertake the management of these powerful instruments 
with the gay insonciance of ignorance. The most impor- 
tant advance in electro-therapeutics will be the adequate 
instruction of the practitioner in the use of such lethal 
weapons. It is difficult to believe that the practitioners of 
the future will undertake so grave a responsibility as the 
application of X-rays and high-frequency currents with so 
little preparation and so small a stock of physical know- 
ledge." It is in the words that we have italicised that lies 
the gravamen of the objection that divides medical men 
and electricians on this question. The arrogance of the 
former (at all events, of a section of it) in believing that its 
members alone are capable of administering X-rays, ete., is 
barely equalled by the claim of electricians to be permitted 
to deal with the apparatus themselves. It must be obvious 
that it is only a practical electrician with a working know- 
ledge of electrical apparatus that can handle it with tbe 
vare and delicacy required in cases of medical treatment, 
hut an electrician is not expected to know anything about 
the “healing art,” consequently it seems that the most 
reasonable plan is for the electrician to work the apparatus 
under the supervision of a medical man who has a thorough 
knowledge of electro-therapeutics. 


Lightning Protection.— A good deal of attention 
has of late been given to the question of lightning protec- 
tion for electric circuits. The provision of such protection 
differs somewhat from the means adopted for the protection 
of telegraph lines, for besides being able to divert lightning 
discharges to the ground, they must be made to interrupt 
the current from the generator after the lightning dis- 
charge has passed over tho spark-gaps. On direct- current 
circuits the problem of interrupting the current from the 
generator was solved by the magnetic are rupturing devices, 
which blew out the are as soon as it was fairly established. 
For alternating-current circuits use was made of the born 
arrester principle, when the arc was ruptured by travelling 
upwards between a pair of horns, which gradually inereased 
the length of the arc until tbe air currents blew it out. 
Dr. C. P. Steinmetz recently presented an interesting paper 
hefore the Chicago Section of the American Institute of 
Electrical Engineers, in which he discussed, inter alia, the 
recent developments in lightning arresters of the types 
which offer a counter E M.F. to the line voltage. With a 
eounter E.M.F. equal to that of the line, it is evident, said 
Dr. Steinmetz, that the current passing to the ground by a 
lightning discharge is equal to that produced by the excess 
of the discharge voltage over the line voltage. А storage 
battery would be one means of providing such a counter 
E M.F., but would be impracticable. An electrolytic cell, 
in which aluminium is the positive terminal, allows no 
current to pass except that caused by a voltage over and 
above the regular line voltage, while voltages in excess of 
the line voltage will cause a discharge through the cell. 
For alternating current, both electrodes or plates of the 
cell are of aluminium. Aluminium cells have the peculiarity 
that they have no definite polarisation voltage. The counter 
Е МЕ. which it opposes to the line builds up until it is 
equalto the line voltage. In the aluminium cell only a 
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small continuous current can exist, since the cell has а 


resistance, as far a- the line current is concerned, of ab mt 
30,000 obms per «quare inch of plate surface. А spark- 
gap can be placed in series with the cell, but since the cell 
must then stand on open circuit it gradually loses tbe film 
which opposes a counter E. M F. to the line, and if left for 
several weeks becomes simply a water rheostat The cell 
can be kept built up by connecting it in circuit and having 
current in it once a day or so. The aluminium cell, while 
opposing very high resistance to the line voltage, offers 
only 10 ohms per square inch of resistance to current 
caused to exist in it by abnormal voltages. Dr. Steinmetz 
mentioned the experiments of Prof. Clayton in Colorado 
during the past summer, obtaining oscillograms on light- 
ning discharges on a long unloaded transmission line. 
These showed that discharges follow each other rapidly. 
The frequencies of discharges were found to be of from 
one hundred to millions of cycles per second. 

Jack for Starting  Motor.Generators. — The 
Edison Illuminating Company of Detroit has a direct- 
current sub-station located in a factory district in the 
northern part of the city, which district is somewhat 
isolated from the company’s direct-current network. The 
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starting of a 1,500-kw. motor-generator set recently 
installed in this sub-siation would require, under ordinary 
conditions, such а large volume of current to overcome the 
initial friction of the bearings as to interfere seriously with 
the voltage regulation, aud overload the machinery already 
ruuning because of the small capacity of the other apparatus 
iu the sub-station and the insufficiency of the feeders con- 
necting this network with the principal direct -current 
district. The motor-generator set receives 4,600-volt, 
three-phase, 60-cycle current from the principal power 
plant at Delray, and gives 110 and 220 volt direct current. 
The starting is accomplished by direct current with a 
rheostat in series with the direct-current armature. To 
help in starting this motor-generator a pneumatic jack was 
designed, for a description of tbe construction and general 
principle of which (as shown herewith) we are indebted to 
the Eleciric4l World of New York. It consists of an air 
cylinder with а piston connected to an arm, this arm 
baving a pawl engaging a ratchet on the armature shaft. 
The idea is to bave this jack give the armature a single 
impulee or kick to overcome the standing bearing friction, 


which is considerably higher than the running friction of 
any plain bearing, and also to overcome some of the inertia 
of the rotating parts. It is found by the use of this device 
that the machine can be started with a maximum current 
of 500 or 600 amperes, as against 1,500 amperes when it is 
started in tbe usual mauner from standstill. 

Inverted Synchronous Converters.—The use of a 
synchronous converter as a combined direct-current motor 
and inverted rotary converter is disclosed in an American 


Fic. 1. 


patent issued recently to Mr. Leonard Wilson. The 
arrangement employed is indicated in Fig. 1, where the 
equipment is used to convert direct current at constant 
voltage into alternating current at variable voltage. 
Instead of using a direct-current motor for driving an 
alternating-current generator, the inventor employs an 
inverted rotary converter and an alternating-current gene- 
rator mechanically coupled to the converter and electrically 
connected in series with the alternating-current side of the 
converter. It is claimed that the machine is cheaper to 
construct than a motor-generator. Fig. 2 shows an arrange- 
ment of two rotary converters used as substitutes for the 
motor and generator heretofore employed in a synchronous 
frequency converter as patented by Mr. J. E. Noeggerath. 


Fie. 2. 


It is stated that this arrangement is cheaper to construct 
than tbe ordinary motor-generator set, both because the rotary 
converters are selfexciting, and, therefore, require no 
separate exciter, and because less armature and field circuit 
copper is required. Moreover, the direct current delivered 
by one converter to the other may be employed by insert- 
ing field coils in the direct-current connections between the 
two machines, so as automatically to compound the 
frequency changer to cause it to operate at unity power 
factor for varying loads, or to increase the voltage delivered 
as the load increases The above patents aro tully 


described in the Electrical World. 
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TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
C.H W Bias, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed. Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal. | 


CORRESPONDENCE. 


** (me man's word is no man's word, 
Justice Lecds that Lotli be heard.” 


RE QUESTION 1,019—SINGLE-PHASE CURRENTS 
FROM THREE PHASE CIRCUITS. 


. Sig, — Referring to the letter on this subject in your 
last issue, I think Mr. Faye-Hansen is quite right in run- 
ning down the static transformer method of producing this 
conversion—the method is: of little practical utility. І 
cannot agree, however, that the single-armature rotary is 
equally bad. The flywheel action in this case should prove 
as benelicial as in the case of an ordinary direct current to 
single-phase rotary converter in whicb, although the alter- 
naung power varies from a ma:imum to zero and back 
agaiu twice every cycle, the fluctuations on the direct- 
current side are almost obliterated by the flywheel 
action.— Yours, ete. 


Sir,—Mr. K Faye- Hansen in bis letter published in your 
issue of Lec. 27 contends that a one-armature rotary 
is no better than a static transformer system as regards 
unbalancing of the three-phase load, giving as his reason 
the statement that. the momentary ditlereuces between the 
constant input and fluctuatiug output cannot be made up 
by flywheel effect. This latter view, though not strictly 
correct, may be accepted for purposes of discussion—i e., 
assume absolutely constant speed. For simplicity, assume 
double-wound armature. 

If, now, the flux in the armature is also constant, the 
three-phase system must be balanced. But there is a 
fluctuating armature reaction which causes the total 
resultant ampere-turns to vary during the cycle, hence the 
E.M.F.’s induced in the three phases are unequal and the 
currents taken are unbalanced. Obviously the extent of 
the unbalancing must depend upon tbe amplitude of the 
flux variations, and these, again, upon the ratio of field 
ampere-turns to armature ampere-turns; or, to be more 
exact, the ratio of field ampere-turns to the maximum 
instantaneous value of the difference between the three- 
phase and single-phase armature reactions. ‘This ratio can 
be given almost any desired value by suitably desiguing 
the magnetic circuit (saturation, long air-gap, ete.), cost 
being the limiting factor. : | : 

Another and cheaper method of smoothing out the flux 


support tbe original words I used. 


capital. 


curve is to use amortieseurs, which are useful in any case 
to prevent bunting. Even supposing tbat tbe flux fluctuates 
slightly, the E M. 's induced in the three-phase windings 
may be made equal hy making the number of turne in the 
three phases unequal; or an induction regulator may be 
used in one phase. If either of the last two methods are 
resorted to, mechanical storage of energy takes place, but 
тш the energy is stored in tbe form of a magnetic 
ciu. я 

In practice, a three-phase single-phase rotary would have 
а revulving field, double-wound armature, long gap, bigh 
saturation; large fly wheel effect, and bigh speed, and would 
be specially designed on the above lines. . It would be of 
interest if Mr. K. Faye-Hansen would be good enough to 
furnish details of the machines which he has tested. 

It is not quite correct to say that flywheel effect cannot 
be utilised with synchronous machinery. The speed of any 
single-phase synchronous machine varies slightly during 
each alternation, and when a single-phase alternator is 
driven by a three-phase motor the three-phase load is 
slightly unbalanced, the degree being limited by flywheel 
effect only. Strictly epeaking, therefore, a motor generator 
does nut meet the case.— Yours, etc, J. S. MESSENT. 


WESTINGHOUSE-BREMER PATENTS. | 


SiR,—Referring to the further statement of Messrs. 
D. Santoni and Co. (1906) Limited, we have now 
received the decision of the Comptroller General of Patents, 
referred to in our previous letter, and have, therefore, 
issued a writ against Messrs. Santoni for infringement of 
our flame arc lamp patent.— Yours, ete., | | 

THE BRITISH WESTINGHOUSE ELECTRIC AND 
MANUFACTURING COMPANY, LIMITED. 
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As, when the new set's under steam, 
The chief stands by with studious care— 
All ready to run up the spare— 

Of lower costs maybe to dream, 


So face we now our new log-sheet 
Of that machine called circumstance, 
Which ever runs though oft perchance 
The brushes spark or bearings heat. 


The previous pages prove that though 
We indicated week by week, 
We have a remedy to seek : 
Expansion’s bad, admission slow. 


Shall better records be obtained, 
And our bright hopes be realised! 
Shall we with phases synchronised 
Let “lead” through “unity " be gained! 


Internal losses have increased — 
Or so it seems— with lessened fields ; 
Fur fewer markets fitter yields 

In charges that should o'er be least. 


But let this year no record show 
. * Of low efficiency or worth. 
May all go speedily to earth 
Who wish that profits may not grow ! 
SIDNEY DENHAM. 


THE RAILWAY CRISIS. 


І bave, I think, justified my use of the phrase, the 
interests of labour and capital are identical.” Other ques- 
tions have been casually referred to, but my opponents 
have put forward two or three score of very interesting 
topics, which I am not entitled to discues without per- 
mission fur use of space, while I could claim liberty to 

1 ask permission to refute the views put forth by 
“ Laneastrian," and, I thiuk, inferentially supported by 
i Staffordian” and “ Mancurian,“ about ‘shareholders’ " 
I will not go so far as to say the views as ‘put 
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forward by professed Socialists on this question are a 
farago of nonsense, but I will say they are the views of 
ignorance. Please, “ Staffurdian " and Co., do not run over 
во great а field of controveray—astick to one point ata time. 
Now for the shareholder and his rights. 

Firat, assume I am a farmer with capital. I employ 
20 men, who work during certain houra, and receive their 
agreed upon share of the produce, called wages. 

Next, I make or buy with my capital a machine or 
machines, which put into the bands of 10 men (who work 
no harder or longer) enahle them to do exactly the eame 
amount of work as had been done by the 20 men and to 
obtain exactly the same produce as before. 

I can, if I choose, employ the 10 men superseded by the 
machines in other work, and get the usual return. 

Ou the whole, by using capital in the shape of machines 
and the 20 men working no harder and no longer, I get 
50 per cent. more produce. 

Is not this logically, legitimately, and rightly the 
wages as the remuneration for the machines, or for the 
capital that provided the machines. 

o man suffers; no man works harder or longer than 
before. The result is due solely and wholly to capital 
e machinery. What has labour to grumble at, or why 
should labour seek part of the return for which it does 
not turn a hair? And why should not the machinery 
= capital, во to speak, be paid the extra return, as long as 
the machinery lasts ? 

I say that the extra result given to the machine = capital 
=æ capitalist is what should rightly be received. By this 
assumption the machine or machinery is equivalent to 
10 men's labour, and the return for the use of tbe equiva- 
lent to 10 men's labour should be the result obtained by 
10 men's labour. 

Take the result of 10 men’s or one man's labour. It 
suffiees to keep the man or men fit for labour with a 
surplus, hence the result of the machinery should be to 
keep it fit for work and give a surplus. Here we see how 
maintenance and renewal fund and a balance profit accrues. 

Labour does not suffer by this, and, logically, has no 
say in the matter. · It has no jnst claim to the results 
produced by the machinery = capital. 

As a well-known matter of fact, labour always does 
obtain an advantage by the introduction of machinery, 
and this because of details not referred to in order not to 
complicate the argument. 

Further, instead of my advancing the capital = machinery, 
suppose I borrowed the money or capital from one or more 
subscribers. These become shareholders. Surely the mere 
fact that they are sharebolders does not mean that they 
are not to get tbe wages of the machine or machines. 

If what ji have said 18 at all true, logical, and just, we 
see how possible it is, under certain conditions, to get 
mathematical accuracy for the division of tbe result 
obtained by the combination of capital and visible labour. 

My opponents cannot see why shareholders justly 
receive something year after year. Ав long ago as 1832 
Babbage clearly explained why. In his Езопошу of 
Manufactures,” р. 306, paragraph 334, he says: “Oa the 
Manchester railroad, fur example, above half а million 
persons travel annually ; and supposing each peraon to save 
only one hour in the time of transit between Manchester 
and Live 
working days of 10 hours each, is effected. Now, this is 
equivalent to an addition to the actual power of the country 
of 167 men, without increasing the quantity of food con- 
sumed,” ete. Surely if there were no other saving through 
conveyance of goods, etc., the return logically, rightly, and 
justly due, to the shareholders of the railway could be 
measured by the productive results of the work of 167 
men working 10 hours a day as long as the railway lasts, 
even supposing the numbers carried and the hours saved 
to remain the same as in 1832. 

The same argument hulds good for every penny of 
capital advanced for labour-saving appliances throughout 
the world. 

In every case (I am dealing with the rule, not with 
exceptions) the visible labour gets wages. The amount of 
wages is used (1) to maintain visible labour, (2) to form a 
renewal fund for visible labour, and (3) a surplus, used as 


ol, a saving of 500,000 hours, or of 50,000 | 


visible labour thinks proper. The invisible labour (capital) 
also, of a right, g«ts wages, used (1) to maintain, (2) to 
form a renewal fun. l. and (3) a surplus. Really (1) and (2) 
are in both cases alike. 

Apply this reasoning to the case of any existing railway 
and I venture to say it will be found that “capital” does 
not and never has received the return it is legitimately 
entitled to. 

I will now go so far as to вау: 


1. I have effectively proved that “the interests of 
capital and labour are identical" a phrase I 
originally used and have justified. 

2. That the periodic payments to shareholders who 
furnish capital for railways or other machinery 
are just and right, and interfere in no way with 
Ls emoluments or hardships or perquisites of 
abour. 


Lastly, for a little desultory talk. Will “ Lancastrian ” 
tell me where to find formulated the socialistic moral code 
which Lodge, Wallace, and others do know about and I do 
not. I know personally some of the men named fairly well, 
and I do not think I should care to put Lodge and Shaw 
upon the same footing. The one would not agree with the 
other under any conceivable circumstances about Socialism, 
because the one would, when brought to the point, seek 
the inner inwardness of things, the other would be satisfied 
with superficialities that caught the eye and appealed to 
the ignorant multitude. If I understand Mill aright, vide 
book ii., chap. 1 (which, by the by, on turning up I find 
heavily scored with pencil marks from my old student days) 
he is non-committed. He merely discusses Socialism, Com- 
munism, St. Simonianism, Fourierism, etc., as ideals put 
forward by imaginative minds, He sums up that Fourierism 
is "the most skilfully combined” and has “the greatest 
foresight of obj-ctious of all the forms of Socialism.” Не 
thinks all the forms of Socialism ought to “ have an oppor- 
tunity of trial,” though “оп a moderate scale." Well, to 
pit myself against Mill, I do not think so, and I think this 
selfsame chapter shows how utterly impossible any 
hitherto suggested form of Socialism is. Mill is far 
more emphatic about labour and capital in the first 
paragraph of his next chapter, which will bear 
very careful study. If am right or Mill is 
right, then “Mancurian” is wrong. His method of 
trying to convert me is illogical. He does not see that the 
use of capital increases the result of present visible labour, and 
it only asks for its share of the increase created by ite being а 
factor in the combination. It gets nothing from present 
labour, and, though very Irish, it would get nothing 
without it. Mill put it, “The capitalists can do nothing 
without labourers.” So far Mancurian ” grasps, but Mill 
goes on, “nor the lahourers without capital.” There's the 
rub—once understand and admit the mutual necessity, 
many faise ideas vanish. 

THE WRITER ON THE CRISIS. 


THE RELUCTANCE OF THE AIR-GAP IN DYNAMO 


MACHINES.* 
BY THOS. F. WALL, M.SC, B.ENG., STUDENT. 


There appears to be, so far as the author is aware, a 
scarcity of experimental data concerning the reluctance of 
the air-gap in dynamo machines with slotted armatures, 
and also as to the distribution of the flux over the surface 
of the pole-shoes and on the surfaces of the teeth them- 
selves. Although the estimation of the reluctance of the 
gap is of great importance in the design of machines, the 
ouly experiments which appear to have been made in this 
direction are those of Heie-Shaw, Hay, and Powell. In 
the following pages the results of some measurements are 
described which were carried out this year in the Electro- 
technical Institute, Karlsruhe. These measurements have 
been employed to find the increase of the reluctance of 
the air-gap due to slotting the armature, and a comparison 
has been made of the values so found with those given by 
the methods generally used. 


* Paper read before the Institution of Electrical Engincers, 
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The apparatus was specially designed and made for these 
experiments, and is shown in Fig 1. It was made in two 
parte, one part built up of iron laminations and containing 
the exciting coils, which will hereafter be referred to as 
the pole-piece, the other part being simply a rectangular 
piece of laminated iron slutted on one side and smooth on 
the opposite side. This part will be referred to as the 
armature in what follows. All the slots were of the same 
dimensions—namely, 1:5cm.—and the teeth were made so 
that two were 1cm. wide, two 1 Sm. and 1°53cm. wide respec- 
tively, two 195cm. and 196cm. wide respectively, and 
one Sem. wide. These parts were used together in the 
following way : When it was desired to measure the flux 
distribution on tbe pole-piece wben used with the alotted 
armature the latter was placed on the pole-piece with the 
slot opposite the smooth portion, AB. The air-gap 
could be varied at will by inserting plates between 
the armature and pole-piece at C and D, each plate 
being 2mm. thick. When the flux distribution on the 
smooth surface of the armature was to he found, the 
pole-piece was turned over and the armaturo laid on it with 
the smooth side opposite the large polar projections. The 
air-gap could be varied as before. In order to explore 
the field a search coil was made of 2mm. width and having 
two turns. The sides of this coil were laid in grooves in a 
strip of vulcanite, and flush with the surface (see Fig. 2). 
By this arrangement the coil could be placed on the surface 
of the pole-piece or the surface of the armature, as desired, 
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Fic. 1.—Experimental Model for the Determination of the Flux Distribution 


on the Flanks and Surfaces of the Teeth. 


Dimensions in Centimetres. 
Width of Apparatus perpendicular to Plane of Paper = 11 cms 


and by means of ballistic measurements the distribution of 
flux could be completely examined. The ballistic throw 
was measured when the circuit of the exciting coils 
was broken, this having been found to give the most 
satisfactory results. The.galvanometer had a period of 
swing of about 35 seconds. It was found that if the 
current in the oxciting coils was large enough to cause 
much temperature rise in the iron, the change in perme- 
ability thus produced was sufficient to affect the throw, and 
the measurements had to be taken in every case when the 
iron had assumed a steady temperature. 


I.—EXPERIMENTS ON THE SURFACE AND FLANKS OF THE 
. POLAR PROJECTIONS. 


Experiment 1.—This experiment was made to examine 
the flux distribution on the surface and flanks of the polar 
projections, E F (Fig. 1), and also the corresponding flux 
distribution on the smooth surface of the armature. 
Although in practice pole-tips would nover be so sharp as 
in this case, but would be more or less rounded off, yet 
these polar projections may be looked upon as large teeth, 
and the curves obtained will be similar to those for teeth 
of more normal dimensions, but having the same ratios of 
width of tooth to width of slot and width of tooth to 
length of gap. In this experiment : 

Length of the air-gap = lcm. 

Width of polar Mim = 5'8em. 
.. width of pole 

neve length of air-gap ; ш 


Fig. 3 shows the flux distribution curve on the surface 
and flank of one «f the polar projections. The characteristic 
feature of this curve is the large peak at each pole-tip. 
This indicates, of course, that the flux is much denser at 
the tips than at the middle of the pole surface. The 
explanation of the existence of these tips may be looked 
for in the fact that the flux tends to spread out on the 
armature surface in order to take up tbe path of least 
reluctance, and thus concentrates on the pole suríace at the 


CE 


Fic. 2.—Scarch Coil. 


tips The case is, in fact, similar to that of electrified 
metallic plates separated by an air-gap, the density of the 
electric charge being greatest at the corners or edges. The 
peak on the tip adjacent to the existing coil is somewhat 
different to the peak at the other tip owing to the presence 
of this coil and the consequent unsymmetry of the arrange- 
ment. Fig. 4 shows the curve of flux distribution on the 
smooth surface of the armature. This curve has the shape 
usua'ly shown, and it is seen that the flux density at a 
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Fic. 3.— Carve showing Flux Distribution on Pole Face and Кпк. 


f Width of Pole Face = $8 cms 
Length of Pole perpendicular to Plane of Paper = 11 cms. 
Average Flux Density over Pole Surface = 16,000 lines per cm *. 


Aif-gap « 1 cm 


point immédiately opposite the pole-tip is much smaller 
than it is at а point under the middle of the pole. The 
pn at which the flux density falls off rapidly appears to 

at а distance equal to the air-gap, from the point just 
under the pole-tip. The average flux density at the surface 
of the pole was about 16,000 lines per cm.?, and the ratio 
of the maximum density at the кыр to the density at 
ier of the pole was found, by measuririg the curve, 

82. 
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116. 4.—Curve showing Flux Distribution on Surface of Armature 


Qir-gap = І ст. Length of Armature to Plane of Paper = 11 cr 
Average Flux Density under the Pole & 16,000 lines per cm." т 


Experiment 2.—This experiment was similar to the 
previous one, except that the air-gap was smaller and the 
flux density much less less. In this case: 

Air-gap = 2:50. 
Ratio width of pole 
length of. air-yap 

The flux density under the pole was approximately 
5,000 lines per cm?. 

The curve for the distribution of flux on the polar face 
shows again the peaks at the pole-tips, although they are 
now very much smaller than was the case in experiment 1, 
with a large air-gap. This indicates that tho peaks are 
dependent on the size of the gap, or, more correctly, on 
the ratio of slot width to gap. The curve of flux distribu. 


= 25:2, 


94 


‘tion on the armature surface has the usual shape, and the 
point at which the flux density begins to rapidly fall off is 
аб а distance equal to about twice the air узр from the 
point on the armature just opporite a poletip. It is 
interesting to note from these curves that with a large 
gap the maximum flux density on the pole-face is greater 
than the maximum flux density on tbe armature surface 
With а small gap tbe maximum flux density on the pole- 
face is about equal to the maximum flux density on the 
armature surface, The curves also show how much flux 
lesks out of the flanks of the pole and also how much 
ре from the root of the gap between the poles. In 

ig. 3 the part a b c d gives the flux issuing from the polar 
surface, the parta b у g represents the flux issuing from the 
сое flank, and the part f g hj shows the flux issuing from 

alf of-the root of the gap between tbe polar projections. 
"Thus the ordinates of the ‘ourve b f give the flux density 
at tbe various points of the flank measured from X X ав 
abscissa. For example, at a point 2em, down the pole flank 
the flux density is measured by the ordinate y y, where 
ay=2cm This method of plotting the curves has been 
adopted throughout. 


IL—EXPERIMENTS WITH THE SLOTTED SIDE OF THE: 
ARMATURE AND SMOOTH SIDE OF THE POLE-PIECE : 


In these experiments the flux distribution on the surface | . 


of the pole-piece due to the armature teeth was ascertained; 
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Air 3:j mm. 
Piel indt? (average) at tbe Surface of the Pole about $,000 lines per cma. 
Vidth of Pole Face = 63 cms. Length of Pole perpendicular to Plane of Paper - 11 cms. 


for various values of the air-gap, and also the complete flux 
distribution over the surfaces and flanks of tbe teeth. This 
was done, as iu tbe previous experiment, by placing the 


search coil at various parts of the surfaces of the armature 


and pole-piece. 
Exveriment 1.— 
Air-gap = 2°3mm. 


Ratio slot um 6*b. 
Sap А | 
Ratio a for the various teeth = 4'35, 6:51, 


6°66, 8°48, 8°52, 13°05. 
Average flux density on the tooth surface, 5,000 lines 
per om. | | 
The curve in Fig. 6 shows the flux distribution on the 
pole surface. It is seen that the density varies very con- 
siderably at points under the teeth aud under the slots. 
This really. gives the case of the flux distribution on the. 
surface of the pole in a direct-current machine when the. 
slot and gap relations are as shown. As the teeth pass 
across the surface of the pole-shoe this wave moves with 
them and corresponding eddy currents are set up. It is 
‘noticeable that if the tooth is too narrow relatively to.the 
air-gap the flux wave never becomes flat under the tooth. 
The points at which the curve of flux density on the pole- 


THE ELECTRICAL ENGINEER, JANUARY 3, 1908. 


piece surface begins rapidly to diminish is approximately at 
distances from the tips of the teeth about equal to the 
width of the yap. The curves for the pole-piece surface 
have been measured, and the resulte are as follows: 


Curve I.—Area = 1,460; mean height = 57:11; maximum 
height = 885; minimum beight = 31 5. 

Curve 1L—Area = 1,927 ; mean beigbt = 663; maximum 
height = 90°5; minimum height = 51:8. 

Curve III —Area = 2,004; mean height = 64 5; maximum 
beight = 90:2 ; minimum height = 32:0. 

Curve 1V.—Area = 2, 356; mean height = 673; maximum 
height = 91:0; minimum height = 31 8. 


In Fig. 7 tho flux distribution on the surfaces and flanks 
of the several teeth has been plotted—the air-gap and flux 
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Fic. 6.—Flux Distribution Curve on the Smooth Surface of Pole-piece. 
Alr-gap = 23 mm. Average Flux Density under a Tooth © 5,000 lines per cm.: 


density being the same as for the curves of Fig. 6. These 


| curves in Еу. 7 bave been plotted in precisely the same 
| way as in Fig. 5, and the method has 


u already fully 
explained. The characteristic feature of these curves is 
the bigh flux density at the tooth tips. Thus in Curve I. 
(Fig. 7) the density at the tooth tip is greater than the 
density at the middle of the tooth surface by about 10 per 
cent. Moreover, the flux density at a point at the middle 
of the tooth surface is greater than at the point just opposite 
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Fic. 7.— ig: Distribution on the Surfaces and Flanks of the Teeth. - 
Air-gap = 2:3 mm. 


on the pole-piece, and the same features can be observed 

for all the teeth. The curves also show to what extent 

the flux leaks out from the flanks of the teeth into the 

pole-piece. . | 5 : | 

Curve L.—Area = 1,555 ; ratio, flux density at tip to flux 
density at middle of tooth surface = 111; minimum 
height for the surface of the tooth = 90 6. 

Curve П.—Агеа = 1,944; ratio, flux density at tip to flux 
density at middle of tooth surface = 1:08 ; minimum 
height for the surface of the tooth = 91:8. 
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Curve III.—Area = 2,019; ratio, flux density at tip to flux 
density at middle of tooth surface = 1:07; minimum 
height for the surface of the tooth = 91:8. 

Curve 1V.—Area = 2.566 ; ratio, flux density at tip to flux 
density at middle of tooth surface = 107; minimum 
height for the surface of the tooth = 90:2. 


Experiment 2 — | 
Air-gap = 5°3mm. 
Ratio *'* „ 2 83. 


E 
Ratio tooth width 


for the various teeth := 1:89, 285, 


gap 
2:89, 3 68, 5 7, 5:66. 
Avetag» flux density on the tooth surface = 6,600 lines 


per cm?. 
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Fic. 8. —Flux Distribution Curve on the Smooth Surface of the Pole-pieve. 


Air-gap = $3 mm Average Flux Density at Sur aco of a Tooth x 4,690 lines ner em. 


In Fig. 8 the flux distribution curves are given for the 
surface of the pole-piece under these conditions, Ic will 
be noticed that the flat tops of the curves bave almost 
disappeared and the distribution takes a definite wave 
shape. Further, the fluctuations of the flux at any point 
on the pole-piece surface are much less than was the case 
with a smaller air-gap. The following gives the detaila of 
the several curves: 


Curve I —Area=1,820; mean height=71'3; maximum 
height = 958; minimum height = 54:5. | 

Curve If.—Area = 2,218; mean height =73°9; maximum 
height = 94 35; minimum height = 54 5. 

Curve II[.—Area = 2,278; mean height = 76:0; maximum 
height = 94:6; minimum height = 55 0. 

Curve 1V.—Area = 2 630; mean heights 76:5; maximum 
height = 94 5 ; minimum height = 55:0. 
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као. 9. —FTux Distribution on the Surraces and Flanks of the Teeth. 
Arap = $3 mm. Average Flux Density ou Surface of a Tpoth a C. o lines per e. 


Fig. 9 shows the flux distribution on the surfaces and 
flanks of the various teeth for the same gap and flux density 
gs for the carye in Fig. 8, In this case the peaks of flux 


concentration at the teeth tips are more marked. than. they 
were for the smaller air-gap. | 


Curve I —Area = 1.785; ratio, flux density at tip to flux 
density at middle of tooth surface = 1:11; minimum 
heipht for the surface of the tooth = 98 8. T 

Curve 11 —Area = 2,295; ratio, flux density at tip to flux 
density at middle of tooth surface = 1'15; minimum. 
beight for the anrface of the tooth = 97 5. 1 

Curve III —Area = 2, 183; ratio, flux densitv at tip to flux 
density at middie of tooth surface = 1°16; minimum 
height for the surface of the tooth = 97'1. | | 

Curve IV.—Area - 2 636; ratio, flux density at tip to flux 
density at middle of tooth surface - '18; minimum 
height for the surface of the tooth = 95:5. = 


(To be continued.) 
PERSONAL. 


We are informed that Mr. G. F Metzger, M. I. O. E., M. I. E. E., has 
removed to 22 Cooper-stieet. Manchester. "m n 

The annual dinner of the engineering st«ff of the Crovdon Corpora. 
tion tramways was held on the 14th ult Mr H.-R, Harris, the 
tramway engineer, presided. and an enj»yahle evening Was spent. 

Mr. J. O. Ev, AM LE E.. meter superintendent at the St. Pancras 
Borongh Council el. ctricity department has heen presented hy friends 
on the staff with a handsome salad bowl, suitably engraved, on the 
occasion of his marriage | 

We are ples-ed ton t that яя a reanlt of the evamination held at 
the Electrical Standardi-ing Testing and Training In-titutinn on 
Neo. 17 and 18 the following awards have heen mad»: Mr. B T. 
Alton, Bedford Grammar Selina]. an exhibition of 25 gvinens, tenable 
for two years; Mr J. Н Shannon the Reval School. Dungannon, 
Ireland, an exhibition of 20 guineas, tenable for two у: ага, 

Some nr-mhera of the staff of M. sara. Ferranti Limited of Holin- - 
wood, held a smoking concert in the Qneen’s Hotel, Hollinwoed, on 
the 19'h ult. A very pleasant evoning was spent, the company 
numbering ahout 22, 

We are informed by Mesara. Drysdale and Co. that in future all 
business communications should be addressed їо Bon-Accord Works, 
Ferry-road, Y«ker, apt as m | 

Und: г the will of the late Lord Kelvin a legacy of £5 000 has been 
beque it hed to the University of Glaegaw. which is to he applied hy 
the senate of the University for promoting research aud teaching in 
physical arience in connection with natural philosophy. 
| Mr E. P. Barfield A M I E E.. who has filled the position of lamp 
manager to the General Elecctri^ Co for the last. eight ye ira, has resigned 
hia position with that company in order to take up а similar position 
with Messrs. Siemens Bros, Dyaamo Works. І | 

Mr. Arthur Jacob, M I. K. E., informs na that he has undertaken the 
control of the commercial organisation of the British Alumininm Co., 
109 Queen Victoria stre«t. landon, EO.. and has in consequence 
severed his connection with Siemens Bros. Dynamo Works. London, - 

The Phoenix Dynamo Manufacturing Co., of Thornhurv Works, 
Bradford, notify the following additions to their staff: Dr. Pehl, 
who originally was with them as designer in direct and alternating 
current machinery, and who uniil recently was devoting a large 
portion of hia time to the electrical department of the Bradford 
Technical College is now, owing to the pressure of work at the 
Phoenix Co.. а voting the whole of his time to the firm as chief 
designer. Th-y have recently made а change at their London office, 
and Mr. A. P. Whirehead, formerly with the Lancashire Dynamo апа 
Motor Co., is now the Phcenix Dynamo Manufacturing Co.'s manager at 
17 Victoria-atreet, Westminster. Mr. T. W. Ellis has been appointed 
the Phenix Dynamo Manufacturing Co.'s representative and district 
manager for South Wales, with address at Charnwood House, 
St. George-street, Swansea. Mr. B. C. Noble has been appointed 
district manager on the North-East Coast. having charge of that 
district and the East of Scotland up to Edinburgh, with offices at 
42. Pilg'im-street, Neweastle-on- Tyne. Mr. R. V. О, Brook has 
heen appointed Birmingham district manager, with headquarters at 
Birmingham. 


|. "Thermit, Limited. —With reference to the late action of Thermit, 
Limited, against Weldite. Limited, for infringement of the former's 
patent right« for the production of pure metals and for welding metals 
hy the well known Thermit process, in which Mr. Justice Warrington 
in April last gave | in favour of Thermit Limited, we learn 
that on Saturday, Dec. 31. an order was made by Mr. Justice Park-r, 
on the petition of Thermit. Limited for the revocation of Patent 
No. 10 881 of 1905, granted to Claude Vantin for the process the use 
of which by Weldite, Limited, formed the subject of the above 
action. | 
Colonial Contract Gone to America —Sir William Grey- Wilson} 
Govervor of the Bihamas, who recently arrived in New Vork frum 
England on board the Whit- Star liner Oceania,“ has intimated, 
says the Central News that the contract for building and equipping 
a municipal electric lighting plant for Nassau will be given to an 
American firm. The specifications were drawn in London, and the value. 
of the contract is about £16,000. The American newspapers comment 
ae the placing of an important British Colonial contract in the United. 
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ELECTRIC LIGHTING PROVISIONAL ORDERS 
| (SESSION 1908). 


Sues 
\ 


The following applications for provisional orders were 
deposited with the Board of Trade on or before Dec. 21, 
1907, under the provisions of the Electric Lighting Acte, 
1882 to 1890: 


Title of Order and Description of Area. . 

Barrhead Electric Lighting Order.— 
The Burgh of Barrhead. 

Barton-upon-Irwell Electric Lighting 
Order. | | 

Bath Rural District Electric Lighting 
(Amendment) Order. 

Bispham - with - Norbreck Electric 
Lighting Order.—The Urban Dis- 
trict of Bispham-with-Norbreck. 

Bridgend Electric Lighting (Extension) 
Order.—Portions of the Urban Dis- 
trict of Bridgend, the Parishes of 
Newcastle Higher, St. Bride’s Minor, 
Ooity Higher, and Ewenny in the 
Rural District of Penybont, 

Caldy Manor Electric Lighting Order. 
Portion of the Parish of Oaldy in 
the Rural District of Wirral. | 

Oarmarthen Electric Lighting Order. 
The ony Bor-ugh of Oarmarthen. 

Clydebank Electric Lighting (Amend. 


Name of Promoters. 
The Strathelyde Electrici 
Supply Oompany, Limited. 
The Rural District Council. 
The Rural District Council. 


The Urban District Council. 


The Urban. District Council. 


The Caldy Manor Estate, 
Limited. 


маче J. B. Saunders and 
The Olyde Valley Electrical 


ment) Order. Power Company. 
Dundee Electric Lighting (Extension) The Dundee Gas Com- 
rder. — Portion of the City and missioners. 
Royal Burgh of Dundee. 
Fleetwood Electric Lighting Order.— The Urban District Oouncil. 
The Urban District of Fleetwood. 
Fleetwood Electric Lighting Order. — Broadstone Limited. 


The Urban Diatrict of Fleetwood. 
Halesowen Electric Lighting Order.— 
. The Rural District of Halesowen, 
Hendon Electric Lighting (Amend- 


George Balfour, Esq, 
Messrs. Crompton and Oo., 


ment) Order. Limited. 
Heswall Electric Lighting Order.— The Rural District Council of 
The Township of Heawall-with-Oid- Wirral. 


field in the Rural District of Wirral. 

Johnstone Electric Lighting Order.— 
The Burgh of Johnstone, 

Llandaff’ and Dinas Powis Electric 
Lighting Order, 1901 (Amendment) 
Order. 

Llansamlet Electric Lighting Order. 


The Strathclyde , Electrici 
Supply Oompany, Limi 
The Rural District Council. 


The Rural District Council 


The Parish of I/ansamlet in the of Swansea. 
Rural District of Swansea. 
Lowestoft Electric Lighting (Extension) The Corporation. 


Order.—The Urban Districtof Oulton 
Broad. 
Lymington (Extension) Electric Light- 


The Lymington Electric 
ing Order.—The Parishes of Boidre 


Light and Power Com- 


and Sway, and portions of the pany, Limited, 
Parishes of Milford aud Hordle in | 
the Rural District of Lymington. 
Maccle field Electric Lighting Amend - The Corporation. 
ment, er 
Onlton Broad Elictric Lighting Order. The Urban District Council. 


The Urban District of Oulton Broad. 
Portsmouth Electric Lighting Order. 
Rutherglen Electric Supply (Amend- 

ment) Order. 

. Southampton Eleotrio Lighting Order. 


The Corporation. 
The Corporation. 


The Corporation, 


Зоте Bridge Electric Lighting The Urban District Council. 
er. | 

Tewkesbury Electric Lighting Order. The Corporation. 

Woking Electric Supply Company The Woking Electric Supply 


Electric Lighting (Extension) Order. 
The Urban Districts of Staines and 

 Egham; the Parishes of Laleham 
and Littleton in the Rural District 
of Staines ; the Parish of Thorpe in 
the Rural District of Chertsey ; the 
Parish of Cobham: in the Rural 

District of Epsom; the Parishes of 
Wislev, Ockham, Send, and Ripley, 
and Pirbright in the Rural District 
of Guildford. 


 Con;pany, Limited. 


LEGAL INTELLIGENCE. 


WEST HAMPSTEAD ELECTRIC RAILWAY COLLISION. 


At Marylebone, on Заби йау last, William John Hollis, signal- 
man, Was again 1еѓого Mr. Plowden to answer the charge of man- 
slaughter of the three men who were killed in the collision of trains at 
West Hampstead Station on Oct. 26. 

WILLIAM FiTCH, the station foreman at West Hampstead at the 
time of the collision, was recalled, and admitted that there were rules 


that when occasion required a competent man should be put on duty 
on the platform ; but these rales were not complied with on the day 
in question. He added that if the signalman could not see the trains, 

the witness relied upon the man's communicating with him by a 
whistle provided for that purpose. | 

Enwarp Lyons, chief traffic inspector on the Metropolitan Railway 

stated that when the prisoner was seen after the collision and asked 
what bad happened, he replied that he was busy booking up the trains, 
the disc broke down, and it was so foggy that he could not see the 
‘train in the station. He was very agitated. there were tears in his 
eyes, and he appeared to be broken down. The line at that time was 
blocked. All the signals were at danger except. he tnought, the 
down home signal. The fog was thick but one could see a distance 
of 40 yards. The witness had known Hollis for 10 years, and con- 
sidered him a good signalman. 

WILLIAM SHEPHEARD, as‘gnalman for 25 years on the Metropolitan 
Railway, stated that the disc which the prisoner said broke down 
worked all right when the witness tested it. 

ALBERT CARVILL, lineman in charge of the egal a telephone, 
and train-signalling iotraments and treadles in the West Hampstead 
section, denied that he opened the down additional disc instrument 
case after the collision. He did not interfere with any of the disc 
instruments that day. 

EpwARD PHILLIPS, telegraph engineer to the Metropolitan Railway 
Co , who arrived at the station about three hours after the collision, 
‘stated that all the discs in the signal box were then showing *' train 
on line," and as far as he could observe all the instruments were in 
order while Major Pringle were examining them. The down starting 
treadle wasalsu in working order appatently. During the following 
fortnight, however, the treadle failed to release on one occasion, but 
the failure was on the safe side, for the signalman was unable to 
release the danger signal. Fifteen days later Mejor Pringle made а 
further examination of the instrument for about an hour, and it 
Appentes to work perfectly. But once since there had been another 
failure of the instrument to release, which might have occurred 
through the signalman's pulling back his lever before the train had 
gone over the treadle. 

At the close of the case for the prosecution, defendant's solicitor 
submitted that there was no case to go to a jury. 

Mr. PLOWDEN observed that it was a case of great importance and 
raised many pointe which could only be satisfactorily cleared up by a 
judge and jnry. Without, therefore, in any way prejudging the case, 
he d the prisoner for trial, bail being accepted in two sureties 
in each. 

——— Á' n oÁ—— | 


COMPANIES’ MEETINGS AND REPORTS. 


STRATFORD-ON-AVON ELECTRICITY. 


The annual meeting of the shareholders of this Company was held 
last week, Mr. О. M. Bird (chairman of directors) presiding. 

In moving the adoption of the report and accounts, the OHAIRMAN 
said that the revenue account only represented two months’ work. On 
the face of it it looked as if they were doing but little, but since then 
the business had been growing every 1 and the number of con- 
rumers was increasing, and the directors hoped at the end of the next 
12 mouths to be able to show them a very good balance sheet. M hen 
they niet at the last annual meeting they had not made a start with 
the buildings, but at the present moment pip. was thorough! 
complete, the mains had been laid, the engines and plant installed, 
and the building finished. They were now able to supply electricity 
in any form, and they were equal to any demand which might arise. 
Their contract of £7 600 was only exceeded by а small sum —uuder 
£80—bhy way of extras, which showed considerable foresight on the 

wt of their engineer, Mr. Falcke, in arranging the specifications. 
hey had already had to extend the main in some directions, 
which they were glad to do as opportunity arose, provided 
they saw sufficient consumption to justify their outlay on the 
capital account. The building was oonstructed so that it could 
be extended as required. and he ouly hoped it would soon be 
necessary. At the rate they were going on, in a year or two they 
would probably have to go in for enlarging the premises. They had 
now 50 consumers, including the three banks, the theatre was just 
being installed, and the hospital would probably take it up directly. 
There was aleo the church, while all the leading tradesmen were 


rapidly installing the new illuminant. Last year one or two of the 


shareholders took a little exception to the Oompany undertaking the 
business of wiring and fitting. The directors considered the matter 
carefully, and thonght it would bein the best interests of the Com- 
pany to go on with that branch, for two reasons. First of all, they 
were anxious that the pe le in the town should be able to install tle 
electric light with as little expense as possible, and they felt that by 
tendering themselves they would be able to keep the cost down. They 
did not imagine they would make a profit out of the lighting for the 
first 12 months, but by taking up the wiring they were able to make 
a little profit aud to psy seme of the costs of the generating station. 
Perhaps the one weak point they had was the day load Stratford 
was not a manufacturing “entre, but at the same time several people 
usd it hy day, aud the ela! found it convenient in every way. They 
were anxious now to take up co king aud heating by electri ity, and 
had reduced the price consiverally. It was possible in the spring ог 
sowe time they would organise an exhibition in the town with 
the view of educating people to the advantages of electricity. 
A great deal had ! een written and said alk ut the relative merits of 
аз and electricity. However, the electric light had had a great 
nefit conferred on it by the introduction of the new Osram lamp, by 
means of which they were able to greatly increase the light at about a 
quarter of the current that was supplied under the old carbon-filament 
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lamp, and they would be able to оше with. any illuminant likely 
to be put in the market. From a profitable point of view it was not 
зо advantageous, because it meant a considerably reduced current, but 
they had to look at the matter from a proper basis, and he thought 
these lamps, which were made with a metallio filament, would tend to 
induce people to try the light, and he had no doubt but that they 
would be suti-fied with the results. He thought the Company had 
а future before it and another year a good balance-sheet might be 
anticipated. 
Mr. FLowZR seconded the motion, which was carried. 


SUNDERLAND DISTRICT ELECTRIC TRAMWAYS. 


The third annual.general meeting of the Suuderland District 
Electric Tramways was held on Dec. 50, 1907, in London, Mr. C. 8. 
Cockburn, J. P., chairman of the Conipany, presiding. 

The CRAIRMAN regtctted that he lad not a more satisfactory tale to 
unfold and more favourable accounts to present. He did thivk 
however, that tho situation was not much worse that day than with a 
receiver in possession and the interests of tho preference and ordinary 
shareholders entirely wiped out. The directors had decided that it 
was sound policy to let the dead past bury its dead, and instead of 
Hon to change completely the policy and managenient of the 
undertaking, and by putting a united shoulder to the wheel to 
endeavour to put the tramcar on a sounder track than it had been 
running on up to date. Something in that way had heen done 
during the past few months since the new management and policy 
had had time to get fairly to work. The traffic increased every single 
wcek for 16 week» up to . 25. the date of the last return. These 
increases totalled £800. 17s. 8d. For the eight weeks of their new year 
they had an average increase of £57 per werk; beyond that the 
working expenses, which came ont for the year just ended to 75°41 per 
cent., had for the past few weeks been 69 to 70 per cent. Since 
Nov. 1 they had reduced the car mileage 1,000 miles a week, and yet 
were ing 4,000 mofe passengeis per week. Until they spent 
son.e of the new money they were now asking for on the cars and on 
the track. he feared that they could not get the working expenses 
down below their present figure. Fifteen of their cars were French, 
and from the commencement had been a constant source of worry and 
expense. He quoted some figures showing the handicap they were 
under in regard to those cars. The total sum spent on car repairs for 
the year ended Oct. 31 last came to £2,929. 168. 1d., of which some 
£1.200 wae absolntely abnormal due to the faulty workmanship and 
type of the cars meutioned. In addition to heavy repairs bill thero 
were four other items that had militated against the success of the 
Company. First, the had name the Company acquired when it first 
opened. In order to hasten the opening, as the power station was not 
ready a gas plant was installed. This plant at that tine had never 
been tried on a tramway of that description ; in any case, it failed 
utterly and disastrously for the Company. Then they had had two 
serious accidents—both at the same spot and both necessitating Board 
of Trade inquiries. They now kept a pilot driver permanently 
stationed at this dangerous curve, who takes charge of each car until 
it has traversed the section. They had also had to pay out con- 
siderable snnis for damages and for premiums on insurance. Another 
point of leakage had been the miners’ tickets issued in books to miners 
ging to and from their work at the pits. The sum asked for these tickets 
was much too low, and they were actually losing money on the conti act. 
A пем scale of rates came into force in November last, The fourth 
item affecting the receipta was the bad weather. А point which the 
chairman mentioned as а happy augury for the future was the fact 
that very considerable building operations were in progress in the 
districts their lines tapped. Working expenses were too high as it 
was, and they had the men, the staff, and the equipment on the spot 
to deal with almost three times their present weekly takings ; con- 
sequently, for every additional £100 they tork they needed only to 
spend sone 20 to 22 per cent, instead of 76 per cent., which their 
present traffics had to hear. An adverse factor, however, was the 

uestion of track subsidences owing to colliery workings. Mr. Bird 

en presented statistics relating to the working of the trams. For 
the year fron: Nov. 1, 1906, to Oct. 51, 1907, receipts per car mile 
саше ont at 7:668d. Power costs per unit, 790d. As a check 
against the items he was abont to give, he gave the similar items 
averaged over 22 other English tramway companies. The Sunderland 
Co.'s operating costs per car mile came ont at 2:154d., other companies 
at 2424. Their repairs per car mile, 1:169d.; other companies, 98d. 
Their general charges gave 1:054d., other companies ‘96d. Their total 
operating costs worked out at 4:5734., other companies 4:361. Their 
total power showed 1°370d., other companies 1:874. Their total works 
costs showed 6 174d., other companies 6:25d. Their net revenue came 
out at 1°434d ; units per car mile, 1685; car mileage, 758 532; 
passengers carried. 3,741.096 ; average miles per car per day, 118 8.0; 
p%æsengers per mile, 4 925 ; receipts per passenger, 1 542d ; costs рег 
nger, l'2bld. Though the report montioned a loss on the year's 

wol king, he pointed out that beſoro debenture interest was paid the profit 
for the year came out at £4.600. He was surry to say that arbitration 
with the Durham Collieries Electric Power Co. had not yet been settled. 
Turning to the balance-sheet, under the head of expenditure on con. 
struction work. there were additious to date to the amount of £745. 
Of that amount £160 went to the local authority for road wideniugs, 
£377 was a Poet Office claim for moving telegraph poles. Of the 
£1 835 less amounts previously sharged: now allowed by contractors, 
eto, £885 consisted of engineera fees which they waived an'i retu’ ned 
to the Company, while the company which put in the gas plant 
returned £1 028. Turning to the revenue arcount of the £3,847 
under the head of repairs and renewals, £2,929 had been spent on car 
repaira. Management expenses, including salaries, rents, rates, etc., 
amounted to $2,944, the rates included in that amount coming to 
£1,490, Office rent and salaries, £266, were now reduced to £150, 


With regard to the adjustment of accounts with the Durham Collieries 
Electric Power Co. and others. £1.360, those were amounts that were 
in the hooks as debts to the Company, but upon investigation they 
were proved to be worth nothing They were more or less imaginary 
claims. and when they came to close quarters they were advised that 
they had not a leg to stand on, and, therefore. it became a question of 
compromise. The revenue account for the year had borne that charge 
ot 61.360 which, of course, would not recur. Не moved the adoption 
of the report and acoeunta. 

Mr. SIDNEY seconded the motion, which was carried unanimously. 

The Hon. Heginald Parker was elected a director of the Company. 


EXTRAORDINARY GENERAL MEETING, 


An extraordinary general meeting of the Company was afterwards 
held. at which, on the niotion of Mr. Orisp seconded by the Hon. R. 
Parker, the following resolutions, separately submitted, were unani- 
meusly agreed to: (1) That the directors be and they are hereby 
authorised, in addition to the sums already borrowed for the purposes 
of the Company. to horrow to яп amount not exceeding in the aggre- 
gate £20 000 in addition to the bonus hereinafter mebtioned) by the 
creation and issue of а new series of 200 dehentures or prior lien bonds 
of £100 each, or an eqnivalent amount of dehentures or bonds of such 
less amount each as the directors may think fit. repayable, together with 
a bonus of £5 per cent. (a) on Jan. 1, 1918. or (b? on such earlier da 
ав the principal moneya may become payable in accordance wit 
the conditions to be endors d thereon ог (c) at the option of 
the Company on or at any time after Jan. 1, 1909, on six 
months’ notice. snch debentures or bonds to carry interest at 
the rate of 5 per cent per annum, and to be in such form and 
to be scured in such manner and to be issued to such persons 
and with such provisions as to the creation of а sinking 
fund or otherwise, and on впоһ terms as the directors may think 
expedient.” (2) That the provisional agreement dated Dec. 16, 
1907, and made hetween Charles Stuart Cockburn, purporting to соп. 
tract on behalf of all the holders of first debentures of the Company 
of the one part and the Company of the other part, aud the pro- 
visional agreement dated Deo. 16. 1907. and made between Henry 
Roughton Hovg and Charles Birch Crisp. of the one part and the 
Company of the other part be and the same are herehy ratified and 
confirmed, and that the directors be and they are herehy authorised to 
carry the same into effect as soon as they shall become absolute.” 


MEETING OF DEBENTURE HOLDERS. 


A meeting of the holders of the firat debentures of the Company 
was then held for the purpose of submitting a provisiongl agreement, 


dated Dec 16, 1907, providing for a n-odification of the rights of the 


holders of these debentures and of the provisions of tho trust deed 
dated Dec. 8. 1905 The resolution was carried, as it was also at a 
meeting of the beneficiaries entitled to the benefit of the second charge 
upon the Company’ undertaking. 


BURMA ELECTRIC TRAMWAYS AND LIGHTING. 


The report of the Burma Electric Tramways and Lighting Co. for 
the year ended July 351 last states that the receipts have barely covered 
the expenditure, in spite of the fact that the outgoings for current 
expenses have not appreciably increased. During the year the plague 
continued with unabated activity, and, it is stated, though not 
officially, that about one-third of the pepulstion left the city by 
reason of the epidemic, and the usual iuflow of visitors from neigh- 
beuring districts ¢e1sed almost entirely. so that the directors consider 
tho decrease in tlie receipts of ahout £1 000 is less than might reason- 
ably have been expected, and that it iudicates the usefulness of the 
undertaking, which may be expected to develop with.a return to 
normal conditions. This is apparently proving to be the case, for 
siuce the date covered by the accounts — i.c., since August last —when 
the plague was reported to have ceased. an improvenient in the receipts 
has been manifested, small at first, but assuming later n:ore con- 
siderable proportions. The directors report that in spite of their 
endravouis they have been unable as yet to evolve any satisfactory 
solution to the fuel difficulty. No coal has yet made its appearance 
in Mandalay, and the Company has still to rely upon wood tor their 
heating power, and for this reason it has been impossible to 
effect any reduction in the char for power, which continue 
abnormally high. In other directions some economies have been 
made, but it is impossible to make at reductions as long as 
efficiency in the service is to be maintained. Tho attention of the 
Board has been constantly directed to every means possible to popularise 
the undertaking by modifying the fares 1n such mariner as to tueet the 
requirements of the pub'io, and by utilising the plant aud machinery 
in carrying out such additional work as is possible in the supply of 
light and power. The new scheme of fares came into force in November 
last, and appears to have been attended with a measure of success, but 
it is ditticult to form a precise opinion on the suhj-ct, as the improve- 
ment iu general conditions, which undoubtedly exi-te, may be respon- 
sible fr some of the increase. The Company commenoed operations 
in 1905. For the first year the tratfics, though not such as the 
information supplied to the directors led them to anticipate, showed 
а teudeucy to improve, but the improvement was checked by the 
outbreak of plague in February, 1906, which then appeared in Burma 
for the firet tie, and which continued in in-reasing volume until 
August last. Notwithstanding this unlocked for check а very 
large numer of riders, about 50,000 per week, continued 10 use the 
tramways, ro that it was evident that the want of expansion was not 
due to any hostility to the tramways. but to circumstances entire] 
apart. lu the meantime the people were becoming familiarised wi 
the use of the cars, and the moment the unfavourable circumstances 
disappeared an important addition to the riders took place, and is still 
continuing. The outlook seems generally to be more favourable, 
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NEW COMPANIES REGISTERED. 


Electric Looo Motor Propulsion Со. Limited.— Registered 
Dee 19. Canital, £1000 in £1 sh res. Objects: to carry on the 
bneinesa of electrical engineers, accumulator manufactur та. makera of 
electrica! nlant and machinery. mannfactnrera of and agente for the 
sale. pnrehane, and hire af matara motoreara, ete. No initial public 
jrone. Secretarv and registered office: J. Bruce, 25, Brewer-street, 
Regont-afreet, W. - Е 

Mitcham Electric Fan Co. Limited — Registered Dec. 20. 
Capital, £10.01 in £1 shares. Objerra: to aeqnire and turn to 
arconnt. inventiona relating ta the production, storage, application. 
distribntion and nge of electricity: to adopt an agreement with. the 
Denamie Syndicate limited. and ta carry on the hnsiness of mann- 
facturera of and dealers in electric fana. electric tanla inductian coila, 
ete. No initial public issue. Registered office: 6, Broad-street- 
place, Е С. : 

Elestrical and Mechanical Exhibition, Limited. — Registered 
Dec. 15, Capital £5 250 in 5000 5 per cent. preference shares of 
£1 earh and 5000 ordinarv shares of le, each. OV qceta: to expone 
for ra'e and exhibit. in Londen or. elsewhere, electrical and mechanical 
anparatne, inventions, machinery, appliances, and mannfaotnures of 
other enmnanies. persons. and firma including storage accumulators 
gramophones and records, telephones. motorearg eta Na initial 
public icone, Registered office: Carlton House, 11-13, Regent- 
street, S W. 2E TN APERP 

British Westinehouse Engineers’ Club. Limited.—Registered 
Dec. 13 Capital. £500 in £1 shares Objocta: ta adapt an agrea- 
ment with N. Carlton and J. N. Peck for tha acquisition of certain 
premises at Trafford Park, Manchester, leaned ta the said parties, and 
to provida а elnbhange and other conveniences for nae of the members 
of the British Westinghouse Encineers' Chih. No initial pnhlio isane. 
Registered office: Rritish Westinehonse Electric and Manufacturing 
Oo.’s Works, Trafford Park. Manchester. 


Liens Registered. 


Leicestershire and Warwickshire Electric Power Syndicate. 
Limited. — Iana оп Dee 17 of £100 6 ner cent. dehentnres part of 
series created July 9, 1907. to reenre SS. CMO charged on the com- 
pany's undertaking and property. present and future, including 
uncalled capital 
same series, £750. 

Minehead Electric Supply Co. Limited. —Trust deed registered 
Deo 9 for £5 000 debenture stock. Trustees: E. Clarke and R. Davis 
(freehold and leasehold land and hereditaments, together with the 
pai generating station, and all the other assets and uncalled 
apital). , | ; 


BUSINESS NOTES. 
LIGHTING AND GENERAL. 


Brighton.—The Brighton and Hove Gas Co. 
increase the price of gas by 24. рег 1,000, 


Maidenhead — An inquest. has heen held проп the body of Mr. E. K. 


Smart, who died as the result of a gas explosion. 
San Francisco —The City Electria Co. has closed а contract for а 
10,000-h p turbo-generator. the installation to cost 300,0004ol. 
Knighton —An inqnest. has been held upon the body of the master 
of the nnion workhouse. who died as the result of a gas explosion, 


Lanchester.—The Guardians have appointed a committee to bring 


up a scheme for lighting the infirmary with either electricity or gas. 

Canada.—The Government are proposing to erect five additional 
wireless stations, thus completing the wireless line to Prince Rupert. 

Wombwell.—An explosion, followed by. a fire, occurred at the 
gasworks, whereby four men were seriously injured, one of whom has 
since died. | 

Aylesbury.—The Aylesbury Electric Lighting Order, 1906, has been 
revoked. Another attempt to supply the county town with electricity 
has thus failed. | a | 


. Bangor.—The Local Government Board have held an inquiry into 
the application of the Corporation for sanction to the borrowing of 
£1.000 for extensions to the electricity department. 

Barrow-in- *urness. — The Loca! Government Board will hold an 
inquiry on Jan. 10 into the application of the Town Council for 
da to borrow £5,000 for the purposes of the electricity under- 
taking. 

Calcutta Electric Supply Corporation.—The number of units 
delivered to consumers during the five weeks ended Nov. 29, 1907. 
were 423.176 compared with 337,823 units in the corresponding five 
weeks of 1906. 

Bispham —At the laat Conneil meeting the clerk read a com- 
muni-ation from the Council's parliumentarv agent. pointing ont that 
all the praliminary stages with regard to the Council's application for 
an electric lighting ord-r wera completed. 

Partnership —The London Gazelte announces that the partnership 
between F. J Rohinaon and W. J. Silvester Jones. carrying on 
business as electrical and general engineers at 21. Collingwood-street, 
Newcastle-on-Tyne, has heen dissolved by mutual consent. 

. Manitoba.—The Manitoba Government has purchased the Bell 
telephone system in Manitoba, paying 3 300. 000dol., the monoy being 
raiged by an issue at par of 4 per cent. bonds redeemable in 


years, 
The Government take possession of the lines on Jan. 16. 


No trustees. Total amount previously issued of 


have decided to. 


Ingersoll (Ontario) —The Municipal Council are considering $ 
pronoaa] to purchase the plant of the Ingersoll Electric Co. for 
50.000dol.. to he used ав а distributing plant. 

Annfield Plain.—At a recent anction sale. 500 £10 7 per cent. 
ordinary shares in the Annfield Plain and District Gas Co were put 
up for disposal, hnt во poor was the reaponse that only 261 wore dis- 
posed of «t par. and no offer whatever could he obtained above. ! 

Treforest Electrical Consumers’ Co —Thi« company, having 
decided to extend its plant. has placed an order with the British 
Weatinghonae Electric and Manufacturing Co for one 3 COO kw tnrho- 
generator 1.500 г p.m. and complete high. vacnum anrface-condensing 
plant fitted with the We-tinghouse. Lebla no dry air pump. 

Newport.—At a meeting of the Electricity Committee it was 
reported that tha Local Government Roard had sanctioned я loan of 
£28,000 for carrving ant extensions and sundry works at tho power 
station. Disenssion took place on the question of tramway transfer 
tickets bnt it was resolved not to make any alterations at Newport. 


Battersea —The nnmber of lamps connected for the fortnight 
ended the 31st nlt. were 1.131. making a total number to date of 
73 204. The motors connected during the fotnight were equivalent 
to 180 8-е p. lamps. bringing the total nnder thia heading t^ 41 378. 
For heating purposes thera waa connected the equivalent of 100 8B. c. p. 
lamps, making a total of 4 852. | 

Easthampstead. — The district manager at Reading of the National 
Telephone Со has informed the Conneil that the eompanv have 
decided that if Crowthorne waa to he developed it should he from the 
Reading direction. Recently thev had heen canvassing for ordera ou 
that understanding. and thev had now succeeded in getting a sufficient 
number to warrant, hia putting forward formal estimates for the con- 
sideration of the Board. 

Wimbledon. —In November last from the profits of the municipal 
electric lighting nndertaking the Conneil voted £1.500 in relief of the 
rater. which ia equal to 1d. in the £. Following upon this, the Eleo- 
tric Lighting Committee have decided to recommend the Council at its 
meeting to order that £639. 8s. 10d., being a portion of the profits of 
the electrie lighting undertaking. be transferred from the electric 
lighting ^o^onnt to the general district fund account in aid of the 
general district rate. 

Acton. —The special committee of the District Council appointed to 
make arrangements for tha holding of an electrical exhibition at the 
pnhlia hatha have received a report from Mr J. Martin Blair electrical 
engineer. wherein he estimated that the receipts from an exhihition 
would be £152, £82 of which had heen guaranteed hy the hire of 
stalls and advertisements. The committee expressed satisfaction with 
the amount of support promised, and decided that au exhibition 
should be held from Jan. 18 to 25. 


Spalding.—The district auditor (Mr. J. A. Cole) has surcharged 
members of the Urban Council with £66, being the amount inenrred in 
opposing an electric lighting scheme. The expenditure in question 
was incurred in opposing electric lighting powers which were being 
applied for bv an outside company. The ground of the surcharge is 
that the Local Government Board wera not notified of the action the 
Council were taking in the matter. The “ouncil are appealing to the 
Local Government Board against the decision. 

Hanwell. — The Board of Trade has given notice to the Urhan 
District Council] that unless it takes advantage of the order giving jt 
power to supplyelectria light in the district during the next 12 months 
the same will he revoked. On two previons огсавіопв the Board has 
sanctioned an extension of the order, which cost the ratepavers £550 
t» obtain. and the present ia to he regarded as the final notice. The 
Council has used everv effort to get a comnany to take over the order, 
but satisfactory terms have not yot heen arranged. 


Halifax.—The Telephone Wavleaves Committee are recommending 
the Town Council to accept revised terms with the Nationa! Telephone 
Co., as agreed between Alderman R. D. Ward and Mr. G. Franklin, 
president of the company. "The new arrangement is ав follows: (1) 
5з. per annum to be paid by the company to the Corporation for each 
subscriber through the local exchange up to and including 1,000 sub- 
acribers ;· (2) 2s. 6d. per annum for each subscriber beyond 1.000; (3) 
2s. 6d. per annum to be paid hy the company to the Corporation for 
each pole and bracket ; (4) a rebate of 20 per cent. per annum to be 
allowed by the company off the tariff rates for telephones supplied to 
the Corporation, 

Withernsea.—At the last meeting of the Urban Council a letter 
was read from the Postmaster-General in regard to the suggested 
telephone service, in which it was pointed out that the liahility of 
Withernsea in regard to cost might be allotted. with Patrington, at 
£25. 10s., and Patrington’s share of responsibility at £8. 10s. It 
was also auggested that these places might share with Keyingham. 
The liabilities. which are somewhat on the same lines as the institu- 
tion of а telegraph office would he, it was snggested as follows: 
Withernsea, £24; Patrington, £8; and Koyingham, £6. It was 
decided to send an extract of the letter to the Parish Councils of the 
last two townships. | 

Aston.—The report of the Klectricity Committee, which will be 
considered by the Town Council. contains recommendations with 
reg wd to the return of consnmers’ deposits They recommend that in 
cases where a consunier secures his cash di-count fonr quarters in 
впссевяіоп, or where a consumer has paid his account without securing 
discount for two yeara without apecial pressure having to be brought 
to bear upon him, his deposit shall he credited ag inst his next 
quarter's accounts. Wh-re a consumer has frequently been served 
with a cut-off notice before paving hia account the committee advi 
that his deposit shall be retained indefinitely. i 

Rome.—A gas explosion occurred on the 3lst ult. in the Stock 
Exchange, а dozen or more persons being injured, and considerable 
damage done to the Stock Exchange, which is one of the finest of the 
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ancient remains in Rome, and was formerly the Temple of Neptune. 
The central portico, which was built by Agrippa, is composed of 
magnificent white marhle, with Corinthian columns 43ft. high. The 
building has already suffered severely from fire. Another gas explosion 
ocenrred on the same date. А gasometer exploded near the Piazzi 
Colunna. Several workmen were injured, and had to be taken to the 
hospital. The explosion caused a loud report, which brought crowds 
of people at once to the Piazza Colunna. 


Orkney.—Through some unexplained cause a complete breakdown 
of the tclegraphic system between Orkney, on one hand, and Shetland, 
on the other, with the mainland has taken place. and telegrams аге 
being sent on by steamer. It is impossible to say what has occasioned 
the breakdown. which is remarkable in respect that the two groups o! 
islands are supplied independently and that the cables lying in the 
Pentland Firth are 20 miles apart. The system to the northern islands 
is on land fron; Aberdeen to Burghead, where the Moray Firth is 
crossed by cable to Helnisdale. There is then a land line to Sinclair 
Bay for the Shetland Islands, the cable lying 20 miles to the east of 
the Orkney cable, which leaves the mainland at Dunnet Bay. The 
weather in the Pentland Firth has been very stormy, but the break- 
down of the cables is not thereby explained. 


Stock Exchange.—The Stock Exchange Committee has appointed 
special settling days as under: Jan. 6— Boston Consolidated Copper 
and Gold Mining Co.'s scrip certificates 50 per cent. paid) for 
£252.000 7 per cent. first debentures (in the denominations of £15 
and £150); Jan. 9—Mexico Tramways Co.’s 6.000,000dol. common 
stock in shares of 100dol. each; Jan. 14—SociétA Francaise de 
Pétrole's 3,507 shares of £1 each, fully paid, Nos. 121.494 to 121,500 
and 166 501 to 170 000. and 121,493 vendors’ shares of £1 each, fully 

id, Nos. 1 to 121.495. The committee have ordered the Mexico 

ramways Co 's 6,000,000dol. common stock in shares of 100dol. each 
to he до. ted in the official list. Applications have heen nade to the 
Stock Exchange Committee to appoint a sp. cial settling day in the 
Java Rubber Plantations’ 19,500 shares of £l each. 15s. paid. 
Коз. 6,001 to 25 500; and to allow the United Electric Tramways of 
Monte Video £600,000 first debenture stock to be quoted in the 
official list. 


Bridgend and Penybont.—At a meeting of the Penybont Rural 
District Council it was reported that a deputation of the Bridgend 
Urhan District Council attended a committee of that Council with a 
view of coming to an arrangement respecting the Bridgend electric 
lighting (extension) order. It was pointed out that the Urban District 
Council would he prepared to insert new clauses in the order safe- 
guarding the rights of the Rural District Cowncil by undertaking to 
supply electricity to any part of the Rural District Council's area at 
the same charges as at Bridgend, and notwithstanding anything con- 
tained in the order the Rural District Council would be at liberty to 
apply for a provisional order to supply any part of the rural area 
cove by the order of the Bridgend Council. After a lengthy 
discussion it was resolved not to assent to the order of the Bridgend 
Council pending the receipt of a copy of the suggested additional 
clauses, and that the Bridgend Council he informed that power should 
be given to the Penybont Council to obtain electricity from any source 
other than Bridgend Urban District Council, though the area might be 
included in the order of the latter. 


Cobham. — А special meeting of the Parish Council has been held to 
consider the application which is being made by the Woking Electric 
Electric Light Supply Co. for a provisional order to provide current in 
Cobham. Mr. W. F. Finn presided, and the Council, after hearing 
the statement of Mr. J. E. MacLean, the engineer to the company, 
decided unanimously not to oppose the application. Mr. A. A. 
Bennett, who was unable to be present, wrote in favour of the applica- 
tion. At the Epsom Rural District Council meeting a letter was 
read from the company asking the Council to pass a resolution 
giving consent to the grant of a provisional order authorising the com- 
pany to supply electricity for public and private purposes in the parish 
of Cobham. The clerk reported that the notice of the intended applica- 
tion and plans in connection therewith had heen deposited at his 
office. The surveyor reported that the roads affected were the Ports- 
mouth-road, from the Antelope public-house to the brewery ; High- 
street, Church Cobham. from Oaktield House to the Bear Hill; and 
Church street, from High street to opposite the church. The con- 
sideration of the matter was adjourned until the next meeting. The 
clerk was instructed to inform the Cobham Parish Council of the 
application. 

Croydon.—The annual general meeting in connection with the 
employés' sick and benefit society in connection with the Corpora. 
tion tramways was held at midnight on Dec. 21 at Thornton Heath 
depót, a special car being run to convey the employ s from Purley 
depot. Mr. T. Goodyer. A. I. E. E., tramways manager (president). 
was iu the chair, and was supported by Dr. F. G. Grapel, medical 
officer to the society. A large number of the members attended. The 
contributions to the society are based on а weekly paymeut of 1s. 1d., 
which entitles menibers to sick-pay allowance at the rate of 20s per 
week for a period of 13 weeks, and also to free medical atteudance 
In reviewing the work of the society during the year, the рг. side nt 
stated that the audited accounts showed the total contritutions to 
have amounted to £472. 10s. 24d. The expeuses were: sick-pay 
allowance, £85 6s 81 ; medical officers fees. £31 14s.; refunded to 
members withdrawing, £7. 2s.; death grant, £8; and iucid ntal 
expenses, £9 23 3d. ; allowing of a share out of £2. 1s. 10d to 154 
full members, and of 19s. 4d. to nine part members, Satisfaction 
being expressed at the result of the year's working, the whole of 
the officers, and the committee, were unanimously re-elected. The 
customary vote of thanks was awarded to the president. 


Reyrolies Annual Dinner. — On Saturday evening, the 21st 
ult, the employés of Messrs. A. Reyrolle and Co., Hebburn, held 
their fifth annual dinner. Мг. Reyrolle occupied the chair, with Mr. 
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Coates as vice. Tho toast to the firm was nroposed in snitahle terms 
by Mr. Pyle. and responded to by Mr. Reyrolle and Mr. Norbert 
Merz. Tha former remarked that, although many other electrioal 
firms had experienced a slackening of orders he was glad to siy that 
they had had an extremely busy year. He acknowledged the support 
which he had received from tho various members of the staff and the 
men. It was his ambition to mak» a name for tha firm for good 
workmanship, the result of which would reflect not only upon the 
firm. but upon all who were associated with it Mr Merz disanssed 
the financial position, and said that they should not let the succes: of 
the year Jead them into extravaganoes. hut rather that thev should 
take the advantage of it and put by fora rainy day. Mr. Olothier 
proposed the toast to the organisers of the dinner, which he was sure 
would strengthen the good feeling amongst the staff and other 
employés, The musical part of the evening was well appreciated. the 
names of the artists being as follows: Messrs. Adamson, Nicod 
(senior and junior). Lowery, Harris, Knapp, Barrow, Shepherd, 
Aynsley, Pyle, Wyllie, and Martin. 

New Tredegar.—On Monday night a powerful electric pump was 
installed by the Powell Duffryn Co. at their New Tredegar Collie ies, 
which it is expected will cope with any inflax of water that may necur, 
Following on the flooding of the workings of the East and West Elliot 
pits some years ago, they laid down first two pumps of the Simpson 
type, and then a Reidlers pump. They havo now installed an electric 
pump by Worthington, and a sixth stage pump. which will accomplish 
а far greater amount of work. and that in less than half the time. 
The pumping engine. which was tested on Monday night is of 
915 h.p., with a capacity of forcing the water to a head of 1 645ft.. 
and makes 1.450 strokes per minute, whil-t the pump will raise 1,350 
gallons per minute, or 81,000 gallons per hour, which is 21 000 gallons 
more during the same time than the capacity of the R-idler pump. 
What the latter can dc if kept working day aud night the former will 
perform during tlie night only. The trial proved most впосечвѓиї, for 
on starting at 11.35 p. m. the whole о water was got rid of at 
2.10a m. which іч an unprecedented feay fof the district. The clectric 
motor is hy the British Westinghouse Оо. А special company of persons 
witnesse | the test, and among the local officials present were Messrs. 
J, W. Price, head engineer of Elliott and New Tredegar Collieries ; 
David Williams, mechanic Elliot Pits; W. Lloyd electrician, eto. 

York — Їп their report to be presented at the next meeting of the 
City Counc the Electricity Committee state: ‘* Your committee 
have for some time past felt the necessity for a showroom and central 
depft in the city tor the display of the electric light, fittings, and 
appliances in connection therewith, and also fur the convenience of 
customers and others who may require repairs and alterations, or 
desire information, instead of, as at present, having to proceed to 
Fose Islands at considerable iuconvenience and loss of time to them- 
selves, as well as to the electricity department itself. Your committee 
accordingly propose to open a showroom and central depót iu some 
convenient situation near the centre of the city. The Lighting Com- 
mittee of the Streets and Buildings Committee have requested your 
committee to submit to them a scheme and estimate for improving 
the electric lighting of Blossom-street, with an extension to Dalton- 
terrace, aud the city electrical engineer has been instructed to submit 
such a scheme and estimate to your committee for their consi leration. ” 
The return for the month of November shows the following fivures : 
units generated, 174,650; approximate units sold, 142,754 ; horse- 
power of motors connected during month, 44; total horse-power of 
n.otors «ounected to date, 9284; 8 с.р. lamps connected during 
month, 478 ; total 8-o. p. lamps connected to date, 58 942 ; equivalent 
8-с p. connected, 82,148 At an exhibition on the premises of the 
York United Gas Co. the chairman gave some details as to the growth 
of the gas industry throughout the kingdom, and those present were 
handed а pamphlet containing a diagram from which it could be 
gathered that, iu order to increase the number of gas consumers from 
2.00.0), 00 in 188» to 5.500.000 in 1906, it had heen necessary to 
increase the capital’ from £58,0u0,000 to £132,000,00u during the 
sume period. i 


TRACTION. 


Chicago.— Receivers have been appointed for the Ohicago and 
Milwaukee Electric Railroad and allied corporations, represonting а 
capital ef nearly 30 million dollars. ; 

Ossett.—The Council havo decided to make application to thc 
Local Government Board for sanction to a loan of £23,000 in connec- 
tion with the Dewsbury and Ossett tramways. 


Kingswood.—The Urban District Council have passed a resolution 
of opposition to any extension of time for the construction of tram- 
ways, which has been applied for by the tran ways company. 

Bolton.—It was announced on Monday that the local Tramways 
Committee had accepted the offer of Messrs. Sidney Straker and 
Squire and the Commercial Cars Limited. for a six months’ trial of 
motor "buses in certain parts of the horeugh. | 

Madras Electric Tramways (1904). —The traffic receipts for thé 
fortu ght ended D c. 51 totuled Rs 20.285, an increase of 14 per 
cent. over those dwing the corresponding period of 1906. The gross 
rec ipts from Jau 1 were Rs 416.750, an increase of 19 6 per cent. 

Torquay.— Tho паш vav company, who are seeking the permission 
of the Corporation to Jay lines along Torbay-road as far as the 
railway station, have been asked if they will agree to put down a 
single track only, aud that along oue side ot the ruad instead of in the 
centre, 

Buenos Ayres and Belgrano Electric Tramway Co.—TLe 
receipts for the week ending Deo. 23, 1907, converted into gold were 
£35,789; week ending Dec. 23, 19.6, £3,832— decrease, £43. 
Aggregate from Jan. 1, 1907, £197,536 ; 1906, £187,175—increase, 

5801. 
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Norwich. — The management of the Norwich tramways have 
announced their intention of adopting a new system of return-transfer 
tickete, to come into force not later than the second week in January. 
Penny return - trans fer tickets will be used both as return and as transfer 
tickets, and will be available any time during the day of issue. 


Wyke.—Late on Ohristmas Eve a serious accident occurred on the 
Bradford Corporation tramway system in the neighbourhood of Storr 
Hil, Wyke. Whilst а car was on the outward journey the trolley 
por broke when the саг was passing St. Ма К'в Church, and the 
| гаа end fell among the passengers, three of whom мего 
injured. 

Glasgow.—The Tramways Committee have decided, after hearing 
the report of the general manager relative to the losses on new routes, 
to recommend that the Corporation should delay 1n the meantime the 
construction of the line from Great Western-road along Kirklee-road 
to Gairbraid-atreet, and from the latter thoroughfare along Bilsland- 
drive to Springburn. 

Edinburgh.—A mishap to a cable tramway car in South &. 
Andrew-street on Saturday evening resulted in minor injuries to two 
of the passengers, and caused a little interruption of the tramway 
traffic on that part of the system. The car, when proceeding south- 
wards along South St. Andrew-street, overshot the stopping place, and 
came into violent contact with the underground pawl. 


Jarrow and! South Shields.—The announcement that the Jarrow 
Tramway Oo. have arranged running powers over the lines of the 
South Shields Corporation has given satisfaction to Jarrow people. 
The lines join at Tyne Dock, and it has hitherto been a great incon- 
venience to the public to have to change cars when making the 
journey between the two towns. The extended facilities will doubt- 

ess be of business benefit to Shields. 

Lucknow (India)—At a special meeting of the Municipality it 
was agreed to recommend to Government the extension of nine months 
to the British Eastern Electric Co. for the construction of the proposed 
electric tramway in Lucknow, but the Board agreed that this should 
be positively the last extension of time, and no further grace would be 
allowed the promoters, and the Board will in the meantime consider 
alternative lighting schemes to be prepared in the event of the com- 
pany's failure. 

Middlesex.—In connection with the London United Tramways 
Bill (1908) there is а propos to link up the exi-ting tramway in the 
Great Western main , Brentford. with the tramway in Kew-road 
by carrying a double line over Kew Bridge. The Light Railways and 

mways Committee of the County Counril are considering the 
matter, and will report when a print of the Bill has been obtained, 
and in the meantime they recommend that the county solicitor be 
instructed to oppose the Bill. This has been agreed to by the Council. 


Bradford.—At an inquest in Bradford on the 31st ult. it was 
stated that several men, travelling on the top of a tramcar from 
Bradford to Wyke, stood up because the seats were wet. When they 
were nearing their destination the trolley pole left the wire, sprang 
upwards, and was then knocked down with great force by coming in 
contact with the next support. Several of the passengers received 
severe blows, but а moulder's apprentice named Atkinson was struck 
so violently that the base of his skull was fractured, and without 
regaining consciousness he died on Monday at the Bradford Royal 
Infirmary. 

Milngavie.—At a special meeting of the Milngavie Town 
Council the result of the plebiscite of the ratepayers. taken in connec- 
tion with the proposed introduction of the Glasgow Corporation tram- 
ways, was formally announced. Reply р «t-ards were issued to no 
fewer than 1,079 ratepayers. Of these 491 declared themselves: in 
favour of the cars, 240 against, three declined to vote, and one card 
was spoiled, the majority in favour being, therefore, 251. It was 
resolved that the result of the plebiscite should be communicated to 
Glasgow Corporation, and that negotiations should be opened on the 
question with the County Council of Dumbarton. 


Clitheroe.—At the meeting of the Rural District Council mention 
was msde of the proposed revival and extension of time for the 
Blackburn, Whalley, and Padiham light railway scheme. It was 
decided to offer strong opposition to the extension, it being stated that 
the Whalley and Cock Bridges were not wide enough for a light 
railway, and the fact that the matter had been hanging over во long 
had really prevented the County Oouncil carrying out necessary 
improvements at Whitebirk Bridge. This was a bridge over which 
the light railway would pass, and if the scheme was to go forward the 
railway promoters would be expected. to bear a share. 


Ayr.—The provost, magistrates, and councillors of the burgh of Ayr 
ask for powers to extend the Corporation electric tramways. They 
desire to construct a tramway 6 furlongs 7°41 chains in length 
(6 furlongs 4-41 chains of double line and 3 chains of single line), 
beginning at the existing tramways in Main street, Newton-on- Ayr, at 
the north end of the new bridge. and passing iu an easterly direetion 
along River-street, George-strect, and Whitletts-road to tho point 
where Whitletts-road is crossed by the municipal boundary of the 
burgh; and a tramway 4°25 chains in length (double line), commencing 
ata junction with the existing tramways at а point in Main-street, 
Newton-on-Ayr, opposite tha Carnegie Library aud passing in a south- 
easterly direction along River-street to a point іп Jine with the west 
side of Garden-street. In connection with the extensions provision is 
made for the widening of Whitletts-road. and for certain subsidiary 
works. It is asked that the Corporation, in addition to any mone 
which they may have borrowed independently of the order. or which 
they are or may be authorised to borrow under the provisions of any 

ublic general Act. may be empowered to borrow from time to time at 
interest on the security of the tramway revenue and of the police rate 
such sums of money, not exceeding in the whole the sum of £25,000, 
as shall be necessary for the purposes of the order, including so much 


of the expense of the street works as shall not be charged against the 
general improvement rate. Money borrowed for the purposes of the 
street works is to be paid off within 50 years, and money borrowed for 
the purposes of the tramways within 40 years. 

Hastings.—Some 28 members of the Oxford Corporation visited 
Hastings on Tuesday in last week, including the mayor (Alderman 
Ansell) the town clerk (Mr. R. Bacon), the city solicitor (Mr. Н. F. 
Galpin), and the city engineer (Mr. W. H. White). They were met 
by Mr. E. A. Mitohell, the chief engineer of the Dolter Electric 
Traction, Mr. Lancaster, the general manager, and Mr. Smyth, the 
resident engineer at Hastings. After luncheon an inspection of the 
tramway system took place, and through the hospitality of the Mayor 
of Hastings the members of the Oxford Corporation assembled for tea 
in the town hall at half-past four, after which a further inspection of 
the system was made in order that the members might see the cars 
when fully lighted. At 6.30 dinner was served at the Queen's Hotel, 
when, in addition to the Mayor of Hastings, Dr. Gray, chairman of the 
Tramways Committee, was present. The Mayor of Oxford Proposed 
the health of the Mayor and Corporation of Hastings, coupled with 
the names of the Mayor and Dr. Gray. Hesaid the city of Oxford 
had determined not to spoil their streets by the introduction of an 
overhead system of tramways. They were now deciding on the 
question of what system to lay, and he thought that day they had 
come to а decision. The Mayor of Hastings, in reply, stated that they 
really believed they had the best surface-contact in the town of 
Hastings. Dr. Gray, at the special desire of the Corporation of 
Oxford, responded, and narrated the diffioulties under which the 
tramways had been first introduced into Hastings, and expressed 
himself as strongly in accord with the Mayor and Corporation of 
Oxford in not having overhead wires in their streete. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Rome.—The ltalian Government Railways invite tenders for arc 
lamp carbons. Tenders by Jan. 15. 

Bourges.—Tonders are invited hy the military authorities for one 
five-ton electrical crane. "Tenders by Jan. 11. 

Manila.—The Municipality invite tenders for pumps aud electric 
motors fur sewago works. Tenders by Jan. 15. 

Paris.—The Post and Telegraph Department invite tenders for the 
supply of galvanised iron wire. Tenders by Jan. 10. 

Melbourne.—Tenders are invited by the Postmaster-General for 
switehboards and telephone sets. Tenders by May 26. 

Poplar.—The Guardians invite tenders for their annual supply of 
stores, including electrical supplies. Tenders by Jan. 8. 

Algiers.—The Post and Telegraph Department invite tenders for 
the supply of galvanised iron wire. "Tenders by Jan. 10. 

Sydney.—The Postmaster-General invites tenders for 33 switch- 
boards for common-battery working. "Tenders by March 4. 

Madrid.—The Public Works Department invite tenders for the 
construction of a tramway at Santander. Tenders by Jan. 30. 

Brest.—Tenders are invited by the Naval Authorities for the con- 
struction of Im. gauge electric tramway at Quelive. Tenders by Jan. 7. 


Aranjuez.—The Municipality invite tenders for the installation 

гаң maintenance of public electric lighting for six years. Tenders by 
an. 14. 

Valencia.—The Madrid Public Works Department invite tenders 
n the construction of electric tramways in Valencia. Tenders by 

an. 12. | 

Dresden.—Tenders are invited by the Municipality for three 
boilers, together with accessories, for electricity department. Tenders 
by Jan. 6. 

Madrid —The Post and Telegraph Department invite tenders for 
the installation and working of telephones in La Garriga. Tenders 
by Jan. 16. 

Beokenham.—Tenders are invited by tho Urban District Council 
for the oxtension of the destructor house at the electricity station. 
Tenders by Jan. 6. 

South Australia.—The  Postmaster-General, Adelaide, invites 
tenders for one common-battery switchboard, subscribers' telepbones, 
and protectors. Tenders by March 11. 

Rotherham.—The Corporation invite tenders for the supply of 
tramway rails, fishplates, tie-bars, bolts and nuts, and special work, 
Tenders to the Town Clerk by Jan. 17. | 

Ghent.—Tenders are invited for 30 electric cranes for the new 
dock. Particulars from the Public Works Department, 15, Rue des 
Augustins, Brussels. Tenders by Feb. 1. 

Kilkenny.—The District Lunatic Asylum Committee invite tenders 
for electric generators, accumulators, switchboard, underground maine, 
wiring, and fittings. Tenders by Jan. 18. 

South Shields.—The Corporation invite tenders for the supply of 
uniforms for the tramway employés, Particulars from Mr. J. Wilzon, 
the tramways mauag-r. Tenders by Jan. 11. 

Manchester. — The Oorporation Tramways Department invite 
tenders for the supply of machine tools. Particulars from the Tram- 
ways Manager, 55, Piccadilly. Tenders by Jan. 14. 

Armentieres.—Tenders are invited by the Northern District 
Municipal Authorities for electric motors and pumps in connection 
with water-sterilising apparatus. Tenders by Jan. 6. 

Barnes.—The Urban District Council invite tenders for the 
delivery and erection of a two-ton electric locomotive crane at the 
Council's depót, Mortlake, S. W. "Tenders by Јар, 13. 
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Melbourne.—The Postmaster-General invites tenders for the supply 
of visual vibrating indicators. Particulars from Oaptain Muir 
Oollings, 72, Victoria-etreet, Westminster. Tenders by Jan. 21. 

Oldham —The Corporation Electricity Committee invite tenders 
for the supply of steam coal for the period Feb 1 to June 30, 1908. 
Tenders to Mr. S. Wilmott Newington, Electricity Offices, Oldham, 
by Jan. 7. 

Worocester.—The Corporation invite tenders for the supply of one 
400-kw. continuous-current steam generator and balancing dynamo 
and surface condenser. Tenders by Jan. 6, 1908. See advertisement 
in last issue. 

London, 8.W.—The Metropolitan Asylums Board invite tenders for 
the installation of electric lighting, etc., in the motor workshops and 
уг at the Mead ambulance station, Carnwathe-road, Fulham. 

enders by Jan. 8, 1908. 

Buenos Ayres.— Tenders are invited for the construction of under- 
ground electric tramways. Particulars from the Commercial Intelli- 
gence Branch of the d of Trade, 75, Basinghall-street, London. 
Tenders by June 1, 1908. 

Camberwell. The Borough Council invite tenders for the annual 
supply of various stores and materials, including maintenance of 
private telephones and electric bells, and rubber goods. Tenders to 
the Town Clerk by Jan. 20. 

Finehley.— The Urban District Council invite tenders for the 
supply and erection of one 350-kw. high speed engine and dynamo 
combined, together with spare parte. "Tenders by Jan. 20, 1908. See 
advertisement in last issue. 

Buenos Ayres.—Tenders are invited for (1) the construction of 
and (2) the concession to work the two principal sections of the under- 
гов electric railway. Particulars from the Argentine Legation, 12, 

van Moer, Brussels. "Tenders by May 1, 1908. 

London, E.C.—Tenders are invited for the supply of 15,456 incan- 
descent lamps for the Bengal and North-Western Railway Co., as per 
specifications to be seen at the Company's Offices. Tenders to Mr. 
Meander Izat, managing director, 257, Gresham House, Old Broad- 
street, London, E.C., by Jan. 13, 

Adelaide.—Tenders are invited tor the supply and delivery, c.i.f. 
Port Adelaide, of special work, points, and crossings for tramways. 
Specfication, etc., from the Agent-General for South Australia, 
Thresdneedle House, 28, Bisho te-street Within, London, E.C. 
Tenders to the Chairman, Municipal Tramways Trust, Adelaide, by 
Feb. 11, 1908. 

London, 8.W.—The London County Council invite tenders for the 
supply and delivery of about 500 tons of steel slot rails and about 
190 tons of conductor rails required for the reconstruction on the 
unde d conduit system of electric traction of certain sections of 
the Council's tramways. Particulars from the chief engineer, Mr. 
Maurice Fitzmaurice, O. M. G., County Hall, Spring-gardens, S. W. 
Tenders to the Clerk by Jan. 21. 


RESULTS OF TENDERS. 


Uruguay.—The Government has accepted the tender of Felten and 
Guilleaume for the supply of cable for the electric light station at 
Montevideo. 

Limited.— We understand that the Midland Railway 
Co. have placed their contract with this company for Ше supply 
of incandescent electric lamps during the year зи Dec. 51, 1908. 
The Great Northern Railway Co. have also placed their contract 
with the company for the supply of lamps during the six months 
ending June 30, 1308. 

Curtis Turbines.—The County of London Electric Supply Co. 
have just placed an order with the British Thomson-Houst en Oo., of 
Rugh^y, for a Curtis turbo-g-nerator set of 2.500 kw. capacity, com- 

lete with sub-base condeusing plant, for their City- road station, 
ndon. This is the fifth contract. and the sixth Curtis turho- 

generator set ordered by the County Оо. from the British 

Thumson-Houston Co., aggregating 10,000 kw. in capacity. 

Erith.—The Urban District Council have received the following 
tenders for the complete installation of electric light for 48 municipal 
cottages : 


W. К. Cook, 150, High-street, Plumstead........ rM EN £150 0 0 
J. Т. Jarvis and Sons, Рієг-гоад, Erith................. 8 155 10 0 
J. Cock and Co.. 90, Bat tersea- rise, London, 8. ......... 165 0 0 
А. F. McLean, Crayford- road, Erith ........................... 165 0 0 
Woodville Electric Co., 21, Hengist-road, Northumber- 

land Heath (accepted) "Tm 168 0 0 
C. Pullan, 52, King s-areade, Bradford ........................ 187 4 0 
G. N. Haden and Sons, Trowbridge ........................... 195 0 0 
Walsall Electrical Oo., 116, City-road, London, E. O. 195 0 0 
H. Hooper and Co., 220, Trafalgar- road, Greenwich ..... 197 0 0 
L. W. Drake, Croydon House, Frinton-on- Seca 209 7 8 
G. T. Stares, 24, Mill- road. Northumberland Heath ...... 218 8 0 
Strange and Sons, 34, London-road, Tunbridge Wells. . 220 15 0 
С. Weston and Sons, 153, Fenchurch-street, London, Е.С. 228 8 0 
Reliance Electrical Co., Durham-hill, Strand, У.О. ...... 254 0 0 
Electrical Co., 121-125, Oharing Cross-road, London, W.C. 245 8 0 
W. С. Cannon and Sons, 107, London-road, Southwark, 

С РИОСВ m ОТОНУ 247 4 0 
S. Newton and Co., 210, Brixton-hill, London, S.W...... 272 14 0 
F. V. Slatter, 56, Fann-street, Aldersgate-street, London, 

RO ОИИБИ КЕТИРЕТ ОКЕН & 285 10 0 
Bell Bros. and Co. (London) 72, Bishopsgate-street 

Within, London, E. O44 . . . ẽ . . 288 0 0 
А. E. Belston, 305, Stapelton-road, Bristol .................. 507 15 0 
L. Roman, 136, Bennerley-road, Clapham Common, 8.W. 320 0 0 
J. Holman and Co., 100, Queen-street, Maidenhead ..... 320 0 о 


Venables and Co., 99, Broadway, Oricklewood, N. W.... 320 0 


3] 


OPENINGS FOR CONTRACTORS. 


ABERDARE—Seventeen villas at Gadlys, Wayne's Building Olub. Mr. 
Alec 8. Cameron, architect. 

ABERHAFE*»P — Elementary school (£900), 
Council. 

ABERHOSAN—Elementary school (£900), Montgomery County Council. 

e Committee of the Welsh Calvinistic Methodist 
Chapel. 

AsHSTEAD — Fire station, Parish Council. 

ATHY —Workmen's dwellings (£49,715), Urban District Council. 

BARNOLDSWICK—Two houses, Richmond-road, Messrs. Waite and 
Lambert ; alterations to warehouse, Mr. S. Slater. 

Barrow—Additions to workhouse, Board of Guardians. 


Montgomery County 


PARE UE — Electricity undertaking (£6,000), Town 
uncil. 
BaTH—Secondary school on the market site (£10,000), Education 


Committee. 

BECKENHAM—Extension of electric lighting works, etc. (£16,000), 
Urban District Council. 

BIRR— Workmen's dwellings (£52,000), Rural District Council. 

Bo.ToN—Elementary school on a site in Devonshire-road (£11,000), 
Corporation ; schools for defective children, trustees of the 
Thomasson Memorial Fund. 

BoURNEMOUTH — Enlargement of 
Ecciesiastical Commissioners. 

BowcoMBE—Chapel and school. Mr. S. E. Tomkins, Castlehold- 
chambers, Newport, I. W., architect. 

BracEWELL—Elementary school, Board of Education. 

BRADFORD —Conveniences, Rawson-square, Corporation. 
BRIGHTLINGSEA—House, Church road, Mr. Н. Ohamberlain ; house, 
Regent-road, Мг. Н. Lord; shop, Tower-street, Мг. О. Kidley. 
BroMLEY—Municipal buildings (£7,000), Town Council ; alterations to 

Denbridge House, Denbridge-road, Mr. C. Н. Quennells ; sub- 
station, Lubbock-road, Bromley Electric Lighting Co.; house, 
Soutu borongh- road, Messrs. Thompson and Walfurd ; two houses, 

Alexandra-crescent, Kinnaird Park Estate Oo. 

P Fexry—Enlargement, Grove Academy (£3,000), School 
Board. 

Bury—Salvation Army barracks, Moorgate (£1,700); vicarage for 
St. John's Ohurch, Church Trustees. 

BuxToN—Studio, Corbar-road, Mr. К. de la Mott; conversion of post 
office into shops, Town Council; additions to house, Macclesfield- 
road, Burbage, Mr. Kirk. 

CAMBERWELL, S.E.— Baths and wash-houses (£9,000), Borough 
Council. 

OasrLEFORD — Secondary school. Mr. W. 8. Braithwaite, Leeds, 

architect. 

CavaN—Town hall, Urban District Council. 

CHELMSFORD—Alterations to the central stores, Star Co-operative 
Society. Messrs. Chas. and W. Н. Pertwee, architects. 

CHESTER—Extension, Upton Asylum (£14,000), County Council. 

CLAPHAM, S.W. — Secondary schools, Broomwood-road (£25,920), 
London County Council. 

CoLcHESTER —Lunatic asylum (£289,276), County Council. 

Co.ron—Additions to elementary schools, West Riding Education 
Committee, 

CovENTRY—Conversion of Barr' Hill House, Radford-road, into a 
secundary school, Corporation. 

Овоом —Workmen's dwellings (£36,060), Rural District Council. 

CROYDON m Enlargement of the central baths (£29,000), Borough 
Council. 

OwMxPAREK—Conversion of old hall into new caretaker's house, Com- 
mittee of the Workmen’s Institute. Mr. J. Rees, Pentre, 
architect. 

CWMVELINVACH—Twepty-eight houses, Greig Building Club. 

DARTMOUTH - Post office, South-parade (£1,350). Mr. E. H. Back, 
architect. i 

DARWEN—Elementary school, Education Committee. 

DrEvizEs—T wenty-two houses on plots in the Forty Acres. Mr. Ash, 
architect. 

DEvonrort—Laundry at the workhouse, Board of Guardians. 

DEwsBURY—Residence іп Willans-road, Springfield; alterations to 
Springfield House. Mr. B. Watson, Upper Taylor-street, Batley, 
architect. 

Dover--Alterations to St. Martin's School, Markland-road, Maxton, 
Education Committee. 

Poeni oe at municipal buildings, Dublin Joint Hospital 


church at Winton (£3560), 


DupLEY—Oarnegie Free Library, St. Peter's-road, Corporation. 

LunstaN—Soap factory, Co-operative Wholesale Society. 

тона to asylum (£6,000), Metropolitan Asylums 

oard. 

EASTAGATE—New hall (£800), between Chichester and Barnham. 

East HaAM—Alterations to schools, Education Committee. 

EcHAM—Fifty-four houses, Avenue Estate, Mr. Rogers; two houses, 
Bond-street, Englefield Green, Mr. J. Brown; two houses, Clarence« 
street, Mr. Brooks; additions to ‘‘Clouboy” Englefield Green, 
Viscountess de Vesci. | 

ErnvniA—Four houses, Porters'-terrace, Mr. J. Ferneyhough. 
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Ecclks —Oouncil school, Clarendon. road. Newchurch, parish of St. 
Paul, Mouton Green (£7.500). Ecclesiastical Commissioners. 

FALKInK— Extension of burgh buildings (£3.755), Town Council. 

FOLKESTONE —Elementary school, Chart-road, Corporation. 

FuLuaM, З W.—Installation of electric light in the motor workshops 
and yard at the Mead ambulance station, Carnwathe-road, 
Metropolitan Asylums Board. 

Furxess VALE Church in new parish, Ecclesiastical Commissioners. 

GowEuTON— Elementary school, Glan:organ County Council. | 

GREAT DnirFFIELD—Ad4itions and alterations to the Council school, 
Education Committee, | 

GREETLAND— Filteen houses off Clay House-lane. Messrs. Richard 
Horstall and Son, Halifax, architects, 

Ham—Public offices (£398), District Council. 

‚ HAREFIELD—Shops, Park-terrace, Messrs. C. Brown and Sons. 

Hawick—Rebuilding municipal slaughter-house (£3,00J). 

HECK MONDWIKE—A lterations to the Albion Hotel, Mr. J. Brook. 

HEN DON - Elementary school, Education Committee. 

HoppzsDbON - Elementary school, Herts Education Committee. 

HO. AND Erect ion of shed (£700), Urban District Council. 

InLAM —Soap works, Canal bank, Oooperative Society. 

JERICHO—Chliurch, Wesleyan Trustees. 

KILLARNEY—Workmen’s dwellings (£64,445), Urban District Council. 

KILMACTHOMAS — Workmen's dwellings (£16,120), Urban District 

| Council. 

Lrkbs—Alterations to and conversion of tramway offices, Boar-lane, 
iato Jadies’ lavatory, waiting-room, etc., Sanitary Committce. 

LxxpsrowsN—Sunday school (£300), Leedstown Wesleyan Society. 

Leran (LANCs.)—Weaving sheds, 2,000 luoms, 

LEVEN— Hospital (£1,700). Mr. A. C. Dewar, architect. 

‘ LLANRHIAN—Additions and alterations to the Council school at 

| Cruesgoch, Pembrokeshire Education Committee. 

. Lonororp—Workmen’s dwellings (£48,828), Urban District Council. 

М \CCLESFIELD —Nurses' home (£5CO), Board of Guardians. 

. MANSFIELD—Pumping station (£3,000) at Olipstone, Town Council. 

MARKET DhayTo.—Secondary school, Salop County Council. 

. MansKE —Restoration of parish church. 

ме — Elementary school (£800), Montgomery County 
описи. 

MILNROW —Cotton mill, Messrs. Butterworth, Hall, and Co. 

MIRFIELD— Elementary school (£8,210), West Riding Education 
Committee. | 

MoogrTowsN—Vil'as, Sandhill-lane. Mr. G. W. Atkinson, architect. 

` МолЕСсАМВЕ —8іх houses, Arnside-road, Mr. J. Tordoff. 

MULLAHARAN — Workmen’s dwellings (£7,010), Urban District 
Counci', 

NzwnunN-oN-TvNEÉ Council school to accommodate 480 scholars, 
Northumberland Education Committee. | 

NEWCASTLE —Soap factory, Co-operative Wholesale Society. 

OLDBURY Elementary schools, Urban District Council Education 
Coniniittec, 

Paisley - Bock of buildings, Causeyside-strect, Paisley Go-uperative 
Society. 

Pence F 15 station, Urban District Council. 

PENMAC HNO —Council school near Bett wyscoed, Education Committee. 

PEN TTA CHAT Council school, Education Committee. Mr. Royland 
Lloyd Jones, Pwliheli, architect. 

PrwsEy—Two houses, near Chute Lodge, Mr. А. Grant-Meek. 

PLvwovrir—Abattoir (£650), Town Council, 

PonTuca wt Ten liousss, Porthcawl Building Club. 

Princes RisporovcH —Church of Eug and Home for Waifs and 
Strays, Board of Guardians, 

PwLLHELI —Council school at Chwilog, Education Committee 

RADpcuirrE—Blocks of shops District Council, 

RaMsGATE—Elemeutary school, Town Council. 

Rayi—Pavilion, sea-front (£8,500). Messrs. Smith, Maxwell, and 
Tuke, architects. 

RicumMonp—Couuty school (£12,001), Surrey Education Committee. 

Коснрльк —Branch baths (£7,500), Corporation. 

RoPLEY — Parish hall, Churchwardens. | 

Sr. Prren’s—Golf clubhouse, © огде Hill-road, Mr. W. C. Slaughter; 
additions to ** Wellesley, Glad, tone: road, Mr. Berry. 

SAFFRON WALDEN—Enalargement of training college, Essex Education 
Committee. 

атов —Bakehouse (£800), Board of Guardians. 

SaALor - Houses near Coalbrookdale, Great Western Railway Co. 

81100 —466 cottages, District Council. 

Віооси —Roman Catholic church, Mother Superior, St. Bernard's 
Con veut. 

Sorruatl— Church of St. George (£7,000), 
missioners. 

Бостнкхр —– Two houses, Westhorough.roa?, Mr. C. H. Jerrard ; 
three houses, South-avenue, Mr. W. Goldsworthy ; three houses, 

Inverness-avenue, Mr. T. J. Deunis; two houses, Ailsa-road, 
Mr. J Poulton ; alterations to houses lniperial avenue. Mr. R. 
Chadwick ; eight houses. Chester-avenue, Mr. Geo. Bedwell; 
house, Crowstonc-road, Mr. Н. P. Smith; ditto for Mr. Geo. 
Murray; seven houses, Wenhan-drive, Mr. Н. J. Shearman ; 
five houses, Southhourno-grove, Mr. A. W. Tibbetts; house, Kings- 


Ecclesiastical Com- 


road, Mr. J. C. Gaillard; additions, Normanhurst, the Cliffs, 
Mr. Edward Moxon ; additions, London-road, Mesars. Truman, 
Hanbury. and Buxton ; house, Leigh- road. Mr. G. Barnett; nine 
houses South-avenue, Mr. W. Goldsworthy; motor-house, rear 
of Sudbury, Hamlet Court-road, Dr. P. A. Ross; house and 
stable, Somerville- gardens, Mr. T. Barber; house, Beedell- 
avenue, Mr. G. Н. Griffiths; additions, Ellerslie, A venue road, 
Miss Н. Н. O’Meara; house and shop, Leigh-road, Mr. F. Н. 
Whale; two houses and shops, Hamlet Oourt-road. Mr. G. 
Smart; two houses, Gloueester- terrace, Mr. F. Beadell; four 
houses, Hill- road, Mr. A. W. Knights: house, Whitefriars- 
erescent, Mr. J. Batchelor; two houses, Carnarvon-road, Southend 
Estates Co.; two houses and stable, Old Leigh-road, Mr. T. P. 
Pryor; four houses, Leigh-road and Southview-drive, Mr. W. С. 
Whitley ; additions, Cobham House, Cobham.road, Mr. J. C. 
McLellan ; four houses, Westborough-road, Mr. С. Н. Jerrard ; 
and two houses, Hainault-avenue, Mr. W. Gimbrett. 

Зостн HETroy— Elementary school, Durham County Council. 

STARTFORTH—Isolation hospital (£7,000), Rural District Council. 

STOKE OX-TRENT—Ten houses, Linley-road, Mcasrs. Jones and Hilton; 
additions to works, Messrs. Robinson and Leadbeater. 

SWANSEA — Erection and additions to the girls’ intermediate school, 
Water-road, Local Education Authority. | 

Swintos —Cotton spinning mill, Swinton Cotton Spinning Co. 

TEWKEsbuRY —Additions to Council school, Chance-street. 

TopMoRDEN—Twelve houses, Henshaw Estate, Walsden Co-operative 
Society. 

Torquay—(eneral post office, Fleet-street. 

WALKDEN—Spinning mill, Walkden Spinning Mill Co. 

WALTHAMSTOW — Extensions to public library (£7,500), Urban 
District Oouncil. 

WaLTON—Pumpiug station, Metropolitan Water Board. 

WankE-—Enlargement of grammar school (£4,250), Herts Education 
Committee. 

WARLEY —Elementary school, Oldhury Urban District Council. 

West BnowwicH - Public conveniences (£1,200), Town Council. 

WIGAN — Public slaughter - houses, Corporation ; hospital, Joint 
Hospital Committee. 

Wisbpeciti—Houses, Gadd's-lane, Mr. A. Quince ; six houses, Osborn- 
road, Mr. J. Rouse. 

WILMCOTE — Houses at Wilmcote and Southam-road Stations, 
Warwickshire, Great Western Railway Co. 

Worp NEwTON—Additions and alterations to the Council school, 
E. lucauou Commnii:teo. 

WomBWELL—Restoration of the parish church, Koclesiastical Com- 
missioners, 

Woop GrEEN—Secondary school, central fire station, elementary 
school, etc. (£22 000), Urban District Council. 

WonkiNGTON—Stock rooms at the Central Hotel, Workington 
Brewery Co. 

Wonksor—Four houses, Long Bank, Mr. T. C. Green. 

WonsLEY - Blocks of houses, Lord E. lesmere. 

WOnTIIN G — Elementary school, Broalwater Education Committee. 

YiEwsLEY— Additions to printing works, Tavistock-road, Messrs. 
Sargeant Bros. 


PROVISIONAL PATENTS, 1907. 


Dec. 16. 

37672. Improvements relating to the driving of electric 
cranes and the like. Henri Pi- per, 24, Temple-row, 
Birmingham. (Date applied for under Patents Aot, 1901, 
Dec. 28, 1906, being date of application in Belgium.) 
(Complete specification. ) 

97675. Improvements іп electrically operated apparatus. 
Henry Stafford Hatfield, 18, Palmeira-square, Hove, 
Sussex. 

27681. Improvements in electric resistances. Walter Frederick 
Jones, 166, Wellington-road, Eccles. 

27682. Portable olectric burglar alarm and like. 
James Aylen, 11, Cornflower - terrace, East 
London. 

27723. Improvements in and relating to gasaliers and oelec- 
troliers for gas and electricity. Samuel Quincey and 
Charles Harrison, 136, Kentish Town-road, London. 

27739. Arc lamp with a support electrode with which the 
other electrode is rigidly connected. [Franz Janecek, 
27, Chancery-lane, London. (Date p sw. for under 
Patents Act, 1901, Dec. 20, 1906, being date of application 
in Germany.) (Complete specification. ) 

37744. Improvements in and relating to signalling systems 
and control systems for mines and the like. 
Allgemeine Elektricitats Ges., 83, Caunon-street, London. 
(Date applied for under Patents Act, 1901, Dec. 17, 1906, 
being date of application in Germany.) (Complete specifica- 
tion.) 

296394/06. Improvements in retarding devices or dash-pots, 
more especially intended for use with electric 
circuit breakers. William Harding Scott, 47, Lincoln's- 
inn-fields, London. (Date applied for under Rule 5 of the 
Patents Rules, 1905, Dec. 29, 1906.) 


Charles 
Dulwich, 
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296395/06. Improvement in connection with electric cirouit 
breakers or switches. William Harding Scott, 47, 
Lincoln’s - inn - fields, London. (Date applied for under 
Rule 5 of the Patents Rules, 1905, Dec. 29, 1906.) 


Dec. 17. 

27763. Invention to discharge the electricity produced in 
spinning and drawing wool and other textile fabrics. 
Howard Priestman. Hillfoot, Ben Rhydding. Leeds. 

27168. Renewable electric accumulator terminal James 
Hooley, 48. Derrington street, Crewe, Cheshire. 

27783. Improvements in means for making electrical joints 
or connections. Claude William Denny, 24, Temple- 
row, Birmingham. (Cyril Charles Tonlmin Eastgate and 
D. J. Horn, India.) (Complete specification.) 

27799. Improved process and apparatus for oxidising atmo- 
spheric nitrogen by electricity. Demetrio Helbig, 
111, Hatton garden, London. (Complete specification. ) 

27792. Improvements in or relating to electrical switches. 
Harry William Cox, 111, Hatton-garden, London. 

27909. Improvements in and relating to incandescent electric 
lampe. Edward Charles Rohert Marks. 18 Southampton- 
buildings, London. (Parker - Clark Electric Company, 
United States.) (Complete specification. ) 

27825. Improvements in connection with electrical igniters 
for internal-combustion engines. Felten und Guilleaume- 
Lahmeyerwerke Akt.-Ges.. 47. Lincoln's-inn-fi-lds, London. 
(Date applied for under Patents Act, 1901. Dec. 19, 1906, 
“ш. date of application in Germany.) (Complete specifica- 

" on. 

27830. Improvements in electrolytic cells. Arthur Edward 
Gibbs. Birkbeck Rank -chambers, Southampton - buildings, 
London. (Complete specification.) 

£7641. Improvements in clock - controlled mechanism for 
operating electric switches or other devices at pre- 
determined times. Alexander McDonald Stuart and 
Edward John Williams, Norfolk House, Norfolk - street, 
Strand, London. 

$1949. Improvements in single-phase motor control The 
British Thomson-Houston Company. Limited, 83, Cannon- 
street, London. (General Electric Company, United 
States.) 

27852. Improvements in and relating to secondary batteries. 
Herbert Durham, 27, Chancery-lane, London. 


Dec, 18. 


115044. Improvements in and relating to electric motors 
specially adapted for rolling-mills. Allgemeine Elek- 
tric:'tats-Ges.. 83. Cannon.street, London (Date applied for 
under Patents Act, 1901, May 21, 1906, being date of 
applieation in Germany. Ап invention comprised in 
application No. 11,594, dated May 17, 1907.) (Complete 
specification.) 

27856. Improvements in photographic printing frames. The 
Jandus Are Lamp and Electric Company, Limited, and 
Adrian Denman Jones, Hartham Works, Hartham- road, 
Holloway, London. f 

91857. Improvements in electrically operated switches. 
August Eckstein and Arthur Cecil Heap, Waverley Mills, 
St. Simon- street, Salford. 

27864. Improvements in the manufacture of electric incan- 
descenoe lamps. The Edison and Swan United Electric 
Light Company. Limited, and Edward Alfred Gimingham, 
Ponder's End, S.O., Middlesex. 

27879. Improvements in or relating to magnetic electric 
machines. Hermann Willem van Raden, High - street- 
chambers, Coventry. 

$7891. Improvements in ог connected with electrically 
signalling or communicating messages or signals to 
vehicles running on rails. Walter Barnett, 55, Ohancery- 
lane, London. 

$7891. Process of and apparatus for inducing. taking. and 
transmitting without a wire magnetic fluxes. Camille 
Gabriel Guercin, 7, Southampton.buildings. Loudon. 

27924. Improvements іп and relating to dynamo -.eleotric 
machines. Albert Henry Midgley, 1, Queen Victoria- 
strect, London. 

27986. Apparatus for welding rings, hoops, chain links, and 
the like, by means of an electric current. Allgemeine 
Elektricitüts - Gesellschaft. 27. Chancerv - lane, London 
(Date applied for under Patents Act, 1901, Jan. 4, 1907, 
being date of application in Germany.) (Complete specifica 
tion.) 

$7933. Improvements in testing apparatus for magneto: 
electric spark ignition apparatus. Gustaf Adolf Unter- 
berg and Friedrich Helmle, trading as Unterherg and 
Helmle. 322. High Holhorn. London. (Date applied for 
under Patents Act, 1901, Oct. 17, 1907. being date of 
application in Germany.) (Complete specification. ) 

27937. Improvemonts in and relating to single-phase alter- 
nating - current electric motors of the commutator 
type. The British Thomson-H uston Company, Limited, 
83, Cannon-street, London. (General Electric Company, 
United States. ) 

31945. Improvements in tachometers. Siemens Bros. and Co., 


Limited, Birkbeck Bank-chambers, Southampton-buildings, ' 


London. (Siemens und Halske Akt.-Ges., Germany.) 
(Complete specification. ) 


Dec. 19. 


27951. Sick-room electric light. John Henry Hill, Amor Matris, 


Park-grove, York. 


$7953. Improvements in and oonnected with devices for 


killing rats and other animals by electricity. William 
Colin Morison, Highfi-ld. Clifton-road, Wolverhampton. 


27986. Improvements in electric time switches. Gottlieb Lüthi, 


4 Ovrporation - street, Manchester. (Complete specifica- 
tion. ) 


27989. Improvements in aud relating to electric railway 


installations. Ernst Woltmann. 51, Deansgate-arcade, 
Manchester. (Complete specification. ) 


98003. Improvements in loose-handle single-pole electric 


breakers. Samuel Whipp. Frank Whipp. and Charles 
Bourne, 9. Exchange- buildings, St. Mary's- gate, Man- 
chester. (Complete specification.) 


28004. Improvements in or relating to searohlights or pro- 


jectors. Siemens Bros. Dynamo Works, Limited, and 
George Sylvester Grimston, 139, Queen Victoria - street, 
London. 


28014. Improvements in and relating to magnetic separating 


machines. The Rapid Magnetting Machine Company, 
Limited, Herhert Huband Thompson, and Alfred Evan 
Davies, 77. Colmore-row. Birmingham. 


28015. Improvement in and relating to magnetic separating 


machines, The Rapid Magnetting Machine Company, 
Limited, Herbert Huhand Thompson, and Alfred Evan 
Davies, 77, Colmore-row, Birmingham. . 


28040. Improvement relating to the oontrol of alternating. 


current electric induction motors and of the means 
driven thereby. Henry Alexander Mavor ani Mavor 
and Coulson, Limited, 46, Lincolu's-inn- fields. London. 


38049. Improvements in or relating to electrical heating 


apparatus. Haydn Thies Harrison, 46, Lincoln’s-inn- 
fields, London. 


Dec. 20. 


28063. Improvements in electric switches. John Child Moredith, 


Limited, Hubert Augustus Meredith, and John William 
ae Prudential - buildings, Corporation - street, Birm- 
inyham. 


28080. Improvements in electric measuring instruments. 


Walker Moseley, Orrell House, Lamberhead Green, near 
Wigan. 


28081. Improvements in telephone transmitters. Walker 


Moseley, Oirell House. Gathurst, near Wigan. 


28100. Improvements in prepaid electric meters. Wilfred 


Bertram Thorpe, 185 Fleet-street, London. 


28106. Improvements in storage battery plates. Alfred Ord 


Tate. 7. Southampton - buildings, London. (Complete 
specification. ) 


28111. Improvements in supports for electric and other 


lamps. John Norris Frost, 37, Chancery-lane, London. 


28133. Improvement in storage battery plates. Alfred Ord 


Tate. 7. Southampton - buildings, London. (Complete 
specification. ) 


28133. Improved thermal device for use in protecting elec- 


trical circuits carrying alternating, polyphase, and 
direct currents. Arthur Herbert Curtis, 11, Southampton- · 
buildings, London. (Complete specification. ) 


28134. Improvements in fog signalling apparatus for railways. 


Siemens Bros. and Oo., Limited, and George Healey, 
Birkbeck Bank-chambers, Southampton-buildings, London. 
(Complete specification.) 


28137. Improvements in alternating-current electric motors 


of the induotion type. The British Thom«on-Houston 
Company, Limited, 85. Cannon-street, London. (General 
Electric Company, United States ) 


28138. Improvements in and relating to electric lamps. 


Allgemeine Elektricitats-Ges., 83. Cannon.street. London. 
(Date applied for under Patents Act, 1901, Dec. 27, 1906, 
being date of application in Germany.) (Complete specitica- 
tion. ) 


28143. Improvements in and relating to the generation, 


control, and transmission of electric energy par- 
ticularly applicable for use on automobiles and the 
like vehicles. Albert Henry Midgley, 1, Queen Victoria- 
street, London. 

Dec. 21. 


10994. Improvements in and relating to electric switches. 


The British Thomson - Houston Company Limited 85, 
Cannon-street, London. (General Electric Company, United 
States.) (Date applied for under Rule 5 of the Patents 
Rules, 1905, Jan. 15, 1907.) 


28151. Improvements in long-distance and wireless tele- 


phony. Walker Moseley, 23, Trossachs-road, East Dulwich, 
London. 


28164. Improvements in the traction wheels of electric 


tramoars. Mountain and ‹:іһвоп, Limited, and Wil. iam 
Renison. jun.. 55, Market- street, Manchester. 


28199. Improvements in connection with electric circuit 


breakers. William Harding Scott, 47, Lincoln's-inn- 
fields, London. 
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$8175. Improvements in aro lamps. Frank Michael Lewis, 
11, Buckingham-road, Brighton. 


$8219. Improvements in electrical locking apparatus for 
railway signals. John Aitken Hoffe and George Henry 
J efe, Б Birkbeck Bank- chambers, Ohancery - lane, London. 
(Complete specification.) 


28218. Improvements in and relating to electric apparatus 
for generating current and for starting up the 
machinery of automobiles Albert Henry Midgley, 
1, Queen Victoria-street, London. 

28990. Improvements relating to starting means for vapour- 
eleotric devices. Percy Holbrook Thomas, Westinghouse 
Building, Norfolk-street, Strand. London. (Date applied 
for under Patent Act, 1901, Dec. 24, 1906, being date of 
application in United States.) (Complete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
( To be published on Jan. 9.) 


1906. 

29500. Earthing and protecting electric conductors. Collyer. 

23009. Electric arc lamps. British Thomson-Houston Company 
and Dalton. 

26066. Trucks for olectrically - propelled vehicles. British 
Thomson-Houston Company. (General Electric Company.) 

$7520. Control of multiphase motors. Kando. 

28503. Method of controlling dynamo-electrio machines and 
apparatus therefor.  Bonine. (Date applied for under 
International Convention, Feb. 17, 1905.) 

$8579. Lid bolt for storage battery boxes and the like. 
Chloride Electrical Storage Company and Heap. 

28830. Electric treadles or rail deflection contact makers 
for railway signalling and the like. Haywood, and 
McKenzie and Holland, Limited. 

29019. Electric induction furnaces. Gründal Kjellin Company 
and Hardén. 

$9072. Electrically-cperated railway and like signals. Brown. 

29120. Electric heaters for fluids. British Thomson. Houston 
Company. (General Electric Company.) 

29300. Electro-deposition of iron. Cowper-Coles. 

1907. 

97. Protective devices for oeleotric таайан systoms. 
British Thomson - Houston Company. (General Electric 
Company.) 

11974. Treatment of refractory 5 by eleotricity. 
British Thomson Houston Com (General Electric 
Company.) (Date applied for un E. ule 5, Patents Rules, 
1905, Jan. 16, 1907.) 

1848. Insulation of dynamo armatures. 
Company and Hall. 

1587. Party-line telephone systems and apparatus therefor. 
Lake. (Kellogg Switchboard Supply Company.) 

3078. Electric steam radiator for heating buildings or the 
Hke. Nobbs and Nobbs. 

3214. Counting trains for eleotricity meters and the like. 
Hookham and Sprague. 

3978. Electric distributors for use in internal-combustion 
engines. Barnett. 

4338. Rooeivers for wireless and other telegraphy. 

4801. Receivers for wireless signalling. Poulsen. 

5155. Magneto-eleotrio generators. Albion Motorcar Company 
and Murray. 

5574. Insulating material and prooesses for making the 
same. British Thomson- Houston Company. (General 
Electric Company.) 

5904. Electric measuring and recording instruments of the 
thermal type. Foster. 

7600. Conduits for electrical eables and wires. Goodman 
and Ackland. 

9463, Eleotrolytic electricity meters. North and Pohl. 

10369. Commutation of dynamo-oleotric machines. Ateliers 
Thomson-Houston (Anciens Establissements Postel.Vinay). 
oM. applied for under International Convention, May 10, 

) 


Electric Ignition 


Austin. 


11163. 
12360. 


Lightning arresters. Gifford and Dixon. 


Contact or commutater for dynamo-eleotrio machines. 
Rivers-Moore and Donald. 


Brush-holders and carriers for electric generaters and 
motors. Woodhouse. 


Brush-holders for dynamos and motors. Hickley. 


Electric incandescence lamps with metal filaments. 
Kuzel. 


Electrical railway systems. Beecher. 

Anode for eleotrolyris, Finlay. 

Electrical switches. Lundberg, Lundberg, and Lundberg. 

Carbon oleotrodes. Szek. 

Manufacture of steel and electro-metallurgical induc- 
tion furnaces for use therein. Biewend. (Date applied 
for under International Convention, Aug. 14, 1906.) 

Electrico switches. Kjellberg. (Date applied for under 
International Convention, Nov. 1, 1906.) 


13091. 


13909. 
15017. 


15769. 
17408. 
18020. 
18083. 
18398. 


82612. 


COMPANIES' STOCE AND SHARE LIST. 


GUB сес 


Commercial and Industrial.— 


Amount 
Name. paid. — price. 
Alliance дсн С 5 per cent. Cum. Pref., Моа. 1-70 000 1 .. 4-8 
AEN MEUSE е ИДЕН .. — vi 
Aron Electricity Mear ae . Cum. Pref. Shares, 1-125,000 1 .. 9/16-11/16 
Ordinary. Nos 1 142,020 .......................... l 52. се, 9, 
British Alumintum Co., panes 2 001-40 000 ..... . 5 . за 
7 per cent. dum. Pref., 1-40000.................... 5 . 445 
“ A" 6 per cent. Cum. Pret., 1-20 000 .............. 5 . 44 42 
— — 4 per cent. Funding Certificates, i 20 000 .......... 5 . 3344 
5 per cent. lst Mort. Deb. stock, Red. ............ 100 .. 1001(2 
5 percent Loch Leven Den, (Reg) Red., 1-3 000 100 .. 89598 
British I. sul ated and Helaby Cahl«a. Ord., 1-100 000........ 5 . 64 63 
6 per cent. Cum. Pref., 1-100 000 .................. s 65.50 
44 per cent. Mortgage l'e eutu-oꝶ e . 10-105 xd 
British Tuomson - Houston Uo., 44 per cent. lst Mort. Deb. 
SG ok co LC" "m 100 .. 85.89 
British We *'i"gnouse Elec and Manuf. 6 per cent Pret, 
275 001-375 000 is cic . ees Rb C NER EE Ud è 3-14 
4 per cent. Mortgage Debenture Stock ............ 100 .. 450 Kd 
Brush El. otrica! Engineering, Oxdi. ary, Nos. 1 105 731 .... 2 .. 0-4 
Noo Cum, 6 per cent., Pre 8 3.85 
44 per cent lst D benture Stock .................. 10 .. 8; 
44 per cent. Zud Debenture Вбоск.................. 100 .. 
Caliend-r’s Cable, ПБөбепїйгөз.............................. 100 .. 3104-106 xd 
О-"Чфаату CCC 9; o 9 104 
5 per cent. JC 5 151 
Cons · lidated Blectrical Jo., Ordinary 1 110,000 ............ 1 7/16--/16 
Crompten and Orn... cece ccc cece ооо оона 5:55 1.- 
6 per oent О-бепфцеөа.,........................... 100 .. 96-93 
Dick Kerr and Co., ordinary, 1 260 000 .................... 1 a 
6 per cent, Cum. Pref., 1.500000. .................. 1 11 
^A per cent, Debenture Stock, Red.... 100 .. 99102ха 
Edison an an United, A” Bhar. s, 1- 9861 ............ 3 8-1 
% A" Shares. O1-O17, 19. 8 .. TE 
5 per cent. Debentures ............................ 100 .. - 
4 per cent. Deb. 8 Cor idee hes 100 .. 79-82 
Electric Construction, Nos. 1 to 112100. FCC 4-5 
: per cent. Cumulative Pref. ...................... 2 6-11 
per cent, Регр. lst Mort. Deb .................. 100 . 59-61 
Electro! ui Alkali Oo., Ordinary, 1-202,218 ................ 1 3/16-5/15 
Ferranti, Limited, 5 per cent. lst Mort Deb. Stock. rae .. 100 — 
General Rlectric Company (1900) 5 per oent. Cum. Pref. 10 .. 79-84 xd 
4 per cent. 1«& Mort. bob Btock .................. .10 . 89-92 
W.T Henlay’s Telegraph Works, Ordinary ................ § 10114 
44 per cent, РгеЇегепсе............................ 6 } 
44 per cent. Debentures .......................... 1 1044-1064 
Inaí« kunner, Gutta Percha, and Telegraph Works ........ 10 114-154 xd 
4 per oent, Debe бчгөз............................ d ‘6-8 
National * lectric 0 Co. 1-170000 ............ 1 11/15-13/16 
Parker. Tbos , Limited, Ordinary .......................... 10 .. 10-1 
Pe-bles Crus): nu О ., 6 per cent. Cum. Prof , 20,001-:0,000 5 .. — 
Telegraph «n truction aud Mainten nos 12 1 108 
per cont Bonds ................................ 100-103 
White, J. G., and Oo., 6 per cent. Cum. Pref., 1-15,000...... 10 8-9 xd 
Electric Lighting and Supply.— iur 
oun 
Name, Еі -— price 
Adelaide Eleotric воро; у On., 6 p c. Cum. Pref., 1 10, ee 5 .. 44-5 
Bournemouth and P Ordinary . 10 94-104 
44 per cent. Com Pref, 7 501-15 `600...........г.... 10 . 94-10 
6 per cent. Cum -econd Pret ., 15 001-22, ss 10 94-103 
44 per cent. Ue ben ure Stock, Red. ..... Me... 100 88-.01 x 1 
Bromley (Kent) Klectric Light and Power 0 5 48- 
4 per cont. lat Deb^nture Stuck, Red. ............ 100 .. 
Brompton aud Kensington, Ordinary ...................... B5 xs 7-8 
7 рег cent. Р‹еїетепсе............................ б .. 7-R 
Calcutta age ty 5000.100000 Corp., Ordinary, Nos. 150.000 5 6 
Nos. 80, O00. 100 O0 . 5 .. 5363 xd 
Camur ˖ dg - ест supply Company £10 Ord, ............ 8 .. lirl 
Cauadian Ge. erai Blectric Co , Uommon Shares $100 .. 100 xd 
Central blectric карр. 4 per ‘cent. Guar Deb. Stock ...... 100 .. 96-99 
Obaring €ross, West End, and City Blectric Supply. Ord., 
1-80. ri e ue II Died T cate Mat de " 514 
per cent.. um Pre -OU ⏑ o ee 
—— 4 рег cent. Debenture Stock, Bed. ................ 8 J 9890 
“ City 5 4 * C um. Pref, I-40, 000 5 Sal xd 
ditto 001-80 000 ............ б .. 
Cheisea Electricity Supply ................................ sx E 3 
г cent. Debentures .......................... .. 100-103 xd 
Chic. iison Oo., lst Mt. 5 po. du-yr. Gld. Bds. Ked., $1000 
City of London, Ordin ar . 10 10 
6 per cent. Cumulative Pref ...................... 10 .. 11-19 
5 per cent. Cebenture Stock ...................... in .. 120-125 xd 
44 per cent. 2nd Deb. 8tk. Prov. Certa (all ee . 95-66 xd 
City of Wellington Blectric Light and Power Co ы 
ceut. Re. istered lst Debs , Red., 1-1 660 60 .. 50-55 
Cordoba Lt; ht aud Power Co, ‘Ist Mt. stl. 5 per cent. Вів, 
Red. d 0d 8 100 . 90-92 
County of Durham *lectrical Power Listribution Oo. bs 
Ordinary, 10 001-50.000 ....................... „„ E At 
5 рег cont Preference, 1-50,000 .................... 5 .. 48-44 
County of Lor.don Elec. Supply. Ordinary .. Кырк» A0- ue T 
6 per cent. Com Pref. ............................ 10 .. 104-1 
44 per cent. Debentures Prov Certs. All pd., Rd. 100 .. 103-106 xd 
4$ per cent. 2nd Debentures Prov Certs .......... Me 
Edmundson's Blectricity Corporation, Ordinary, 1-50,000.... 5 .. i- 
6 per cent. Cum Pref............................ 85 213 
44 per cent. First Mort. beb....................... 100 .. 70-80 
Electrical velopment Co. of Ontario 5 per cent. lst 
Mort. 20. gone wold Bonds, 10 751-15 750 ................ 74-77 p c. 
Electric E Traction Оо. of Aust , 6 p c. Сш Pf., 1-30,000 5 2:2) 
5 per wei Debenture ^t. ck, NIA; n 00 xd 
Electric Supply Co. of Victoria, 5 per cont. lst Mt. Deb. 
Ntock, f 100 .. 92-4xd 
Folkestone Electro supply. Ога. , Nos 1-10 000.............. 5 . 44-5 


5 per cent. Cum. P. et., Noe. 1-1000J .............. 5 
Bod. докер Sean's 100 


44 per cent, First Deb Stock 


Hove E:ecuric Lightt: g Ord 1-135000 ...................... 63-63 
Indian Klectric supply snd Traction Co, 6 per cent. Con- 

struction Пеп, tock, Rei. ............................ 100 98.101 xd 
Isle of Migh Riec. It and Pr., 44 p.c. Db. stk., Red .... 100 92-35 
Kalgvoriie R'e tric Pow r and Lighi ., g. 6 per ‘cent, Cum. 

ief -1-150 000 erc 1l. 1/63/15 

E ensington and Knightebrioge klec. Lt, (nd, 1-21,000...... 5 8-9 
Kensington and Enightebridge and Notting Hill, 4 per 

cent. Debenture Stock, Red....... .................... 98-102 


00 .. 
Kidderminster and Dist, Elec, Lighting and Traction, Pref. 10 .. 93-104 
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Amount 


Name рий. Last or 
London Electric, Ordinary ................................ $ 11-13 
б per cent. Pre . 5 4-94 
4 per cent lst Mortgage Debenture Stuck, Ked.... 100 87-91 
Madras siectric supp y € rp ratiun 5 per cent. Cuustruc- 
tien Deb. Stock, Көй (Prov, verts ). ail paid .......... 100 92-95 
3 О, diary, 00 001- 00, 0 5 58-04 
44 per cont First Mortgage Debeuture Gk. 100 100 Gd 
44 per cent. ol AMOR "T 5 ag dà xu 
<$ yer ount Mortgsge Deventure, Red ............ 100 12-90 xd 
Merten, Ы! сіс Liubt C..., d per cent. let Mort. Guid kds 
1955, C 1 1 000 ($10)), D 1-5,000 $500), M 1 4, 00 81 000) — .. 76-78 p.c. 
Мек.сап Lig L aud P wer Co., Capital stock .............. $100 .. 49-51 
- cout le. Mort, Gold Бойз, hud., 1-4 000 
($500). 4,001 14 000 1. O00 % ̊ n — 84-E6 
Midiand Riectric Power vis, 44 po l:t Mort. ved. — 9.97 xd 
Newcast v-upo-.-Ty.-o *1 culo supply, Ordinary, 1-57 6089. 5 64-1 
do , 57.010 75000.................................. 64-63 
do , 75. 001.57 Lot 8«ue* at LSE prem ‚ 16s. pais . 5 64-63 
5 per cut. 1-57, 009 5 d 
d. Soor? 500 (issued at 10. prem., 4% pid)... 5 55) 
Мои g Hill Eier ic Ligutiun gg 10 104 114 
per cent. Hired Mert Ue ha. Nos. 1 500 (arg.) . 100 .. v7 
Oxtord leere. Uruluary, 1-96 aud 40.14, 3 1lbpĩùĩᷣĩ.q.: 5. 546 
——— 4 per cent. Vebenture Silk ͥ 100 .. #%0-97 
River Piate Bicotricity Co, Urd., 1-119 687 & 1¢0,501-120 507 1 9/16 116 
——— 6 per out. Non-Cum. Pret , 1-100,000 .............. 1 .. 116-15, 6 
—— 5 per cent. Debenture Stock. ni 100 95-55 xd 
Rosario Klectric Co 6 per cent um Pref, 1.20 000........ 5 43 5i 
—— — 6 p г coot, Cum 2nd Pref., 1-15000................ 5 43-58 
Royal Electrical Company of Montreal, 44 per cent. Firet 
Mortgage venentures ........................ 98 
Shawinigan Water and Power Co, 5 p.c. Cons lst Mt. Вав. — 98-100 p.c. 
Banitnicld Markete blectric Supply. Urd., 1-12,000.......... 5 4-14 
4 per cent. Debenture BUICK ...................... 100 71-19 
South Lo on Ord AD rins Port ii 5 24-3 
etropoliten Blectrio Light ard Power, Ord. 1 : 
7 per cent Cum Pref. .............. VV 1 ise 3/16 
— — 44 per cont lat Mort. Deb. ........................ 100 99 102 
St. J. es апл rall мап, Ordinary, 101-20,080.............. 5 74 81 
— — 7 рег cent, Prei 5 65-*i 
34 cent. De). 100 85.90 xd 
Urbe» «i ctric supply Cu, Ordinary, 830 007... 5 10 eg 
5 per cent. C «nulative Preference, 50 001 80,000. . 5 16.24 
West-oioster, Ordinary .................................... 5 73-83 
44 per cen. Qum. Prof., 110,101-155,251 ............ 5 44-9 xd 
Electric Tramways.— : 
mount 
Name. pai t. Last Ds 
Anglo-Argentine, 6 per cent. Cum Pref., 1.240 00° ........ 5 53-¢ xd 
10 , er ceni. Nun-Cun 2.4 Prel., 2 0008 80 d. 5. d 84 
vermanent 6 per ceut U-besture to. k. 1888 . . 100 .. 12-128xd 
Aücki«ud lec Ггашв, 5 p. ls Mor. veb Stk, Көч. .... 100 101-104 
Barc-l na Trau ys, ord ‚1-20000........................ 10 .. — 
5 per cent. Cum. Pref. ha: ма, 1 10 000 ............ 10 — 
5 percent Deb.. Red., 1 600 ...................... 100 — 
44 per cent. Red. Deb StUuk k 100 
Bath Klec Üramways, Ld., Pref. Ord Bua - es. 75,0011:0,£606 1 . 11/16 5 13/16 
5 per cent. um Pref. Shares, 1-75 000 ............ 1 12510 t 
Birmiugnam and Midland Trams., 4j p. c let Db. Stk, Кеа. 100 
Blackpool and Fleetwood Tramroad.................... 10 .. 131 1 г 
Bombey Elec Supply acd Trams Co, 6 percent. Cum. Pret 10 94-94 
44 per cent. Deb. Stuck, Кей....................... 100 . 91 92 xd 
Brisbane i гаш тау Invest, Ord., 1 75 000 5 EE 
5 per cent. Cum. Pret., Nos. 1-76,000 ........ 5 . 48% 
45 per cert Deb. Stk. Red., Prov. Certa. all pd .. 100 94-98 xd 
Britien Uo era hla Electric Raliway Co., Oid Def. .......... 100 124-1 7 
Ord. Pref.: 8 100 107-103 
5 per cent. Cum. Perpetu«l Pref. Stock ............ 100 99 103 
44 per cent let Mt. bebe. Nos. 1 6,250, of £40 each 40 88-101 
44 per cent. Vancouver P wer E A 10 100-103 
British Biectric Traction, Ота. 1-300 000 & 60 001-90 000 . 10 14:3 
6 per cent. m Pf..3).0001-60 000.................. 10 .. 5 54 
§ per cent. Perpetual pepe ure мою ............ 100 9° -93 
44 per се... 2nd Deb. "tock........................ 100 7 -75 
Bueno ayres and Belgrauo !rams.......................... 5 48-48 
** A" 6 per cent. Сш. Pf., 1-6 .000.................. $ 45-54 
" B" 6 per сеп Cm. Pf.,127900.................. 5 43 51 
—— —— 5 per cent. Den. Stock, Red. РРР 100 105 115 
— — Prov. Cert.. all vans eee 100 = 
Buenos лугов E!ectric Trams, 5 р.с Deb stk, Ked......... 100 89-91 xd 
Buenos Ayres Gd Na. Trams. Co., 54 per cent. Pref. Deb 
Ho vs. Red. 1-1,500 Vida qutt ioca deg le ed CI SU L0 ripa 100 99-103 
—— — 6 per cent. бер. Bonds, Red.. 1-2,275 .............. 1 98-103 
Buenos Ayres Lacrcze Trams. Co., Stg. 5 per cent. 1st Mort. 
Deb. “tock, Red. ...................................... 100 91.94 
Calcutta Tramways, Ord., Мов `1.157.610 .................. 5 7705 
— — 5 per cent. Cum. Pee f., Nos. 1 20000 .............. 5 i-53 xd 
— —— 4} per cent. 1st Deb. Stock. R/ ĩͤ cess 100 .. 99.103 xd 
Cape Electric Tramways, Мов. 1-480, 000 saec b us 4- 
City of Birmingham Tramways, 5 per cent. um rei. 5 .. 4-4 
4 per cent lat Mortgsge Пер, 1 3 000 (19177 100 96-99 
City of Buenos Ayres Trams. Co. (1 04), 1 -248,000 .......... 5 5-54 
4 per cent. Deb. Stock, Red. 1385 .................. 100 97-101 xd 
Colombo Miectric Tramways and Lighting, 5 per cent. 1st 
Mortgage Debenture Stock, Red. ...................... 100 93-97 
Cork Electric Tramway and Lighting Co., Ordinary ........ 10 13-14 
6 per cent. Cam Pref.............................. 10 123-133 
4 per cent. Debentnres ............................ 100 -95 
Dublin United Tram ways (1896), Ord. , Noe уи sede 10 124-134 
6 per cent. Pref., Nos. within 1-40 000.. ...... 10 123-1°3 
34 per cent. Mort Debs.. 1-3.000 Red .............. 100 90-95 
Hastings ad Dist. Elec. Tram On., 44 p c. Deb. мік. Red.. 100 97-100 
Havens Riectric Railway Conenitdat. d Mort. 5 per cent. 
50-year O-apoo B n а of 1952, 1-6957 ................ $1 000 82.87 
Imperi 1 Tramways Ordinary.............................. all 18-19 
б per ce- t. Cum. Pref. ............................ all 14-14 
44 per nent. Deb. %їсеК............................ 100 108-11 
Isle of Thanet Electric Treamwava and Lighting, 5 per cent. 
Cum Pref, № з. '0001-60000 .......................... 5 -18 
4 par cent. let. Mt. Db tt. Red................. 100 xd 
Calf i- l otro Tram wavs. 1-250 000.................... 1 )/'6-4 
5 per cent. “A” Neh. ark 100 . 87-91 
6 per cent K” Deb St ck .... . 100 71-75 
K14d-rotaster and Distri-t lighting a d Traction, Pref... § 10. 0 
Lancashire United ior нау Limi-ed, 5 per cent Prior 
Lian Neh “tack, Roꝶl l . 92 95 xd 
£296 500 2nd Mort Neh. Stock .................... — .. — 
283. 30 ‘eferred Deh. Stck (all fully pad). — .. — 
Lieb m Stectric Tramways. Limited, Ord Nans, 1.594, 88. E 22 3-11 
— —— 6 per cent. Cum. Pref., Nos 1-425 553.............. 1 13/16-1 1/16 xd 
— —— per cent. Mort Deb., 1-5,000 Red................. 100 .. 92-97 
Loadon United Trys. (1901), 5 per cent, Cum. Pref.......... 10 35 xd 
—— 4 per cent. 1st. Mt. Db, Stock, Red. ee %%% „„ „ 100 xd 


— . — — — 


Amount 
Name. paid. 
Madras Elec Trams. (1904) 5 рег cent. Deb. Stk., Red. . 100 


Manila Elec. В.к. and Lightg. Corp, 5 р с lst Lien and t oll 
Tr Sukg Fund ld B-nds cf 1 ‚ Кеа. 1-635 ....81 

Manx kic. knilway Co., 54 p. c. Cum. Fret., 301.1 635 аһа 
23,836.25 000 ое сенел wake wha reeds CREE — 

44 per cent lst Mort. Deh stock ked : 

Metropultian Elec. t:ams., Defd., 1 000 001-1 314 oie... 

5 per серб. Cum ref. 500.001 1 000 000... 

44 per cent. Deb. Stoch. Heu 

Mexico ‘rams. Co, Gen Cons let Murt £0- ear 5 per cent. 
Gold Bunds...... —— e e Шан 

Milwaukee Electric Bail vd Light. 5 er cent. 30-51 Con. 
Murt Bonds, 1926 1-5,500 ana 7.001-8,000 1 

miii tg Street Rail., 43 percent. dtoil g Deb. (01-2 000 


New tenera! Traction, 6 per с. nt. Cum Pret., 1-10 000 aud 
34 001-74 000 
Oldham 28.06 .р, and Hyde tramway, Urdinary .. ...... 10 
5 per cent. Cum. Pref. ............................ 10 
Pei th hloc. Tramways (W A.) 5 рег cem 1 Mrt Deb. bk. 10 
Potteries Electric Thact:on Ordi» 1.245 000 ............ 
5 per cent Cum Pref. 300 001 545 iis "DE \ 


44 per cent. l'ebepture ^t. ık.. ое 100 
Provincial Tramways Co., ndio» 1-24 912. 6 0 % „% 0 „ 0660 10 
6 per cent, €um. Pret., 1-10 000.. 10 


Како n Riec, Tramway and tui p. y Cu.. 6 р c. Cum Prof., 


1-20, 000.. **950689 „„ 5 
44 per cent let Mort, 1 eb, Bio. K. Red.. e.s... 100 
Sao Pauls lramway, Light, and P. wer (eee 8100 
5 per cent. Ist Mort Deb, Red. 1929 1-11 000 . . $500 
South Metr:poiitan Electric Tran ways в d Lighting Tos 
6 per cent um Pref., 19,571-169 570, Prov. ¢ erts.. 
4 ver cent. Deb nt ck. кед. 1 40. ` 100 


Sunderland District Plectric PNE 5 Po 1-t Mort. 


Bed. , саннаи 1 
Vork hire (Wart « idu.) k leo Tram Со, Ord, 70 001, 120 00 5 
6 ver cent Cum Pref., 1.46. 251. e 
44 per cent. lat Deb. Stock, Red. . 1С0 
Electric Railways.— 
Name. E 
Central London, Ordinary .. . 100 . 
4 per cent. Prein. 100 . 
deterred.. . 100 .. 
45 0 Deb. 'Ntock (Prov ке сепа, тойу paid) . . 100 .. 
City aud south Lo: dun, ‹ onsolida' e: Ordinary . . 100 
4 per cort Deberture Tt. ck . 100 
5 per cent. Pref. Stuck illlnlnll . 100 
oe [1] ge 96 *9*25283068029€809095a82t6$0696 "2959 100 
%%% f n 
Live p ol Overhead, B ner cent. Pref. ...................... 10 .. 
Ordinary, eee, рыбы... 10 .. 
4 p-r cent. Mostusge l'ebeptures, Hed , 1-1 700. — 


Uno erground К1- trio Railways of 5 5 Pe cent, 
Frofit-3haring Secured Notes — 


Telegraphs and Telephones.— 


Last price. 


2 
94-97 xd 
88-92 


10. 2 xd 


ans 


8.7 
пд) IIe xd 


Amount 
Name. pat d. 
Amazon Telegraph On., 1-25,000 ............................ 10 
p-r cent Debs. Көй, | иш E 1,069 . 100 


91-95 у.с. 


d xd 


Ж, 81 xd 


Last price. 


Last price. 


2 
84.5 xd 


Bonds, 1-28 000 and 63 001.78 ао аа $1 000 . 88.60 
Anglo-A mes ican 1 elegiaph \ 9. чш 100 .. 5518 
6 per cent. Preferred Oroipary . 100 £9-101 
Deferred O:dimary ................................ 100 16-164 
Angi -Portuguese l elephone Co, 5 per cent lst Mort. Leb. 

CUu. Me er 100 .. 99-102 
Obili Telephone e ee een oe Meee 5. 63-74 
Ocmmercet 1 t able Co., ме. 500-уезт 4 p.c. і» h, *tk., lans 100 .. 80-94 xd 
Cuba rubm «tine Teiegraph 4 0. € min» ry, 1-16 000... . 10 .. 6-7 

10 per cent Freference, 1-6 000 .................... 10 15-16 
Direct sp meh leiegrspb Co., Ога:ша»у.................... ©. 5-2 

10 percent биш. Frefeience ...................... 5 .. 8 "d 

44 per cent Dets,1t00 ...................... 50 .. 28.101 
Direct Uni d States Саме Со.............................. 20 133-134 
Direct “est India Cable Co, 44 per cent. Debs., reg. 

within 1-1 200 Re 100 .. $9-101х4 
Eastern and моц African, 4 per cent. Mort. Debs., witbin 

%%% Aa аео OE Aa aoa уук КЫЗЫ 100 98.101 

4 per cent. Reg. Mort. Debe. (Mauritius subsidy), 
1-8 000, 19 13 Core eee ов seco воне „ „„ „„ „„ оо ое ео өө зов ее ео өө oe 25 es 9e -100 
Eastern Extension, Australasia and Obina, 1.300 000........ 10 .. 128-12 
$ per cent. Mort. Deb. Stock. Регр................. 100 .. 94.1024 
Eastern Telegraph Co., Ordinary stock .................... 100 30-135 
34 per cent. Preference Stock ... —— Mà 100 85-86 
4 per cent. Mortgage Debenture Stock ............ 100. 99-102 
Great Northern Telegraph Co. (cf meee cent 10 303-324 
Halifax and Bermudas Cable 45 per cent. lst Mont. 

Debs , within 1-1.200, Вей.............................. 99.10 
Tndo-Karopean Telegraph %)yĩù]⁰i!ĩ ³ͤ K ЕРИ 28 52-55 
Marconi's Wireless Telegraph Co, Nes 255.128-:84,190.. 1 .. 916-1116 
Monte Video Telephone Co., Ordinary 1- 72,680 ............ 1 ..15/16-11/16 

—— — 5 per cent. Preference, 1 :86,492 /ꝙ0207 — .. 1 
National Telephone. Preferred ............................ 100 10y-1'1 
Peforred e.... 100 107-109 
—— per cent Cum. First Pref........................ 10 -124 
—— 6 percent fu, Second Pref...................... 10 .. 10-14 
— — 5 рег oent N:n Cum. Third Pref.................. 5 ..5316-57/16 
34 per cent. Deb. ktock, Red....................... 100 .. -8 xd 
4 percent Deb. Stock, Rede. 100 .. Pe. 100 2d 
Oriental Telephone ard El«ctric Com pa ꝶ 7 ꝗ : . 11/16-1 216 


6 per cent Cum Pref ............................ 
Pacific ud European Tel..4 р с. nuar. Neha Red., 1-1 000 100 
United River Plate Tel». Co, Ordina у 1-100 000 5 


5 percent Cum. Pref , 1-40000.................... 5 
5 per cent. Debenture st сї, k 100 
Telephone Co, of Fgypt, 44 per cent. ‘Deb. Stuck. ked.. . 100 
West African Telegraph JI, И АК 10 


West Coast of mer ie 1 70 000 «од 55 001-53,008 . 
4 p.c. D-hs, 11500 guar. hy Western iab. 


West Indie. ard Parama '-legrsph Cn, Waa rp 
6 per cent. Cum 1st Preference.. —— L 
———— 6 per cent. Cum soal Preference .................. 10 
5 per cent. Debe.. mr. ———— em 100 
Western Telegraph Co., 1:201 930 . ——— € 
4 per cent. Debenture Stock, Red ................ 100 


. 1 116.1 316 


97-100 xd 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Mil s ef | 


Trame Returns for Ivorease or Accounts for past year. 
моек decrease. track oyen Cost 
Line. р 
Recelpts per 
Total | Passengers | Car miles mile. 
Curr: nt Endin Е Рав. | Car | Mile of 
Ending| 1907. | 1906. | Week. | “Sear, | 1908. | 1907. € lrecet,ts| cerried. run. enge mute. | t. аск 
Aberdeen Corporati Dec, 25 1281 1227 | + x 53 | = i 27 27 31 7 ^ 4 887 65 
een Corporauon .......... = 1 Oly à Ma 72 605 | 17,676 070 | 1,529 682 tr: 
Ayr Corporatioun . . ov. 17| 1,019 960 |+ 53 — 176 8 8 d 15| 15,28»| 5,605,783 378,834 928 1.517 5 55 
Baker ‘treet an t Waterloo Ry. . Dec. 28| 285 | 2195 |+ 670| 29, 05 | 2 — € = m = T = 25 
Birkenbead Corporation ........| 5, 29 | 1,0 8 v67 |+ 41 ＋ 70 | 4565 | 2953 March 31| 55,408 | 11,696,691 | 1.324 743 — — 61 
Birmingham Corporation ......| ., 28 | 6969 — — — 5665 | 5 31 18557| 5.252 0 215 345 62 9.228 | — 
Blackburn Corporation ...... „ 25| 11216 | 1191 | + 25 + 2880 2380 2% 0 „, 251 691 | 10,09-,028 | 1,002 372 i264 | 2,369 8 02 
Blackpool Corp -ration.......... „ 29! 3.3 342 |+ 51| — 12:55 173 | 14 - => — EM - Z me 
Blackpuol-Flevtwood Trams... . Oct. 26 311 279 + 32| - 1,139 | 163 63 Doc. 51| 34,819 2.707, 9.8 625,110 12903} — 1:195 
Baitan Corporation ............|Оес. 29 2152 | 1,877 |+ 275 . 5632 | 42 | 42 | March 51 11 292 23,410,690 | 2,411,959 103 | 2649 | 612 
Bournemouth Corporstion......| 4 2 1.538 | 1,442. 9| + 1,202 24 | 28 » 51 85,655| 13,503,010 | 1,769,038 137 | 2.860 | 728 
Bradf та Corporation .......... „ 28| 4,92) | 4,491 | + 435 + 1257 | 8 | 95 „ 51 232 827 | 46 728,977 | 5,167 26 10 79 | 2,421 | — 
Brighton Corporation .......... n 4: 805 740 | + 65| - 2,980 | 17:191| 17*.31 „ 51| 50,652 | 10 759,310 | 1,798,:05 U43 | 2,844 | 74 
Beisto! Tramway Company „ 77] 5730 | 8.452 | + 358 — 533 514 „ 51, 265.769 | :6.902,257 | 6 178,726 = = — 
Burnley Corporation „ 282 1,426 | 1264 | + 102 ae | 13 | 1% > 51) 62629 | 11,967,4:8 | 1,205,830 2 48 | 5,825 | 821 
Burton Corporation » 49 2*8 2/4 j- 6|- 549 9% A » 91 15 576 3,:85527 421 317 887 | 1,78 |^14 
Oardiff Oorpuration ....... exime = — — — — 32 04 1327 » 31 106,550 | 24,428,.64 | 2,624,504 974 | 5,26 | 6 
Carlisle Tramways Пошрару .... ,, 28 19% 168 |+ 25 - 48 | 85 8:5| Dec. 31| 10 253| 2790699 350.417 — — 7 96 
Central London Hallway........ „ 28| 4781 | 600 | - 22, - 19,210 6 6 » 91) 349 28 | 43 057,997 | 1,279,698a| 1:85 т 55,357 | © 22а 
Charing X. Ruston, & Hamp. Ку | , 28| 303 — — = 7i 61 E MX = EN = - 2 
City aud Зоо London Raliway | ,, 23| 3,5-8 | 3214 |+ 33) | ＋ 0 778 9 64 || Jane 30| 82,45“ 10.028.780 n ae = — 
Oolchester Corporation . ......, » 25 271 184 |-- 37 T 8 8 |*March 5 | 10,588] 2457:53 190.788 47 1.401 | 612 
Cork R. T. and 1. Company ....| „, 26 502 4535 |+ 47) - 251151 154 Dec 511 25.03 5966 354 891 9 8 554 = 178 
Croydon Corporation..........-- » 27| 1.885 — es - 12с| 12c| March 5 | 62065| 1551.98 | 1, U2408 716 3.125 [667 
Darwen "orpera!rioa ............ „ 27 785 290 5 — 17 | 724! 7-45 Ке: 22 £ f tous Е мй 
Dover orpratlooon | » 28 181 159 |+ 12 - 1,124 43 04 „ 31 12468; 3 178.063 328, 406 11 | 2625 | — 
Dahlin and Lucan Electric Ry... „ 27 129 70 |+ 9 | 2?"A| Ө 63 Е > m. ЖЕ = = = 
Darlin U.T. ri. | „ &7| 5 414 | 4.82 ＋ 592, . 3178 | 514 | 483 = = = — = = = 
Dundee City T:amwavs ........ „ 25 1,252 | 1066 ＋ 16 | +36870 | 22 22 Мау1 | 576°2| 15551905 | 1,162 792 19 4,362 | /5 
East Ham Corporation.......... » 48 98 841. 114) . 52 14 14 2 M 2 xS 2 dia pas 
Glasgow Corporation ... gy 28117, 45 | 16.108 | +105 716.042 177$ | 169 „ 51| 987 33! | 23,063 0'8 | 20 150,47 47 | 5,055 |52 
Gloucester Orporation ........ |^» 25 27 2650 + 7 — 15 lo | March 31 15455] 518211. 579,996 694 | 1,06 31 
Ө N.. Piccadilly and Brompt 'n . 28| 4960 3555 41805 — 91 9 = = ка ix 22 = 
Halifax orporation ............ — - — — — 37 „ 31! 77 996 | '8 89,242 | 1,621275 1 52 — | 85 
Hudil-rsfield Corporation ...... „ 28| 1.556 | 138 + 18 + 2,989 S54 | 35 „ 31] 8'196| 16 22,15" | 1804745 73 | 2770 | 582 
Hall Corporation ..... «odis voe „ 28 275 | ebtb5 203 | t 544 | 26 26 „ 51 121 186 | 29,151,945 | 2.955.406 84 — = 
Tiford Corporation .............- „ 7 496 415 |+ 8*', — 66! 10 10 „ 31| 26,4 6,£86,754 615,117 958 | 2225 | 65 
Ilkeston Corp ration .......... » €9 1.9 102 | + #9 | + 255 9! 90 " 5,099 ш s 2 2 
Kirkoaldv Corporation.......... — — — — — 7 7 May 15, 13,702 4,640,618 465 919 755 | 1773 | 185 
Lancashire United Tramways ..' „, 25, 1,293 | 1:49 + 255 4 14,034 xo " ind -— = ME a 25 is 
Leeds Corporation .............. » 2А| 7.051 | 6321 |+ 715 | «411,071 | 964 | 964 | March 31 327,794 | 73,(24,€53 | 7,358,185 0:69 | 3,352 | 558 
Leicester Corporation .......... „ 28| 2415, 2260 | + 155 — 42 42 С БА = бн = vai == 
Liverpool Corporation .......... „ 71 11,394 | 11,405 — 11) + 780 | 104 | 104 Dec. 3. 56% 793 | 122 091 528 | 12.115 934 117 | 6,421 | 775 
Liverpool Overhead Rallway.... , 29, 1,191 | 1,119 |+ 72| + 1,776h| 32; 665| June 30 77 568 | 10 997.148 | 1,102 803 = as — 
London Conntv Cornell! ........ „ 21| 52017 | 27,256 | 44,76! | +197,170, 98 98 | Mare. 31, 0'78.^11! 314 227 030 | 20 130 297 0 98 a 8 56 
Lowestuft Corporation.......... » 28 174 110 | + У 314 — sept. 30 110)3| 2,6 2922 545,190 79 2,156 | o :9 
Maidstone Corporation ........ „ 26 2˙9 95 |+ 121 649 01 2 March 311 517 1 186 5*6 157.050 86 2 856 162 
Manchester Corporation ........ „ 21, 14,780 | 13839 [+ £sl| + 33 978 172 161 „ 31,719,675 135.261 501 | 15.523,45: 1.2 | 4,556 | 7 05 
Metropolitan District Baflway.., ,, 28 8128 | 727 |. B5| + 2195 24 22 — = = | = mdr de, ҮР 
Metropolitan Railway .......... 29 16,227 15 41 | + 426 + 7, 9) 23) 23; | June 20| 627,794 | ¥7 659,331 = M a 
Nele n Corporation ............ 2? 58 143 | 10 — 23 21 Marh3| 7.19 235.300 203 2^3 864 1.892 | 8:69 
Newcastle-on-Tyue Corporation.. „„ 28 4,301 | 58955 |. 493| + L1'O | 593 574! „ 31,20491| 455 6.468 | 4,263 174 4 £5 | 3560 | 6x4 
Newp rt (Mon) Corporation...., , 28 705 661 |+ 44 2025 | 1134 , 144 „ 31| 324?91| 776,403 772 7E3 по] 1523 487 
Oldbam Corporation............ „ 9| 1805] 1,745 |. 61 +4, 50 | 353 352 „ 25] 4 948) 18 647,71 1 818.444 1263 | 2,603 | 7 2.8 
Portsmouth Corporation........| Мау 2° | 2,330 | 1 578 | + 757) + 632 2a 28; „ 931 98 911 | 27669 F25 | 2 199.823 079 — — 
Reading Corporation Dec. 3 567 t53 | + - "788 131 132 „ 31 32,651 8,120 79 918 825 855 | 2,476 | 4:77 
Rochdale Согро”айоп .......... — — — — — 20:9 | 209 | „ 31 54,138] 9,749 202 1 201,364 075 | 2.628 | 603 
Rotherham Corporation ........ -- — — — — 10 10 „ 31 25,10 6,745,298 t 18.41 1045 | 2,691 | 7:38 
Balford Oorporation ............ „ 23 45:8 | 4.663 | - 125 + 4605 | - | — — — — = = Žž — 
Scarborough Tr-mways Оо...... — — — — — 478c, 4 789% Dec 31] 7.779 1537845 228.235 82 | 1,640 | ^01 
Sheffield “orpwation .......... „ 22| 5670 | 5,412 | + 258 + 9978 | 64 | 653 | Mart c25| 274 An? | 73 966.293 | 6,804 ^ 56 9 767 4,174 | 5 M 
Southampton í orporation ...... — — -- — — 18 18 » 31 49,18] 9 457.398 1, 173.085 1071 — 77 
| i 
Southend-an-Rea Corporation.. ,, 25 301 215 |. 58 + 64 9 | э! a4 25 = = EN = PR 
Sto kport Corporation .......... = = — — — 25 25 „ 31 50.127 8 617.127 | 1,248 656 9464 — | 4849 
Sund-riand Corporation ........ .. 2 1,355] 1,346 |- 10| 1.181 2^ 20 „ 31 72.576| 17 495 132 1575425 "91 3,687 | > 37 
Swindon Corporation .......... June 5 153 — — — 44 44 31] 9300] 2.770.221 224,417 394 | 1,968 | 779 
Torqnay Tramways ............ Пес. *6 237 — — — 516) — , "M = mm | = = = os РЕЗ 
Wallasey О.р U DO. » 28 763 718 + 4^ + 727 |1268 1243) „ 31) 43.697 7.995.451 862,125 1756 |'214 | 5,439 | 75 
Warrington Oc rporarion ........ — — — — — 64 | 6 | „ 91], 19 24 65 2% 479 705 | — |10 724 1 929 |695 
West Ham Corporation ........ „ 26 2,704 | 2,304 | + 400 2146 |147 |147 | „ 31, 1 2881| 35.602 836 | 2,556 854 7t91096 ^ 4,47 | 679 
Wolverbampton Corporation.. . , 25 867 769 |+ 90| + 268 20 20 » 31 33,825 9 276.023 965.153 6:025 


x LL 


1906-7 figures. f And 98 milos of interlacing track, € Train mile. b Per mile of single track, 


c Mileg of route. А Half-year's figures, & Double track. 
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1908 BUSINESS. 

A number of our engineering and commercial con- 
temporaries have given résumés of the work done during 
the past year, and drawn discouraging conclusions as to 
the prosperity of the electrical industry. That our 
industry is suffering from over-competition must be 
acknowledged, and up to the present all attempts to lessen 
the cutting of prices by firms short of work have been 
futile. We regret to say that one of the oldest firms 
in the country, whose reputation ten years ago brought 
to it the bulk of its work at prices higher than com 
petition rates, has been one of the chief offenders. This 
firm has overfilled its shops with contracts obtained by 
undercutting its competitors in the futile attempt to mee 
the standing charges and pay a small dividend on the capital 
invested. We believe that neither of these objects have 
been accomplished, and regret to say that in certain cases 
the quality of the material supplied was far from satisfac- 
tory. In fact, this cutting of quality is bound to follow the 
cutting in prices. There is in the cases we have in mind 
no chance of repeat orders being given to the firm by 
those users of electrical plant who have suffered from the 
defects in quality of the machinery already delivered, 
hence the firm will find that it must continue to take work 
at the lowest market rates because this work will have to 
be obtained from firms who are either ignorant or doubtful 
of the quality of the goods offered. Obviously it would 
have paid the firm better to do one-half or two-thirds of 
the business if the prices obtained had carried a reasonable 
profit. This applies generally throughout the industry. 
There was last year ample business put through in the 
manufacturing line and also in installation work to give a 
fair return on all the capital invested for the production 
of the plant and its erection. It has been the struggle 
between rival firms to keep their shops full of work 
which has led to the slump prices. Advice given 
free is so cheap that few саге to take it, but we 
hope that the electrical manufacturers in this country 
will reconsider their policy as a whole. We see no chance 
of а combination for raising prices, and do not think tbat a 
ring, if formed, would conduce to the ultimate good of the 
industry. What is needed is more individuality amongst 
the designers, so that quality may be improved and 
individual firms obtain remunerative prices for specialities. 
If these specialities are supplied cheaply, and turned out in 
such large quantities that the small manufacturers cannot 
compete in consequence of a limited output, there are still 
profits to be made by the manufacturer. With such 
apparatus repeat orders will flow in without trouble, so that 
the cost of obtaining business is reduced. This is a marked 
contrast to the existing state of affairs when reputable firms 
spend from 10 to 20 per cent. of their turnover to acquire 
contracts at prices which will only cover the cost 
of material, labour, and standing works charges. In 
conclusion, there might perhaps be some general arrange- 
ment come to between the larger firms which would conduce 
to the non-interference in special lines of manufacture. In 
all this the success of any firm lies with one or at the 
most two individuals who make themselves responsible for 
its policy both in commercial and technical matters. This 
truism can be proved by looking round the electrical firms, 
and it shows that a board of directors can only supplement 
and not replace that individual control which is necessary 
for the highest success. In all the largest and most successful 
engineering undertakings it will he found that one man 
is sufficiently powerful to control the designing of the plant 
manufactured and to organise the staff to secure the 
efficient production of the same. These individual leaders 
may, and we trust will, make the business done during 
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1908 both more profitable and larger in volume than that 
put through last year. 


ELECTRICITY SUPPLY TO SMALL TOWNS. 


There are still hundreds of small towns in England having 
no electricity supply, though every year witnesses some 
attempt to reduce this number by the application of power 
companies and local authorities to obtain powers for giving 
& supply. Electricity is now no longer only at the service 
of the larger towns of more compact areas, and it is not 
unlikely that at no very remote date small boroughs will 
have their electrical supplies with all their concomitant 
advantages. The question to be faced, however, is that of 
the means of supply; is it more economical for electrical 
supplies to be taken from small local stations or from power 
companies? It is now more generally recognised, especially 
in the industrial areas of England, that it is more advan- 
tageous to take supplies from some central source rather 
than to generate at private plant, largely owing to the fact 
that experience has shown that capital expenditure per 
kilowatt of generating plant is generally reduced in pro- 
portion to the increased size of units, and also owing to 
the desire to reduce wages and management charges, and 
to avoid the necessity of stand-by plant. "These arguments 
hold good in the case of factories situated in an industrial 
area in which it is possible to obtain a cheap supply of 
power from a supply company. But when it comes to the 
question of а small borough taking a bulk supply from 
some large undertaking, other considerations enter. Pro- 
vision must then be made for losses in transmission and 
conversion, while there is to be made allowance for extra 
capital expenditure on transmission. These questions are 
not incapable, however, of meeting with solution. By 
means of the power companies’ overhead transmission and 
overhead distribution a stage nearer that solution has been 
reached. Mr. J. F. C. Snell has advocated, as the most 
economical way of supplying small districts, that these 
distriets should take the supply from an outside source, 
when available at reasonable rates, rather than install local 
generating plant. 
be given to overhead transmission from power stations— 
which, no doubt, the power companies will take care to 
obtain. These, he concludes, are the only means for 
economical supply. Underground distribution, in his 
opinion, would almost invariably put electricity “out of 
court” in competition with local gas supply. A means by 
which the use of electricity may be encouraged in small 
districts is by the fire insurance companies showing 
encouragement to householders to enable surface wiring to 
be adopted at a low pressure. 


MILLING CUTTERS. 


It is so unusual an occurrence that any one of the pro- 
cesses of manufacture in Government workshops should be 
made public for the benefit of engineers and engineering in 
general, that particular attention should be drawn to the 
“Notes on the Manufacture and Upkeep of Milling 
Cutters” which Dr. H. T. Ashton recently presented to 
a meeting of the Institution of Mechanical Engineers. 
Dr. Ashton is connected with the Royal Small- Arms 
Factory at Enfield Lock (a department in which secrecy 
is strictly enforced), and it is to his credit, as well as to 
the credit of those who have control of the department in 
question, that much valuable information respecting a class 
of tool whose merits are not, perhaps, sufficiently appre- 
ciated should be made public. The Institution of 
Mechanical Engineers is also to be congratulated on being 


He has also urged that facilities must 
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the medium through which the communication was made. 
Dr. Ashton detailed a system of manufacture developed 
particularly to meet the difficulties of extending the use of 
high-speed steel to milling cutters of complicated shape, 
required when cutting to give an accurate finish and a good 
surfa:e. Perhaps the advantages to be obtained by the 
use of high-speed steels for milling cutters are not so 
obvious as they are for the heavy lathe or planer tools, 
where the almost red-hot chips that they can be made to 
produce appeal to the least observant onlooker. When, 
however, it is considered that this class of steel not only 
has the property of keeping a cutting edge for a reasonable 
time when taking very heavy cuts at a previously unattain- 
able speed, but also keeps its cutting edge when used with 
a moderate cut and speed for a far longer period than was 
previously obtainable, its advantages, if applicable to com- 
plicated milling cutters, are clearly just as great as for the 
simpler tools taking the heavy cuts. Dr. Ashton indicated 
the methods by which the cutters are prepared. He dealt 
first of all with the quality of the steel, which is annealed 
by being placed in the annealing furnace first thing in 
a morning and then gradually heated up to 700deg. 
to 750deg. C.; this heat is usually reached by 
one o'clock, and is maintained until about five 
o'clock, when the dampers are closed and the furnace is 
allowed to cool gradually for 48 hours. Annealing in 
this manner has given thoroughly satisfactory results. The 
cutters are hardened in a coke-fired furnace having a forced 
draught. Temperatures up to 2,500deg. F. can be obtained. 
The making of the cutters requires particular care and 
accuracy, and Dr. Ashton described two machines, one 
designed for forming cutter teeth and the other for 
grinding the teeth. By standardisation of the pitches of 
the teeth of their angles, and by the provision of suitable 
templates for each of the cutters commonly required, the 
use of these machines has been found to result in distinct. 
economy both in the upkeep of cutters and also in the 
quality of the work turned out. The life of some milling 
cutters prepared by the methods indicated by Dr. Ashton 
has been extraordinary. For example, a cutter working in 
a self-acting cross milling machine and operating upon the 
bodies of the service rifle at an average cutting speed of 
69ft. per minute, with a feed of 1jin. per minute and a 
depth of 0:08in , and taking a cut of an average width of 
118in. and gin. long, has produced 39,170 bodies, and is 
still good for about half as many more. This particular 
cutter has been reground across its face 25 times. The 
composition of the steel upon which it operates is 05 to 
0'6 carbon, with an ultimate tensile strength of not less 
than 35 tons per square inch. 


MAXIMUM DEMAND SHOP CONSUMERS. 


The Christmas season which has just passed brought into 
prominenee one serious failing of the maximum demand 
system as applied to shop consumers, and which to a certain 
extent accounted for the fact that shop people do not 
appreciate the value of special electric light display at festive 
seasons so much as they might otherwise do. This is 
because any extra ligliting brings up the maximum demand 
as shown on the indicator, and produces an inflated price 
for all electricity consumed for the period under observa- 
tion. This argument applies to & certain extent at all 
times of the year where an increased effort is being 
made by the business proprietor. Take, for example, the 
spring and autumn sales. One will here find display bills 
lavishly used in the windows and an immense amount of 


ticket writing done, but any suggestion on the part 
of the electricity supply man that these bills and tickets 
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should be made more attractive by being electrically 
illuminated, or that special flashing devices should be used 
on the counters or over the shops to attract attention, is at 
once negatived by the fact that the demand indicator will 
register the current so consumed. It would, therefore, 
seem advisable to include a clause in the agreement with 
maximum demand shop consumers that a customer may, 
upon giving, вау, two days’ clear notice in writing to the 
supply authority, be able to have his demand indicator cut 
out for one night in each month, thus enabling him to get 
a special display without interfering with his ordinary rate. 
There should even be no objection to allowing some 
customers, if they like, to lump all twelve of these special 
nights into one series at Christmas, and others at the 
spring sales. 


INDUCTIVE VOLTAGE DROP ON THREE-PHASE 
TRANSMISSION, WITH THE CONDUCTORS 
LYING IN THE SAME PLANE. 


BY ALFRED STILL, A. M. I. C. E., M. I. E. E. 


In a series of articles dealing with the transmission of 
power by alternating currents, which appeared in the 
Electrical Engineer during the autumn of 1905, the writer 
explained“ how the effects of self. induction might readily 
be calculated in the case of a three phase transmission with 


the conductors arranged in the usual way —i. e., occupying 
the vertices of an equilateral triangle. This arrangement 
is shown in Fig. 1. It is clear that, when the conductors 
are arranged symmetrically in this manner, the magnetic 
flux due to any one of the three conductors is not linked 
with the loop formed by the other two conductors. ТЬе 
resultant total flux of induction through any one of the 
three loope can, therefore, readily be calculated by merely 
adding together the inductions due respectively to the two 
conductors forming the loop. А simple graphical method 
of performing this addition, while paying due regard to 
the phase relations of the separate fluxes, is given in the 
article referred to. 

There is another way of stating the case of the symmetri- 
cally arranged three-phase transmission line. In ary 
electric transmission system one of the conductors may be 
eonsidered as carrying the outgoing current, while the 
remaining conductors, between them, may be looked upon 
as carrying the return current. It does not matter whether 
the system is а continuous-current or a polyphase one, nor 
how many separate conductors are used for the transmission 
of the total power; the algebraic sum of the current in all the 
conductors must be zero. Hence, in a three-phase three-wire 
transmission, with currents C,, C,, and C, in the respective 
conductors, the statement that, at any instant of time, the 
current C, = (C + С,) is always true. Now, if the wires 
occupy the vertices of an equilateral triangle, as indicated 
in Fig. 1, the whole of the return current is at a distance 
D from any one of the three conductors, and the resultant 
flax of induction in air round any one conductor—i.c., that 
portion of its total self-induction which is not neutralised 
by the induction due to the return currents—is the number 
of magnetic lines enclosed between the surface of the con- 
duetor itself and the surface of an imaginary concentric 


* Electrical Engineer, Oct. 20, 1905, р. 560. 
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cylinder of radius D, equal to the distance of the conductors 
earrying the return current. 

The problem is somewhat complicated if the symmetry 
of the conductors is disturbed. It is not proposed to treat, 
in this article, of various possible unsymmetrieal arrange- 
ments of the three conductors, but merely to explain a 
practical method of calculating the inductive effects, when the 
three wires are arranged as indicated in Fig. 2. Comparing 
Fig. 2 with Fig. 1, it will be seen that the conductor No. 2 
has been brought down so as to lie midway on a straight 
line joining 1 and 3, and, at the same time, the conductors 
1 and 5 have been moved farther apart, so as to maintain а 
minimum distance D between any two of the wires. It 
may be observed that, in regard to the middle conductor 
(No. 2), the conditions are not altered, since the total 
return current (C, + C.) still flows at a distance D from 
the eurrent C, considered as the outgoing current. In the 
case of conductors Nos 1 and 3 the conditions have altered, 
because part of the return current is at a distance D and 
the balance at a distance 2D. The inductive effects on 
conductors 1 and 3 respectively will also depend upon 
whether the phase rotation is in the order 1, 2, 3, or 
5, 2, 1. The resultant effective flux surrounding the con- 
duetor No. 1 may be considered as the algebraic sum of 
half the total flux in the loop 1-2, due to the current C, 
in conductor No. 2 and — C, in conductor No. 1, and half 
the total flux in loop 1-3, due to the current C, in con- 
ductor No. 3 and - C, in conductor No. 1. This flux is, 
therefore, equal in magnitude but opposite in phase to the 
resultant flux obtained by adding—with due regard to 
phase relations—the inductions due to the current C, in 
conductor No. 2 up to a radius D and the induction due 
to the current C, in the conductor No. 3 up to a 
radius 2 D. 


The formula for the calculation of the total flux of 
induction in air surrounding a circular conductor up to a 
distance d from the centre of the conductor is 


d 
10 9E R. 
where N is the flux in C.G.S. lines per unit length (1em.) 
of the conductor, R is the radius of the (cireular) conductor, 
and C is the current in amperes. 
The total effective flux round conductor No. 1 (Fig. 2) 
is therefore 


2 D 2D 
16 | -0 loge B - C, loge 


R 


= 10 |- (C; + С) loge E - С, loge г | 


But the quantity – (C, + C,) is equal to C, ; hence the 
formula can be written 


2 D 
N 10 E loge т – С, loge 2 | . . Q) 


In a similar manner we obtain for the flux round con- 
ductor No. 3 


2 D 
The flux round the middle conductor is evidently 
2 D 
Na = 10 Ca log e R Wo lw x са (5) 


With the aid of these three formule it is an easy matter 
to caleulate the inductive E.M F. generated in each of tho 
three line wires ; but before proceeding to the working out 
of а practical example it will be interesting to note that 
the disturbing element in the case of the two outside wires 
(the quantities C, log 2 and C, log 2 respectively) induces 
an E.M.F. component either 30deg. or 150deg. behind the 


phase of the line current, depending on the order of the 
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phase rotation. The magnitude of this component rela- | E.M.F. component, which appears only in the two outside 


tively to the total induced E.M.F. will depend on the 


value of E If this is large, as in the case of over- 


head high-pressure lines, the disturbing effect due to the 
unsymmetrical arrangement of the conductors, as in Fig. 2, 
will be so small as to be generally negligible ; but in the 
case of three separate insulated cables laid side by side in a 
trench, where the distance D is comparatively small, the 
disturbing element is of far greater relative importance. 
At the same time it must not be overlooked that the total 
induetive effects in the case of either a three-core cable or 
three separate cables laid close together in one trench, are 
necessarily small as compared with the voltage drop due to 
ohmio resistance. 

It will be noticed that the flux component, represented by 


the quantity 10 loge 2 x current in line, does not depend 


upon the diameter of the conductors or their distance 
apart. This expression gives the flux in C. G. S. lines per 
centimetre length of the conductor, when the current — in this 
ease the maximum value of the current wave—is measured 
in amperes. It works out at about 22,500 C.G.S. lines 
per mile of conductor when tbe maximum value of the 
current ів one ampere. 

The mean value of the induced voltage if the frequency 
is п periods per second will be 


4Nn 
108 
= "000892 n. 
If, now, we assume the sine curve wave form for the 


mean volts = 


— l. T n М 
eurrent—the «mean square value of which is 3.5 times 


the mean value, while the maximum value is 4/2 times the 
mean value—we obtain the expression 
(4) 


C x n x 0014 


for that component of the total induced voltage which 
appears only in the two outside conductors and not in the 
middle conductor. In this expression C stands for the 
current in amperes as measured by an ammeter. 

Practical Example.—Consider the case of three single 
cables, without lead or other metallic sheathing, laid side by 
side in a trench, and transmitting three-phase power. We 
shall assume the following data: total distance of trans- 
mission = one mile; current per phase = 100 amperes; 
periodicity == 50 ; cross-section of each cable = 1 square 
inch; diameter over copper ='41 (R= 205); resistance of 
each conductor = 44 ohm; centres between conductors 
=D ~ 5іп.; voltage at generator end=500; power factor 
8. It will be noted that the distance of transmission 
has been taken as one mile. This is partly to simplify the 
calculations, but also in order that the inductive and ohmic 
voltage drop may be a fairly large percentage of the initial 
voltage (500), and so allow of the accompanying diagrams 
being drawn to scale. In practice, so long a transmission 
would not generally be allowable without altering some of 
the other conditions which have been assumed. From the 
figures stated above we get 

D. 3 

R 205 

214 · 6, 

log 2 258, 
log 146 ~ 
from which we see that what has been called the disturb- 
ing element—appearing as the second term between 
brackets in formule (1) and (2)—has, in this example, a 
numerical value just over 25 per cent. of the more impor- 
tant term which affects all three conductors similarly. 

In Fig. 3 the vector diagram has been drawn to show 
the phase relations of the various components of the induced 
E.M.F.’s. Тһе vectors C, C, and C, represent the 
currents in the three conductors, the phase rotation being 
in the order C,, C,, C,—that is to say, C, lags behind C, 
by one-third of a complete period, while C, lags behind C, 
by the same interval of time, The actual value of the 


and the ratio 


conductors, is, by formula (4), 
C x n x 0014 
= 100 x 50 x 0014 
<= 7 volts per mile of conductor, 


and the value of the other E.M.F. component due to the 


38 = (say) 27 volts per mile of conductor. 


'25 
We must, therefore, draw the vectors O N, O E,, and 
O S each to such a scale as to represent 27 volts and exactly 


Fic. д. 


one quarter period 1 behind their respective current 
vectors, Ci, C, and C, In the case of the middle con- 
ductors—carrying the current C,—the vector E, will repre- 
sent the whole of the E.M.F. of self-induction ; but in the 
ease of the outer conductor No. 1, we must draw O M 
90deg. in advance of О C,, and of such a length as to repre- 
sent seven volte. This vector, combined with О N, gives 
О E, as the total induced E M.F. in conductor No. 1. 
Similarly, by drawing O R 90deg. in advance of C, and 
combining with O S, we obtain O E, as the total induced 
E.M.F. in conductor No. 5. It will be understood that the 
reason for drawing О M and О R in advance of O C, ad 
О C, respectively, is that these components of the t. tal 
induced E. M. F. s have to be subtracted, as indicated Һу 
formule (1) and (2). 


C, 
Уз 
РА MN 
Pd him 
4 ~ Е, 
* 
\ 
` 
* 
> * 
E, p d 2 
C i 2 
2 ! г с, 
I 
| - 
ү, 
Fic. 4. 


In Fig. 4 the E.M.F. vectors El, E, and E, of Fig. 3 
have been combined with the vectors representing ohuiic 
drop of volts—these last being equal to 44 volts, drawn in 
a direction exactly opposite to that of the respective 
current vectors. The result is the set of vectors V;, V 
and V, representing in magnitude and phase relation the 
combined ohmic and inductive voltage drop in the three 
conductors. 

Fig. 5 has been drawn to show the relation between the 
impressed potential difference at generating end and the 
pressures between conductors available at the receiving end. 
The large equilateral triangle, P, P, P, represents the 
pressures at generating end (500 volts between termin il-) 
The equivalent “star” vectors are O P, ОР, aud O Py 
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drawn 36* 52' in advance of the current vectors, because cos 
56° 52’ = -8, the assumed power factor of the load. The vectors 
VI. Va and V, of Fig. 4 — which have been redrawn to the same 
scale as the largo triangle—have to be added to the vectors 
O Pi. O PS and OP, respectively in order to obtain the 
triangle, Ё, R, R,, representing the pressures available at 


P 


/ 


„„ 


о 
S 


6 


C; 


Fic. 5. 


the feceiving end. These pressures are not all equal in 
value, as would be the case with a symmetrical arrange- 
ment of conductors, but the differences are small The 
voltages at receiving end, as scaled off the dia , are 
approximately : between conductors 1 and 2 = К, R, = 405 
volts ; between conductors 2 and 3 = R, R, = 414 volts; 
between conductors 3 and 1 = R, R, = 400 volts. These 
figures show that the want of symmetry of the conductors 
is not likely to introduce serious troubles in practical 
wofking, even in the case of cables run side by side with 
a comparatively small distance between centres. 


COST OF ELECTRICAL POWER FOR INDUSTRIAL 
PURPOSES.* 
BY JOHN F. C. SNELL, MEMBER. 


The fundamental elements and details of design of large 
power stations and transmission systems are now во 
generally accepted that there appears to be but little to 
add to the available information ; but the author thinks 
there is yet a good deal to be diseussed in connec- 
tion with the economics of electricity supply, more 
especially now that а large demand has arisen for cheap 
supplies of power. Indeed, it may be said that electrical 
supply — whether under municipal or company administra- 
tion—appears to-day to have reached a critical point 
There is no disguising the competition of the gas industry, 
which has been thoroughly awakened by its newer rival, 
with consequent improvements by gas engineers both in 
its utilisation for lighting and also for power. This has, 
for the time being, checked the hitherto steady growth of 
electric lighting, and, together with other sources of power, 
has become a serious competitor with electrical power. It 
will be wise to recognise this present position of electrical 
supply, and thus enable us to develop undertakings along 
sound engineering and financial lines. То do this we 
must take a dispassionate view of the limitations of 
badly-situated stations, and also of those power com- 
panies which require a heavy expenditure on transmission 
and distribution. It is pro to compare the costs of 
supply from town installations and power companies, and 


their relation to the cost of production from plant of 


various kinds installed in factories. For instance, if a 
manufacturer can install plant wherewith he can obtain 
power at а cheaper rate than he can be supplied from an 
outside source, surely it is in the ultimate real interest of 


* Paper read before the Institution of Electrical Engineers. 


our industry to say во. Ог again, if any town can obtain 
а supply from a power company more cheaply than it can 
hope to produce from its local station, then, again, it is in 
the interest of that town that the supply should be taken 
from without. Or if а number of suppliers can benefit 
their collective consumers by combination, then the Legis- 
lature should remove the present obstacles to such co-opera- 
tion in the manner contemplated by the Electricity Supply 
Bill, dese d promoted by the Board of Trade, which has, 
unfortunately, not yet passed into law. 

The author suggests that the following economical 
axioms apply to electrical supply ; these are the result of 
experience, and will be admitted by members who have 
had any extensive experience of supply from stations, and 
who also have investigated the economics of local plant: 
(1) There is generally a critical load factor and size of plant 
within which no outside supply can hope to compete with 
a user's local plant—+.¢., at and beyond this critical point a 
user can produce more cheaply from his own plant. (2) 
There is a real limit to the economical radius of distribu- 
tion from any power station—whatever the pressure of 
transmission—or whether by underground cables or over- 
head lines. This is in the abstract, of course, self-evident ; 
but the author means that this radius is much less than is 
usually advanced by power company promoters. (3) 
Minimum outlay of capital is indispensable in power supply, 
and can only be obtained in the power-house by the cen- 
tralisation of large units. But this can be neutralised in any 
particular case, and the capital per kilowatt raised beyond 
the critical value by attempting transmission over too great 
a distance. (4) Successful power supply depends upon: 
(a) the geographical positions of the user and supplier, 
because the capital cost of the supplier’s plant, plus 
transmission and transformation, may exceed the capital 
cost of the user's own plant; and (b) the resultant diversity 
factor arising from multiplicity of industries. Arising 
from this latter point, great care has to be exercised in the 
districts where the industries are all practically of one 
nature, for the diversity factor will be almost nil in such 
cases. 

The competition of the older established rival, gas, must 
be met by improvements in, and the greater economy of, 
metallic filaments, or other new types of lamps, rather than 
by the cheapening of the cost of production. The effect 
of power supply superadded to lighting supply must of 
necessity reduce the general cost of production, because of 
the greater resultant diversity factor and consequent 
improved load factor, and in this country probably 2:04. 
per unit may eventually be reached as an average cost of 
ighting units. The price of lighting must always be con- 
siderably in excess of average power prices, both because of 
its lower load factor and also of the greater cost of low- 
tension distribution systems and requisite service connec- 
tions. This reduction of price, however, cannot be com- 
pared with the importance of a probable reduction of 
energy per candle-power from 4 watts to, say, 1:5 watts. 
No doubt this present competition is really healthy for the 
electrical industry, if hard upon the present workers, for 
from the struggle for existence will spring improvements 
which will result in the survival of the fittest, which for 
lighting and power—bias apart—must prove to be elec. 
tricity rather than gas or other systems, if only from its 
inherent better characteristics affecting health, cleanliness, 
safety, and adaptability. It is to power supply, then— 
after lamp manufacturers have evolved their best—that 
suppliers must look for increased output and steady 
growth. The author does not mean by this that power 
should be supplied at rash speculative prices—power 
supplied at any price, as it were - ог at less than cost 
price, as во many electrical undertakers, particularly iu 
London, are now doing, and some of them to their 
sorrow. What is meant is that power should be obtained 
as а result of a rational system of charges based upon 
an economieally designed power station and distributing 
system, together with a sound foresight into the 
effects of such an added load upon any undertaking. 
Unfortunately, so many of the present smaller systems 
have so high an expenditure per kilowatt installed 
that such reasonable charges cannot be made by them, 
except at the cost of other more profitable consumers, 
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It is to show some remedies for this difficulty that this 
paper is attempted. It will be well first to examine what 
are the economical possibilities from other sources of power, 
such as town gas, suction or producer gas plants, oil. 
engines, and small local steam-driven electrical plants, and 
then to see what order of prices must be reached by elec- 
trical suppliers to enable electricity to compete successfully 
with the above-mentioned plants, and at what load factor 
or under what conditions the one will be generally more 
economical than the other. Such а comparison can only be 
made in general figures, but those given in this paper are 
based upon general rates for coal or gas and average capital 
costs for plant. The author will then endeavour to apply 
these figures to various trades and industries, many of 
which are based largely upon his own experience. He 
then will give statistics of works of different kinds which 
may be useful for reference, and will then set out the 
charges which must be adopted in order to compete 
successfully with these other sources of power. Finally, 
the probable chances of existing undertakers in London 
and the provinces meeting this competition successfully 
will be discussed, and also what steps must be taken by 
them to supply this demand for power at marketable 
charges while maintaining their systems on a thoroughly 
sound financial basis. 
SECTION I. 

Table I. sets forth the cost at various load factors of 
gas-engines supplied with town gas, suction gas engines, 
oil-engines, and small local steam plants of from 20 h.p. to 
100 h.p. with generators and auxiliaries. These figures 
have been obtained from actual users, and the author has 
taken great pains to ensure that the figures are reliable. 


TABLE I. 


ede scerlatned. Cost of Power per Unit Generated for Independent 
Installations up (o 100 Н.Р. 


Equivalent) | Town Gas at { Suction or 

Hours 2s per tooo | Producer 
per Annum. cub. Я. Gas. 
d te 


nones Average 
Factor Costs. 


Vor cent d. 

10 1423 1:286 

15 1'210 0'972 

2C 10900 0813 0'054 
25 0715 0'079 
30 о'650 0:778 
35 o'600 0'720 
40 0:503 0675 
So 0511 0:617 
6o 0'475 0'97 
"x 0448 0°53 
No 0420 


TABLE. II. 


Ascertaincd Cost of Power per Unit Generated for Independent 
Plant from 100 lo 500 Н.Р. Installed. 


Annual Load uivalent Suction.or oil СЕ 
Factor. Producer Gas. i Pi 
I 


Average 
Costs 


Oa the one hand, they are not merely test figures, which 
afford no real criteria of the commercial working of such 
plants; nor, on the other, are they figures of obsolete 
engines, which would be unfair to take as a basis. The 
author has taken town gas at an average price of 2s. per 
1,000 cubic feet, and, in the case of suction or producer 
gas engines, anthracite coal at 22s. per ton or small 
peas at 10s. per ton, and oil at 42s. 6d. per ton. In 
the figures water is taken at an average price of 6d. per 
1,000 gallons. Repairs and lubricating oils are taken 
from actual figures, and depreciation and interest on 
capital outlay are taken throughout at 10 per cent. These 
are the real figures with which manufacturers debit them- 


selves, although it is fair to point out that in nearly every 
case there is no proportionate charge for supervision or 
general establishment charges, or for rating. Attendance 
is frequently not debited to the cost of power, and, there- 
fore, on all points the figures given are decidedly fair to 
these sources of power, and are even somewhat unfair to 
electricity supply. Table II. sets out comparative figures 
for larger and less frequent installations of 100 h.p. to 
500 h.p. In the final column of each of the two tables 
the average results of these figures are given, with which 
comparisons are made later with the electrical schedule of 
charges. The author sets out below actual statistics of 
independent tests taken from different industrial plants, 
and it is interesting to compare the actual figures of these 
several cases with the above-mentioned tables, when it will 
be foundethat the figures in these tables are, if anything, 
on the low side. 
SECTION II. 

Some actual data of different industries are now given, 
most of wbich were taken by the author himself through 
the courtesy of the directors and officials of the various 
works, and for the electrification of many of which he has 
either been responsible or is officially connected with. | 

Graving Dochs.— As might be expected, some priority is 
given to shipyards, engine works, and docks, being those 
with which the author has been more intimately connected 
for so many years. Take first the cost of an electrically- 
driven pontoon which is capable of berthing vessels up to 
nearly 4,000 tons displacement. The pumps are four in 
number, and are electrically-driven centrifugal pumps, each 
18in. diameter. The following are official figures obtained 
when actually docking а vessel of 2,600 tons : 


Tons of water pumped .................................... 5,875 
Maximum head on pump q . 27ft. 
Average head on pump . 164. 

Time taken to empfe . .. 25 minutes. 


Cost of power supply (outside souroe).................. | 
Number of units consumed 123 


**6*06609000900*90609090000092980090239 


POWVOE Goin dose aer ЛГ О Г ЕЯ 0644. 
JI. c ß ынена Еее 0`1004. 
Interest and depreciation at 10 per cent.......... 01594. 
0°323d. 


For comparison take another case—viz, that of a graving 
dock driven by two gas-engines, 40 h p. each, each driving 
horizontal centrifugal pumps, each 21in. diameter, with a 
capacity of 9,520 gallons per minute, with a maximum 
head of 28ft., and an average head of 17ft. The following 
are the data when docking a vessel of 1,760 tons : 

Tons of water етр{өд....................................... 
Time taken to ompt h . . .. . 


Cost of gas per 1,000 cubic feet.................. .. 
Gas consumption . . . . ... . 


The actual cost per ton of vessel docked was: 


i nS ны Кларанын `046а 
// ³³ AA EX eut АГИ 0:412d. 
Interest and depreciation at 10 per cent 0:587d. 

1:045d. 


It will be observed in this comparison that the graving 
dock represented a much longer run and a better load 
factor, and yet the cost of docking by gas-driven plant was 
three times that of electrically-driven plant. It is fair to 
say, however, that the electrically-driven plant is of recent 
design, whereas the gas plant cannot be said to be modern. 
Supply to docks will not, however, represent an important 
item, as they must necessarily be limited in number. 
Electrical suppliers will do well to adopt a method sug- 
gested by the author, which was to stipulate that during 
“peak” loads in the restricted winter months only one-half 
of the pumps should be worked, the docking on these 
occasions, therefore, taking approximately twice the usual 
time. Itis surprising, however, how few are the occasions 
when this restriction has to be enforced. In the above-cited 
gas installation, the price being so low per 1,000 cubic feet, 
16 is improbable that any great economy would have been 
gained from an independent suction or gas producer plant. 
Dock installations require an extensive system of jib and 
other cranes, capstans, and other auxiliaries. These, how- 
ever, are во demonstrably better than hydraulic cranes and 
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capstans, both in speed of working and annual cost, that it 
1s unnecessary to dwell upon them. The author has been 
associated with an extensive application of three- phase 
wer to travelling jib cranes and capstans, which have 
both sucoessful and economical. It is found that 
plant of this description has a very low annual load factor, 
consumes but few uuits, and brings in a very small revenue. 
Care rs therefore, to be exercised in fixing prices for such 
a supply. 

Shipyards.— We are enabled to compare the actual costs 
of gas-driven and steam-driven local plant of two neighbour- 
ing shipyards. Both the yards were electrically equipped, 
the ! generating plant in the one case being driven by 

engines supplied from the town mains, and in the other 
by modern steam-engines. In the gas-driven plant the follow- 
ing are the data given by the authorities themselves, and 
carefully checked by the author: 


Duration of test, 4 months ; ordinary working conditions. 
Number of gas-engines, 3. 
Total b.h.p., 360. 
Total kilowatts, 225. 
Belt-driven shunt-wound dynamos, 230 volts. 
Maximum load recorded on switchboard, 207 kw. 
Total units generated, 85,125. 
Load factor, 14 per cent. 
Cost of gas, 1s. 6d. per 1,000 cubic feet. 
The cost of power actually ascertained (but excluding any 


item of supervision, general establishment charges, or rating 
of machinery) wae as follows: 


Gas, 5,000,828 cubic feet .......................................... £225 010 
Engine and dynamo оїЇв............................................. 24 1 
W ater at 6d. per 1,000 gullons......... e 2 0 0 
Waste and stores C? . 2 5 9 10 
Repairs (material) . . ã . 2 ãẽ . ... 5 16 8 
Attendance and repairs (labour . .. 84 12 1 
Interest and depreciation at 10 per cent.. 60 0 0 
Total cost for four months . .. . . 2407 1 O0 


representing a total cost per unit of 1:173d. It is only fair 
to point out that the item “attendance and repairs (labour) ” 
is an excessive one, but the figures are, nevertheless, a 
statement of fact. The plant was under the care of engi- 
neers and an пор eee AT, and this high cost can only 
be ascribed to the fact that the plant was not so well main- 
tained as it should have been. Attention is also called to 
the large gas consumption, which amounted to 36 cubic 
feet per kilowatt-hour, a large figure even on so low an 
annual load factor as 14 per cent, The plant load factor 
was 48 per cent. 
For comparison we may take the following particulars of 
an independent steam-driven plant in a combined shipyard 
and engine works : 


Duration of test, 1 year; ordinary working conditions. 


Four triple-expansion condensing steam-engines, high 
speed enclosed, each 250 h.p. Total, 1,000 h. p., 
672 kw. 

Cooling towers. 


Boiler pressure, l60lb. No superheat. Marine boilers, 
close to engines, 

Maximum load observed, 504 kw. 

Total units metered at switchboard, 891,655. 

Load factor, 22 per cent. 

Class of coal used, small at 11s. per ton. 


Lbs. of coal per unit generated, 7:3. 
The following was the ascertained cost of generation : 


Labour 3: seco ei vod Ra sete reis M REN TRUE RE SUE AR UU AMI: £665 0 0 
Coal, 2,924 tons at 11 . HE . 1,608 11 11 
ed , w ылыа ЫКЫ 59 0 6 
Circulating water and make-up . . . . . 31 19 6 
Lubricating oils 41 a irn ante aa воб Y ERA 6 rd uio 58 8 5 
Repairs and general stores Q . 141 2 10 
Interest and depreciation at 10 per ent 1002 6 4 

£5,606 9 6 


representing a total of 0:97d. per unit generated. It may 
be observed that a shilling per ton rise or fall ia the price 
of coal 
unit by 0-039d., or 4 per cent. The condensing appliances 
were somewhat faulty, and better figures would no doubt 
have beon obtained with an improved vacuum, and with 
superheat. In another case of an engine works driven by 


г ton would have raised or lowered the price рег 


modern enclosed engines, representing a total of 1,000 h.p. 
with a load factor of 24 per cent., and where there were 
both superheat and a good vacuum, the author obtained 
the total figure of 071d. per unit metered at the switch- 
board. These cases are actual records. It may be said 
that improvements could be made by users if they evinced 
greater care, as in the above case 0:97 per unit generated, 
even with small coal, is a high figure, and could be reduced 
on test. The author's experience, however, leads him to 
think that whatever may be the results obtained on test— 
whether with gas or oil engines or steam—the consumers 
do not give that attention to the upkeep of their plant 
which might be expected, and the figures quoted are really 
reasonable average figures obtained in practice, and this 1s 
an argument in favour of generating plant being in expert 
hands in a centralised power station. 

In a paper read before this Institution some time since, 

i 


Mr. Williamson gave the following interesting particulars 
of various stations installed at large works : 

Plant Capital cost Generating cost Load 
installed per kilowatt. per unit. factor. 
Kilowatts 2 d. Per cent 

575 ey 26.255 S — 
60/ 22500 . — 2 2 2 — 
640 ..........-. 280 076 ......... 87 
750 écucess 24:90 ............ — ss esse — 
130 250 ᷑ QQ 0:675 ......... — 
000 ............ 2850 0:970 ......... — 


Paper Mills.—The following are particulars of a paper 
mill which eame under the author's notice. "These figures 
could undoubtedly have been improved upon, for the 
reason that some of the boilers were low pressure (8010.), 
and could have been replaced with advantage by high- 
pressure boilers with resulting economy. On the other 
hand, this paper mill is & successful one, and typical, the 
author believes, of very many throughout the country 
which offer а field to electrical enterprise : 


Duration of test, 1 year; ordinary working conditions. 
Number of engines, 25. Total b. h. p., 1,820. 

Total coal consumed for power driving, 17,680 tons 
Average horse-power, 1,760. 

Running hours per annum, 7,000. 

Total horse-power hours, 12,520,000. 

Annual load factor, 79 per cent. 


The cost of power was as follows : 


Coal r cS ve OR EP LO aa £9,724 
Oils and stores ᷑OL[ V . 156 
Марев: eee 1,524 
Repr. ТОТИ 700 
Interest and depreciation at 10 per cent. ......... 2,750 

£14,834 


representing 0°29d. per horse-power hour, ог an equivalent 
of 0:414. per unit generated. In works of this class, how- 
ever, 16 must not be forgotten that boilers have to be 
installed in any case, and much coal used, for boiling the 
esparto grass, heating and drying the pulp, and heating the 
ealenders. In this case, out of a total of 26,000 tons used 
per annum, no less than 8,520 tons were used for heating 
and drying purposes, the balance being required for power. 
The works in question have, in addition to the grass boilers, 
washers, and calendering machines, all of which require live 
steam, paper-making machinery, half-strip machines for 
straining, beaters, cutting and rolling machines. There are 
thus a number of machines which are usually at some 
distance from the main drive. These auxiliaries, which 
represent from 10 to 15 per cent. of the total power, and 
are usually from 10 h.p. to 30 h.p. each, could certainly be 
driven more economically by electrical means, either from 
generators driven from the main mill engines or supplied 
independently from an outside source. Works of this class 
have so high an annual load factor, and, in the author's 
opinion, are of such a size and nature, that it becomes a 
difficult problem for a central power supply (unless of very 
large dimensions) to compete successfully with the manu- 
facturer's own plant, more especially as the very nature of 
this day-and-night load does not permit of any improve- 
ment of the general diversity factor at the power station. 
The. author caleulated that this consumer could have 
reduced the annual eost by 20 per cent. by installing 
high-pressure boilers and by substituting motors for the 
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wasteful steam-engines situated at the outskirts of the mill. 
This would have reduced the cost of the manufacturer's 
own power from his own plant to an equivalent of 0:534. 
per unit. Reference to the schedule given later in this 
paper (Table XIII.) shows for 80 per cent. load factor and 
transformed three-phase current a large power supply could 
hope to compete successfully with this low figure, but this 
ean obviously only apply to very large power stations, and 
to mills situated at a reasonable distance only from such 
stations, and thus not involving a large special expenditure 
on cables. 

Jute Mills and Cotton Mills.—A jute mill is another 
difficult class of factory for the successful competition of 
electricity, and is very similar to cotton and other textile 
mills. The running hours are usually about 2,750 per 
annum, and the load is practically constant. This repre- 
sents an annual load factor of 32 per cent., but a plant 
load factor of 92 per cent.—thus the cost of power is 
exceedingly low. In an actual modern mill having a total 
horse-power of 900 the annual costs were as follows: 


Соате £1,444 
bí ox 124 
Wages and repairs ....................................... 120 
Interest and depreciation at 10 per cent 1, 350 

| | £3,638 


which is equivalent to 0°37d. per horse-power hour. Оп 
an annual output of 2,284,500 horse-power hours this is 
equivalent to a price of 0:-48d. per unit. In this class of 
mill the main engines represent about 83 per cent. of the 
total power installed, the remaining 17 per cent. being 
made up of auxiliaries scattered about the place, which it 
would certainly repay to equip with motors, not only 
because of their isolation from the main drive, but also 
because the auxiliaries generally require to run for longer 
periods than the main engines in order to keep pace with 
the output from the spindles, spinning frames, and general 
machinery. It is interesting to know that in a mill of this 
description the shafting losses represent 25 per cent. of the 
total power. Regularity of speed is absolutely essential, 
and a three-phase motor is the most beautiful application 
possible, not only giving regular speed, but also freedom 
from fire risk, which is imortant in this class of works. 
Mr. Wilson, in 1905, quoted some figures of a new mill 
engine whose full-load diagram was 738 i.h.p. and the 
d frietion diagram 300 i.h.p., showing an apparent 
efficiency of only 59 per cent. Iu such a case there must 
obviously be a good opportunity for electrical driving. He 
went on to say that the total cost per indicated horse-power 
year comes out to something of the order of £2. 5s. to 
£2. 10s. for large mills — i.e., equivalent to £3 to £3. 7s. per 
kilowatt-year—and in the case of small mills from £3. 7s. 
to £4. 7s. per kilowatt-year. Although he does not 
give the figure, this really means that, based upon the 
usual running hours of 2,700 per annum, the cost per 
unit ranges from 0°257d. to 0°287d. for large mills, and 
from 0:287d. to 0°373d. for smaller mills. These figures 
appear to the author to be too low. It is obvious, there- 
fore, that only by the greater efficiency of electrical driving 
i.e, by competing with the cost per useful horse-power at 
at the spindles, etc.—can these mills be successfully dealt 
with by electrical power. If the 59 per cent. efficiency 
mentioned above is, however, a usual figure, there can be 
no question that the cost of providing motors could be 
successfully met. In the investigations of jute mills, 
however, the author has not been able to make the friction 
losses greater than 30 per cent., and information on this 
pot from engineers who have to deal with mills will be of 
value. 

Collieries.—Several figures have been quoted recently as 
to the cost of independent plants at collieries, but the author 
may be excused for quoting the following figures again in 
order to complete thie list of possible large power users. 
In а paper read before this Institution, Mr. C. P. Sparks 
quoted the following figures for the installation at the 
Powell Duffryn Collieries. — Power-house, 3,000 kw. 
installed. Average horse-power of motors at work: 


2,900 h.p. 
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iji eC" 240 h.p 
Auxiliary motors OOO 77 
4,500 „ 
Total cost: 
Power- hou sse 222. £11:5 
Distribution and sub-stations................. . 2:6 


£141 per kw. installed. 
Annual output in unite, 4,800,000. 
Average load factor, 56 per cent. 
Coal consumption per unit, 3 7lb. 
Oost of coal, 5s. per ton. 


The cost of power was as follows : 


Ranning dost cR 0-18d. 
Interest and depreciation, 10 per cent. on £354,000............... 0174. 
Dells... 0°36d. 

In such a case it would appear to be impossible for an 


outside power supply to compete successfully witb the 
colliery’s own plant; for reference to the schedule of 
charges in Table XIII. will show that for an annual load 
factor of 56 per cent. a price of 0:47d. should be obtained 
for transformed alternating current as against 0:554 obtained 
by the local plant. It is estimated that this local cost will 
be reduced to below 0:34. as the installation becomes com- 
pleted and as the load factor rises to 46 per cent., which 
then will make competition from outside quite impossible. 
While this is true, however, of so large a local plant as 
5,000 kw., it would not, of course, apply to smaller collieries 
involving an installation of, say, 1,000 kw., in which case 
the power station would no doubt successfully compete, as 
the capital and standing charges would raise the cost 
materially. A reference to the Institution Proceedings 
(for 1906) will show the ascertained load factors of various 
parts of the equipment, which need not be repeated here. 

Steel and other Large Works.—The remarks that have 
been previously made upon the cost of supply to engine 
works apply generally to works of this description. 
Annual load factors of from 20 to 25 per cent. are 
obtained, and the prices are found to range between 0-74. 
and 0:6d. per unit. Therefore, on referring to the schedule 
of charges, it will be seen that a large power company 
eould compete successfully with works of this description. 
Of course, some deduction must be made in certain cases 
for the utilisation by steelworks of their blast-furnace gases, 
which are utilisable in gas-engines. The load factor of 
such works can be improved by the adoption of some such 
system ав the Ilgner and by kinetic storage, and thus prevent 
the abnormal fluctuations in the loads of the rolling-mills. 
Although this system is costly to install, on the other 
hand, of course, it considerably reduces the amount of 
generating plant which would otherwise be required to 
meet the * peak” loads. That this fluctuation is important 
the author has found from the fluctuation of load on com- 
paratively small rolls in shipyards, and the additional cost 
of such a levelling-out system will be more than repaid. 

Rope-Making Works.—In the case of a rope-making works 
which the author investigated it was found that the cost 
represented practically 0°5d. per horse-power hour, equiva- 
lent to 0°67d. per unit, the running hours being 2,700 per 
anoum and the load being practically constant. The 
annual load factor being 30 per cent., and the equivalent 
price in the schedule quoted by the author being a little 
over 0'5d. per unit supplied, it would obviously be possible 
to supply such works from an outside source. 

Breweries.—The author investigated the driving of a 
brewery equipped with modern plant. The prime movers 
were gas-engines, developing in all 194 hp. The following 
were the annual costs : 


Gas at 18. 6d. per 1,000 cubic fee . £338 14 9 
Wages and repair. . . . . 66 66 0 516 12 4 
Oils and store EO[ 8 —— 111 4 0 


Interest and depreciation not given. £966 11 1 


The cost of driving the shafting amounted to no less than 
£270 per annum: thus the net cost of useful power 
amounted to £696. 11s. ld. The shafting was very 
lengthy, but owing to the positions of the various machines 
this was unavoidable, and explains the reason of so great 
an annual loss. The wages and repairs are certainly very 
high indeed, but, nevertheless, the figures are the real 
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figures given to the author by the authorities of the 


brewery. The electrical cost after conversion was as 
follows : 

66.550 units at 1:54. ................................... eene . £416 
Oils nd ee —?O 20 
Wages and ferae %%%... sts bU stu dou ESO СКЕ 78 
Interest and depreciation on new plant ................................. 112 
or 2°25d. per unit. £626 


In addition there was a great deal of saving of room by 
clearing out much of the shafting, and absence of vibration 
and noise and of dirt from the oil-cups of the shafting. 
Sawmills.—The author was responsiblo for the elec- 
trification of a small sawmill which was driven by steam- 
engines, the cost being over 2d. per horse-power hour, or, 
say, 2'6d. per unit. This cost was only approximate, 
because of the necessity of calculating the actual horse- 
power hours. The calculation was, however, fairly close, 
as the subsequent ascertained cost of electrical driving 
proved. Seven motors were installed, ranging from 4 h.p. 
to 50 h.p. each, with a total horse-power of 179. After 
one year's run it was ascertained that the total consump- 
tion was 50,785 units. The suppliers found the static 
transformers and high-tension switchboard, the low-tension 
switcbgear and fireproof transformer chamber being found 


by the user. The cost to the consumer was as follows: 
Electricity. . . eret 2264 10 2 
Oils and ters са окна 9 3 4 
Interest on sub- station building . ã 12 0 0 
2285 15 6 


ог 1:554. per unit, exclusive of capital charges on motors and wiring. 


Miscellaneous Works.— Turning now to the general 
smaller power users within towns, there is no question 
that it is possible to supply these successfully from a 
central source, as none of these works are likely to exceed 
the running hours of, or the load factor from, a sawmill 
and joinery works when the annual hours are 2, 700 and 
the load fairly constant; and it has been demonstated 
that the latter works can be supplied economically from a 
central source, and at a cheaper rate than it can be gene- 
rated by local plant. In each case of small power supply the 
author has found it quite easy to compete successfully with 
local plant, whether steam or gas driven, when each case is 
carefully tested and dealt with. Moreover, in works of 
this nature space is of the utmost importance, and the 
ability to switeh the outside supply on or off at will con- 
stitutes а very great boon to the user. In Sunderland at 
the time of the last census, for which the author was 
responsible, and omitting the large engine works and ship- 
yards, there were 587 motors, representing a total horse- 
power of 1,634, or an equivalent to 1,220 kw. The 
maximum demand on the station plant was only about 
500 kw. "There was thus a diversity factor of 2:4, the total 
units for the year being 404,999, or 332 per kilowatt 
installed. This represented а consumptiou of 810 units 
per kilowatt demanded for this particular load, and was 
thus under an average load factor of 10 per cent. Table III. 
wil be of value as giving statistical information of the 
horse-power which may be estimated for works of various 
kinds. 


TABLE III. 


Units per 
Capita per 
Annum. 


Number of 
Persons 


Descziptron of Works 


Corn mili ivi ij 

Printing (daily papers) 

Saw mills "M "T 

Steel- rolling mills 

Mineral waters vis 

Engine and boiler works 

Engine and boilcr works 

Glass merchants T ET 

Coppersmith апа foundry . 

Printing (general) 

Printing (general) ~. " 
igs (average of several) 


Shipyard 
Shipyard (wi 


15.770 
50,780 
87,117 
10,483 
1.031.802 


th. compressors) 6,900 |. 
se t se, 1,820 


ese 


This will be found useful in шоро any district, ав, 
short of а complete census of thc actual power installed, 


the only way is to compute the horse-power per capitu of 
the several factories. It is interesting also to note the 
relation of the maximum demand in works to the motors 
installed, though such figures are difficult to obtain, as 
manufacturers are not generally inclined to give this 
information. The following particulars are, therefore, 
somewhat limited, and, perhaps, a discussion on this paper 
will educe particulars of other classes of works which must 
be of general interest to the industry. 


TABLE IV. 


1. 
HP of: 
Motors 
Installed 


3 
Maxunum 
Demand. 


1. 
H.P. of 
Trans- 
formers 

Poste.: 


Description of Works. 


Shipyard 
Engine works 
Printing 


Saw mills 


There is an enormous scope in this country for electrical 
applications among all classes of works. In the preparation 
of particulars for the recent London County Council Power 
Bills, the author and his colleagues ascertained that in the 
area of Greater London alone tbere are factories utilising 
altogether some 400,000 h.p , while in the evidence brought 
forward in support of the Administrative Company’s Bill, 
1906, tbis figure was given as 535,742 h.p., of which only 
29,053 h.p was then supplied from electrical undertakings. 
In most of these it would obviously pay the consumer and 
be in the interest of London and of the nation that these 
works should be electrified. In course of time this is 
bound to be. If Greater London were cleared of factory 
chimneys, coal dust, and ash wagons, and if mechanically- 
propelled vehicles replaced horse vehicles, there would 
result an enormous change for the better in the physical 
conditions of life. Moreover, a cheap supply of power 
would assist to prevent the migration of power users 
and the consequent reduction in rateable value—a factor 
which reacts unfavourably on the remaining inhabitants. 
Ав there are some 400,000 h.p. in factories to be equipped 
within the Greater London area, what must be the enor- 
mous total to be electrified within Great Britain? That a 
very great impetus has been already given to the adoption 
of electrical power there is no question. In the town of 
which until recently the author was engineer, within four 
years the power load connected had grown from 2,000 h.p. 
to over 10,000 h.p. Other towns must have experienced 
a like growth, particularly cities like Manchester and others, 
where a proper and flexible system has been adopted, such asa 
high-tension three-phase transmission, and every encourage- 
ment given tothe power user. Those towns are fortunate 
which have installed a flexible system wherewith, at a 
minimum cost of transmission, to reach large power users 
situated at some distance from the power stations; but 
those other towns where only low-tension systems are 
at present available will certainly have to face the problem 
of adopting a high-pressure system in order to reach works 
situated at some distance away, and it is these which will 
find the problem most difficult. 

It is these smaller boroughs, and the undertakers in and 
about London principally, to which additional means must 
be given to enable electricity to become available for 
industrial purposes. The:e means are discussed at a later 
stage in this paper. 

SECTION III. 


A modern power station of important magnitude and 
favourably situated ean be now equipped completely for 
£12 or £13 per kilowatt installed. One cannot imagine 
that this figure is likely to be reduced materially. A 
transmission system in which the cables are designed to 
allow for diversity of loads supplied over a large area 
could be laid down also for £12 per kilowatt supplied ; 
thus the all-round cost of an electrical installation is some 
£25 per kilowatt, excluding transformers. The author's 
experience obtained in providing and equipping a large 
number of sub-stations has been as follows. 
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TABLE V. 


Cost of Static Transformer Sub-stations, 


Cost of Buildings, Cost Kilo- | Cost 
Plant. and Switchgear. | watt Installed. watt 
£ 


Kilowatt 
Demand. 


Kilowatts 


Kilo- 
Instalied. 


mand. 


Cost of Rotary Sub-stations. 


Kilowatt Cost of Buildings, Cost per Kilo- | Cost Kilo- 
Plant, and Switchgear. | watt fastalled. watt апа, 


£ 
3,238 


Kilowatts 
Installed. 


5:553 740 
1,400 5,968 519 
Average £689 


In new ground, of course, it is in the interest of everyone 
concerned to use static transformers, not only because of 
their lower capital cost, but also because of the minimum 
space required by them, the absence of attendants, and the 
saving in running stores and repairs. Incidentally, the 
automatic arrangement of Mr. Berry should prove useful 
in factories, for, as a general rule, either offices in works 
require to be lit after the main power is shut down, or 
small repairing shifts are required at night, and lights 
required for watchmen in case of outbreaks of fire. The 
transformer losses in the larger sizes then become an 
important item if allowed to continue on circuit to supply 
these trivial loads. 

There are, however, many large works which are already 
electrified and supplied from their own plant. If direct- 
current motors are already installed, then a rotary sub- 
station must be put in at a greater cost to both supplier 
and user. It then becomes a matter for calculation to the 
latter whether it will better pay him to replace his existing 
motors by three-phase, or to pay a necessarily higher 
annual sum for transformed and converted current. In 
other words, the user has to decide whether the capital 
charges on the change-over of his motors will be less or 
more than the increased annual charge from a rotary as 
distinct from a static sub-station. Here, again, in power 
supply the difference between an all-round 85 per cent. 
efficiency for rotaries and 95 per cent. for statics cannot 
be overlooked. The total capital cost per kilowatt installed 
at the power-house, therefore, from the power station up 
to and including the user's sub-station, will be as follows: 


TABLE VI. 


Cost of Stations, Transmission Systems, and Static Sub- stalions. 


Cost of Cost of Cast of | Equivalent 
Capacity of Sub- P : H Transnission | Static Sub- Cost at 1 66 
station . oust Siem per J station per Diversitv 
per коза Шохан. | Rilowatt. Factor 


4 
3°33 
175 


Average 


250-1, 100 


Equivatent 
.| Cost at 106 
Diversity 
Factor 


Cost ot 
Power Housc 
per Kilowatt. 


Systens per 
Kilowatt 


Station per 
Kilowatt 


19°26 


— — 


£1973 


These are, however, not the real figures to take when fixing 


а schedule of charges, because of the influence of diversity 
factor. This figure will be found to vary in different 
localities and among different industries. For instance, 
the ratio of the sum of maxima observed at the several 
sub-stations in Sunderland to the actual observed maximum 
demand on the plant supplying them was only 1:25, because 
the industries supplied were very much of the same nature ; 
but it is more general to find a diversity factor of 1-66 in 
a more varied set of industries. The author is here speak- 
ing of the diversity of substation maximum loads com- 
pied with the obrorved maximum at the power station. 
Of course, the ratio of the sub-station load to the horse- 
power of motors installed in factories is really only about 
50 per cent., representing a diversity factor of 2. The 
following statistics may be useful : 


lABLE VIa. 


Total Kilo- Diversity 


Factor 


Maximum 
Load 


4 


watts ^ 
Installed Observed 


Engine works 2'00 
Enginc works ... 2'25 
Shipyard so 
Shipyard 2:12 
= Shipyard 2°00 
Dock cranes, ete. 4°00 
Saw mills 150 


Obviously the capital cost per available kilowatt at the 
power station depends very much on the diversity factor, 
for the figure which may be taken as the assessable 
value of a power-house and transmission system in the 
one case ів 225 ＋ 1 25, or £20; and in the other case, 
£25--1:66, or £15. Thus the total capital cost of plant, 
including a static transformer sub-station, will be either 
£22 54 ог £17:54, and the total cost of a rotary sub- station, 
£2473 or £1973, according to size. It is obvious that 
some differentiation must be made between a low-tension 
supply of direct current and one of alternating current 
when one is preparing a schedule of charges, for at any 
load factor, say 20 per cent, the capital charges as between 
the two systems represent an additional 5 per cent. for the 
rotary over the cost of static sub-stations, without count- 
ing the addition to standing charges from attendance or 
from stores, etc., required by the former type or the less 
efficiency of rotary sub-stations. It is of little use straining 
to reduce the capital outlay per kilowatt on the power-house 
and distribution system if one is going to sink an additional 
£2 or £3 per kilowatt on rotary sub-stations, so that there 
can be no doubt as to the wisdom of applying static sub- 
stations to all industrial purposes, wherever possible; and 
it is useless designing a highly efficient power-house and 
transmission system if one throws away 10 per cent. at 
least in a sub-station. Space is of great importance to the 
manufacturer, and so much less is required, of course, by 
the static sub-station (about 08 square foot per kilowatt 
installed, as against 1:75 square feet required in a rotary 
sub-station). Power suppliers will do well, therefore, so to 
arrange their transmission system that works requiring 
100 kw. or more shall be supplied whenever possible from 
their own local static sub-stations. If the works can be 
grouped, a centralised sub-station can be put down with 
overhead low-tension mains to each of the works supplied 
from it, so as to minimise expenditure on this item. 
In the published tables of 1907 of the London County 
Council Electric Supply Bill a differential tariff was 
adopted by the advising engineers to the Council, but in no 
other Power Bill bas this been specifically quoted. It is 
true that all Power Bills have maximum scales of charger, 
and can differentiate to various classes of consumer witbin 
those limits; but that is not the same thing as actually 
publishing a definite tariff which takes into accéunt the 
differences above mentioned. Of course, the lighting charges 
will represent a curve higher at every point than the power 
curve. This is obvious from the fact that one does not got 
the same diversity factor with lighting consumers as with 
power consumers, 1% is a comparatively easy matter to 


estimate closely the cost of a power station, and even of 
the transmission or distributing systems and sub-stations ; 
and the one factor which is really unknown, but upon which 
the scale of charges so much depends, is this diversity 
factor. 1:66 may bo all right in one district, but if 
applied universally will certainly lead to trouble, for the 
revenue would be too small if the consumers were charged 
on a scale dependent upon a diversity factor of 1:66 if 
in practice this factor only proved to be 1:25. Therefore, in 
fixing maximum scales it is wise always to base the 
mammum rates upon a diversity factor of unity, and the 
actual commercial scales which will thereafter be charged 
will, no doubt, depend upon the experience which ів gained 
by the supplier after some years of working. To some 
extent the load factor can be raised artificially and by 
arrangement. In one locality the author got manufacturers 
to modify their dinner hours, so that instead of all shutting 
down synchronously, approximately half shut down from 
12 to 1 p.m. and half from 1 p.m. to 2 pm. Some power 
companies are also arranging to supply chemical works, in 
some of which certain processes ean be shut down during 
restricted hours. This all helps, of course, and as a matter 
of fact is really about the sole reason why such very small 
charges are made to such consumers. 


SECTION IV. 


The severest handicap to power supply from existing 
London and provincial stations —whether administered by 


TaBLE VII. 
Comparison of Actual and Correct Charges for Power by Loca: 
Authonties. 
Actual Corredi Probable Charge 
ab "NETT. 
d. d d 
Barking ... А 1747 
Barnes ... 1677 
Battersea 1975 
Bermondsey 1792 
Croydon... 1.775 
ret sai 2:361 
East Ham 17535 
Erith... 15905 
Fulham .. 2:024 
Gravesend 1638 o'83 for 
Hackncy 8 13 direct 
Hammersmith .. 1°201 current ; 
Hampstead 1839 
Hornsey... 2'225 
Шога 1'440 0'68 for 
Islington dud ase 2:214 transformed 
Kingston-on- Thames ... 2°370 alternating 
Leyton ... " ae 1:857 current 
Poplar ... 1:686 
St. Pancreas 1:838 
Shcreditch 1'958 
Southwark 2'034 
Stepney ... 7 1'549 
Walthamstow ... 3129 
West Ham 1'340 
Willesden 2:988 


Comparison of Actual and Correct Charges for Power hy Metropolitan 
Companies. 


Probable Charge 
irom Power 
Supply Compauy 


Actual 
Charge 


Name et Company. 


Brompton and Ken-) 


1979 


t 
sington T EN | 
Charing Cross (City) ... 2:198 
Ditto (West End) 2˙511 | | 
Chelsea ... T A 2:388 0'83 for 
‘City of London 1554 | direct 
County of London 2:267 (current 
Kensington and ЕСА 
Knightsbridge b / 
London Electric . 1:862 | 0°68 for 
Metropolitan 2:095 transformed 
Notting Hill as 3˙32 alternating 
St. James’ and Pall Mall 1'928 current 
South London ... fa 1°518 
South Metropolitan 2:367 


Westminster 2:404 


ы —— 


cempanies or municipalities—is, in the majority of cases, 
their present high capital cost per kilowatt. It is true that 
with each extension this figure is reduced ; still, it will be 
found very difficult, especially in the case of London under- 
tekere, to reduce their total much below. £60 per kilowatt, 
or, in the case of large provincial stations, to reduce their 
capital much below £40 per kilowatt, or smaller stations 
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to £50, taking into account all existing capital outlay. 
This is where the modern power company comes in with 
the benefits of latest electrical practice, much cheaper 
buildings, larger and cheaper units of plant, and generally 
an altogether lower cost per kilowatt. Even with a power 
company, however, there is a danger that the capital, while 
minimised in the power-house, may be unduly raised by 
the cost of transmission over too great a distance. The 
present capital expenditure per kilowatt on London 
municipal systems averages £93 and London company 
stations £103, while the present expenditure on pro- 
vincial municipal stations is £70:8 and provincial companies 
£90. Table VII. shows the average prices charged by 
existing undertakings for power in 1906 within the area 
propo ed to be covered by the various London Power Bills. 

ide by side are given the figures which ought to have 
beeu charged, assuming that the average load factor of 
power supply is 20 per cent. and the diversity factor 1:66. 
The average load factor will certainly not be more than 
20 per cent.; and if it really has a lower value, then the 
author's criticisms tells so much the more against the present 
suppliers. It will be seen that in the case of the South 
Metropolitan Company the average price charged for power 
was 1:048d. per unit, whereas the real charge should have 
been 2:567d.; or take the Westminster Company, the charge 
was 1:835d., whereas it should have been 2:4d. Or take the 
municipal cases: Battersea, where the average charge is 
1:54., and the real charge should have been 1:9754. ; 
Islington, where the charge was 1:37d., and the real charge 
2 2d.; or St. Pancras, average charge of 1d., and the real 
charge should have been 1:83d. This means, obviously, 
that the power user is being supplied by these undertakers 
at the expense of their lighting consumers, who are paying 
an unduly high rate for their supply, or in the case of 
certain London municipalities at too high а cost of public 
lighting. This system may do very well where there is 
only а small amount of power to be given, and where the 
proportionate revenue is only a small fraction of the gross 
receipts ; but let there be a big increase in the amount of 
power supplied at the same rates (and despite its effect in 
the general reduction of generating costs), it will be found 
then that the total receipts are not commensurate with the 
total costs, and the result will be an unsuccessful under- 


taking. 
(To be continued. ) 


THE RELUCTANCE OF THE AIR-GAP IN DYNAMO 
MACHINES.* 
BY THOS. F. WALL, M.SC., B.ENG., STUDENT. 


(Concluded from page 26.) 
Experiment $.— 
Air-gap = 7 3mm. 
Ratio 819... 2-05. 
gap 


, tooth width 


Rati for the various teeth = 1'37, 2°05, 


Бар 
2°09, 2°67, 2°68, 4'1. 
Average flux density on the tooth surface = 5,000 
lines per cm?. 


Fio to. Curve showing Flux Distiibution on Smooth Surface ot Pole-piece, 


Air цара 73 ттүү. Average Fi; Donaty zt Surface of a Tooth л Soc lines per ст.2. 


Fig. 10 shows the curve of flux distribution on the 
pole-piece surface, and it is seen that the effect of increasing 
the air-gap has been again to diminish the fluctuation of 
the field. The measurements of the several curves are as 
follows : 


* Paper read before the Institution of Electrical Engineers, 
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Curve I.— Area - 1, 525; mean height=62°3; maximum 
height = 750 ; minimum height = 55:0. 

Curve II.—Area = 1,846; mean height = 61°5 ; maximum 
height = 72'7 ; minimum height = 53:0. 

Curve III.— Area = 1,975 ; mean height = 64°6 ; maximum 
height = 74°2 ; minimum height = 53°5. 

Curve IV.—Area = 2, 509; mean height=67°0 ; maximum 
height = 74:5 ; minimum height = 640. 

The flux distribution on the surfaces and flanks of the 
teeth for the above air-gap and density is shown in Fig. 11. 
The effect of the larger gap is to further increase the 
relative flux density at the tips of the teeth. 
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Fic. 11.—Flux Distribution on Surtaces and Flanks of the Teeth 
7mm Average Flux Density 42078 Surtace ot a Tooth ^ 


Air-yap 5000 lines perin)? 


Curve I.— Area = 1,459; ratio, flux density at tip to flux 
density at middle of tooth surface = 1:21; minimum 
height for the surface of the tooth = 76:0. 

Curve II.—Area = 1,810 ; ratio, flux density at tip to flux 
density at middle of tooth surface — 1:20; minimum 
height over the surface of the tooth = 72:5. 

Curve III. —Area = 1,879 ; ratio, flux density at tip to flux 
density at middle of tooth surface = 128; minimum 
height over the surface of the tooth = 75:0. 

Curve IV —Area = 2,232 ; ratio, flux density at tip to flux 
density at middle of tooth surface = 134; minimum 
height over the surface of the tooth = 73:3. 

These curves also show that the leakage of flux from 
the flanks of the teeth to the surface of the pole-piece is 
increased with increased gap, as would, of course, be 


expected. 
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FiG. 12.—Flux Distribution Curve on Smooth Surface of the Pole-piece. 
Air үөр = «3 тт. Average Flux Density at the Surface of a Tooth ^ 13,900 lines per ст.2 


Experiment 4.—A second experiment was made with a 
gap of 5 ö5mm., but with a much higher flux density than 
previously —viz., 15,500 lines per em.? The curves 80 


obtained are plotted in Fig. 12, and the numerical results 

are as follows : 

Curve I.—Area = 1,815; mean height = 75:5; maximum 
height = 927; minimum height = 57 0. 

Curve II.—Area = 2,416; mean height = 805; maximum 
height = 997; minimum height = 60 0. | 
Curve [II.—Area = 2,445 ; mean eight = 81:5; maximum 
height = 99:8 ; minimum height = 60 0. | 
Curve IV.—Area = 2,905 ; mean height = 84:0; maximum 

height = 102:0 ; minimum height = 61:0. 
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The curves of Fig. 15 show the corresponding flux 
distribution on the surfaces and flanks of the teeth. The 
increase of flux density has apparently had the effect of 
increasing the relative magnitude of the flux peak at the 
tooth tips. 

Curve I.—Area = 1,760 ; ratio, flux density at tip to flux 
density at middle of tooth surface = 1:14 ; minimum 
height for the surface of the tooth = 96°3. 

Curve II.— Area = 2,408 ; ratio, flux density at tip to flux 
density at middle of tooth surface=1°18 ; minimum 
height over the surface of the tooth = 102 0. 

Curve III.—Area = 2,372 ; ratio, flux density at tip to flux 
density at middle of tooth surface = 1:18; minimum 
height over the surface of the tooth = 102 0. 

Curve IV.— Area = 2,754 ; ratio, flux density at tip to flux 
density at middle of tooth surface = 1:18; minimum 
height over the surface of the tooth = 103 5. 


APPLICATION OF THE EXPERIMENTAL RESULTS, 


The results of the foregoing experimente may be used to 
find the effect of slotting the armature on the reluctance of 
the air-gap. It is necessary to know this in order to calcu- 
late the ampere-turns, and there are two methods of con- 
sidering the matter. First, when the armature is slotted 
the number of ampere-turns necessary to send the flux 
through the gap is determined by the maximum flux 
density under the teeth; the average flux density, how- 
ever, is smaller than this maximum value, and the ratio of 
the maximum density to the mean density is the ratio of 
the number of ampere-turns necessary to send a given flux 
through the air-gap with a slotted armature, to the number 
of ampere-turns necessary to send the same flux through 
the same air-gap with a smooth armature. This ratio is а 
factor which Arnold calls k, and is a kind of contraction 
coefficient which enables the necessary ampere-turns to be 
at once calculated. For a smooth armature k, is, of 
course, equal to 1, and for al] other cases is greater than 1, 
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Arnold has given a curve showing how to find the value 
of this coeffi-ient for all practical values of slot, gap, and 


tooth width. The factor k, is given as equal to Ys 
where 11 is the slot-pitch; 21 is the tooth width at the 
circumference of the armature; X is a factor dependent on 


the ratio 819% and 8 is the length of the air-gap. The factor 


a 
X was determined by drawing the lines of force between 
the armature teeth and pole surfaces for various propor- 
tions of slot, gap, and tooth width. The lines of force are 
drawn by trial so that the total flux as measured from the 
drawing has a maximum value. By this means a curve 


was obtained showing the relationship of X to ES This 
g 


curve is reproduced in Fig. 14. 
From the experimental results given in the first part of 
this paper it is easy to deduce the values of X for different 


values of the ratio É for k, can be obtained from the 
figures already given. Thus 


k, maximum flux density in air-gap 
mean flux density in air- gap 


It must be remembered that the maximum flux density in 
the air-gap is to be taken as the mean of the flux density at 
the middle of tbe surface of a tooth and the maximum flux 
density at the surface of the armature just opposite. For, 
as was pointed out above, the flux density at the middle of 
the tooth face is, in general, higher than at a point on the 


FIG. 14. 


The Full- line Curve shows the Values obtained Experimentally. 

The Dotted Curve shows the Values as given by Arnold 
pole surface just opposite, especially if the gap is large 
eompared with the slot width. All the factors, except X, 


in the expression k, —— are thus known. In Table I. 


the values of the ratio of slot to gap and the values of 51 
obtained from the curves are given. In the third column 
the corresponding values deduced for X are to be found. 
TABLE I.—In this table the ‘‘ equivalent" slots have been used to find 
the ratio. lot f. c., the slot width has been taken as equal to the 


distance between the minimum ordinates in the curves of flux 
distribution on the smooth face of the pole-piece. 


Ratio alot ky. X. 
gap 
T99 ˙ III 1:49 \ 
BOB! онеге 119 „ 145 From Figs. 10 
205 etse I ne 1:51 | and 11. 
205 гена IL оао 1:59 
BAS. S 186 ае 1:88 
SS 1299 1:88 | From Fi 12 
8 n 133 1 69 | and 1 
BOS. 6 ДАТ нолон 1:60 
Ä a E — 1:79 
285: EE 1 1°61 \ From Figs. 8 
8899 125 ͤ 1:60 an 
3 ІФА о 1:59 ) 
6S оаа SSS 2˙81 
510 S * . 270 [From Figs. 6 
6:80. 6 1:280: docti 2: and 7. 
o 136 — 2: 
Thus each of the Figs. 6, 7, 8, 9, 10, 11, 12, 15 give a 
slot 


set of values for — and X, and the means of the values 


ga 
for each set have been plotted as the full-line curve in 


Fig. 14, the ratio slot being denoted by V. It is seen 


from this curve and the corresponding curve for the values 
as deduced from pictures of the lines of force that the 
experiments give slightly higher values for X than the 
graphical method ; that is, the experimental values of k, 
are less, and, therefore, the reluctance of the air-gap is less. 
Another method of taking account of the presence of 
slots in the armature and their effect on the reluctance of 
the air-gap is as follows: The total flux issuing from a 
tooth being known, the effective width of the tooth is 
taken as that width which would give the same flux if the 
density were constant and equal to the maximum densi 
actually existent under a tooth, and the width of the pole 
is taken as equal to the number of teeth under the pole 
multiplied by the effective width of a tooth as given above. 
The amount of fringing from the flanks of the teeth as 


dependent on the proportions of slot, tooth, and gap was 
given by Carter as a coefficient. From the formula given 
y him a curve has been deduced showing how the amount, 


which must be added to the actual width of the tooth in 
order to get the ideal width, may be found for any 


practical value of the ratio of slot . From the experi- 


mental results this effective width is found as follows: 
amount by which the actual width of the tooth is to be 


area of flux curve minus the tooth width, and 
maximum ordinate 


A „ amount added I 


increased = 


n this way the values of À have been 


slot 
deduced for the various ratios of slot Thus: 
gap 
000 А (Experiment). A (Carter). 
S A /// / oe vs 0:640 
BOR. лауа абе 0'620 ⁰⁰ 0`640 
BOS? 0:730 _..................... 0:712 
646 _..................... 0`458_..................... 0:435 
GG A „ йаза siet duri qud 1:000 


APPLICATION TO INDUCTION MOTORS. 

When both the stator and rotor are slotted, as in an 
induction motor, the flux distribution curve for the air.gap 
becomes very complex, and, moreover, changes its shape as 
we proceed from the stator surface across the gap to the 
rotor surface. Further, the curve of flux distribution on 
the stator periphery has a period of pulsation corresponding 
to the movement of the rotor over a distance equal to the 
piteh of the rotor teeth, and the curve of flux distribution 
on the rotor periphery has a period of pulsation corre- 
sponding to the movement of the rotor over a distance 
equal to the pitch of the stator teeth. 

In order to draw the flux distribution curve on the 
periphery of either the stator or the rotor the following 
may be considered : Suppose it is desired to find the flux 
distribution over the periphery of the stator. First imagine 
that the stator has a smooth surface; we can then draw 
the flux distribution curve on the surface due to the slotted 
rotor (Curve L, Fig. 15). The method of drawing curves 
of flux distribution has been already indicated, and an 
examination of the various curves given will be of assist- 
ance as а general guide as to the shape of the curves for 
any given proportions of slots, teeth, and gap. After a 
little practice these curves of flux distribution can be 
drawn with considerable rapidity. Next, suppose that the 
rotor has а smooth surface and the stator is slotted ; we 
ean then draw the flux distribution curve on the surface 
of stator teeth from the results of the experiments pre- 
viously described. This curve is shown in Fig. 15 as 
Curve II. Now take the actual case in which both the 
stator and rotor are slotted, then the actual curve 
of flux distribution on the stator surface will be 
found from а combination of the two curves. Thus, in 
Fig. 15 the ordinates of Curve I. are to be reduced in the 
ratio of the corresponding ordinate of Curve II. to the 
value the flux density would have if both stator and rotor 
were smooth. In this manner the resultant Curve III. hss 
been deduced from Curves I. and П. — e., the ordinates of 
Curve III. are equal to the corresponding ordinates of 
Curve I. multiplied by the ratio of the corresponding 
ordinates of Curve II. to the height of the horizontal line, 
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which gives the constant density which would exist in the 
air-gap if both stator and rotor had smooth cores. This 
horizontal line touches the peaks of Curve I. Curve III. 
only holds for the relative position of stator and rotor 
teeth shown, and the curve will vary in shape as the rotor 
surface moves through a distance equal to the pitch of the 
stator teeth. The corresponding curve for the flux 
distribution over the periphery of the rotor may be found 
in а similar way. It has been assumed in the above that 
the magneto-motive force is constant at all points of the 
air-gap. For any given curve of magneto-motive force a 
simple modification must be introduced. 

In order to find the reluctance of the air-gap in induction 
motors, we may say that if the reluctance is unity when the 
rotor and stator surfaces are smooth, suppose k, is the 
coefficient when the rotor alone has slots—i.e., the reluctance 
of the gap with slotted rotor and smooth stator is i. 
Suppose, further, the gap coefficient to be k, when the stator 
is slotted and the rotor has a smooth surface. Then the 
reluctance of the gap when the stator and rotor are both 
slotted will be given without any great error by the 
product k, ka Now ki and k, can be found by the method 
previously described, from the dimensions of the teeth, 
slots, and air-gap, and, therefore, the reluctance of the gap 
ean be at once determined. 
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Fic. 15.—Showing Flux Distribution at the Periphery of tte Stator. 


In conclusion, the author would like to express his 
appreciation of the facilities placed at his disposal for this 
work by Prof. E. Arnold; for the valuable advice given 
and the interest shown in the experiments by Prof. Bragstad ; 
and, further, to acknowledge Dr. Kloss's kindness in 
eritically reading the paper through. 


FALLACIES CONCERNING BOILER COMPOSITIONS. 
BY CENTRAL-STATION MAN. 


One of the most extraordinary things about compositions 
for removing boiler scale is that every agent or representa- 
tive who calls on the unsuspecting station man in order to 
dispose of & certain quantity of his particular valve seating 
destroyer has the only completely reliable composition in 
the market, and, if used in one's boiler, is calculated to 
remove scale in the twinkling of the eye, and the only 
thing that mars the entbusiastic happiness of the repre- 
sentative is the depravity of rival boiler composition agents 
who have the audacity to sell feeble imitations of his 
article whieh are absolutely no use. Buy the composition 
of Mr. А. Ananias, whose card has just been presented to 
you, and he will stake his reputation that his boiler com- 
position will not only remove the existing scale, but will 
prevent it from ever appearing again. 

So much for the mythical or fallacious side of the 
question. When one comes to practical facts, the expe- 
rience of the writer is, after having experience with all 


classes of boilers and waters of all degrees of hardness 
and impurity, that boiler compositions are not worth the 
money one has to pay for them. Perhaps one need not 
go so far as to say that they are absolutely useless, but 
the good that they do never compensates for the cost. A 
solution to put into a boiler to remove by corrosion a hard 
scale must of necessity be used freely, and because it is 
thus used it must certainly damage the mountings and 
valves connected with the boiler. Опе is ever “ between 
the devil and the deep blue sea,” inasmuch as if the 
solution is so weak as not to affect brass or gunmetal 
when carried over with the steam it is not strong enough 
to eat away scale. The real solution of difficulties of this 
sort is proper attention to the boilers—that is to say, 
proper care must be taken to see that the feed water is 
free from grease and oil, that the necessary soda is used 
for the feed, and that the boiler is opened out and cleaned 
before the scale has the upper hand. With these reason- 
able precautions there is little need for any form of boiler 
composition. 

The area along the basin of the River Medway is one 
of the most trying districts for boilers, because not only is 
the water very hard and highly charged with scale-forming 
ingredients, and as the district is the centre of the cement 
industry the feed waters are often charged with impurities 
from this source, yet in spite of these difficulties there are 
boilers working in that area without the use of any fluids 
or composition that keep free from serious scale troubles. 
As an illustration of the other side of the question, the 
writer has in his possession a piece of scale jin. thick from 
a boiler at Burton-on-Trent so hard that it takes a polish 
like marble, and this very boiler was dosed with every scale- 
removing imposture in creation. | 

The practice of putting fluids into a boiler after cleaning 
is as useless as putting them in before. Some people 
believe that paraffin will soften and remove scale. This 
is a most useless and dangerous thing to do, and the 
paraffin is likely to cause pitting on the plates along the 
water-line, and likely to produce highly explosive gases, 
which collect under the manhole covers and such like places 
in order to astonish the unfortunate boiler cleaners when 
they commence to open out the boiler. 

It is remarkable that after so much has been written and 
said about the scientific treatment of feed waters, and the 
number of firms who are now prepared to elaborate apparatus 
for dealing with the feed before it gets anywhere near 
the boiler, there should still be recurrences of disastrous 
explosions due to heavy incrustations and inexperienced 
tampering with compositions. In course of time, perhaps 
by the process of the survival of the fittest, the rest of 
so-called mechanics who still believe in boiler compositions 
will be eliminated by more or less painful explosions, but 
in the meantime one can only keep pegging away at the 
elementary truth that boiler compositions are not safe and 
are costly. 


FRANCO-BRITISH EXHIBITION. 


The movement to organise a co-operative electrical 
exhibit at the Franco-British Exhibition, as between the 
electrical supply companies’ committee of London and 
the electrical manufacturers, mentioned by us in a previous 
issue, is meeting with success. The undermentioned firms 
have expressed their willingness to take part in the 
scheme: Armorduct Company, Berry, Skinner, and Co., 
British Thomson - Houston, British Prometheus, British 
Westinghouse, Bertram Thomas, Crompton and Co., 
Dowsing Radiant Heat Company, Edison and Swan, 
Foster Arc Lamp Company, Huntalite Company, Imperial 
Lighting Company, Langdon -Davies Motor Company, 
Linolite Company, Marconi, Oliver Arc Lamp Company, 
Peifecta Seamless Tube Company, Robertson Electric 
Lamps Company, Simmonds Bros., Sun Electric Company, 
Union Electric Company. 

Full details of the scheme are now being prepared, and 
we hope to publish them as soon as ready. In the mean- 
time, we would urge upon any of our readers who are 
desirous of supporting the movement to communicate with 
Mr. C. S. Northcote, 2, Queen Anne’s-gate, Westminster. 
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B. T. H. PROGRESS IN 1907. 


The British Thomson-Houston Company, of Rugby, have 
kindly furnished us with the following résumé of special work 
undertaken by the firm last year, which indicates the many 
businesses of which the electrical engineer requires to have 
expert knowledge. It is, of course, impossible for one man 
to be au fart in all these special trades, but the British 
Thomson-Houston Company have overcome the difficulty 
by appointing well-trained engineers as their representa- 
tives in each of the commercial centres of Great Britain. 
These gentlemen specialise in the particular industries in 
their district and give gratis valuable advice on any elec- 
trical problems to the customers of the firm. The following 
notes show how varied the requirements from the firm are. 

Mold Collieries—A somewhat unique application of the 
electric motor is one 500-h.p. motor operating at the high 
speed of 1,450 r.p.m., designed for 500 volts, 50 cyoles, 
three-phase, to be direct connected to a turbine pump which 
will operate against a head of approximately 600ft. In 
the same pump-house will be erected two 275-h.p. motors 
direct connected to slow-speed pumps running at 180 r.p.m., 
all supplied by the British Thomson-Houston Company. 

Moss Hall Coal Company. —А further interesting colliery 
equipment, the contraet for which has been placed with 
the British Thomson-Houston Company, is that for the 
Moss Hall Company, which includes the complete electrical 
equipment of this company’s Maypole and Lowhall pits, 
including the provision of the necessary equipment for а 
new generating station, which comprises two 350 kw. 
steam-driven generators, with the necessary switchboard, 
the whole of the cable work for the same, and a small 
lighting set of 40 kw. capacity. The equipment of the 
Maypole pite includes four sets of electrically-driven 
pumps, complete with the necessary switchgear, and the 
whole of the cable work, both on the surface and under- 

und, together with all the overhead transmission line. 
he primary voltage is 3,000 volts, and the current three- 
phase 50 cycles. The equipment of the Lowhall pit, 
which will be operated from the same generating station, 
includes three sets of pumps of the horizontal three-throw 
type of large capacity, to which will be coupled three 
135-h.p. motors, and three sets of haulage gear, together 
with the complete eable equipment, both surface and 
underground. The equipment of this colliery is particu- 
larly complete, and is one of the largest contracts for the 
equipment of a colliery that has been placed during the 
past year. 

Dorman, Long. and Co., Limited. — Another very important 
contract which we understand has been placed with the 
British Thomson-Houston Company during the past year is 
tho electrical equipment of a reversible cogging mill for 
Messrs. Dorman, Long, and Co., Limited, of Middlesbrough. 
This is the first electrical equipment of this nature that 
has been placed with a British firm. It involves the supply 
of very heavy electrical machinery, including the main 
mill motor, which has a continuous capacity of 1,200 h p. 
and a maximum torque capacity up to 5,600 h.p, develup- 
ing these powers at а speed of 70 r.p.m. This com- 
pleto equipment marks one of the first steps in the 
application of electrical power in this country to the 
operation of the heavy machinery in steelworks. The 
smaller machines have been operated electrically for many 
years past, but it has always been considered, up to recent 
times, that anything of the nature of a heavy rolling-mill 
could best be operated by steam. It is interesting to note 
that this development indicates what has been consistently 
advocated by electrical engineers for many years past, that 
there is no practical limit to the application of electric 
power to any duty ; the only condition to be considered is 
the commercial efficiency of the application in each case. 
It is of interest to note that electrically operated rolling- 
mills are expected by many steelworks experts to show an 
increased production in a given time over the older 
methods, the mill itself being so directly under the control 
of the operator. | 

Textile Developments.—Another important development 
in the application of electrical power for industrial purposes 
is the advance that has been made in connection with the 


electrical operation of textile mills. The British Thomson- 
Houston Company have now installed upwards of 10,000 h.p. 
in motors in textile mills in the United Kingdom, and are 
at present engaged in the electrical equipment of a large 
mill in the Manchester district which involves the installa- 
tion of upwards of 75 motors, varying in capacity from 
7b hp. to 170 b.p. each. The British Thomson-Houston 
Company, who were among the pioneers of electric driving 
of textile mills in this country, have made a speciality of 
this class of work, and have installed the greater portion 
of the electrical equipments in the various mills in this 
country at present iu operation. 


GREAT CENTRAL RAILWAY ELECTRIC POWER- 
HOUSE, MARYLEBONE. 


The accompanying photographs show а somewhat novel 
method of supplying steam to the electric power station 


at Marylebone whilst the boilers were undergoing a course 
of cleaning. Four engines of the latest type were used, 


the steam from which was forced through pipes affixed to 
the domes and connected with the engine-house. 


THE ARTIFICIAL LIGHTING OF SCHOOLROOMS. 


An important investigation concerning the illumination of 
classrooms was carried out by Mr. Bishop Harman for the 
Education Committee of tlie London County Council, the results 
of which are incorporated in the report of the medical officer 
(education) to the committee. Mr. Harman has furnished a 
report as to the best positions of the sources of light and the 
best distribution of the light, and has suggested simple improve- 
ments. Handiness, simplicity, and ease of distributing points 
of light, complete absence of shadows below the lamp, the 
possibility of perfect reflection, healthiness in freedom from 
consumption of air and production of fumes, and noiseless, he 
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says, make lighting by the electric incandescent lamp the most 
55 means now available for school use, the only drawback 

eing its present greater cost, which worked out in 1905 at 
about 1:7 times that of gas. 

The following experimental examination of the illumination 
given by а incandescent lamp under different shades will give 
an indication of the value of the light. А 16-c.p. lamp was 
used with 100 volts of the Strand Supply. The lamp was 
hanging in а room chosen for its convenience, and measure- 
mente made in a plane 4ft. below the level of the lamp : 


Shade Below One Two Three Four 

| lamp. yard. yards. yards. yards, 
None 5 m. e. 48 . 1 .. 1 .. 1 
110deg., in. deep ......... 20 ie СӨ Bae? (Bs nan dO. жу. 11 
80deg., Sin. deep 50 а e E 


T wo sorts of opal shades are in use in schools; one subtends 
110deg. in the sides, and has a vertical depth of 3jin. This 
shade does not cover the lamp, and the incandescent filament 
is exposed to the teacher's eyes. The other shade has sides 
subtending an angle of 80deg., and with a vertical depth of 
Sin. ; this shade completely screens the lamp from the teacher, 
and is the one to be preferred for classroom purposes, as the 
light below is also increased by one-third. These lamps throw 
an image of the filaments. If a sheet of white paper be held 
under the lamp at the distance of a yard, four bright stars, each 
with a bright tail outwards, will be seen marking the corners 
of a square of lft. side. At the distance of two yards the 
separation of the points is 2ft. The better the reflector over 
the lamp the less noticeable are these lines. Ground glass 
bulbs obscure the lamps completely, but frosting the glass 
reduces the illumination by 25 to 30 per cent. The only 
sugeestion to be made as to bulbs is that these should be as 
large as possible, and the filament twisted in as long a loop as 
possible. Mr. Harman has also examined the tantalum and 
the Nernst lamps. The former appears very good, but the 
latter is unsuitable for schoolrooms. 

With regard to the distribution of lamps, beginning at the 
left hand of the children's portion of the classroom, a lamp 
should be hung over the centre of the first dual desk, and 
from these across the breadth of the room at distances of not 
less than 6ft., and not more than 9ft. for 16-c.p. lamps with 
90deg. shades. With gas the fewest possible number of burners 
is desirable, for the more burners the worse the atmosphere ; 
but with electricity the points of light may with advantage be 
more generally disposed, and a cross room spacing of 6ft. might 
be uniformly arranged. A second row of lamps should be hung 
in the same relation over the third row of desks. The lamps as 
usually hung err in being hung too far back ; for instance, over 
a back row of desks, with the idea of their illuminating the 
desks in front, which they, however, fail to do when the children 
are present in their seats. The use of a front row of lamps with 
tilting shades, to light the blackboard in the teachers’ section of 
the room, or desks in the children's portion, fails to serve both 
purposes in practice. It would be better to use a lamp to 
illuminate the desk and blackboard, and completely shaded from 
the children's portion of the room. The most common com- 
pan in electrically-lighted schools is want of light owing to 
ow pressure in the supply. Sudden and total failure also occurs 
occasionally. In 15 electric light it should be used in 
classrooms only.  Staircases and passages should be lighted 
with gas, naked jets with wire frames. 

Refraction and reflection in certain forms of shades have 
been much recommended in America for school use. The 
‘“ Prismatic” and Holophane globes were examined. The 
'" Prismatic”? globe has the outer surface of a glass bowl 
moulded into a series of prisms running round the bowl, and 
so placed as to throw light downwards. It is very eflective, 
especially when a flattened opal shade closes the mouth of the 
howl. The combination is costly and heavy, and an equally 
good effect can be obtained with the 90deg. shade bowl. 
Indirect illumination by reflection is now a very favourite 


method in the newer German schools. By this method 
powerful lights, usually are lamps, are hung from the 
ceiling with metal reflectors below them; the light is 


thrown on to the while ceiling or to special reflectors, 
and reflected as a delightfully uniform and soft radiance 
over the whole room. The effect is not unlike daylight of 
modified brilliance, and it is most successfully employed in 
shops and showrooms, where the deep shadows of direct light 
would be destructive of the general effects of mass and colour 
required to be shown. It is, however, not good where con- 
tinuous and detailed work at a desk is required. The system 
was adopted in the new anatomical laboratories of Cambridge 
University, but has had to be superseded by direct incandescent 
lamp illumination. 

With the increase of evening continuation schools the light- 
ing of the gateways and entrances of the schools becomes a 
matter of importance. At present the precincts of a school at 
night are generally the darkest part of a street, and the dark 
5 is scarcely a fair indication of the light that shines 
within 


FORTHCOMING EVENTS. 


Fripay, JAN. 10. 

Electro-Harmonic Society.—At 8 p.m., smoking concert in th 
King's Hall, Holborn Restaurant. 

Institution of Civil Engineers (YorkshireStudents).—At 7. 50 p. m., 
at Philosophical Hall, Leeds, Some Aspects of High-Tension 
Electric Transmission Schemes, by Mr. E. H. Orapper. 

Institution of Civil Engineers (London Students). —At 8 p.m., at 
Great George-street, S.W., ‘‘The Priociples of Engineering 
Geology," by Dr. H. Lapworth (Lecture I.). 

SATURDAY, JAN. 11. 

Institution of Electrical Engineers (Manchester Students’ 
Seotion).— Visit to works of Messrs. Craven Bros., Limited. 

Junior Institution of Engineers.—At 5 p.m., visit to the London 
County Council tramway reconstruction work in South Lambeth- 
road, and motor school, car-shed, and sub-station at Clapham. 

Rugby Engineering Society.— Visit to Franco-British Exhibition 
buildings at Shepherd’s Bush ; leave Rugby at 12.42 p.m. 

Liverpool and District Electrical Association.— Visit to Lister- 
drive power station, 3 p.m. 

Мохраү, JAN. 13. 

Institution of Electrical Engineers (Newcastle Local Section). 
At 8 p m., at Armstrong College, Electrical Power in Railway 
Goods Warehouses,” by Mr. Н. Henderson. 

Institution of Mechanical Engineers (Graduates Section).—At 
8 p.m., The Manufacture of Constructional Steelwork," by 
Mr. A. J. Aitken. 

Dick-Kerr Engineering Society.—At 8 p. m., Klectric Lighting 
of Railway Trains,” by Mr. H. A. Cox. 

TUESDAY, JAN. 14. 

Institution of Electrical Engineers (Manchester Local Section). 
At 7.30 p.m., at the Physical Laboratory of the University, 
Magnetic Oscillations in Alternators,” by Mr. J. W. Worrall. 

Institution of Electrical Engineers (Manchester Students’ 
Section).—At 7.50 p.m., at Municipal School of Technology, 
Whitworth-street, ‘‘ Starters and Control Gear," by Mr. P. O. 
Jones. 

Institution of Electrical Engineers (Glasgow Local Soction).— 
At 8 p.m., at 207, Bath-street, ‘‘Cost of Power for Industrial 
Purposes," by Mr. J. Е. C. Snell. 

Institution of Civil Engineers.—At 8 p.m., at Great George-street, 
discussion of papers on Keyham Dockyard Extension.” 

Manchester Geological and Mining Society.—At 4 p.m., at 
Queen's-chambers, 5, John Dalton-street, discussion on following 
papers: By-Products from Coke Ovens,” by Mr. W. Н. 
Coleman ; ‘‘A By- Product Coking Plant at Olay Oross,” by 
Mr. W. B. M. Jackson; Notes on By - Product Coke Ovens, 
with special reference to the Koppers Oven,” by Mr. A. Victor 
Kochs. 

Liverpool and District Electrical Association.—At 8 p.m., at 
the Common Hall. Fuel Economy in Steam Generating Plants, 
by Mr. J. Greenhalgh. , 

WEDNESDAY, JAN. 15. 

Institution of Electrical Engineers (Students' Section).—At 
7.50 p.m., at 92, Victoria-street, Electrification of Mansfield 
Copper Mines," by Mr. H. R. Speyer. 

Royal Meteorological Society.—At 7.50 p.m., Institution of Civil 
Engineers, '' Map Studies of Rainfall," by Dr. H. R. Mill. 

THURSDAY, JAN. 16. 

Optical Society.—At 8 p. ni., at 20, Hanover-square, W., The 
Relative Value of Parts in Spectacle Frame Manufacture,” by 
Mr. H. L. Taylor. 

FRIDAY, JAN. 17. 

Royal Institution of Great Britain.—At 9 p.m., at Albemarle- 
street, Piccadilly, W., Tne Centenary of Davy's Discovery of 
the Metals of the Alkalis, by Prof. T. E. Thorpe. 

Institution of Civil Engineers (Students' Seotion).—At 8 p.m., 
The Principles of Engineering Geology," by Dr. Herbert 
Lapworth (Lecture II.). 

Institution of Mechanical Engineers.—4At 8 p.m., at Storey s-gate, 
St. James's Park, S.W., Third Report to the Gas- Engine 
Research Committee," Prof, T. W. Burstall. 

SATURDAY, JAN. 18. 

Royal Institution of Great Britain.— At 5 p.m., ‘‘ The Electrifica- 
tion ot Railways, by Prof. Gisbert Карр (Lecture I.). 

Birmingham and District Electric Club.—At 7 p.m., at Colonnade 
Hotel, New-street, presidential address by Mr. E. C. R. Marks. 

Institution of Electrical Engineers (Students Section)—At 
10 a.m., visit to Elliot Bros.’ works. 


APPOINTMENTS VACANT. 


Junior Assistant, Ipswich Corporation Electric Supply and Tram- 
ways Departments. Applications to Chief Engineer by Jan. 11. 

Assistant Rolling-Stook Superintendent, London County 
Council Tramway Department. Salary, £250 per annum. Applica- 
tions to Mr. G. L. Gomme, clerk, County Hall, Spring-gardens, 
S. W., by Jan. 15. See advortisement in last issue. 


NOTES. 


Royal Institution.—On Tuesday next, Jan. 14, at 
5 o'clock, Dr. A. А. Gray delivers the first of two lectures 
at the Royal Institution on the “Internal Ear of Different 
Animals "; on Thursday, Jan. 16, Prof. W. W. Watta will 
deliver a lecture on The Building of Britain”; on Satur- 
day, Jan. 18, Prof. Gisbert Kapp commences а course of 
two lectures on “ The Electrification of Railways.” The 
Friday evening discourse on Jan. 17 will be delivered by 
Prof. T. E. Thorpe on “The Centenary of Davy's Discovery 
of the Metals of the Alkalis"; and on Jan. 24 by Colonel 
David Bruce on “The Extinction of Malta Fever.” 


Electrically v. Hydraulically Operated Cranes. 
These two types of cranes are compared as follows by 
M. Gasquet in a recent number of Genie Civil: The 
electrica] crane does not require such skilled attention as 
the hydraulic one. The latter, however, allows the finer 
adjustment to be obtained. Electrical mains are more 
easily laid and maintained than water- mains, although 
neither involves much trouble as regards upkeep. Hydraulic 
eranes are not suitable for cold, exposed positions, because 
of the danger of damage through frost. The theoretical 
efficiency at full load is given as 58:2 per cent. for hydraulic 
and as 56:6 per cent. for electrical cranes. The power con- 
sumption is, however, less dependent on the load in 
hydraulic than in electrical cranes. The average power of 
a hydraulic crane is 155 kilowatt-hour per ton, and of an 
electrical one ‘14 kilowatt-hour per ton. The initial cost 
is greater in the electrical case, but is less important if a 
central station already exists or if the electrical power is 
required for other purposes as well. The writer recom- 
mends electrical cranes for new installations. 


Association of Engineers-in-Charge.— An engineer. 
ing society can scarcely be said to have reached ite full 
sphere of usefulness without making it possible for its 
members to consult technical literature, hence the fact 
that one of the features of auch a society is its reference 
library. The Association of Engineers-in-Charge propose 
to place themselves ahead of usual practice in this respect, 
however, by forming a lending library in connection with 
the association, so that members may be able to borrow 
books, etc., connected with engineering. Through the 
instrumentality of Mr. A. E. Penn, chairman of the 
Educational Committee, the association have agreed with 
the governors of St. Bride’s Institute upon a scheme that 
will enable the association to receive any books which may 
be forwarded by their patron-authors and supporters, and 
whilst such books will be placed under the control of tke 
institute librarian for the use of members, and subject to 
the existing rules and regulations, they will still be the 
property of the association. Moreover, the governors of 
St. Bride’s Institute have promised (so far as possible) to 
add to their library any books dealing with engineering 
subjecte that may be suggested by members of the associa- 
tion, and the result of this co-operation between the two 
bodies should result in a considerable increase in the 
number of engineering books in this useful library, 
while it should at the same time enhance the educational 
advantages to be derived from the institute, 


Parent Substance of Radium.— An interesting 
account of a series of investigations carried out by Otto 
Hahn regarding the substance from which radium was 
directly derived appears in the latest volume of the Journal 
of the Chemical Society. Old specimens of commercially 
pure thorium nitrate were found to contain relatively large 


quantities of radium, and the fact that a sample of this 
sult, nine years old, contained about 100 times more radium 
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than a freshly prepared sample obtained from the same 
firm led to the conclusion that there is present in the pure 
commercial thorium nitrate the substance from which 
radium is derived directly. That this supposition is correct 
follows from the fact that the quantity of radium in a 
solution of recently prepared pure commercial thorium 
nitrate increased considerably when kept for about six 
months. An acidified solution of the salt was treated with 
oxalic acid, and the quantity of radium present in the 
filtrate estimated. Since this did not increase on keeping, 
it follows that the parent substance of radium is precipitated 
by the oxalic acid. This is in accord with Boltwood’s 
statement, that the parent substance of radium, named by 
him jonium, is an element which reacts like thorium. 
From a consideration of the quantities present in samples 
of thorium nitrate of various ages, Hahn calculates the 
disintegration constant of radium to be, roughly, 3,000 
years. This is of the same order of magnitude as the value 
arrived at by Rutherford, and differs considerably from the 
value obtained by Rutherford and Cameron. 


Finsbury Technical College. — The Finsbury 
Technical College Old Students’ Association have now 
& publication of their own, and in the first number of the 
association magazine we welcome a promising addition to 
the list of periodicals published in connection with the 
various technical colleges. The first number opens with a 
note from the editor, Mr. W. J. Tennant, in which he 
expresses the opinion that there is in the old students of 
the college a body of men sufficiently capable of maintain- 
ing the work of the association in general and the 
magazine in particular. There is an instalment of an 
article on “ Boilers,” and other articles on “ Тһе Unguided 
Student,” What should constitute an Assistant Engineer's 
Training,” ** The Older Men at Finsbury,” etc. Throughout 
the volume are scattered numerous notes, some personal 
and others of a diverting character. Prof. Perry is among 
those who send greetings to the magazine, to which we 
offer our best wishes.—The dance held under the auspices 
of the Old Students’ Association on Feb. 9 last was so 
well appreciated that the council are arranging another to 
be held in the present season, at the Caxton Hall, West- 
minster, on Saturday, Feb. 15, at 6.30 p.m. Applicants 
for tickets should communicate with one or other of the 
following gentlemen: Mr. E. W. Moss (hon. secretary, 
electrical section), 20, Huddleston-road, Tuffnell-park, N.; 
Mr. S. E. Gritton (hon. secretary, mechanical section), 
Talfourd Cottage, Reigate, Surrey; Mr. F. H. Carr (hon 
secretary, chemical section), Kelvin. Church-avenue, 
Sidcup. 

Electric Nursing Outfit—We understand from a 
correspondent in New York that he has been made 
acquainted with a very convenient arrangement, instituted 
by the Edison Lighting Company, whereby electrical 
nursing outfits may be obtained on hire for any period 
covering a patient’s illness, and owing to the reasonable 
rate at which these can be obtained the system is being 
taken up by professional nurses practising within the area 
of supply. Тһе outfit consists of an electric fan for 
purifying and ventilating the sickroom, provided with a 
plug attachment for fitting to the ordinary lampholder. 
A portable lampstand is arranged so as to be available for 
lighting the bedside, and which is equipped either with an 
ordinary incandescent lamp or with a turn-down lamp. 
This latter arrangement provides for giving a dull light 
during the night watches, and can be instantly transformed 
into a bright light in case of need at a moment's notice. 
A large and a small electric heating pad are also provided for 
warming the bed, these taking the place of the ordinary 
water-bottle, which is likely to develop leaks. For cooking 
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light dishes for invalid consumption a small electric stove 
is included in the outfit, and for heating milk and other 
liquids a small electric milk warmer is provided. The 
necessary flexible leads and plug adaptors for connecting 
the outfit to the existing installation are also provided. 
The whole of this outfit is securely packed in a strong box, 
and is sent out on the call of any physician who requires 
this outfit for any case which he is attending. This idea 
seems worth the consideration of electric supply authorities 
‘Operating on this side of the water. 


Iron and Steel Institute.—We are able to announce 
that а research scholarship or scholarships, of such value as 
may appear expedient to the council of the Iron and 
Steel Institute, from time to time founded by Mr. Andrew 
Carnegie (past-president), who has presented to the Iron 
апа Steel Institute 89 1,000dol. 5 per cent. debenture bonds 
for the purpose, will be awarded annually, irrespective of 
sex or nationality, on the recommendation of the council 
of the institute. Candidates, who must be under 35 years 
of age, must apply on а special form before the end 
of February to the secretary of the institute. The 
object of this scheme of scholarships is not to facili- 
tate ordinary collegiate studies, but to enable students 
who have passed through a college curriculum, or 
have been trained in industrial establishments, to conduct 
researches in the metallurgy of iron and steel and allied 
subjects, with the view of aiding its advance or its applica- 
tion to industry. There is no restriction as to the place 
of research which may be selected, whether university, 
technical school, or works, provided it be properly equipped 
for the prosecution of metallurgical investigations. The 
appointment to a scholarship shall be for one year, but the 
council may at their discretion renew the scholarship for a 
further period instead of proceeding to a new election. 
The results of the research shall be communicated to the 
Iron and Steel Institute in the form of a paper to be sub- 
mitted to the annual general meeting of members, and if 
the council consider the paper to be of sufficient merit, the 
Andrew Carnegie gold medal shall be awarded to its 
author. Should the paper in any year not be of sufficient 
merit, the medal will not be awarded in that year. 


Australian Post Office and Line Insulators.— 
One of the most important items in the export of electrical 
goods from this country to Australia is the supply of line 
insulators for the Government telegraph and telephone 
departments. The demand for this article is of great 
dimensions, and in the past has been met principally by 
British manufacturers. But there are clear indications 
that we are not to be allowed to have it all our own way in 
the matter, and that an attempt is to be made to satisfy 
future requirements with home-made goods. No one can 
blame the Commonwealth Government for offering sub- 
stantial inducements to manufacturers in their own country 
with a view to developing the home industry ; still less 
can the same manufacturers be blamed for accepting the 
inducements thus offered, which provides free scope for the 
play of capital and enterprise under the protecting wing of 
the Government. From an Australian friend we learn 
that, in order to encourage Australian pottery-makers to 
embark in the business of making insulators for Govern- 
ment telephone and telegraph lines, the Postmaster-General 
has decided to extend the contract which he recently threw 
open to them. Tenders are now invited for no fewer than 
100,000 Australian-made insulators. This action is greatly 
appreciated by the manufacturers, who feared to embark 
on the purchase of special plant for so small an order as 
was at first made available—viz., 10,000 insulators. Раг- 
ticulars are also to hand giving estimates of the number of 
insulators to be required during the current year. The 


total quantity of large porcelain is 183,666, and the price 
of the last supplies ranged from 41d. each in Queensland 
to 54d. in Tasmania. Of the small variety it is estimated 
that about 387,250 will be wanted, and the price last 
paid varied from 1414. to 2 rod. About 27,000 button 
insulators will also be required, last prices ranging from 
0:625d. to 1:25d. each. It is estimated that the cost of 
machinery and plant necessary to enter on the manufacture 
of insulators in the Commonwealth will be from £5,000; 
according to the output of the kilns. It is, however, 
understood that there are certain firms in Australia which 
already have the necessary facilities for making insulators, 
with very little, if any, new expenditure on plant. 


Electromagnets.—In a patent recently granted to 
Messrs. Belliss and Morcom and relating to the above, 
the armature of an electromagnet is connected through а 
spring, etc., to a member for operating railway points and 
signals, for starting and stopping an engine, or for opening 
а valve to admit air to a condenser, this connection allow- 
ing the armature to apply an impulsive stroke to the 
member. The solenoid winding, a, is mounted in а casing, 
d, the armature, c, being guided into the electromagnet 
through a lined opening in this casing. At the other 
end of the electromagnet a pole-piece, e, serves to further 
attract the armature, a stud of non-magnetio material 


preventing contact. To a cross-head, o, carried on the 
armature, springs, j!, are pivoted, and complete the con- 
nection to the operating member, ». Alternative arrange! 
ments of spring connection may be used. A duplicate 
electromagnet (Fig. 2) wound so that the two bobbins, al, 
from opposite poles, may be employed in connection with 
a duplicate armature, both bobbins carrying pole-pieces, e 
at their other extremities. The magnetic circuit is com- 
pleted in the case of armature and electromagnet by 
magnetic material. The pole-pieces may be fixed to the 
electromagnets or mounted on a carrier, which, controlled 
by a spring, allows them to enter into the electromagnets 
and further strengthen the attraction on the armature. 


Copper.— Writers have been busy during the past few 
days raking up the ashes of the dead year. Numerous 
reviews have appeared in which the various sections of the 
engineering trade and industry have been critically inquired 
into, and the general lessons to be drawn from all is one of 
hopefulness for 1908. Опе of the most important of the 
raw materials used in the electrical industries is copper, 
and the vagarious course of the markets during the past 
18 months has been followed with keen interest by elec- 
trical engineers. The scarcity of copper in the early months 
of 1907 caused prices to advance to record figures during 
the memory of dealers in the article. Attention was 
directed, therefore, towards the question of substituting 
aluminium for copper for certain purposes, and one impor- 
tant firm went so far as to announce that they were under- 
taking the supply of aluminium cables for commercial 
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purposes. Atthe same time manufacturers, spared no effort 
in replenishing their copper stocks with old copper that 
would otherwise have found its way to the scrap heap, and 
we know of one company who set to work to have their 
old and useless cable stripped, and in a short space of time 
recovered copper the value of which ran into four figures. 
During the summer months the copper markets became 
considerably relieved, though not to the extent that buyers 
desired. At the present time the outlook is not particu- 
larly brilliant, if we may judge from the symptoms indi- 
cated in the annual trade review of Messrs. Bolling and 
Lowe. True, the stocks formerly held in America have 
been, to а very large extent, realised in Europe, mainly for 
the purpose of procuring gold, but there are large invisible 
stocks of copper now in the hands of dealers and others on 
this side of the Atlantic, and these being in existence at a 
time when trade everywhere shows signs of severe retro- 
gression is by no means an encouraging factor. On the 
other hand, the chief American producers, in order, so far 
as possible, to adjust their position, have made drastic 
curtailments of output, particular in their Montana Mines, 
while the wholesale discharge of employés in such impor- 
tant copper camps as those of Mexico and Australia may 
have a stimulating effect upon prices when to day's accumu- 
lation is substantially eaten into by the actual demands of 
consumers. In attempting to look ahead it must not be 
forgotten, however, that somewhere in the neighbourhood 
of £65 per ton for refined copper is a very fair price over a 
long average of years. 


Birmingham Tramway  Accident.—In another 
column we give a résumé of Colonel Yorke's report to the 
Board of Trade giving the result of his inquiry into the 
accident that occurred on the Birmingham Corporation 
tramways in October last. The immediate cause of the 
accident is ascribed by Colonel Yorke to the man in charge 
of the car at the time, who happened to be an inspector. 
The latter had been informed by the driver that the 
magnetic track brake was defective, yot in despite of this 
warning he took it upon himself to experiment with the 
brake on a steep gradient, the end of which was rounded 
by sharp curves. The duty of the inspector after being 
informed by the driver that the brake was not working 
satisfactorily was clearly to order the car to be returned 
to the depót, and in failing to do so he showed a woeful 
lack of judgment. Moreover, his action was entirely 
eontrary to the rules made by the Corporation, which 
strictly forbids motormen taking the risk of running а car 
which is not under proper control. This apart, however, 
there is one question to which it would be very useful to 
have а definite answer, but which can scarcely be said to 
have been satisfactorily answered. That is the question 
of the failure of the magnetic track brake to act. А 
broken “ grid” in the fourth resistance box on the car is 
said to be the cause. The theory of Mr. Hill, the Corpora- 
tion tramways electrical engineer, is that the pressure of 
current for driving purposes would be sufficiently great to 
bridge the gap formed by the fracture, whereas, in the 
initial stages of braking, current generated by the motors 
acting as generators would have a low pressure, and would 
not be able to overcome the interruption in the circuit. 
This theory, however, is hardly borne out by Mr. Trotter’s 
experiments, which showed quite clearly that a current of 
10 amperes (which is probably less than the usual current 
passing when cars are starting from rest) is sufficient to 
cause fusing to take place between the two opposing ends 
of the fracture, and between the sides of the broken and 
adjacent members of the grid. No such signs of fusing 
were, however, discernible in this case, states Colonel 
Yorke, consequently it is difficult to explain the failure of 


the brake. The Board of Trade inquiry has not thrown 
any light on the cause of the failure, but it has made it 
abundantly clear that the accident need not have occurred 
and lives need not have been sacrificed had the man who 
was in charge of the car at the moment only obeyed the 
rules laid down by the Corporation. 


Steel Conduit Wiring.—It may be taken that the 
rapid increase during the past few years in the use of steel 
conduits for electric wiring purposes shows the growing 
favour with which this system is regarded for installing 
electric wires for lighting and power purposes. But old 
practices die hard, and there is still a wide use of wood 
casing in installation work. That system has its advan- 
tages, chief among which is that of cheapness. But, on 
the other hand, the numerous disadvantages attendant upon 
its use, which increase fire and other risks, render its 
economy in many cases rather questionable, and render it 
advisable to use а more solid protection for the wiring. No 
very great purpose could be served in again discussing the 
relative merits of the various systems of wiring in vogue, 
which must be left to the test of experience. In this 
respect the attitude of the fire insurance companies serves 
as avery fair guide, and the opinions held among them 
seem to be unanimous in favour of conduit wiring with 
suitable accessories, the adoption of which is advocated on 
the grounds of safety and efficiency. One of the leading 
authorities on installation work that we have in this 
country, Mr. Lester Taylor, who, as electrical adviser to 
two of the largest fire insurance offices, has an experience 
extending over the greater part of the United Kingdom, 
recently paid a glowing tribute to the conduit wiring 
system. Не instanced a recent case where fire office advice 
was sought in respect to a building of great historic 
interest, and a Simplex heavy screwed conduit system was 
suggested by them to the authorities, as furnishing the 
greatest degree of security, notwithstanding that in the 
case referred to obviously initial cost was not the primary 
consideration. With the advent of a practicable wire 
filament lamp with an efficiency which brings electric 
lighting directly to gas prices, we want more than ever 
cheap but reasonably good wiring methods, so that poorer 
electricity consumers can be reached by the electric supply 
people. This once more brings forward the usefulness of 
the open-seam conduit, and its use is to be welcomed as 
extending the use of electric lighting, and at the same time 
reducing the fire risk as compared with gas or any other 
form of artificial lighting. The points which have influenced 
Mr. Taylor in favour of the open-seam system are the 
simplicity of the system and the great advantages of the 
socket julnt accompanying it, together with the confirma- 
tion of its reasonable security (even with very ordinary 
qualities of insulated wiring). The system is already 
recognised by being standardised by the Engineering 
Standards Committee. 


New Publications. — Among the many annual 
publications that make their appearance about this time 
of the year, there are few that can surpass “ Тһе Science 
Year-Book,” ably edited by Major B. F. S. Baden-Powell. 
Messrs. King, Sell, and Olding, Limited, 27, Chancery-lane, 
W.C., have just published at 5s. net the 1908 issue, 
which includes the usual astronomical, physical, and 
chemical tables (thoroughly revised and brought up to 
date by the incorporation of much new matter), summary 
of progress in science, directory, biographies, and spacious 
diary. The general science summary for 1907 deals with 
astronomy, bacteriology, physics, etc. In the physics 
sections a great amount of work has been done. The 
year has witnessed controversies upon various points that 
have engaged the attention of physicists for many years. 
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. Chief among the controversies has been the unending one 


on the structure of the atom and the relevancy of atomic 


and electrotonic theories to the phenomena of radio- 
activity. An account is also given of the experiments 
of Sir William Ramsay with radium emanations.—The 
American Physical Review in its December issue contains 


the following among other contributions: Spectrophoto- 
 metry of Normal and Colour-Blind Eyes,” F. L. Tufts; 
General Law for Vapour Pressures—IL," Sandford A 


Moss; “Оп the Density, Electrical Conductivity, and 
Viscosity of Fused Salts and their Mixtures—T.," Н. M. 
Goodwin and R. D. Mailey; The Vapour Pressure of 
Carbonic Acid,” John Zeleny; A Transportable Form 
of Standard Cell,“ К. E Dulury ; A Device for Prevent- 
ing Bumping in the Mercury Air-Pump,” R. E. Dulury.— 
Included among the contents of the December issue of the 
Jaurnal of the Chemical Society (London: Gurney and 
Jackson, 10, Paternoster-row) is a communication relating 
to the “ Electrolytic Preparation of Disulphides,” by 
Thomas Slater Price and Douglas Frank Twiss.—There 
has come to hand a booklet in which is described the 
* Electrical Distribution System for the Town of Grenoble,” 
by M. F. Jenny, the municipal electrical engineer. The 
system was described at a convention held by the Société 
pour le développement de l'Enseignement technique prés 
l'Université de Grenoble. It is published by Gratier and 
Rey, 23, Rue Grande, Grenoble.—The current month's 
issue of the Faraday House Journal, the organ of the Elec- 
trical Standardising, Testing, and Training Institution, 


 eontains some interesting articles, including some on 


* 


* Modern Sub-Station Working," ** Notes on Turbo-Alter- 
nators,” and “ Boiler-House Efficiency,” contributed by 
Faradians. 


Electric Mine Haulage at Eisleben. — Electric 
haulage on the Illgner system is installed in a pit 52 miles 


from the generating station, which contains two three- 


phase gas dynamos of 850 kw. each at 3,000 volts, 50 ~. 
The supply is carried by two cables of 3 x 70 square milli- 
metres section each. The pit depth is 1,080ft, and the 
loads when dealing with material are 4, 900lb. at a 
maximum speed of 33ft., and when dealing with passengers 
they are 2,700lb. at a maximum speed of 21ft. From 
1,200 to 1,400 wagons have to be forwarded in seven 
hours. Four wagons at a time are lifted mechanically 
(hydraulically) into the cage, which is raised by means of a 
ljin. rope working on а 16ft. біп. drum. At the two 
sides of the latter are braking flanges, against which 
four brake checks press. The shaft (14in.) runs in 
two bearings, and is connected by means of a flanged 
coupling to the motor spindle resting in a third outer 
bearing. The motor has to develop between 380 b.p. and 
585 h p. at a speed of 585 г.р m. It is a 12-pole motor 
with 12 commutating poles (connected in parallel and 
excited in series with the armature). This motor receives 
current from a converter set, consisting of a 300-h.p. motor 
connected by flexible coupling to the dynamo spindle. The 
fly wheel (14 tons and 12ft. in diameter) is arranged between 
the two machines, and runs in two ball bearings. The 
starting dynamo (also fitted with commutating poles) and 
tbe haulage motor are excited from two 33-kw., 220-volt, 
three phase, direct-current motor-generators with compound 
winding. Tbe starting dynamo can give up to 480 volts 
(direct current). A small (30-kw.) dynamo, belt driven 
from the starting dynamo, can supply the exciting current 
iu the absence of any supply from the generating station. 
Regulation is carried out by the well-known Ward Leonard 
arrangement by means of a separate regulating apparatus. 
The compressed air (six atmospheres) for the brake is 
gupplied by a separate three-phase 500-volt compressor. 


— 


There is also a safety brake with automatic release in case 
the excitation fails. With the safety brake is interlocked 
the emergency switch which opens the exciting circuit as 
soon as the brake operates. A liquid resistance slip- 
regulator is inserted in the three-phase rotor circuit to 
keep the load constant. The cost of the installation 
(including erection, but excluding the cables) was £8 500. 
The energy consumption, based on six months' operation, 
is 1:55 kilowatt-hours per horse-power hour on the rope, 
and the cost of this energy is: for 10 per cent. interest 
and amortisation, `5724.; cost of current, :484d.; attendance, 
upkeep, cleaning, and lubricating material, -24d.—total, 
1:096d. A fuller account of the foregoing appeared in our 
contemporary Elektrotechnik und Maschinenbau recently. 


New Acts in Force іп 1908.—During the past year 
certain Acts of Parliament of no small importance to the 
engineering world were passed, several of which came into 
force on the 1st inst., while others do not take effect, until 
later in the year. The Patents and Designs Act came into 
force on the 1st inst, and as electrical engineers form a 
considerable proportion of the applicants for patents in the 
United Kingdom, a résumé of the Act passed in the last 


‘session of Parliament should interest them a great deal. 


The new Act transfers from the Judicial Committee to the 
High Court jurisdiction in respect of revocation and com- 
pulsory licences, the Lord Chancellor being empowered to 
name a judge to deal with appeals from the Comptroller. 
The system of investigation iuto originality is extended so 
as to deal with specifications published after the application 
which leads to investigation, and the grounds of opposition 
are also extended so as to include claims in a complete 
specification for a British patent prior in date by not more 
than 50 years to the application challenged, and questions 
of the sufficiency or fairness of description of the inven- 
tion or the mode of performing it. Within two years the 
Comptroller is empowered to revoke a patent on any of 
the grounds of opposition. The Comptroller is empowered 
to revoke patents not adequately worked in Great Britain, 
but application for revocation must be lodged within a 
prescribed time. In regard to compulsory licences, the 
definition of “reasonable requirements of the public” is 
extended so as to require reasonable prices. Section 39 
overrides conditions to sales, leases, or licences prohibiting 
the user of articles patented or not supplied or owned by 
persons other than the seller, or requiring purchasers to 
acquire from the seller articles not protected by the patent, 
as being in restraint of trade and contrary to the policy of 
the law. The clauses relating to designs extend the term 
of copyright protection to 15 years by optional renewals, 
and provide that the omission to mark articles bearing the 
registered design shall not involve loss of the entire copy- 
right, but only stop the remedy by way of penalties or 
damages in the absence of other notice to the infringer. 
An important feature of. the new Act is that failure to 
manufacture mainly within the United Kingdom will be a 
ground for application for cancellation, and a ground of 
defence to any action for infringement. A great change in 
commercial law is brought about by the Limited Partner- 
ships Act Heretofore, when two or more persons combined 
in business have desired to limit their liability to a fixed 
amount, their only resort has been to the formation of a 
limited liability company. It has not been permissible for 
a single partner to limit his liability. By this Act he is 
able to do so under certain restrictions. Among the other 
Acts that came into force at the beginning of the year we 
may mention the Lights on Vehicles Act, the Factory and 
Workshops Act, and the Companies’ Act, neither of which 
are of especial importance to electrical engineers to require 
treatment here. 
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үе implements without which others cannot earn а 
iving. 

12. And now to return to the original question, Are the 
interests of capital and labour identical? I reply that they 
are not only not identical, but the points on which they 
diametrically opposed are vastly more important than any 
on which agreement may be. 

The chief points of opposition are these : 

(a) It is to the interests of capital to maintain he present 
system under which, on Writer's" showing, they obtain 
practically all the benefits of industrial progress. It is to 
the interests of the workers, both by ham and brain, that 
the present system should be abolished and the said 
advantages be equitably distributed. 

(b) While the system continues it is to the advantage of 
shareholders to get as much work out of their employés for 
as little pay as possible. It is to the advantage of the 
workers to get as high a rate of pay for their services as 
possible, and to get this rate increased they -have often 
endured the privations of a strike. 

The principal points of agreement are these: It may 
pay а group of capitalists and workers to combine to pro- 
duce and sell cheaply, so that they may gain business at 
the expense of other groups, and in this way ultimately 
reduce competition, so that they may raise the prices of 
their goods and then divide the profits they extort from 
the public. 

(с) As “ Writer" says when he compares workers to 
machines, it is to the interest of capital to maintain labour 
in a atate of efficiency and provide for renewals, but this is 
a case of identity of interest not generally recognised 
among capitalists, judging from the evidences on all hands 
of the physical deterioration of the workers. 

If Writer" can still say that the interests of capital 
and labour are identical, I can only reply that I cannot, 
and we must agree to differ.— Yours, etc., 

STAFFORDIAN, 


** One man’s word is no man's word. 
Justice needs that both be heard.” 


THE RAILWAY CRINIS. 


NIR —Owing to the holidays I find that I have two 
articles of the Writer” to deal with, and as it will be 
more convenient to controvert the second in order to show 
the fallacy of the first, I will answer them in that order: 

1. The shareholder and his rights: Writer” gives an 
ideal case, and as it is fairly typical and will serve to 
illustrate my views, I will repeat its chief points. He 
assumes he isa farmer with capital employing 20 men. He 
makes or buys a machine which enables 10 men to do as 
much work as the 20 did, and he employs the other 10 on 
similar work to that which they did before. The result is 
that the men get the same wages and the farmer gets 
50 per cent. more produce. 

2. “Writer” thinks the farmer has a perfect right to all 
the increase. He says, “І make or buy with my capital,” and 
imagines that that is the end of the matter, and that the 
machine and its produce are his to do what he likes with, 
forgetting that for the existence of the machine to be 
possible an advanced state of industrial development is 
necessary. 

3. Modern transit facilities which have been built up by 
the labour and abstinence of innumerable people have been 
used to collect the material for this machine. 

4. Devices which bygone inventors have discovered and 
given to the common fund of knowledge have been incor- 
porated in its design. 

5. Science, the result of research undertaken by men 
actuated by a desire to further the common good, has con- 
tributed in countless ways to its perfection. Men of all 
classes have helped to make the machine possible, and yet 
“ Writer" claims that its results belong to one individual 


only. 

à I hold that the system which allows the machine and 
the capital it typifies, which are the heritage of the whole 
community, to pass into the hands of individuals to use to 
their own interest is fundamentally unjust. 

And now to apply the particular сазе to industry at 
large : 

7 The community has advanced from the primitive 
laborious inefficiency of savage existence, when men work- 
ing almost without implements could obtain but a bare 
subsistence, to its present condition, where power, 
machinery, plentiful coal, steel, and electricity, and the 
developing convenience of ways of communication, could 
make life easy and comfortable for everyone were these 
vast resources but equitably managed. 

8. Millions of people have contributed to the result, 


Sik,—Your “ Writer” in proving his case has carefull 
ignored or failed to understand the letters he has received. 
Re his remarks Dec. 27 about Brown and Smith. I did 
not say capital was never advanced. I said wages were 
not paid out of capital. The capital advanced by Brown 
is required because the grain has to be stored, and not for 
wages. If the grain was sold at once the money would be 
there to pay Brown, and it is owing to the credit system 
that capital has to be advanced. The capital for a dock 
wall is not advanced to pay wages, but to accumulate dock 
wall. 

With reference to his remarks on Jan. 3. If, as the 
* Writer" admits, capital is stored-up labour, then to 
which is often called civilisation, but which is more strictly | labour should the fruits belong, and not to idleness. That 
only industrialism, pre-eminently the great scientists and | is, the large community of previous workers has provided 
inventors of modern times, and the first smelter of metal | the capital which is now held by a small community of 
and the inventor of the plough in primitive ages. In the | non-workers. The latter obtained it by claims, past and 
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present, on labour's earninge—these claims being mostly 
claims resting on claims, and not on service performed. 
The dividends from capital provided by labour go to idlers, 
who use it to further tax labour. These non-workers hold 
the means of life, and not only compel the workers to take 
eare of their capital (which previous workers produced), but 
exact an everlasting toll from the present and future 
workers for the privilege. 

In order to justify his case, “ Writer" talks of capital 
and labour as abstractions quite apart from the human 
beings who represent them. But the question of agree. 
ment between employers and employed depends entirely 
on the justness of their relationship as classes of indi- 
viduals. The interests of capital class and worker class 
cannot be identical when the first preys on the latter, and 
there is no justice in the fruits of stored-up labour produced 
by a working community going to a small community of 
idlers. Of 114 billions of accumulated wealth in the 
United Kingdom, 10,3, billions is held by five million out 
of 44 million people. Does the “ Writer” think the five 
million or their ancestors earned it? 

His farmer's machine is bought out of the toll exacted 
from the labour of a community of 21 men, and shauld 
belong to the -community of labour who produced it, and 
be used in the interests of this community. Instead, it 
throws 10 men. out of work, though their very labour has 
helped to produce it. It should lighten labour, but it 
doesn't, because it is used for the profit of the farmer 
solely, and though he legally owns it he has no moral 
right vo exclusive use for his sole benefit, or to the added 
power of exploiting his 10 men which 10 more unemployed 
competitors give him. 

The community of labour made modern capital, and has 
the right to its resulta. 

The railway shareholders don't save the community's 
time. Their capital is the labour of previous workers, and 
this, along with present railway workers, does the saving. 
Surely “ Writer" doesn't want us to believe the compara- 
2705 few railway shareholders earned this capital them- 
selves. 

When he Ев about the workers getting their share of 
results, I wonder if he knows that one-third of the national 
income is enjoyed by less than one-thirtieth of the popula- 
tion, leaving 424 millions with an average wage of 10s. 6d. 
per week; that the rent, interest, and profits received by 
а small class which does not work for them absorb about 
half the wealth produced annually ; that according to 
Booth and Rowntree one quarter to one third of the people 
in our centres of industry do not get sufficient wages to 
keep them physically fit. | 

As regards the morality of Socialism, see Fabian Essays 
on Socialism," essay No. 4, by Sydney Olivier. With 
regard to Mill, cannot the Writer" think of some forms 
of Socialism having a trial now (though no doubt an 
imperfect опе and a moderate one).— Yours, ete., 

LANCASTRIAN. 


STEAM FEED HEATING. 


SiR, —My attention has been called to some observations 
in the December issue of the Engineering Review on “ Live- 
Steam Feed Heating" by Mr. Wm. Patterson, in which 
he states that there “has been quite a resurrection of 
appliances for live-steam heating," but he “is doubtful as 
to the economy resulting from such apparatus in everyday 
working." Mr. Patterson then goes on to state that these 
appliances are not new, and states that а reference to the 
Patent Office records will prove this. Finally, he winds up 
by extolling the virtues of exhaust feed-water heating and 
purifying plant. | 

That the latter class of plant is, under certain conditions, 
both useful and economical I can testify after long experi- 
ence, and that Mr. Patterson, being & manufacturer of 
this class of plant, advocates its use so ably I сап also 
understand. When, however, this gentleman advocates 
his own system at the expense of damning live-steam 
heating, which, when properly applied, is capable of 
furnishing as great or greater economies tban the former 
plant, I, as an interested party, am compelled to join issue 
with him. Further, live-steam heating of the feed can and 
does furnish an economy which is superimposed upon 
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economies capable of attainment either by Mr. Patterson's 
apparatus or by improved combustion, or by both. On 
what grounds Mr. Patterson poses as an authority on live- 
steam feed heating he does not inform us, but the very 
fact of his stating that “internal live-steam beaters are 
simply a resurrection of appliances adopted and abandoned 
years ago " proves that his knowledge is quite out of date. 

None of the obsolete forms of live-steam heaters and 
very few of the modern types of live-steam heaters furnish 
to the boilers water which is hot enough to give good 
economy. This economy goes up with great rapidity with 
the last few degrees increment of heat, bringing the feed 
water bang up to the temperature of the steam, hence the 
importance of employing an internal heater which will 
give full steam temperature to the feed water and at the 
same time furnish drier steam from the boiler. 

There is no subject in connection with boiler-house plant 
upon which there are wider or more emphatic differences 
of opinion between engineers than as to the economy or 
otherwise of using live-steam heated feed water for boiler- 
feeding purposes, the reason being that the subject is very 
imperfectly understood, and there are numbers of manu- 
facturers selling live-steam heaters who are evidently not 
conversant with the conditions necessary to produce 
economical results. In numbers of cases live-steam heaters 
are at work ostensibly for the purpose of economising coal, 
but, as a matter of fact, they are entailing a heavier con- 
sumption of fuel than would be required were the boilers 
minus the live steam heaters. 

Live-steam heating, under certain circumstances, sub- 
stantially economises coal and greatly increases the output 
of steam for the boilers, but there are distinct limitations 
to the economy which can be obtained, and it is important 
that all steam usera contemplating the adoption of such 
apparatus should seek competent advice en the matter, 
otherwise, after having spent their money, they may find 
that their consumption of coal, instead of decreasing, has 
increased. In view of the present high prices and 
prospective increasing cost of fuel, it is a matter of 
considerable importance that manufacturers and steam 
users who are wise enough to avail themselves of every 
economy should be carefully advised in this matter, or 
they may increase their coal bill and entirely miss the 
substantial economies and lessened fuel cost which live- 
steam heaters are capable of producing. — Yours, ete., 

Harrogate, Jan. 4, 1908. GEO. WILKINSON, 


THE DEVELOPMENT OF TURBO-GENERATORS. 


SiR,—In reply to Mr. L. Schuler's letter on the subject 
of hot shunts in your issue of Dec. 27, I caunot trace the 
date of experiments, but find the device properly embodied 
in the desigu of an over- compound generator of the Phoenix 
Dynamo Company, dated April 20, 1905. I have used it 
from time to time parallel to the series winding of feeder 
boosters and over-compound dynamos in cases where special 
requirements made desirable an exactly straight line 
characteristic of the main field, but wish to point out that 
I never had a case in my experience like the one referred 
to in Mr. Schuler's letter, in which it was found necessary 
to correct in this manner faults in the desigu of ordinary 
interpole machines, for which I consider the device a quite 
unnecessary complication. I mentioned it in my paper as 
one of the methods—though I prefer others—which may 
permit of a higher speed being successfully employed for 
large turbo-generators.— Yours, eto., R. PoHL. 

Bradford, Jan. 7, 1908. 


QUESTION No. 1,023. 


ів, — Ле Question No. 1,023, and the first answer 
thereto, on p. 17A of current issue of Electrical Engineer. 
On reading this answer, апа looking at the diagram of 
connections, we were surprised to see that it is awarded 
first prize, as it is obviously incorrect both in the diagram 
and in the descriptive matter. 

We should like to know how the reversing action of the 
motor is effected, as the descriptive matter refers to a series 
motor, and the diagram shows a field in series with the 
armature of the motor connected across the change-over 
switch. This, of course, should be that the armature only 
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was connected across the change-over switcb, and the series 
field could be connected between the one side of the centre 
of change-over switch and terminal A, or it could be 
between the line and the terminal of self-starter, or between 
the other side of the centre of change-over switch and other 
terminal of the solenoid starter. 

Your correspondent says, “In the system about to be 
described the motor brushes would be directly connected 
to the slippers or sliding contacts, which would make 
contact on the two insulated third rails, these two third 
rails being treated as the terminals of the motor.” Wo 
should like to know, if the motor brushes are the terminals 
cf the machine, what has become of the series field. 
Apparently it is a negligible item. 

We would also point out on the twenty-fifth line down 
оп p. 18A, that “the main switch would only be broken 
by the main switch." 


Corrected Diagram of Connections. 


The whole of this answer seems to indicate that your 
correspondent, “Т. Y. P.,“ is evidently an infant in such 
matters.— Yours, etc., SMADA. 


Sik,—In “T. Y. P’s” answer in yours of the 3rd inst. 
there is a slight error, which please allow me to point out. 
To reverse the direction of а continuous-current motor, it is 
necessary to reserve the current through the field leaving 
the armature current flowing in the original direction, or 
by leaving the field current flowing in one direction and 
reversing the armature current. Reversing the direction 
of the armature and field currents will not reverse the 
direction of the motor; this is all the reversing switch 
does in the sketch.— Yours, ete., J. НҮРЕ. 


Sheffield, Jan. 7, 1908. 


WESTINGHOUSE-BREMER PATENTS. 


SIR, — We owe you and your readers an apology for 
again referring to this subject, but we find Messrs. Santoni 
and Co. (1906), Limited, have issued yet another statement 
to the Press in which they say that the object of our 
communication to you was misconceived. We recall to 
your readers that the sole object of our communications 
was to set Messrs. Sautoni rigbu on a point voluntarily and 
aggressively raised by themselves. 

We now say, further, that they are incorrect in stating 
that the proceedings taken by us against them are 
premature. The fact that they have given notice of 
appeal against the decision of the Comptroller - General 
does not in any way affect these proceedings, which will 
take their normal eourse.— Yours, ete., 

THE BRITISH WESTINGHOUSE ELECTRIC AND 
MANUFACTURING COMPANY. 


SLIDE RULES. 


Sin,—We have been so overwhelmed with inquiries for 
the little бір. slide rule memento since the notice appeared 
in your journal that the manufacturers have completely 
run out of stogk. If, therefore, any of your readers bave 
not received their rules, would you kindly inform them 


that we are doing our utmost to keep our promise, and 
hope to be able to forward them during the next 10 to 14 
days!—Yours, etc., MARPLES, LEACH, AND Co. 


London, E.C., Jan. 7, 1908. 


WIRELESS TELEGRAPHY. 


Developments in connection with wireless telegraphy 
continue steadily, and in addition to the improvements 
that are being made in the various systems now in use, 
wireless telegraphy is being adopted wherever possible. 
A system of wireless telegraphy is to be erected between 
the ports on the Benardir coast and Zanzibar, and it is 
reported from Aden that an Italian transport, having on 
board the necessary plant, is leaving for the purpose. 

The Telefunken system of wireless telegraphy, described 
some time ago in the Zlicirical Engineer, is reported to bayu 
been the means of dispatching some remarkably long- 
distance messages. Experiments in that system have been 
carried out in the station at Nauen, in Brandenburg, and 
great improvements have been made. According to 
advices received, the experiments already made this yeat 
show quite exceptionally good results. Some weeks ayo 
telegrams were received from Nauen at a small portable 
military station at Korneuburg, near Vienna, and tbe 
steamship “ Cap Blanco,” of the Hamburg South America 
Line, on the voyage from Hamburg to Buenos Ayres, daily 
received telegraphic news from Nauen. Тһе last telegram 
reached her at Teneriffe, when she was eight days out from 
Hamburg. The distance to Teneriffe is about 2,300 miles. 


OFFICIAL REPORT ON THE BIRMINGHAM 
TRAMWAY ACCIDENT. 


The official report by Colonel Yorke to the Board-of 
Trade as to the circumstances attending the accident that 
occurred on the Birmingham Corporation tramways on 
Oct. 1, 1907, has now been issued, a summary of which 
appears below. 


In this case, as tramcar No. 22 was descending the incline in 
Warstone-lane, the motorman lost control of it, with the 
result that it ran away down the incline, and was overturned at 
the corner of Warstone-lane and Icknield-street, striking an 
overhead standard as it fell. Two passengers died from 
injuries received, and 12 were injured more or less seriously. 

The car was a four wheeled, double-decked cars, fitted with 
the hand brake, electric rheostatic brake, and the magnetic 
track brake, and also with four sanders—namely, two at each 
end—and a lifeguard of the trigger type. The total length of 
the car was 27ft. 6in., the wheel base being Oft. The gauge of 
the tramway is Oft. біп. At the time of the accident there 
were about 16 passengers on the car, half of whom were inside 
and the other half on the top. Most of the inside passengers 
succeeded in jumping off before the upset, receiving slight 
injuries in so doing. The passengers who received the fatal 
or serious injuries were those on the top of the car. Warstone- 
lane is about a quarter of a mile long, the gradients in it being 
as follows, commencing from the top of the hill: 1 in 143°8, 
1 in 2277, 1 in 17, 1 in 1977, and 1 in 36:6. Warstone-lane 
itself is straight, but there are curves at the top and bottom of 
it, that at the foot of the hill being the worst. "There is 4 
double line of tramway along the lane, and the curve of the 
line upon which the car was travelling, between Warstone-lane 
and Piniveator street, which is at the foot of the hill, has a 
radius of 40ft., the curvature being to the right. The super- 
elevation of the outer rail at the centre of the curve is 13in. In 
consequence of the gradients in Warstone-lane, the regulations 
of the Corporation provide that all cars shall stop at both the 
top and bottom of the hill, and that the speed round the curves 
shall not exceed four miles an hour. The motorman who took 
the car out first says that he made the usual examination 
before starting and found that everything was right, and 
that the sand hoppers were full of sand. The car had to 

roceed from Rosebery-street depót to the city terminus at 
К ишесе before coming into service. On the way to 
Edmund-street he says he tested his magnetic brake, and found 
that it had no effect when the brake handle was on the first 
and second notches, acted indifferently at the third notch, and 
did not come into full effect until the handle was on the fourth 
notch, when it brought the car up with a jerk. He was then 
using the- controller at No. 2" end of the car, which was at 
that time the leading end. He left Edmund-street at 5.9 a.m. 
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for the other terminus of the route at Foundry-road, and 
descended the hill in Warstone-lane with safety by means of 
the hand brake. On returning from Foundry-road he was 
driving at No. 1” end of the car, when he states that he 
found that the magnetic brake acted satisfactorily on all the 
notches. On arriving again at Edmund-street he met Inspector 
Hall, and informed him that there was something wrong with 
the magnetic brake at No. 2" end of the car, and arranged 
that he should meet him оп the following journey from 
Foundry-road and try the brake. Mountford (the motorman) 
then proceeded to Foundry-road, still being at ** No. 1" end of 
of the car. On the return trip from Foundry-road he was 
driving from No. 2" end, and on nearing Edmund-street 
terminus he picked up Inspector Hall. The car lett Edmund- 
street for the third trip to Foundry-road at 6.29 a.m., with 
Inspector Hall in charge of the car, and Motorman Mountford 
standing alongside of him but not taking any t in the 
handling of the car, which was still being driven from 
„No. 2" end. Inspector Hall seems to have tried the 
magnetic brake when going down the incline in Summer- 
row, with the result that on the first, second, and third 
notches it did not act properly, but brought the car up with 
a jerk when the handle was moved to the fourth notch. 
Inspector Hall continued on the journey and stopped, as 
required by the regulations, at the corner of Frederick-street and 
Warstone-lane. When he reached the incline in Warstone-lune 
he again tried the magnetic brake, which on this occasion seems 
to have completely failed on all notches. Не then moved the 
handle to the ** off" position and tried the brake a second time, 
but still without effect. He then tried to stop the car by 
reversing the handle from the forward to the back position and 
moving the controller handle to the sixth notch of power, but 
still without effect. Ву this time he was more than half-way 
down the hill, and had entirely lost control of the car. He 
then applied his hand brake for the first time, to the fullest 
ossible extent, but the speed of the car was such that the 
and brake had little or no effect in checking it. On reaching 
the curve at the bottom of Warstone-lane hill the wheels 
skidded, and almost immediately afterwards the car turned over 
to the outside of the curve and fell on its side, striking a trolley 
wire standard in its fall, the passengers on the top being thrown 
on to the pavement and one of them crushed between the 
standard and the car. 

The immediate cause of this disaster was the action of 
Inspector Hall in taking the car down Warstone-lane with a 
defective magnetic track brake, and experimenting with that 
brake on the incline. Had he applied the hand brake bcfore 
starting down the incline, no accident would have occurred, as 
the gradients are such that the car might well have been con- 
trolled by means of the hand-brake only, the only precaution 
necessary being that the hand brake should be applied at the 
commencement of the hill so that the speed of the car 
should be checked from the outset. That this is the case 
is proved by the fact that Motorman Mountford had already 
taken the car down the hil that morning by means of 
the hand brake only. Inspector Hall seems, however, to 
have selected this hill for the purpose of testing the 
magnetic brake, and did not attempt to apply the hand 
brake until the speed of the car was far beyond its control. 
Rule 28 of the printed rules and regulations issued by the 
Corporation for the guidance of their motormen is as follows : 
** Any defect in the mechanical or electrical equipment of the 
car, whether the result of an accident or otherwise, must be 
reported in the book provided for that purpose in the car-shed. 
If a defect is discovered on the road and cannot be remedied by 
the motorman, the attention of the nearest inspector should be 
called to it. Motormen must in no case take the risk of running 
a car which is not under absolute control." In drawing the 
attention of Inspector Hall to the defect in the magnetic brake, 
Motorman Mountford seems to have complied with this rule, 
and the responsibility for the accident must rest upon Inspector 
Hall, whose action was entirely contrary to the spirit of the 
last sentence in the rule. 

The failure of the magnetic track brake to act on this 
occasion is said to have been due to a broken grid in the 
fourth resistance box on the car. According to a statement 
made by Mr. C. W. Hill, electrical engineer of the Corporation 
tramways, the controller at ‘‘ No. 2" end of the car, and the 
insulation of the cabling and wiring of the car, was after the 
accident found to be in good order, and the only defect that 
could be discovered was the broken grid. The resistance 
boxes, of which there are five, arein use both for propelling and 
braking purposes, and it might be thought that such a fracture 
5 be discoverable, not only when the magnetic brake was 
in use, but also when current was being supplied from the 
trolley wire for the purpose of starting the car. Mr. Hill's 
theory is that the electrical pressure of the current for driving 
purposes would be sufficiently great to bridge the gap formed 
by the fracture, whereas in the initial stages of braking, current 
generated by the motors acting as generators would have а low 
pressure, and would not be able to overcome the interruption 
in the circuit. Experiments made in my presence by 
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Mr. Trotter, the electrical adviser to the Board of Trade, 
at 8, Richmond-terrace, however, hardly support this theory, 
as it was found that a current of 10 amperes, which is 
probably less than the usual current passing when cars are 
Starting from rest, is sufficient to cause fusing to take place 
between the two opposing ends of the fracture and between 
the sides of the broken and adjacent members of the grid. 
No such signs of fusing were, however, discernible in this 
case. lt is, therefore, impossible for me to say whether the 
above explanation of the failure of the magnetic track brake is 
the correct one or not. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Chili Telephone Co.—The directors bave declared an interim 
dividend of 6 per cent. per annum (3s. per share). 

Croydon.—The Croydon Gas Co. have decided to increase the price 
of gas from 2s. 8d. to 2s. 10d. per 1,000 cubic feet. 

Hastings.—The Hastings and St. Leonards Gas Co. have given 
notice of an increase in the price of gas of 2d. per 1,000 cubic feet. 

Bishop's Stortford. —The Guardians have agreed to an installation 
of telephones at the workhouse and infirmary by the National 
Telephone Oo. 

Institute of Sanitary Engineers.—We are asked to state that 
the address of the above institute is now 120 and 122, Victoria-street, 
Westminster, S. W. 

Salford.— The Local Government Board have sanctioned the 
borrowing of £4 220 by the Corporation for extensions to the elec- 
tricity undertaking. 

Caterham.—Not satisfied with the very high charge of дв. Ad. per 
1,000 cubic teet, the Croydon Gas Oo. have decided to extract a further 
2d. per 1,000 from their customers. 

Bethnal Green.—The Borough Council have agreed to allow the 
Post Ottice Department to lay а дїп. underground telegraphic wire pipe 
in the footway of Bethnal Green-road. 

Aberdeen.—On the 28th ult. a serious gas explosion occurred at 
59, Beechgrove-terrace, resulting in damage to the premises and con- 
tents and serious injury to the occupant. 

Simplex Conduits.—The usual 6 per cent. dividend on the Me 
ference shares has been paid for the half-year ending Dec, 51, 1907. 
The dividend warrants have been posted. 

Wath.—The Board of Trade have notified the Council that, not 
having discharged their obligations under their provisional order for 
electric lighting, the same would be revoked. 

Nelson. —Tho electrical engineer's report for the month was 
submitted at the last meeting of the Town Council, and showed that the 
total number of units generated was 100,375. 

Hammersmith.—The Electricity and Lighting Committee are 
recommending the Council to construct sub-stations at King-street 
and Hythe-road at an estimated cost ot £9,209. 

Stretford. —The Local Government Board will hold ап inquiry 
into the application of the Oouncil for sanction to borrow £42,718 tor 
purposes of the electricity undertaking on Jan. 17. 

Germany.—It is stated that the Imperial Postal Department is 
contemplating the establishment of an Imperial monopoly in wireless 
telegraphy and submarine signalling for sea-going vessels. | 

Sowerby Bridge.—The Urban District Council have decided to 
make application to the Board of Trade for a provisional order autho- 
rising the transfer of the electric lighting order to a company. 

Hackney —The Board of Guardians have decided to petition the 
Borough Council to forthwith complete the electric lighting of that 
portion of High-street, Homerton, which faces the infirmary gates. 

 Hoylake.—4A Local Government Board inquiry will be held on 
Jan. 14 into the Council's application for sanction to borrow 22,000 
for electric lighting purposes and £300 for a sewer at the electricity 

station. | 

Spen Valley.—The steam-engine at Firth Penny's works, Union 
Mills, Spen Valley, is being taken out, as electrical driving is to be 
adopted. Other industrial concerns in this part of Yorkshire are also 
to be electrified. 

Swinton.—Several industrial concerns here are about to adopt elec- 
trical driving in place of ‘steam. The local District Council now 
tupply current in bulk, which they in turn obtain from tho Lancashire 
Electric Power Oo. | 

Dewsbury.—The borough electrical engineer has been instructed 
to submit to the Electricity Committee a specification and tenders for 
the erection of an additional condenser and cooling plant at the 
electric light works. 

Aoton.— An electrical exhibition will be held from 20th to 25th 
inst. in the grand hall of the publie baths, Salisbury-street, Acton, W. 
The exhibition will be opened by Mr. Herbert Nield, M.P., on the 
20th inst. at 4 o'clock. 

Stockton. Strong complaints are being made by the medical officer 
of the fever hospital as to the poor lighting by gas throughont that 
institution It is likely that his complaints will result in the installa- 
tion of an up-to-date system. 

Newoastle-on-Tyne. — Serious injuries were sustained by the 
members of the household at 87, St. John’s-road оп the 6th inst. 
Owing to a defective gas chandelier a violent explosion occurred, which 
also damaged the premises und contents. 
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Leeds.— Accidental death was the verdict brought in by the jury 
who attended an inquest upon the body of George Smith, aged 17, on 
the 7th inst. The cause was attributed to suffocation by fumes from 
& gas stove in the bedroom of the deceased. 

Worthing.— It is proposed to apply to the Local Government Board 
for sanction to horrow £1,710 for carrying out the alterations agreed 
upon to the street-lighting by electricity and the provision of new 
condensing plant at the generating station. 


Derby.—The buildings of the new Corporation electric lighting 
station have been insured against fire in the sum of £10,000 and the 
contents in the sum of £20,000, and the new economiser has been 
insured against explosion in the sum of £600. 


Explosion in the Sloyne.—The large mooring buoy belonging to 
the Ounard Shipping Co., in the Sloyne, which is about 20 tons weight, 
and which, when the liners are not in port, is kept lighted by gas for 
the proper and safe navigation of the river, has been wrecked by an 
explosion of gas. 

Wigan.—The Board of Trade have revoked the Wigan Rural 
District Council Electric Lighting Order, 1903, as confirmed by the 
Electric Lighting Orders Confirmation (No. 5) Act, 1903, as to the 
whole of the area of supply as from Nov. 30, 1907, and the revocation 
is to take effect from that date. 

Stevenage.—The Urban District Council, at their last meeting, 
received a letter from the Electric Supply Corporation, stating that it 
was impossible to proceed for some time with the work of supplying 
Stevenage with electric light according to a standing agreement. It 
was agreed that the clerk seek counsel's opinion as to the best way to 
proceed in the matter. 

Newark.—To a special meeting of the Council Messrs. Bell and 
Co., agents to the Newark and District Light Railways Co., sent a 
copy of notice of application to be made for an extension of time 
limit. The Council decided to consent to the extension. and to ask 
also for two years’ extension to the Council in which to supply 
electricity to the company. 

Arbroath.—At a meeting of the Arbroath Dean of Guild Court on 
the 6th inst. a petition, with accompanying plans, was presented for 
the erection of an electric power station at South Grimsby-street, 
Arbroath. The buildings aro to be erected by Mr. George Balfour, 
electrical engineer, London, on behalf of the Arbroath Electric Light- 
ing Oo. The work is to be proceeded with immediately. 


—The number of electricity units generated for the three 
weeks ending Dec. 12 at the Corporation works was 21,333, against 
18,136 for the . period of last year. During the past 
three weeks 84 additional lamps have been fixed. The committee 
have decided to extend the electricity main from High- street to Ohat- 
field Works, a distance of 75 yards, at an estimated cost of £40. 


Chelmsford.—At the last Council meeting the surveyor reported 
that he had interviewed the local G.P.O. engineer with reference to 
the 15 telegraph poles in Moulsham-street and London-road, which are 
very much decayed at the ground level, and, in his (the surveyor's) 
opinion, dangerous. The Post Office authorities were willing to replace 

em with new poles similar to those erected in Springfield-road, and 
permission was given to erect them. 

Stock Exchange. —The Stock Exchange Committee have appointed 
Jan. 15 a special settling day in the International Copper Оо. 'в further 
issue of 25.000 shares of £1 each, fully paid, Nos. 50,С01 to 75,( 00, 
and the New Einasleigh Copper Mines’ 74,500 vendors’ shares of £1 
each, fully paid, Nos. 76,0ul to 150,500; and have ordered the 
Underground Electric Railways Co. of London £1,100,000 deposit 
receipte for 5 per cent. profit-sharing secured notes to be quoted in 
the official list. 

Burgess Hill.—At the last meeting of the Urban Oouncil the 
receipt was reported of а letter from the Board of Trade. with a print 
of a notice served by the Board on the Burgess Hill and District 
Electric Supply Co , requiring the company to comply with the regula- 
tions of the Board prescribed under Section 4 of the Electric Lighting 
Act, 1888. The chairman explained that the letter referred to the 
requirements of the Board as to the height at which the company put 
the wires, and regulations to be observed by the company. 


Sunderiand.—The Corporation have recently installed a new 
turbo-generator at their electricity works on the Hylton-road, and the 
machine, which has cost £10,521, was started on the 6th inst. by 
Alderman Wm. Bruce, the chairman of the Electricity Committee. 
It was decided by the committee to name the turbo-generator The 
Bruce," and in order that the ratepayers should not complain the 
members decided to pay for the brass plate themselves. Alderman 
Bruce afterwards entertained the members to tea and refreshments. 


Colehester.—The engineer's report to the Council committee con- 
tained the following perticulars: output of electricity in units during 
November, 1907—lighting. 98,633 (against 87,449 in 1906, and 84.721 
in 1905); ditto traction, 59,128 (against 39,996 in 1906. and 51.832 in 
1905) ; us d in generating station, 22,854 (aguinst 14,758 in 1906. and 
8.076 in 1905). The chairman reported that an offer had been received 
for the purchase of lead oxide trom the battery, and submitted 
cheque received for £219. 7s. 10d. in 1espect thereof. The report was 
alopted. 

Liquidations.—The London Gazette announces that the Electric 
Power Development Co. has been wound up voluntarily, and Mr. 
б. Rowley Boetock, 21, Ironmonger-lane, London, E. G., ö 

iquidator. А general meeting of the members of the Phudyne 

trical Co. will be held at 66, Victoria-street, London, 8. W., on 
Feb. 4 at 12 noon for the pu of receiving the liquidator'e report. 
The creditors of the Electric Power Development Co. are required to 
send their names and addresses and the particulars of their debts or 
claims to Mr. G. Rowley Bostock, 21, Ironmonger-lane, London, E.O., 


the liquidator, by Feb. 28, 


Longford.—It was reported at the last Council meeting that the 
output of gas for the three weeks ended Dec. 12 showed an increase of 
79,000 enbic feet as compared with the corresponding period of the 
previous year. In the electricity department, the number of units 

enerated was 21,335, against 18.136 for the corresponding period of 
Tast year, bring an increase of 18 per cent. During the past three 
weeks 81 additional lamps had been fixed. It was recommended that 
the electricity main he extended from High-street to Ohatfield Works, 
a distance of 75 yards, at an est mated cost of £40. 

Fermoy.— For some time past it has been well known that leakages 
were taking place from mains supplying gas from the gas company. 
The Urban District Council were called upon to give permission to 
open roads, etc., in order to repair them. In order to secure some 
kind of relief from the pu charges of the gas monopoly, the Council 
refused to give consent until the gas company lowered its charges (оа 
reasonable sum. This the company refused to do, and at the busy 
hours of Saturday last reduced the pressure, thereby plunging the 
district into darkness, It is nearly time that a competitor appeared. 


Exeter.—At the last meeting of the Council the electrical engineer 
stated that by the end of the current financial year the amount of the loan 
sanctioned for mains would be exhausted, and there would remain in 
hand on the amount sanctioned for transformers and switchgear 8560, 
and for meters £260. He estimated that the capital expenditure for 
the next three years from March 31 would be: mains, £8,100; trans- 
formers and switchgear, £900; meters, £800—total, £9,800. Against 
this there should be & balance of sanctions on the two latter items of 
£600. It was decided that application be made to the Local Govern- 
ment Board for sanction to the borrowing of the money required. 


Canterbury.—Tlie rector of St. Martin's and St. Paul's has а good 
word to say for the electric light 4s supplied by the Canterbury Oor- 
poration. In the course of a new year's circular to the parishioners he 
remarks that owing to the expense incurred over the electric light the 
church had a deficit of some £30 at Easter, but says that he is 
‘glad to say that the new arrangement of lighting is much more 
economical, and our bills are considerably lower. . Thanks tothe 
rummage sale we have installed the electric light in the parish room. 
We can now see splendidly and breathe more freely, and we pay 2d. 
an hour as against 34d. an hour for the old hot gloom which we 
endured.” 

Merthyr.—At a meeting of the Public Works Committee of the 
Borough Council it was resolved to substitute electrio lighting for gas 
on the main road from Swan-street, Merthyr, to the New-road, 
Dowlais. The Board of Trade wrote informing the Oouncil that they 
were advised that there was no danger to be apprehended from an 
overhead main for street-lighting purposes conveying a continuous 
current, and it was agreed to allow the Merthyr Electrio Traction Co. 
to carry the current by an overhead main. It was mentioned that the 
peu cost of lighting the road from Swan-street to the Bush Hotel, 

owlais, by gas and electricity was £364. 10s., and the new system. 
which would provide double the number of lights, would only be £321, 


Folkestone.— Under the present ment with the Folkestone 
Electricity Supply Co. all the electric lamps on the Leas are lighted 
every evening during the months of April, May, June, July, August, 
and September, and alternate lamps only are lighted during the 
remaining months of the year, except when Easter falls in the month 
of March, and then the whole of the lamps are lighted for one week. 
The committee have considered the desirability of altering the time of 
year when all the lamps on the Leas should be lighted, and have 
resolved that, subject to the Folkestone Electricity Supply Co. agree- 
ing, all the lamps on the Leas shall be lighted from April 15 to 
Oct. 15, with the sime arrangement as to Easter if it falls before 
April 15 in any year. 

Rugby Engineering Зосіеѓу. — 7 the kind permission of Mesers. 
Alex. Findlay and Co, of Motherwell, arrangements have been made 
for members of the above society to visit the exhibition buildings in 
the course of construction on Saturday, Jan. 11, leaving Rughy 
Station (L. and N. W. R.) for Willesden by the 12.42 p.m. At 
Willesden, members will change and book to St. Quinte-n’s Park 
Station by the 2.20 p.m., this latter station being only five minutes 
walk from the exhibition grounds. The ordinary week-end tickets 
to London will be available for the 12.42 p.m. luncheon train. Mr. 
J. S. Ferguson, of the above firm, has kindly undertaken to meet the 
party at No. 2 gate in Wood-lane, at 2.45 p.m., and conduct them 
over the exhibition grounds, buildings, etc. | 

Swansea.—4At the ordinary meeting of the Corporation Electricity 
Oommittee the engineer reported an increase in the consumption of 
electricity, and the chairman said if the same rate of p was 
made next quarter the annual results should be most satisfactory, 
notwithstanding that the newer pattern lamps reduced the consump- 
tion by one-third. The London and North-Western Railway Co. 
asked for terms for electrically lighting ita sidings. It was said the 
mains would cost from £125 to £570, while the number of lanips 
required would only be eight, but as these would be burning all night 
they would give au excellent total. The engineer said he hoped soon 
to obtain an order for electrically lighting the Midland station. The 
committee decided to have further information. 

Newoastie (Staffs).— At the meeting of the Town Council the 
{аг of the National Telephone Oo. waa considered, and the following 
resolution passed: ''That in the opinion of this Town Council the 
imposition of a new taf by the National Telephone Oo. and his 
M»sje-ty's Pustmaster - General, which abolishes the inclusive rates 
in jorce and eutaiis an increased cost for the telephone on the 
large majority of u ers, is unnecessary and uncalled for, aud this 
Council requests the National Telephone Co. and his Majesty's Post- 
master-General to withdraw the new rates and continue the facilities 
hitherto in force. and that the town clerk be instructed to forward a 
copy of this resolution to the Postmaster-General, the National Tele 
phone Co., and to J. О, Wedgwood, Esq., M. P.“ 
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Tunbridge Wells. The proposal of the Council to substitute 200 
electric lamps in place of a similar number of those now lighted by gas 
on the incandescent gas system has caused some considerable amount 
of consternation to the gas company. They have now threatened 
that if a reduction iu the number of gas lamps is made as suggested, 
they will raise the cost of the remaining lamps from £3. 9з. 4d. to 
£3. 14s. Ad. per annum. On the other h:nd, if the Council will still 
retain the дач lamps, the cnmpinv are prepared to reduce the present 
charges down to £5 4з. Ad. nd further, if the Council will under- 
take to contract for three years, the charge will be reduced to £3. 1. 104. 
It is evident that between threats of increased charges and offers of 
reduction, the gas company admits its fear of municipal electric 
lighting. 
. Wrexham.—At а meeting of the Electricity Supply Committee the 
electrical engineer eubmitted his monthly report, iucluding the follow- 
ing statement: Connections and supply—used for tramways, November, 
1907, units 12,844; lighting, ete., 48.750—total units generated, 
61,591; October, 1907, units 13.455; 44 714 total, 58 147. Eight 
new consumers had been connected during November. The engineer 
also reported that an order for the foundations pue for the pro- 
posed 60-kw. set had been placed with Mr. Н. A. Jones, at a cost of 
£8. 5s., and it was resolved that the order be confirmed. The elec- 
trical engineer asked for instructions with regard to the piping required 
for the proposed set and the rearrangement of the connections of the 
present steam and exhaust mains, and the committee resolved to 
empower the chairman and the engineer to accept a tender for the 
execution of this work. 


Wilkinson Full Steam Temperature Foed-Water Heater.— 
From the commencement of the year the London and district agency 
for the above uu: has been transferred from Messrs. Hall and 
Oo. to Messrs. J. L. Cateaux and Oo., of 10, Bush.lane, Cannon- 
street, E. O. Although these heaters are of recent desiga we under- 
stand that a large and rapidly-increasing business is now being done, 
both at home and abroad. Amongst the recent orders received may 
be mentioned the following: the Oalico Printers’ Association, Man- 
chester, the Associated Portland Oement Co., Messrs. Pease and 
Partners, Messrs. Clarke, Chapman, and Ca., Messrs. Goodwin and 
Co. (the two latter being repeat orders“, Messre. Pilkington Bros., 
St. Helens, and the flucknall Torkard Collieries Co., near 
Nottingham ; also tho electricity works at Blackpool, Blackburn, 
Londonderry, Bedford. Ashton-under-Lyne. and repeat orders from 
the Luton and the Wakefield electricity works. 


Aston.—The various works in connection with the extension to 
Erdington have been completed, and supply is now being continuously 
iven to 25 consumers in that district; and the extension to 
itton has also been completed, and supply is being given to the 
Armorduct Co. and the Wolseley Sheep-Shearing Machine Co. The 
engineer has reported the cost of the foregoing work to the committee as 
follows: Generating station, 21,810. 8s 6d. ; suh-stations (three), £785 ; 
cåbles (including strengthening of main to Salford Bridge), £13.207. 
ls. 11d —total, £15 802. 103. 5d. The estimated cost was 516.169, 
(Inc!ud. d in the cost of cables are various small sums, amounting in 
the aggregate to £267. дв. 6d., which may he described as extras to 
the original contract ) Witton extension. includiug suh-station at the 
Armorduect Co. s work (the cost of the sul-station at the Wolseley Co.'s 
works not being iucluded, as the Wolselev Co. are paying for this 
work) cost £1 347. 68. 5d.; estimate, £1,373. 3s. 5d. The number of 
units sold for the month of Noven.ber was 290,744, against 200,668 in 
the corresponding month of 1906. " 


Books, eto. Received.—Englebert and Co, of 119, Finsbury- 
venient, have produced a useful tear-off calendar. —Messrs. Harrison, 
ehring, and Co. prove the excellence of their priuting by the wall 
calendar which they have put up.—A dozen different up-to-date fire 
appliances are illustrated in the almanac presented by Messrs Shand, 
М воп, and Co.—A dainty and attractive wall calendar has been 
issued by Messrs. A. О. W. Hobn:an and Oo., of South Bermondsey, 
S. E. —The D.P. Battery Co. have forwarded 4 picturesque calendar, 
the centre piece of which is an illustration of their Lumford Works, 
Bakewell, Derbyshire.—All about W inpipeg, with numerous photo- 
graphs, is contained in the sheet forwarded by the Commissioner of 
the Winnipeg Development and Industrial Bureau. —The wall calendar 
of Watts, Fincham, апа Co., Billiter-buildings, E.C., contains а water 
scene illustrating some of the uses to which the products of the firm 
are put.—The Flexible Metallic Tubing Oo. have issued a wall calendar 
with a reminder attachment, consisting of au adjustable bar for 
each week, and an indicator for marking each day.—The greeting card 
from the Consolidated Accessories, Limited, of St. Clement's-lane, 
E. O., contains particulars which prove the rapidly-incie ising popularity 
of the Peacock car brake, 


TRACTION. 


Metropolitan Asylums Board.—T wo ambulance tramway cars for 
use at the small-pox hospitals are to be purchased by the Metropolitan 
Asylums Beard at а cost of £425. 

Delhi.—The Electric Light and Tramways Oo. are applying to 
Government for permission to raise a debenture loan of £50,000 on 
the security of the existing works. 

Moscow.— Agents for the city of Moscow state that the municipal 
loan for 10 million roubles fur tramway and other purposes has been 
purchased by an Anglo-American syndicate. 

River Plate.—The La Plata Senate have 79 in general the 
Bill granting a concession to Messrs. Otto Franke and Co. for an 
electric railway between La Plata and Buenos Ayres. 

Huddersfeld.—The Town Council have agreed to a proposal b 
the Tramways Committee to double several sections of sila tran 


during the current year at an estimated cost of £12,000, 


Stalybridge, Hyde, Moasley, and Dukinfield Tramways.—The 
tra(fic receipts for the week ended Dec. 28, 1907, amounted to 
£769. 15s. 54d.; corresponding week last year, £622. Os. 54d. 


Colchester.—The Council Tramways Committee have empowered 
the manager to carry out the nevessary repairs and alterations to the 
tramway overhead equipment, the estimated cost of which is £260. 

Accrington.—The Corporation are pushing on with the laying of 
tramways to the outlying village uf Baxenden, and, what is wore 
satisfactory, the local system is now proving remunerative on practically 
all routes. 

Brisbane Electric Tramways Investment Co.—Traffic receipts 
of the Brisbane tramways for the month ended Dec. 31, 1907, 
amounted to £15,320; correspouding week last year, £13,491— 
increus^», £1,829. 


Wednesbury.—The General Purposes Committee of the Town 
Council are in communication with the tramway company respecting 
the lighting of tramcars during unloading. the provision of 4d. fares, 
and the renewal of the practice of ishting children's tickets. 


Torquay.—The Torquay Tramways Co. has been registered with a 
capital of £120,000 in £1 shares. ‘The objects are to adopt an agree- 
ment with the Dolter Electric Traction, and to construct, maintain, 
and work tra · ways authorise! by the Torquay Tramways Act, 1904. 

Buenos Ayres and Belgrano Electric Tramway Co.—Receipts 
for the eight days ending Dec. 51, 1907, converted to gold were 
£4,664 ; corresponding period last year, £4,795—decrease, £129. 
Aggregate from Jan. 1, 1907, £202,200; aggregate from Jan. 1, 
1906, £191,968—incerease, £10,232. 

Croydon.—4A copy of the resolution passed at the recent public 
meeting at South Norwood in favour of the construction of tramways 
along the Morland and Portland roads has been before the members of 
the County Council, who have referred the matter to the Tramways 
Committee for consideration and report. 


Islington.—The London County Council have intimated to the town 
clerk that they propose to proceed at an early date with the recon- 
struction for electric traction on the conduit system of the existing 
tramways from King's Oross, via Oaledonian-road and Camden. road 
to Holloway-road, and then via Seven Sisters-road to Finsbury Park. 


Glasgow.—On the evening of the 3rd inst. an electrie car running 
down a deep incline got out ofcontrol, dashed at great speed down the 
street, crashing into several vehicles, and knocking down many 
persons. A dense fog prevailed at the time, which prevented the 
people in the street from seeing the approaching danger. Several were 
removed to the infirmary. 

Edinburgh.—The new cable tramway route in Gilmore-place, Edin- 
burgh, will not be opened until the sammer. It will be two months 
yet before the laying of the track is completed, and after that. the pits 
will have to be constructed. Two hundred men are at work on the 
undertaking, and the lines are being laid just now from the old саг 
terminus to the city boundary at Craiglockhart. - 


Leicester.—A pit worker named Michael Egan, 54, of Coalville, 
died at the Leicester Infirmary on the 8th inst. as the result of being 
knocked down by a tramcar in Gallowtree-gate on Saturday night. 
The base of the skull was fractured, but on being treated at the 
infirmary he was reported to be geing on favourably. However, a 
sudden relapse occurred, and death took place as stated. 

Derby.—The receipts of the Corporation tramways during the four 
weeks ended Dec. 21 amounted to £3,112. 13s. 1d., being an increase 
of £293. 19s. 6d. as compared with the corresponding period last year. 
The committee decided not to run the cars on Christmas Day, dnd їо 

ay the tramway ta han wages for that day. A gratuity of £1 has 
been awarded to Oonductor Francis for his courageous conduct in 
stopping a runaway horse. ; 


Hatfield Moor.—The contract for the construction of the short 
line of light railway from the Axholine Railway at Epworth to Hatfield - 
Moor, near Thorne, has been let to Messrs. Moffatt, contractors, of 
Manchester. The line has been set out, and work will be commenced 
very shortly. The railway will be about 54 miles in length, and is 
on a practically dead level all the way, presenting no engineering 
difficulties. There will be a single line all the way, which is intended 
to afford access to the peat works on the moors and serve the inter- 
vening agricultural district. 


Dundee. -—Tramcar traffic in Reform- street, Dundee, was consider- 
ably delayed on the evening of the 5th inst. in consequence of the 
trolley of a e route vehicle becoming jammed on the 
wire. The occurrence took placo at the south end of the thoroughſare, 
where the Lochee and Fairmuir cars reverse. It was found impossible 
at the time to release the trolley, and an hour elapsed before the 
tower-wagon could be proeured. Pending the arrival of that vehicle 
all the traffic between High-street and the foot of Constitution-road 
had of necessity to be worked on the single-line system. 


Morecambe.—A crowded ratepayers’ meeting was held at More 
cambe on the 8th inst. to approve or otherwise of the promotion of a 
Bill in Parliament by the Corporation to purchase so much of the 
tramway undertaking as is within the borough. The mayor presided. 
The proceedings were rowdy. A great majority of those present were 
opposed to the proposals, and the members of the Town Council who 
advocated them were hooted and ironically cheered. Shortly before 
11 o'clock the mayor put the resolution, and by an overwhelming 
majority the meetiug declined to approve of the promotion of the Bill, 
the result beiug greeted with loud cheers. 

Cambuslang.—The name of the cabdriver who was killed about 
midnight on Tuesday on the car rails between Blantyre and Cambuslang 
is William Horan (24), and he resided at 8, Steel-street, Glasgow. It 
appears from the official report of the occurrence that the deceased 
was returning with three gentlemen in а hansom cab from Hamilton 
to Glasgow. When near Dalton he was met by a car of the Lanark- 
shire Tramways Co., at which his horse shied, backed on to the rails 
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in front of it, with the result that the fender of the car struok the rear 
pet of the hansom, knocking it over on its side and throwing the 

river on his head on the roadway. His skull was fractured, and 
death was instantaneous. 

Hazel Grove to Maoclesfield Tramways.—The Bill of the 
Macclesfield and District Tramways Co. authorises the abandonment 
of the proposed tramway b-tween Hazel Grove and Macclesfield. The 
abandonment. however, will not he quite total. The small sections of 
the line which lie nearer to Stockport will he retained. they having 
been vested in the Urhan District Council of Hazel Grove and Bramall, 
but the other portions nearer Macclesfield will not be dealt with at all, 
and there is no prospect of the company taking over the electric 
lighting order which was granted years ago to the Macclesfield Cor- 
poration, and with the exception of small private installations there 
ів no present prospect of Macclesfield getting the electric light. 

Leeds.—The Tramways Comittee of the City Council have had 
under consideration au application from the conductors and drivers 
for a reduction of hours from 60 to 51 а week. The general manager, 
Mr. J. B. Hamilton, had prepared a report based upon information 
received from other towns, which was placed before the committee. Ia 
five out of eleven towns named, it was stated, the official number of 
hours worked was 60 per week, while in the six remaining centres the 
hours varied from 54 to 56 per week. In the matter of wages, with 
the exception of Sheffield, the rate of wages in Leeds was higher than 
that in any other city, being from 36s, 8d. to 39s. 2d. per week for 
drivers and 29s. 2d. to 34s. 2d. for conductors. The average for the 
other towns is 30s. 10d. to 36s. 1d. and 27s. 1d. to 318. 1d. respec- 
tively. The Leeds employés urge that the granting of their applica- 
tion will reduce cost, as a nine hours’ day will lend itself to a large 
percentage of through duties, and will, therefore, save ‘‘ spread over ” 
2007. Further consideration of the question was adjourned for a 
wee 
_ Halesowen.— At the meeting of the District Council Mr. Marsland, 
in submitting the report of the Light Railways Committee, said satis- 
factory progress had been made with respect to the transfer of the 
light railways order to the Halesowen Light Railway Co., aud рго- 
viding no ol jection were made the Board of Trade would sanction the 
transfer on Jan. 20 on terms which were satisfactory to the Council, 
the promoters, and the County Oouncil. The promoters would pay 
the costs the Council had been put to within 14 days after the signing 
of the transfer, £325 would be paid 60 days afterwards, and a similar 
sum at the expiration of six months and 60 days. There was not 
likely to be any objection to the trausfer, or, iu fact, anything to 
cause friction. The same company also proposed to apply for the 
transfer of the electric lighting order, but it was necessary that the 
interests of that Council should be safeguarded with respect to charges, 
and also with respect to street-lighting and, consequently, the neces- 
sary instructions had been given for application to be made for certain 
clauses to be amended, especially that having reference to the 
maximum charge. 

Birmingham.—The Board of Trade report has been issued relative 
to the accident which occurred on the Corporation tramways ou the 
morning of О: 1, when a car ran away down an incline and over- 
turned. striking on overhead standard as it fell. Two passengers lust 
their lives, and 12 others were injured. Colonel Yorke, R E , says 
the immediate cause of the disaster was the action of the motorman, 
Inspector Hall, in taking tho car down Warstone lane with a defective 
megane track brake and experimenting with that brake on the 
incline. Had he applied the hand brake before starting down the 
incline no accident would have occurred. "That this is the ca«e is 
proved by the faet that the Motorman Mountford had already taken 
the car down the hill that morning by means of the hand brake only. 
Inspector Hall seems, however, to have selected this hill for the 
purpoee of testing the magnetic brake, and did not attempt to apply 
the band brake until the speed of the car was far beyond its control. 
In drawing the attention of Inspector Hall to the defect in the magnetic 
brake Motorman Mountford complied with the rule, and responsibility 
for the accident must rest upon Inspector Hall. 

Paddington.—The Metropolitan Electric Tramways Oo. have sent 
the Borough Council a copy of their correspondence with the Board of 
Trade as to the London County Council's intention to acquire that 
он of tho Harrow-road tramway which is within the county of 

ndon. The company point out the public inconvenience that would 
be caused by the stoppage, at the boundary of the counties of London 
and Middlesex, of the cars now running from Willesden to Lock 
Bridge, Harrow-road, and they ask the Borough Council whether the 
latter are pre to make representations to the Board of Trade on 
the subject. The Works Conmittee of the Council are, after having 
had an interview with the Improvements Committee of the London 
Oounty Council, коше Ша, sulject to the Metropolitan 
Electric Tran. ways agreeing with the Paddington Council with regard 
to widening Harrow-road, no opposition be offered the company's Bill 
for extending their lines within the borough. The Works Committee 
also recommend that such representations be made to the Board of 
Trade as may appear кешег concerning '' the inconvenience which 
would result in the event of there being dual control of the tramway 
lines in Paddington." 

King's Cross Accidont.—A Board of Trade inquiry was held on 
Wednesday last at the Stamford-hill tramway деро of the Loudon 
County Council in order to look into the circumstances relating to an 
accident which happened to two of the Council's trams on the evening 
of Christmas Day. The tran in question had been running between 
Moorgate-street and King's Oross during the whole of that day, but 
on ite last journey got out of control at Pentonville-road, the hill 
which descends to King’s Cross, and dashed into а stationary car at 
the bottom, severely damaging both cars, but fortunately without any 
fatalities. The first witness called upon was Mr. E. W. Conbrough, 
a passenger by the car at the time of the accident. Не stated that he 
boarded the car at the Angel with his wife and two sons, and that all 


seemed right until the summit of the hill was reached. The speed of 
the car then appeared to increase very much until within about 100 
yards of the stationary car, when he thought the brakes had been 
applied for the first time, reducing the velocity a little, but not pre- 
venting the collision, which took place immediately after, he bein 

severely bruised and his son cut with broken glass. e driver of the 
ear, Chas. Turner, was next called, and stated that ho had qualified 
to be a motormar in 1907, and passed on July 22 of that year. 
He went on du'y at 11 56 a m. on morning of Christmas Day. aud 
everything worked satisfactorily until the top of Pentonville- rad was 
reache l on last journey. He proceeded down the hill on the first and 
second notches of magnetic brake, this being sufficient to keep the car 
under control. After Penton-place was reached half.way down. the 
car seemed to increase in speed, and he then applied magnetic brake 
up to seven notches, but as this did not have proper effect. seeming to 
catch and release, he released brake altogether and applied again, but 
without effect, and as the car was then travelling between 16 and 18 
miles he used hand brake, which considerably reduced speed, but was 
not sufficient to prevent a serious collision with stationary car. 
Several other witnesses were called. amongst them being Mr. J. 
Bowden, rolling-stock superintendent of London County Council. 
He stated that he had personally inspected damaged car, and found 
nothing wrong with controller, and magnetic brakes in satisfactory 
condition. He also said that the car could be safely taken down 
Pentonville-hill on the hand. brake alone. The report of the Board 
of Trade has not yet been issued, but will be given in a future issue. 


— M —A 


PERSONAL. 


Mr. C. Fawcett, electrical engineer to the Darwen Town Council, 
has had his salary increased from £250 to £275 per annum. 

The Nelson Town Council have increased the salary of Mr. О. F. 
Nayler, assistant electrical engineer, from 458. to 50s. per week. 

We understand that Mr. O. F. Francis, burgh electrical engineer 
and tramways general manager, Kirkcaldy, has been appointed 
electrical engineer of Carlisle. 

The Woolwich Borough Council have appointed Mr. Keats, the 
acting electrical engineer, as borough electrica! engineer at & com- 
mencing salary of £325 per annum, rising by annual increments of 
£25 to £400. 

The Manchester City Council have decided to reappoint Mr. S. L. 
Pearce as chief electrical engineer for a period of four years, at а 
salary of £1.100 per annum for the first aud second years and £1,200 
for the third and fourth years. | 

Mr. H. Heys, assistant clerk to the Burnley electricity works. has 
been presented by the staff with a comp'etelv fitted up travolling 
trunk ou the occasion ot his lea ing to take up the position of chief 
clerk at the Manstield electricity works. 

Mr. J. О. Brown M I M.E.. for many years с: nnected with the 
firm of Roland Carr and Co.. and well Eu n to electrical + ngineers 
throughout the country, has been appointed man iger for the London 
division for W. H. Keys, of West Bromwich. | 

The third annual entertainment of the employés of Messrs. Mountain 
and Сі! sou, Elton Fold Electrical Works, together with their wives 
and children, was held on Dec. 28. Mr. aud Mrs. Mountain were 
assiduous in their attention to the guests, and the proceedings passed 
off satisfactorily and to the delight of everyone. 

On Dec. 30 and 31, 1907, the first annual meeting of branch 
managers, agents. and representatives of the firm of Charles Pullan, 
52, Kng's.areade, Brad ford, was held. On the evening of the 3lst 
the whole party were entertained at the Talbot Hotel to dinner by 
Mr. Chas. Pullan, and a very evjoyable evening was spent. 

The directors of the Edinburgh and District Tramways Oo. gave 
the first of three entertainments to their employés in the Drill Hall, 
Forrest-road, Edinburgh, on Jan. 7. The company, to the number of 
about 700, including the wives of the workmen and their lady friends, 
sat down to dinner, and afterwards were entertained to a concert. 

Mr. J. D. Caird, of Aberdeen, has been appointed traffic super- 
intendent of the Halifax Corporation tramways at a salary of £250, 
rising to £350 per annum. Mr. Caird is 33 years of age, and at 
present occupies a similar position in connection with the Aberdeen 
Corporation tramways. 

Mr. C. H. Spencer, who has resigned from the position of rolling- 
stock superintendent of the Halifax tramways, has been the recipient 
of four useful technical volumes Ly «х р. гіз, bearing on electricity— 
current windings, motors, wiring, vw., «nd the commercial applica- 
tions of each—by the employés of the shed and workshops, as a token 
of esteem. 

Messrs. G. J. Bird and F. J. Moorhouse, formerly on the engineer- 
ing staff of Mr. Robert Green, M I. O. E.; consulting engineer, of 
57, Waterloo-street, Birmingham, and engaged by him upon several 
important electric tramways, light railways, sewerage, and other 
engineering works, have been appointed on the engineering staff of 
the Government of Queensland railways. 

The annnal Christmas entertainment for the wives and children of 
the members of the Arc Works Club, of Mersrs. Crompton aud Co., 
was held at Chelmsford on Jan. 4. Many distinguished persons were 
present, including Colonel and Mrs. Crompton, Miss Uroinpton, Mr. 
aud Mrs. Claud Crompton, Bernard Gibson, Esq.. Lady Gooch, the 
Mayor and Mayoress of Ohelmsford Mr. and Mrs. E. Copeland Gray’, 
W. P. Copp, Esq., Rev. Canon and Miss Lake, Rev. T. M. Mundie, 
А. J. Hodgson, Esq. (works manager) Mr. and Mrs. Jams C. 
MacFarlane, the Revs. Thurlow, Pressey, and Prior, ete. From first 
to last everything went off most succeesfully, and hearty congratula- 
tions are due to the committee, and especially to the hon. secreta 
(Mr. P. G. Oheverton) and the assistant hon. secretary (Mr, H. 
Preston). 
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TRADE NOTES AND NOVELTIES. 


“Victor” Are Lamps. 


Messrs. the Electrical and Ordnance Accessories Company, 
Limited, Stellite Works, Cheston-road, Aston, Birmingham, 
are making the Victor arc lamps, of which three distinct 
{у have been standardised.—namely, the Standard, the 
** Miniature," and *' Flame " lamps—each possessing distinctive 
and important features. The special features of the first-named 
lamp are well brought out in Fig. 1. 

The Victor" lamp has only one moving part, which is con- 
tained inside а sealed tube. This, with the general arrange- 
ment of all parts perfectly balanced round а central tube, 
renders the lamp at once unique, and it is claimed to be the 
only one of its kind on the market to-day. There are no 
soldered connections in the lamp, all leads being run direct 
unbroken to their respective points of contact. "The coils are 
all impregnated, making them impervious to moisure ; therefore 
there is less chance of breaking down. Its mechanical con- 
struction and the absence of moving parts will appeal to all 
engineers who desire a lamp at once pleasing in design, strongly 
built throughout, and yet easy and cheap to maintain. The 
design of the ** Victor" lamp is such that interchangeability is 
an important feature: that is to say, the lamp will work well 


PORCELAIN RESISTANCE 


C 


FIG, 1.—Details of Victor Enclosed Arc Lamp, 


either singly or in multiple series with other lamps of same 
make. This point will be appreciated by corporation engineers 
when considering the lighting of a big area with a large number 
of lamps, for the number of ‘‘stand-by” lamps can be kept 
very low. This also applies favourably to an installation which 
is likely to be extended, for lamps can always be supplied which 
will work satisfactorily with those already in use. 

The Miniiture " arc lamps are standardised in two sizes 
14 amperes, 24 amperes (in each of the two different patterns) ; 
they are made for working in parallel on 100 to 125 volts or 
two in series on 200 to 250 volts. Also for high voltages work- 
ing singly on 200 to 250 volts with external resistances. The 
** Bayonet” pattern (Fig. 2) is intended to replace incandescent 
glow lamps, and is for indoor use only. It has the top portion 
of the case fitted with an ordinary adapter, round which is a 
loop having at the top a porcelain shackle wheel by which it 
can be supported. The connection to lamp is then made by 

lacing the lampholder on to the special adapter. The loop is 
large enough to allow of any ordinary switch lampholder being 
used. The general construction of the lamp is exactly the 
game as that of the ‘‘Standard” type, and only mica and porcelain 
аге used for insulating purposes. 

The type of lamp shown in Fig. 5 (which is intended for out- 
door n is of the same interior construction as the ‘‘ Bayonet ” 
pattern jexcept the top. The crown is fitted with standard 


terminals insulated from the lamp, with watershed porcelain 
insulators. The case is designed on the same principle as the 
** Standard "—namely, in two parts—so that inspection of the 
interior may easily be made. All Miniature lamps are 
made single and double enclosure. 


Automatie Time Switch. 


The Reason Manufacturing Company, Limited, Lewes-road, 
Brighton, have placed upon the market a new time switch, for 
which certain important advantages are claimed. We have been 
enabled to present a description of one of the Reason Company's 
automatic time switches of 10 amperes 230 volts capacity, 
which we believe wil be of interest to them. The principle 
on which this time switch works is as follows: A high-class 
clock movement of the best French manufacture is driven by 
means of a spring, which is wound electrically а small amount 
very 24 minutes, the spring being of sufficient length to keep 
the clock going and working the switch for 10 hours if the 
current is switched off. The winding is effected by the clock 
releasing a substantial carbon switch, which falls together and 
makes a circuit through a shunt coil, the shunt coil pulling up 
a plunger and winding the spring through a ratchet. On the 
plunger reaching the end of its upward stroke the carbon 
switch is opened with a quick break, and the mechanism is in 
а position to be released by the clock for the same cycle of 
operations 24 minutes later. The switch consists of a laminated 
copper switch on the end of a pivoted arm, which is pushed 
home through a link, the other end of which is pivoted 
eccentrically on the arbor of a spring similar to that which 
works the clock. The clock in running keeps this second 


— A 


F10, 5, —'* Victor" Miniature Arc 
Lamp for Ontdoor se, 


Fie 2 —“ Victor" Miniature Arc Lump, 
Bayonet Pattern (Indoor Use) 


spring fully wound, and the sole function of the clock is 
to realise the power of this spring to actuate the switch. 
The clock mechanism and the solenoid and winding gear 
are fixed to the back of a stout brass bed-plate, which is 
screwed to a ledge halfway in the depth of the same, and are 
thus doubly enclosed from outside influences, such as dust, etc. 
One of the chief points which has been kept in mind in this 
design is to protect the necessarily delicate clock mechanism 
from unauthorised handling, and this being at the back of the 
bed-plate, no access can be gained to it except by removing two 
screws in opposite corners of the bed-plate. Опе of these is 
sealed with the company’s seal, but since the clock will require 
cleaning at periods of about three. years or thereabouts, the 
Reason Company recommend their customers to instruct their 
testing departments not to allow the company’s seal to be broken 
and the back of the case to be opened except by a competert 
watchmaker. It will be found on taking the instrument out of 
its case that a clockmaker can easily remove the movement and 
clean it and replace it without interfering in the slightest 
with any of the electrical connections or winding gear. The 
carbon contacts may require to be replaced from time to time 
at long intervals, but so far, we understand, it has been impos- 
sible to detect any wear in them. It is, however, advisable, as 
a matter of routine on inspecting the clock, that the insulating 
gauge supplied therewith should be inserted between the con- 
tacts in order that any wear may be noticed ; there is, however, 
provision for about Jin. of wear. Fig. 4 shows a Cantie switch 
operated electrically by a controlling time switch, Fig. 5 shows 
the working parts, while Fig. 6 presents a view of the front 
with the cover removed, 
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Catalogues, ete. | measurement of electrical quantity when supplied on the 
Messrs. FERRANTI LrurrED, Hollinwood, Lancashire, have sent constant-potential system. It is made in sizes ranging from 


F1G. 4 —Cantie Standard Switch, Operated Electrically, and Controlling Time Switch, ^peratirg ^ autie switch. 


Fie. 5 —Section Showing Working Parts of Time Switch. Fic. 6 - View of Front of : witch with Cover Removed 


us а copy of their new continuous-current meter pamphlet. | 5 amperes to,1,200 amperes ; above 50 amperes the meters 
This type of meter is of the mercury motor type for the ! are of the shunted type. Ina later issue we hope to present 
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one or two illustrations depicting the various t of ampere- 
hour meters and battery meters made by Messrs. Ferranti. 
We need only state that the thousands of these new type 
meters in use furnish convincing evidence that their 17 years’ 
experience with merc motor meters has enabled them to 
overcome the difficulties involved in the use of mercury. 

THE GENERAL Exvecrric Company, LiMrrTED, 71, Queen 
Victoria-stréet, London, E.C., have issued a new complete 
cataloguo of Osram fittings and accessories, in which a good 
deal of attention is paid to the adapters " for burning Osram 
lamps in series. The glass shades have also been specially 
constructed, the length of the Osram being excellently adapted 
to elegant forms in glassware. The second quarterly issue 
(No. 70) of the ‘‘General” electrical progress sheet has also 
come to hand. It contains an illustrated article on motor- 
generators supplied to the London County Council. Attention 
is also devoted to the latest types of testing instruments, 
switches, fittings, heating apparatus (by convection), and central- 
battery telephone and telephone switchboards. 


LEGAL INTELLIGENCE. 


MOTOR-BOAT DISPUTE. 


In the City of London Oourt on Wednesday a claim was made by 
J. W. Brooke and Oo., electrical and motor launch engineers, Adrian 
Works, Lowestoft, against Mr. O. Algernon Moreing, mining engineer, 
20, Copthall-avenue, E.O., to recover £34, the balance of £154 for 
work done to his motor-boat launch ''Albicore." Mr. Pridham 
Whippell appeared for the plaintiffs. and Mr. Hamar Greenwood, 
M.P., for the defendant. The case was partly heard a month ago. 
The defendant raised a counterclaim for about £200, alleging that the 
plaintiffs’ work had been so badly done that he had to call in the 
Daimler Co. Не had had to get some of the work done again by the 
Daimler Oo., and he now claimed for the return of the £125 paid by 
wistake to the plaintiffs. He raised a claim, too, for £50 for the loss 
of the use of the boat owing to the defective work which he asserted 
the plaintiffs had put in. The engines, he suggested, were very 
badly done, and there were many defects in the boat. There were 
loose electrical connections in the engine, the reversing gear would 
not act, and the engine was duy out of true. In fact, during one of 
the trial trips the boat broke down, and he and his friends had to 
walk five miles to a railway station. Plaintiffs said that their work 
was in every way satisfactory, and when the boat was finished it was 
in good order. Defendant changed his plans, and the boat remained 
hanging about for some months. That caused some little untidiness. 
The case was now settled on defendant paying £30 in full settlen:ent 
of debt and costs, his counterclaim being withdrawn. 


ACTION AGAINST THE POTTERIES TRAMWAY CO. 


An action against the Potteries Electric Traction Со. was heard 
before his Honour Justice Ruegg at Longton County Oourt on the 
7th inst. 

Plaintiff was a Miss Anderson, who claimed damages for personal 
injuries sustained through the negligence of the defendant company's 
servants on Sept. 11. Plaintiff was knocked down by the off step ot а 
tramcar when she was in the act of crossing the road. 

The DRIVER said that he did all he could to avoid the accident. 
The car was going at from six to seven miles an hour, and was under 
perfect control. 

His Honour remarked he had heard it said that emergency 
brakes were often responsible for accidents ; the drivers trusted too 
much to them, and applied them when too late. 

CovNSsEL explained that they were only applied on special occasions, 
as the wrench did damage to the car. 

His Honovr held that defendants were responsible for the accident. 
The only possible defence to this action was that therc had been 
contributory negligence on the part of the plaintiff in not taking 
proper precautions by looking round. Assuming the plaintiff was 

eaf, and did not hear the warnings of the driver, persons with 
infirmities must cross roads, and there was pot much negligence on 
her part. Neither was there serious negligence on the part of the 
driver. He evidently thought the old lady was nimble enough to get 
clear of the car, but, having seen her 30 yards away, he should have 
taken the steps to prevent a collision. In relying on the old lady to 
get clear he committed an error of judgment which amounted to 
negligence. Judgment would be enteréd for the £11 claimed. 


COMPANIES’ MEETINGS AND REPORTS. 


“GENEVA TRAMWAYS. 


The report of the Geneva Tramways Co. (1906) for the period from 
the date of incorporation, Dec. 17, 1906, to Sept. 40, 1907, states 
that, it having been found impossible for the Geneva Tramways Co. 
(old company) to meet the full 44 per cent. interest on the £850,000 
debentures, the company went into voluntary liquidation on Oct. 4, 
1906, and the present company was registered under а scheme of 
arrangement sanctioned by the court on Nov. 10, 1906. The scheme 
(shortly) provided for the sale of the old company’s assets to this 
Company. The 44 per cent. debenture holders of the old company 
are entitled under the scheme to 510,000 shares of £1 each (fully paid) 


and £255,000 4 per cent. debentures of this Company, to be distributed 
amongst them pro rata in lieu of their holding in the old company. 
The third (5 per cent.) debenture holders of the old company received 
under the scheme in lieu of their holding and all accrued interest 
thereon a pro rata distribution of 30000 £1 shares fully paid in the 
capital of this Company. The rights of the shareholders and income 
certificate holders of the old company were under the scheme 
extinguished. Applications for 4 рег oent. debentures and 
shares in the Company had been received to the date of closing 
the accounts in respect of £811,200 44 per cent. debentures of 
the old company, and the equivalent 4 per cent. debentures and 
shares in this Company have been allotted in exchange. Since 
the closing of the accounts further 4, per cent. debentures of the old 
company have been surrendered, the total to date being £843,700, in 
exchanye for which £253,110 4 per cent. debentures and 506,220 
shares of this Company have been allotted. The profit and loss 
account of the Swiss company shows a gross profit on working of 
562,148 20fr., and, including the credit balance of 227,652 20fr. 
bronght forward from the previous period. makes a total of 
789 800°40fr., and after making provision for the necessary contril.u- 
tions to amortisation, renewal, and reserve funds, amounting together 
to 179,352 65fr., there remained a balance of 610, 467 75fr., out of 
which а dividend of 14 per cent., amounting to 300,000fr., has since 
been paid, leaving a balance of 310, 407 75fr. to be carried forward. 
Of the dividend of 300,000fr. above referred to, 299,940fr. have been 
received by this Company in respect of its holding of shares in the 
Swiss company, as shown in the revenue account. In connection with 
the Swiss company's profit for 1906, after making provision for a 
dividend of 14 рег cent., the balance was set aside tor the purpose of 
providing for the necessary increase in rolling-stock, and likewise a 
proportion of the profits for the year 1907 has been employed for a 
similar фир во that the Company may effectively deal with the 
increased traffics. 


SOUTH LONDON ELECTRIC SUPPLY. 


An extraordinary general meeting of the South London Electric 
Supply Corporation was held on the 7th inst, Mr. J. Atherton 
presiding. 

The tollowing resolutions, which were passed at the extraordinary 
general meeting held on the 20th ult., were confirmed: ‘‘ That by 
virtue of the powers contained in the Companies Acts, 1867 and 
1877, and the Company's regulations, the conditions contained in 
the memorandum of association be modified by the reduction of the 
existing nominal capital of the Company from the sum of £325,000 
to the sum of £260,000, thus reducing the capital of the Company 
by £65,000, and that such reduction be carried into effect by the 
alteration of the 65,000 shares of £5 each now forming the capital 
of the Company into 65,000 shares of £4 each." (2) That, in 
accordance with the above resolution the capital of the Company 
shall henceforth stand as follows—namely, thé nominal capital of the 
Company shall be £260,000 divided into 65.000 shares of £4 each.” 

In reply to questions, the CHAIRMAN said that the expenses in con- 
nection with the reduction of capital would amount to about £200. 
It was difficult to say what profit the refuse destructor had produced, 
but he thought they might regard the amount as lost. The maximum 
charge for current for lighting purposes was abont 44d. per unit, and 
the minimum for power about 1d. per unit. 


NEW COMPANIES REGISTERED. 


I. Harris.—Registered Dec. 28. Capital, £1,000 in £1 shares, 
Objects: to acquire business of dealer in talking maghines and elec- 
trical aud optical goods carried on by B. Harris at Manchester as 
I. Harris and Sons. Office: 4, Blue Boar-court, Manchester. 

Electrical Apparatus Co.—Registered Dec. 25. Capital, £3,500 
in £1 shares. Objects: to acquire business of clectrical engineers 
carried оп by E. Schattner, F. H. Epstein, К. Amberton, and R. 
Behrens, at Caxton House, Westininster, as Electrical Apparatus Co. 

British Electrics (Moseley's Patents).—Registered Dec. 31. 
Capital, £10,000 in £1 shares. Objects: to acquire inventions relat- 
ing to manufacture of electric, magnetic, and other appliances, and 
certain patent rights and property referred to in an agreement between 
W. Moseley aud F. de H. Larpent. 

Checkogram (1908). — Registered Jan. 3. Capital, £51,000 in £1 
shares. Objects: to acquire the undertaking of Oheckogram (incor- 
porated in 1904), and to carry on the business of manufacturers of 
and dealers in mechanical and electrical appliances for delivering, 
receiving, counting, checking, or other operations, and mechanical 
and electrical indicators, turnstiles, gates, tickets, checks, p-rforating 
and stamping presses, eto. Registered office: 150, Oxford-street, W. 

Electrical Apparatus Co., Limited.—Registered Dec. 23. 
Capital, £3,500 in £1 shares, Objects: to acquire the business of 
electrical engineers carried on by E. Schattner, F. H. Epstein, R. 
Amberton, and R. Behrens at Caxton House; Westminster, as the 
Electrical Apparatus Оо., and to carry on the same and the business 
of electricians, suppliers of electricity, manufacturers of aud dealers 
in motors dynaniws, accumulators storage cells, insulators, lan, 
and other electrical apparatus and appliances, etc. No initial public 
issue. | 

Liens Registered. 


New Electric Rifle and Target Co., Limited, London, W.— 
Discharge Dec. 15, extent of £500, debenture June 13, 1906, 82,000. 

Llangollen and District Electric Light and Power Co., 
Limited.— Debenture and mortgage Dec. 20 for securing £400 (leaso- 
hold property and other assets). 
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La Estrella Copper Mines, Limited, London, E.C.—Particulars 
required by Sub-Section 4, Section 14, of the Companies Act, 1900, 
Dec. 12, £1,5C0 debentures. No trustees (property and assets). 


Appliances and General Engineering Co., Limited, London, 
K.C.—Lien Dec. 31, £300 74 per cent. debentures, part of £2,000. 
Amount previously issued, £700. No trustees. Whole of the assets. 


Gloucester Railway Carriage and Wagon Co., Limited.— 
Lien registered Dec. 12 for £300 4 per cent. debentures, part of serics 
not to exceed nominal capital. Amount previously issued, £382,534. 
No trustees. Secured on the general a:sets. 


Cleveland and Durham Electric Power Co., Limited. —Issue 
on Dec. 11 of £105.000 5 per cent. debentures, being the whole of a 
series created same date. Property charged: the company's undertaking 
mold „property, present and future, including uncalled capital. No 


La Estrella Copper Mines, Limited.—Particulars of £1,500 
debentures, created by resolution of Dec. 6, 1907, have been filed 
pursuant to Section 14 (4) of the Companies Act, 1900. Property 
charged: the company’s property, present and future, including 
uncalled capital. No trustees. — 


Liangolien and District Electric Light and Power Co, 
Limited.—A 5 per cent. debenture, dated Dec. 14, 1907, to secure 
£400, charged on the ору undertaking and property. present 
and future, including uncalled capital, and (as collateral security) в 
second mortgage of certain leasehold property, have been registered. 
Holder: A. W. Blake, Cusop, Hay, Hereford. 


Northern Counties Electricity Supply Co., Limited.—A trust 
deed, dated Dec. 11, 1907, securing £100,000 second debenture stock, 
has been registered. Pope charged : freehold Jands and heredita- 
ments at Cowpen Quay, Merrington, Alnwick, Felling. Thirsk, Hirst, 
and Shildon ; leaseholds at Egypt, Hartlepool, and at Ileworth, 
Hebburn, and Malton, and the company's general assets, present and 
future (except uncalled capital), subject to £100,000 first debenturo 
stock. Trustees: F. A. E. Samuelson, Breckenbrougb, near Thirsk, 
and J. R. Hanson, Cliffden, Saltburn-by-the-Sea. 


Egyptian Delta Light Railways, Limited.—A trust deed, dated 
Dec. 23, 1907, securing a further £25,000 debentures (supplemental to 
& trust deed of March 25, 1897, securing £170,000 debentures, and to 
trust deeds of July 25, 1900, March 7, 1904, June 8, 1904, and 
ITE 17, 1967, securing respectively £100,000, £60,000, £130,000, 
and £20,000 additional debentures), has been registered, making the 
total amount secured £505,000. Property charged: all the company's 
securities, railways, undertaking, and property, present and future 
(subject, as to property purchased from La Compagnie des Ohemins de 
fer Economiques de l'Est Egyptien, to £242,180 34 per cent. deben- 
tures, and subject also, as to property purchased from the Metropolitan 
and Oairo Helouan Railway Société Anonyme, to £E.96,000 4 per cent. 
debentures). Trustees: Sir Gerald Fitzgerald, K.C. M.G., 18, Oadogan- 
gardens, S. W., and Sir John R. Heron-Maxwell, Bart., 9, Wilbraham- 
place, London. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


. Bolivia.—The Municipility invite tenders for the construction of 
an electric light station. 

Brussels.—Tenders are invited for electric overhead railway 
material. Tenders by Jan. 15. 

BRome.—The Italian Government Railways invite tenders for arc 
lamp carbons. Tenders by Jan. 15. 

Mantla.—The Municipality invite tenders for pumps and electric 
motors for sewage works. Tenders by Jan. 16. 

ford. —The Urban District Council invite tenders for feeder cable 
for the Electricity Department. Tenders by Jan. 14. 

Melbourne.—Tenders are invited by the Postmaster-General for 
switchboards and telephone sets. Tenders by May 26. 

Sydney.—The Postmaster-General invites tenders for 33 switch- 
boards for common-battery working. Tenders by March 4. 

Madrid.—The Public Works Department invite tenders for the 
construction of a tramway at Santander. Tenders by Jan. 30. 

Madrid.—The Public Works Department invite tenders for the 
construction of electric tramways in Cadiz. Tenders by Jan. 22. 

Aranjuez.—The Municipality invite tenders for the installation 
and maintenance of public electric lighting for six years. Tenders by 
Jan. 14. 

Valencia.—The Madrid Public Works Department invite tenders 
for the construction of electric tramways in Valencia. Tenders by 
Jan. 12. 

. Madrid.—The Post and Telegraph Department invite tenders for 
the installation and working of telephones in La Garriga, "Tenders 
by Jan. 16. 

South Australia.—The  Postmaster-General, Adelaide, invites 
tenders for one common-battery switchboard, subscribers' telephones, 
and protectors. Tenders by March 11. 

Rotherham.—The Oorporation invite tenders for the supply of 
tram way rails, fishplates, tie-bare, bolts and nuts, and special work. 
Tenders to the Town Clerk by Jan. 17. 

Ghent.—Tenders are invited for 30 electric cranes for the new 
dock.  Particulars from the Public Works Department, 15, Rue des 
Augustins, Brussels. Tenders by Feb. 1. 

Kilkenny.—The District Lunatic Asylum Committee invite tenders 
for electric generators, accumulators, switchboard, underground mains, 
wiring, and fittings. Tenders by Jan, 18. . 


South Shields.—The Corporation invite tenders for the supply of 
uniforms for the tramway employée. Particulars from Mr. J. Wilson, 
the tramways manager. Tenders by Jan. 11. 

Manchester. — The Corporation Tramways Department invite 
tenders for the eupply of machine tools. Particulars from the Tram- 
ways Manager, 55, Piccadilly. Tenders by Jan. 14. 

Worcester.—The Corporation invite tenders for the supply of one 
400-kw. continuous-current steam generator and balancing dynamo 
and surface condenser. Tenders by Jan. 11, 1908. See advertisement 
in last issue. 

Buenos Ayres.—Tenders are invited for the construction of under- 
ground electric tramways. Particulars from the Commercial Intelli- 
gence Branch of the Board of Trade, 73, Basinghall-street, London. 
Tenders by June 1, 1908. 

Camberwell.—The Borough Council invite tenders for the annual 
supply of various stores and materials, including maintenance of 
private telephones and electric bells, and rubber goods. Tenders to 
the Town Clerk by Jan. 20. 

Finohley.— The Urban District Council invite tenders for the 
supply and erection of one 360-kw. high-speed engine and dynamo 
combined, together with spare parts. Tenders by Jan. 20, 1908. See 
advertisement in last issue. 

Glasgow.—Tenders are invited by the Oorporation Electricity 
Department: for the supply of 4,000-kw. turbo-alternators. Particulars 
from Mr. W. W. Lackie, the chief engineer. Tenders by Jan. 14. 
See advertisement in lust issue. 

Fleetwood (Lanos.) — Tenders are invited for lighting the 
Primitive Methodist new Sunday school, Fleetwood. Plans and 
specifications to be seen at Rev. E. Mather’s, Promenade-road, Fleet- 
wood. Tenders to be in by Jan. 16. 

Buenos Ayres.— Tenders are invited for (1) the construction of 
and (2) the concession to work the two principal sections of the under- 

und electric railway. Particulars from the Argentine Legation, 12, 

ue van Moer, Brussels. Tenders by May 1, 1908. 

London, E.C.—Tenders are invited for the supply of 15,456 incan- 
descent lamps for the Bengal and North-Western Railway Co., as per 
specifications to be seen at the Company's Offices. Tenders to Mr. 
Alexander Izat, managing director, 257, Gresham House, Old Broad- 
street, London, E.C., by Jan. 13. 

. Adelaide. —Tenders are invited tor the supply and delivery, c.i.f. 
Port Adelaide, of special work, pointe, and crossings for tramways. 
Specfication, ctc., from the Agent-General for South Australia, 

readneedle House, 28, Bishopagate-street Within, London, E.C. 
Tenders to the Ohairman, Municipal Tramways Trust, Adelaide, by 
Feb. 11, 1908. 

London, 8.W.—The London County Council invite tenders for the 
supply and delivery of about 500 tons of steel alot rails and about 
190 tons of conductor rails required for the reconstruction, on the 
underground conduit system of electric traction of certain sections of 
the Council's tramways. Particulars from the chief engineer, Mr. 
Maurice Fitzmaurice, C. M. G., Oounty Hall, Spring-gardens, S.W. 
Tenders to the Olerk by Jan. 21. 

Plymouth.—The Oorporation Electricity and Street Lighting 
Department invite tenders for the пру of the following stores 
during 12 months ending March 51, 1909: (1) arc lamp carbons ; 
(2) electricity meters; (5) transformers ; (4) cables (paper-insulated) ; 
(5) lubricating oils, etc. ; (6) engine waste, etc. ; (7) mantles, eto. 
Specifications may be obtained on application to Mr. E. G. Okell, 
TOTO UR electrical engineer, Prince k, Plymouth. Tenders by 

an. 25. 

London, N.—The London County Council invite tenders for the 
road work and platelaying required for the reconstruction for electric 
traction on the conduit system of the Oouncil's existing tramways in 
Caledonian-road and Seven Sisters-road. The total length of the 
above-mentioned lines is about б} miles, single track. Particulars 
from the chief engineer of the Council, Mr. Maurice Fitzmaurice, 
O. M. G., at the County Hall, Spring-gardens, S.W. Tenders to the 
Olerk by Jan. 28. 


RESULTS OF TENDERS. 


Falbourn.—The tender of the Alliance Electrical Co. for the 
installation of electric fire alarms at the Fulbourn Asylum has been 
accepted. 

Darwen.—The Town Council have accepted the tender of the 
Clifton and Kearsley Coal Co. for the supply of coal to the electricity 
works for six months. 

Cardiff.—Messrs. Bruce Peebles and Oo. have received from the 
Corporation an order for а 250-kw. Peebles-La Cour motor converter, 
this being а duplicate of the unit previously ordered. 

Stepney.—Meesrs. Bruce Peebles and Co. have secured, through 
Willans and Robinson, the order for a 2,000-k ж. 6,000-volt 50. cyele 
three-phase turbo-alternator to be driven at 1,500 r. p. m. by Willans 
and Robinson steam - turbine, for the Borough Council. 


OPENINGS FOR CONTRACTORS. 


ABERDEEN — Two houses, Willowbank-road, Mr. Duncan Hodge 
architect ; two houses, Willowbank-road, Messrs. Henderson and 
Son, architects ; reconstruction of premises, Spring-garden, Mr. 
W. Smith, architect; dwelling-house, south side Polmuir-road, 
Caledonian Railway Oo. (Messrs. Macqueen and Knox); additions 
to engine-house, west side of North-esplanade (West), Mr. 
Duncan Hodge, architect ; offices and stores, Albert-quay, Mr, 
William Stewart. ; 
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ABERGAVENNY—Conversion of houses into shops, Mr. T. S. Foster; 
dwelliug-house, Oxford.street, Mr. B. J. Francis; pair of villas, 
5 Mr. D. M. Scott; houso, Grosvenor- road, Mr. 

. S. Foster. 


ABERTRIDWR—Ohapel, Welsh Oalvinistic Methodist Connexion. 

ACCRINGTON — Elementary school, Peel-park (£14,634), Roydsdale- 

Street (£13,730). 

ADDINGHAM — Alterations and additions to high school (£570), 
Education Committee. 

AINSDALE—Erection of station buildings, L. and Y. Railway Co. 

ALBURY—Two houses, Mr. Maurice Glyn. 

ALDERSHOT—Stables, War Office. 

ALSTON Secondary school, Oumberland Education Committee. 


ANERLEY—Residence, Managers of the North Surrey District School. 
Mr. C. A. Sharp, architect. 


ARLESFORD—Infirmary (£1,930), Board of Guardians. 

ыш office, site in Market-street, Oommissioners of Public 
orks. 

BALDRIDGEBURN—Branch library, Carnegie Dumfermline Trust. 

окш house, Ballyward Station, Great Northern Railway 


BaANaon— Electric lighting (£1,000), Town Council. 


Barnet—Alterations to Olare Hall Hospital, South Mimms, Middlesex 
District Joint Small-pox Hospital Board. M 


BarsHAM—Extensions to Council school (£330). 


BaTLEY—Completion of town hall (£22,729), erection of fire station, 
Town Council. 


BkESTON—Alterations and additions to Council school, Education 
Committee. 


BELTASr— Pumping station, Park-avenue, Corporation. 

BiLsToN —Elementary schools, Staffordshire Education Committee. 

BIRMINGHAM—Twenty-three houses on the Birmingham and North 

| Warwickshire Railway at Shirley, Earlswood, etc., Great Western 
Railway. . 

BisHoP's STORTFORD—Extension of engine-house at waterworks (£284), 
Town Council. 

BLAENAVON—Olassrooms and additions to Hillside School, Mr. C. 
Dauncoy, Newport. 

BrAvYpoN—Oouncil school, Durham County Council. 

Bo.tton—Oentral business premises, Messrs. Adamson and Barlow. 

BnaprFonp—Publie mortuary, Wilton-street, conveniences, Rawson- 
square, City Architect, Whitaker-buildings, Brewery-street. 

BnixHAM —Dwelling-houses and shops, Fore-street, Lords of the Manor. 
Mr. F. W. Vanstone, architect. 

BropswortH—Store, Colliery Village, Doncaster Mutual Co-operative 
and Industrial Society. 

BunpoRaN—Running sheds, Great Northern Railway (Ireland) Co. 

BurGHEAD—Ohurch (£882), Messrs. Wilson and Walker, Aberdeen. 

ByFLEET—Parish church, Ecclesiastical Commissioners. 

CAERPHILLY—Post office, Comn:issioners of Public Works. 

OaR.isLE—St. Patrick's Boys’ School (£2,000), Albert-street. Mr. 

Foxhall, architect. 

CannICK—Workmen's dwellings (£15,720), Rural District Council. 

OCELBRIDGE—Two houses, Tea-lane, Rural District Council. 


CHELMSFORD— Waiting hall and porter's lodge at Hospital, Joint 
Hospital Board. 


CHrESILBORNE — Elementary school, Dorset County Council. 

OCHESTER— Underground public conveniences (£2,200), Town Council. 

CHESTER-LE-STREET—Council school, Durham Oounty Council. 

OLacToN-on-SEA—Petty sessional court house, etc., Essex Standing 
Joint Committee. 

OLzADoN— Council school (25,196), Durham County Council. 


CoaLVILLE—Oouncil schools, Bridge-road (£9,125). Messrs. McCarthy 
and Co., architects. 


CoLCHESTER—Extensions to grammar school (£556), Education Oom- 
mittee. 

CoRNWALL —Hotse, Gwinear-road Station, directors of the Great 
Western Railway. 


OovENTRY—Alterations at the public baths, Priory-street, Town 
Council. 


OnosskEYs— Thirty houses. Mr. R. L. Roberts, Abercarn, architect. 
DARWEN—Extensions, Anaglypta Branch, the Wall Paper Manu- 
facturers, Limited; alterations and additions, Plantation Cottage, 
Mr. John Lomax ; two houses, Earnsdale-avenue, Mr. E. Brooks; 
Conservative clubroom, etc., at Chapels, Chapels Conservative 
Club; alterations and additions, Primitive Methodist schools, 
Redearth-road, trustecs of Primitive Methodist Schools. 
Dipron—Police building, Durham County Council. 
DoRCHESTER— New mortuary at Dorset County Hospital. 
Walter J. Fletcher, Wimborne, architect. 
DuNnDALK—Workmen’s dwellings (£112,728), Rural District Council. 


Mr. 


DuNpEE—Ohurch at the west end of Dundee, Ecclesiastical Com- 


e missioners. 
East HAM—Extensions to isolation hospital, Town Council. 
EpnaBAsroN—HRoman Catholic school, Vernon- road (£15,000). 


EpINBURGH—Electric light installation at Portobello Higher Grade 
- School, Edinburgh School Board. 


Ecuıxanam— Villa, Mr. M. Temple Wilson, Alnwick, architect. 


THE ELECTRICAL ENGINEER, JANUARY 10, 1908. 


Erc1N—Reconstruction of laundry, Moray and Nairn Laundry Co. 

ELLAND—Houses, Victoria-road, Mr. T. Kershaw, Halifax. 

EvESHAM—Public hall (£6,000), Town Council. 

Exeter — Extension to middle school (£4,115), City Council. 

FAKENHAM—Buckenham Memorial Church. Mr. А. F. Scott, 
Norwich, architect. 

FiNTONA—Three houses, Fintona Station, Great Northern Railway Co. 

— д: Primitive Methodist Sunday school, Rev. E. 

ather. 

FoLEkESTONE— Houses, Grimston-gardens, Mr. A. Bromley. 

FRoDINGHAM—Twenty houses, Mr. A. Cobban, Scunthorpe. 

GARS WOOD — Motor houses, Garswood Hall ОоШегу Co. 

GaTEsHEAD—Ohurch institute and parish hall, Church wardens. 

GIGGLESWICK—Two villas, Mains Estate, Craven Estate Co. 

LVs BURN — Elementary school, Education Committee. 

GoopMAYES—Publie elementary school, Ilford Urban District Council. 

GooLE — School and caretaker's house, Education Authority. 

GorT—Workmen’s dwellings (£21,134), Rural District Council. 

GosrorT— Erection of 16 “ В” soldiers’ quarters at the barracks. 

GREAT Harwoop—Public elementary school and technical instruction 


block to accommodate 900 scholars, Lancashire Education 
Committee. | 

HaLrFAX — Warehouse, St. John's-place. Messrs. Utley, Hebble- 
thwaite, and Utley, architects. 

HERTTORD— Municipal buildings (£3,500), Town Council. 

HovenroN CoNqvEsT — Elementary school, Bedfordshire Oounty 
Council. 

HvLL—Shops and offices, Victoria-square, North-Eastern Railway Co. 

HULME —Artisans' dwellings (£29,200), Manchester City Oouncil. 


HUNSTANTON --Alterations and additions to school. Mr. Green, 
Norwich, architect. 


InvERURIE—Higher-grade school (£5,000). Mr. G. Gray, architect. 
KrnsLEY—Mission church, St. Stephen’s parish. 
KILKENNY—Workmen's dwellings (£36,000), Rural District Council. 
KINLOCHLEVEN—Factory and buildings (£100,000), Aluminium Oo. 
LEATHERHEAD—Public mortuary (£100), Urban District Council. 


LEEDs —Alterations to warehouse, Corporation; two houses, Nickleby- 
road, Mr. F. Mitchell. . 


LEYLAND—Manse, Trustees Wesleyan Church. 
LeyTon—lIron isolation hospital, Urban District Council. 


LICHFIELD—Alterations to house, etc., Breadmarket-street, City 
Council. 


LiverrooL—Fitting of offices, Toxteth Guardians. 


LLANDDEINIOLEN—Cloakrooms, alterations to 
School, Education Committee. 

LLANDUDNO—Public convenience, Town Council. 

Lonpon, W.C.—Rebuilding in Oxford-street. Messrs. Pilditch and 
Co, architects. 

Loncton—Alterations to Sea Lion public-house, John-street, Messrs, 
Bunting's Brewery Оо.; additions to manufactory, Edensor-road, 
Mr. T. C. Wild ; warehouse, Portland Works, Batherlànid road. 
Messrs. Aynsley and Sons. 

MARGATE—Concert halls, pavilions, reading-rooms, etc., Corporation. 

MERRIOTTr—Alterations at the elementary schools, Somerset County 
Council. 

MERTHYR —Two pavilions at the isolation hospital (£3,000), Merthyr 
Hospital Committee. 

MoixA—Fifty labourers’ dwellings, Lurgan Rural District Council. 

MuL_BeEN—Houses, Glentauchers Distillery, Mr. О. Doig, Elgin. 

NEVERN—Parish-room, Mr. L. Lewis, Cardigan. 

New Basrorp—Methodist church. Mr. H. Harper, architect. 

NEw port—Extensions to electricity works (£28,000), Town Council, 

OvsrTERMOUTH —Temporary mortuary, District Council. 


PENTRE—Hall and caretaker's house, Committee of the Workmen's 
Institute. Mr. Jacob Rees, architect. 

PLAIstow—Extension of St. Mary's Hospital, Trustees. 

Pontyrripp—New offices, Court House-street, Board of Guardians, 

PonrsMovTH—Additions to Gosport Hospital (£5,320), Governors of 
hospita]. 

Puriton — Improvement of elementary school, Somerset County 
Council. | 

RADNORSHIRE —Police station (£8,600), County Oouncil. 

SACRISTON—Schools, Durham County Council. 


SAXMUNDHAM—Enlargement of Council elementary school, Educa- 
tion Committee. 


SEATON—Houses, Mr. W. Smithson. 


Rhiwlas Council 


 SETTLE— Workshops, Ribble-terrace, Mr. Н. Brassington. 


SHEFFIELD —Publie conveniences, Health Committee. 

SHINFIELD—Church at Spencer’s Wood, Ecclesiastical Commissioners. 

SouTHAMPTON — Elementary school at Swaythling, Southampton 
County Council. 

SourH Bank—Premises for the Unionist Olub. Mr. F. Walshaw,. 
architect. 


SouTHEND-ON-SEA—Improvements at the pierhead, shelters, eto.,. 


Corporation. 
Souru Norwoop—Pol 


hnic school to accommodate 350 girls upon: 
a site at Selhurst, 


roydon Borough Council. 
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STEVENAGE—Boys’ schools, Hertfordshire Education Committee. 

SrockTrON— Elementary school, Bowesfield-lane, Board of Education. 

SrToPsLEY— Elementary school, Bedfordshire County Council. 

STROKESTOWN — Workmen's dwellings (£34,271) Rural District 
Council. 

SvRLINGTON— Elementary school (£1,100), Education Committee. 

SwANSEA—Asylum, County Asylums Committee. 

TENTERDEN—Isolation hospital, Town Council. 

TONBRIDGE — Villas, Mabledon-road. Mr. W. Groombridge; five 
houses, Douglas-road, Mr. C. J. Fowler. 

TUNBRIDGE WELLS—Six houses, Whitefield.road, Mr. J. Jarvis; 
12 houses, Erskine Park-road, Messrs. Hobbs and Sons. 

TYLDESLEY—Artisans’ dwellings, Town-lane, Mr. Cross. 

W ALSOKEN— Enlargement of Norwich-road school (£1,750), Education 
Committee. 

WANDeSWORTH—Infirmary (£93,000), Board of Guardians. 

WARMLEY—Extension of St. Barnabas's Church. Mr. H. O. M. 
Hirst, architect. 

West BROMWICH— Underground conveniences, Dartmouth-square, 
(£1,200 

WESTON-SUPER-MAkE—Masonic Hall, Messrs. Price and Fry. 


WINLATON — Con ional church to accommodate 450 people. 
Messrs. Liddle and Brown, Newcastle, architects. 

WoRTHING—Additions to Swandean Hospital (£3,000), extensions of 
electricity works (£4,370), Oorporation. 

YARMOUTH—Extensions to plant at electricity station, Town Council. 

York—Swimming baths (£35,000), City Council. 


PROVISIONAL PATENTS, 1907. 


Dec. 25. 


$8222. Electric trolley pole improvement and wheel guide 
for electric tramoars and the like. William Wye, 
18, Blackstone-street, Nottingham. 

29997. Improvements in the manufacture of electric inoan- 
deseence lamps. The Edison and Swan United Electric 
Light Company, Limited, and Edward Alfred Gimingham, 
Ponder's End, S.O., Middlesex. 

28228. Improvements in the manufacture of electric incan- 
deseence lamps. The Edison and Swan United Electric 
Light Company, Limited, and Edward Alfred Gimingham, 
Ponder's End, S.O., Middlesex. 

29955. Improvements in apparatus for electrically igniting 
miners' safety lampe or the like. Ernest Arthur Hail- 
wood, Gladstone-terrace, Morley, near Leeds. 

$8977. Improvements in or pertaining to the transmission 

and reproduction of images by photo-telegraphy. 

Thomas Thorne Baker and the Pictorial Newspaper Oom- 

pany, Limited, 46, Lincoln's-inn-fields, London. 

28981. Collapsible trolley pole for electric vehicles. George 
Samuel Thomson, 56, Ludgate-hill, London. (Complete 
specification.) 

28989. Improvements in and relating to circuit breakers. 
Edward Noville Bray and Bray, Markham, and Reiss, 
Limited, 18, Southampton-buildings, London. 

28991. Improvements in conneetion with incandescenee electric 
lamps. Charles Henry Stearn and Charles Fred. Topham, 

47, Lincoln’s-inn-fields, London. 
ents in dynamo-electrio machines. Erich 

Schiktauz, 39, Schiffbauerdamm, Berlin, Germany. 


Dec. 24. 

9261254. Improvements in electric switches. Arthur Francis 
Wileman, Kenilworth, Grove-road, Sutton, Surrey. (Date 
applied for under Rule 5 of the Patents Rules, 1905, 

ov. 26, 1907.) | 

28334. Improvements in or connected with the jointing of 
metal wires, rods, strips, tuhes, and the like. 
British Insulated and Helsby Cables, Limited, and Douglas 
Bryce Saunderson, 15, Water-street, Liverpool. 

. Improvements in electric motor starters. Ernest 
Schattner, 18, Southampton-buildings, London. 

28388. Improvements in or connected with the regulation of 
electric lamps. The Thames Ironworks, Shipbuilding, 
and Engineering pes ‚ Limited, and Walter Herbert 
Flood, 4, South-street, Finsbury, London. 

$9410. Improvements in and relating to dynamo-oelectrio 
machines for generating “continuous” current with- 
out the use of revolving commutators. Суп! Francis 
Mackness, Richardia,” Heriot-road, Hendon, Middlesex. 

$8419. Improvements in by electromagnetic waves. 
Reginald Aubrey Fessenden, Birkbeck Bank - chambers, 
Southampton-hpildings, London. (Date applied for under 
Patents Act, 1901, Jan. 14, 1907, heing date of application 
in United States.) (Complete specification. ) 

28135. Improvements in electric measuring instruments. 
Allgemeine Elektricitäts-Ges., 85, Oannon-street, London. 
(Date applied for under Patents Act, 1901, Jan. 2, 1907, 
being date of application їп Germany.) (Complete 


specification, ) 


$8496. Improvements in insulators for overhead 


systems of 
electric railways and the like. The British Thomson- 
Houston Company, Limited, 83, Oannon-street, London. 
(General Electric Company, United States.) 


Dec. 27. 


$8435. Improved electric signalling system for railways. 
Alec Gardiner, 40, Chancery-lane, London. 

28436. Improvements in electric signalling 
Alec Gardiner, 40, Chancery-lane, London. 

28447. Improvements in means for preventing accidents on 
electric railways. Joseph Vesey Dickins, 128, Colmore- 
row, Birmingham. 

$8451. Method of and apparatus for lengthening the burning 
life of electric incandescent lamps. Wilhelm Herr- 
mann, 40, Chancery-lane, London. (Complete specification.) 

28457. Improvements relating to magnetic clutches, couplings, 
and the like. Arthur Smith and Christopher Southall, 
18, Southampton-buildinge, London. 

28476. Improved lampholdor and shade carrier for screw 
cap electric lamps. Charles Maurice Escaré, Paul Fernand 
Escaré, and Charles Damey, 9, Osborne-road, Thornton 
Heath, Surrey, 

28491. Improvements in or relating to what are oommonly 
known as homopolar electrical generators and 
motors. Ralph Henry Barbour, 306, High Holborn, 
London. 

28482. Improvements in or relating to electrical brushes or 
collectors. Ralph Henry Barbour, 306, High Holborn, 
London. 

28483. Improved means of rapid excitation for the dynamos 
of petrol.eleotrio automobiles and for other purposos. 
William Arthur Stevens, St. Peter-street, Maidstone. 

28497. Improvements in machines for coating wires and the 
like. The British Thomson-Houston Company, Limited, 
83, Oannon-street, London. (General Electric Company, 
United States. ) 

26494. Jointing system for preventing the falling of the 
aerial wires of electric tramways. Alfred Ghislain 
Boon and Francois Mellaerts, 27, Chancery-lane, London, 
(Complete specification. ) D. 

28507. Improvements in or relating to electrical overload 
indicators. Haydn Thies Harrison, 46, Lincoln's-inn- 
fields, London. 

28516. Improvements in electrical driving gear, more especially 
intended for motor road vehicles. Geo William 
Johnson, 47, Lincoln's-inn- fields, London. "Felten und 
Guilleaume-Lahmeyerwerke Akt.-Ges., Germany. (Complete 
specification. ) 

Dec. 28. 


28530. Improvements in and relating to dynamo-eleotrio 
machines. Mather and Platt, Limited, Salford, Ironworks, | 
Manchester. (Emanuel Rosenberg, Germany.) (Oomplete 
specification. ) 

28548. Improved electrical induction furnace. Albert Hiorth, 
19, Holborn - viaduct, London. (Date applied for under: 
Patents Act, 1901, Jan. 4, 1907, being date of application 
in Norway.) (Complete specification.) 

Dec. 30. 

28592. Improvements in apparatus for testing telephone wires. 
James Milton Miller and Clinton Jacobs Murray, 18, Fulham- 
place, Paddington, London. 

28603. Electric lashing attachment for jacquard or punching 
machines. Julius Krüger, 224, Friedrichstrasse, Berlin, 
Germany. (Complete specification. ) 

28619. Improvements in secondary batteries. Edward C. 
Ekstromer and Helcher Ekstromer, 7, Southampton- 
buildings, London. (Complete specification. ) 

28634. Improvements in electric locomotives. Benjamin Garver 
Lamme and Norman Wilson Storer, Westinghouse Building, 
Norfolk-street, Strand. (Date applied for under Patents 
Act, 1901, Jan. 5, 1907, being date of application in United 
States.) (Complete specification.) з 

28047. Improved method of producing high-frequency electrical 
oscillations and apparatus therefor. Reginald Aubre 
Fessenden, Birkbeck Bank-chambers, Southampton-build- 
ings, London. ((Date applied for under Patents Act, 1901 
Feb. 4, 1907, being date of application in United States.) 
(Complete specification.) | 

98649. Improved apparatus for magnetic tion of ore. 
Metallurgiska Patentaktiebolaget, Birkbeck Bank-chambers 
Southampton-buildings, London. (Date applied for under 
Patents Act, 1901, April 2, 1907, being date of application in 
Sweden.) (Complete specification. ) 

28652. Improvements in and relating to electrical trans- 
formers and the like. Henry Metcalfe Hobart and Frank 
Benedict Cramer, 322, High Holborn, London 

28658. Improvements in system of feeding current in electric 
railways. Liugi de Matteis, 31, Bedford-street, Strand, 
London. (Complete specification.) 


Dec. 3l. 

Improvement in the method of and means for operating 
and controlling the electric cirouits of lamps of 
electrically illuminated signs and the like, Harold 
Copeland Harper, 76, Oharlotte-street, Walsall, : 


for railways. 


з 


28677. 
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£0688. Improved automatic electrical liquid meter and 

indicator. James Watson, 41, Reform-street, Dundee. 

98690. Improvements in cable telegraphy. Isidor Kitsee, 
18, Fulham place, Paddington, London. (Complete 
specification. ) 

$8604. Improved anon of advertising by an electrically or 
mechanically controlled machine. George Wallace, 

| 255, High Holborn, London. 

38695. Improved galvanic primary battery for motor ignition 
purposes and the like. George Wallace, 235, High 
Holborn, London. 

28736. Telegraph typewriter. Georgo 
1, Broad-street-buildings, Liverpool street, London. 
plete specification.) . 

28738. Improvements in and connected with electrical ignition 
devices. Carl Ebner, 6, Lord.street, Liverpool. (Com- 
plete specification.) 

28748. Improvements in and relating to methods of electric 
train-lighting and apparatus therefor. James Dalziel, 
83, Cannon-street, London. 


Alexander Cardwell, 
(Com- 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on Jan. 16.) 
1906. 

20928. Systems of operating electric motors for braking 
purposes. British Thomson-Houston Company. (General 
Electric Company.) 

$1504. Manufacture of electric conductors of refractory metal, 
applicable more especially for use as incandescing 
bodies in electric lamps. British Thomson - Houston 
Oompany. (General Electric Company. ) 

93894. Electric motor-control systems and apparatus. British 
Thomson-Houston Company. (General Electric Company.) 

23944. ect conduit and junction-box fittings. Hirst and 

unner. 

96644. Electric supply systems. Leitner. 

$9174. Electric motors. Leitner. 

29320. Electrico switch. Lubeck. 

29584. Cirouit-oontrolling mechanism. British Thomson-Houston 
Oompany. (General Electric Company.) 

29618. Sectional polos for telephone, telegraph, and trolley 
wires. Sciple. 

29639. Electric circuit breakers. Scott. 

296394. Retarding devices or dashpots, more especially 
intended for use with electric cirouit breakers. 
Scott. (Date applied for under Rule 5, Patents Rules, 1905, 
Dec. 29, 1906.) 

$9039». Electric circuit breakers or switches. Scott. (Date 
ibe for under Rule 5, Patents Rules, 1905, Dec. 29, 


39655. Electrolytic apparatus. Kuthenburg. 
29665. Electrical apparatus for transmitting and receiving 
signals. Dawson and Buckhan. 
$9758. Systems of electric train lighting. Leitner. 
1907. 
798. Automatic electric motor starter. 
and Vignoles, Limited. 
1686. Electric service motors. Couade. (Date applied for under 
International Convention, Jan. 25, 1906.) 
2029. Electrical devices for 
Hewett and Foster. 
2959. Electrical insulators for telegraph or telephone wires 
or the like. Purvesand Sinnott. 
2973. Method and means for actuating electro-mechanical 
fog signals for railways. Lowthian. 
3818. Looks and electrical switchos connected therewith. 
Tiercelin. (Date applied for undor International Conven- 
tion, Sept. 20, 1906.) 
3613. Automatic  periodically-operated  clectrio 
Gunning. — 
3908. Electric oranes, winches, and the like. Sunderland 
Forge and Engineering Company and Blair. 
3997. Dynamo-electric ignition apparatus of internal-com- 
bustion engines. Electric Ignition Company and Hall. 
systems for railways and the like. British 
Thomson-Houston Company. (General Electric Company.) 
7065. Coin-freed mechanism for gas, water, and electricity 
meters. Ullrich. (Date applied for under International 
Convention, March 22, 1906.) 
8482. Apparatus for wireless telography. 
Marconi’s Wireless Telegraph Oompany. 
$403. Apparatus for wireless telegraphy. Marconi and 
Магоопі'в Wireless Telegraph Company. 

8623, Means of propulsion of electricaily-driven trains and 
the like. Stone and Migotti. 
Wireless tolegraphy. Le Tall. 

Telegraph or signalling system 
Justice. (Sub-Target Gun Company.) 
17707. Electric switches. Hunter and Warren. 


$1949. Adjustable eleotrio lamp-shade holder. Kellond. 


Kilroy, and Evershed 


exhibiting advertisements. 


switohes. 


Marconi and 


10259. 
15033. 


(Hewitt.) 
and apparatus. 
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COMPANIES' STOCK AND SHARE LIST. 


——— 


Commercial and Industrial.— 
Name. D 
Alliance Electrical m 5 per oent. Cum. Pref., Nos. 1-700000 1 


€*6e6*50069060900960:20489920609579*09*996€9660858920099€9 


Aron Electricity Meter, 6 p.c Cum. Pref. Shares, 1-125,000 1 a 


—— Ordinary, Nos. 3000 orci n Ce DRESS 1 
British Alumintum Co., Ordinary, 2.001-40 000 .............. 5 
— — 7 per cent. Oum. Pref., 1-40 O00 9: as 
— — “А” 6 per cent. Cum. ' Pref., 1-20 000 .............. 9 .. 
——— per cent. Funding Certificates, 1-20 000 .......... Б 
5 per cent. lat Mort. Deb. stock, Red. ............ 100 .. 
———— $, per cent Loch Leven Deb. (ек ) Red., 1-5 000 100 .. 
British Insulated and Helsby Cables, Ord., 1-100, 000........ 5 
6 per cent. Cum. Pref., 1-100000 .................. © 
44 per cent. Mortgage Le entures ................ 100 . 


British Tid on: Houston Uo., 44 per cent. 1st Mort. Deb. 

ee T-————————— ÁÁ—— —Ó 100 
British We-*irghouse Elec. aud Manuf. 6 per cent Pref., 

275 001-375 000 


4 per cent. Mortgage Debenture Stock ............ 100 .. 
Brush El. ctrical Evgtocering, Озі. ary, Nos. 1105 731 .... а .. 
Noo Cum, 6 per cent., E x GUI 8 2. 
at per cent le D benture Stock .................. 100 .. 
е cent. 2ud Debenture ВбосЕ.................. 100 .. 
сае" able, Debenturesssͥ q 100 .. 
Oro Cuny // / A 5 
5 per cent. Pref. .................................. 
Consolidated Жесс Co., Ordinary, 1-110,000 ............ 1 
Crompton and (obo 5 
5 per cent. Debentures ............................ 100 .. 
Dick, Kerr and Co., Ordioary, 1 260 000 .................... E x5 
6 per cent. ‘Cum. Pre f., 1-305,000 .................. 1 
44 per cent. Detonar Btock, Red. ................ 100 
Edison an an United, ‘‘A” Shares, 1-9 261 ............ 
“ A" Shares, 01017. 139 umor 5 .. 
5 per cent. Debentures ............................ 100 .. 
——— $ per cent. Deb. Stock, Red. ...................... 100 .. 
Electric Construction, Nos. 1 to 112 100 .................... SR aa 
— 1 рег cent. Cumulative Pref. ...................... 2 
cent. Perp. 1st Mort. Deb .................. 100 
28 e Alkali Co., Ordinary, 1-202, i000 1 
Ferranti, Limited, 5 per "er let Mort. Deb. Stock. Red 100 
General ectric Compan (1900) 5 per cent. Cum. Pref. .... 10 
4 per cent. lu M Mort. Deb. Stock .................. 
W. T. Henley’s Telegraph тош Ordinary ................ 5 
per cent. Preference ............................ E 
44 per cent. Debenture ch te peas eh уза e a но 00 .. 
India Rubber, Gutta Percha, aad Telegraph Works ........ 10 . 
4 per cent. Debeutures ..................... 5 100 . 
National Rlectric Gonstraction. Co., 1-170,000 .............. 1 
Parker, Thos., Limited, Ordinary .......................... 10 
Peebles i Oona and Ca, 6 per cent. Cum. Pref , 20,001-50,000 5 
Telegraph Construction ane Maintenance .................. 
White, 75 G., G., aud Co., 6 per cent. Cum. Pref., 1-15,000 ...... 10 
Electric Lighting and Supply.— 
Name. m ыз 
Adelaide Electric парру со 6 p c. Cum. Pref., 1-10,000.. 5 .. 
Bournemouth and Poole, Ordinary ............... s 10 
44 per cent. Cum. Pref., 7 501-15 000................ 10 .. 
6 7752 cent. Cum Recond Pret., 15 001-22,500........ 10 
44 per cent. Debenture Stock, N 100 .. 
Bromley салор (Кош) Electric Light and Power Co .............. 5 .. 
4 per cent. lst Debsuture Stock, Red. ............ 100 
Bromptou and Kensington, Ordinary ...................... 5 
—— 7 рег cent. Preference ............................ 5 
Calcutta се 7000 150 000 Corp., Ordinary, Nos. 1-60, 000 9 
Nos. 8),000-100.000................................ 5 .. 
Camur · dg · ее supply Oumpany £10 Ord. ............ 8 
Canadian Ge..erai Electric Co, vummou Shares $100 .. 
Central Klectric Supp 15 4 per ‘cent. Guar Deb. Stock ...... 100 
piri QU West d, and City Electric *upply. Ord., 
44 per cent. um Pref , 1-80 000 .................. 5 .. 


рег cent. Debenture Stock, Red. 


por cent. Debenture Stuck, Red. ................ 


001-80 000 


Chelsea. Electricity Supply „%% -N E a cu Rt a ad Б 
per cent. Debentures .......................... 100 . 
iar Pr sn Co., Ist Mt. 5 p.c. Tyr. Gld. Bas. ked., 11000 
Ону of London, Ordinar jj . 10 
— — 6 per cent. Cumulative Pref. ...................... 10 .. 


5 per cent. U'ebenture Stock 


City of Wellington Miectric Light and Роже 
сеш. Re ister-d 1st wh Kud., 1-1 630 


County a Durham » l-ctrical rower 1 {istributiun Oo., 


Ordinary, 10 001-50 000 ................................ 5 .. 
5 рег се, Preference, 1-50,000 .................... 5 
County of Lo: dun Elec. supply, Ocutuary .. ео. СЩ) 


еоао ов оооо вове оо овас +з оова оо 


6 p-r cent. Cum Pref. 


4 т cout. 2nd Debentures Prov Corte .. 


REdmuudson s Electricity Corpuration, Ordinary, 1-50. 000.. b. 


6 per cent. Cum Pref 


6 „%%% „„ „„ оэ © ө ао ез ве ээ чө 


Electrical 3 Со. of Ontario, 5 per cen lit 


Mort. wu goar wold Bonds, 10 761-15 700 ................ 
Electric Lt & Traction Co. of Aust, 6 p c. Cm. Pt., 1-30,000 % 
5 рег сец“ Debenture stuck, | pae" 100 
Electric Supply Co. of Victoria, 5 per cent. Ist Mt. Leo. 
A,... арааьа 100 
Folkestore Electric Supply, Ord., Nos 1-10 000.............. 
5 per cent. Cum. Pref., Nos. 1-10 ma РЯ 5 .. 
44 per cent. First Deb "Stock, Red. ................ 100 .. 
Hove Riecurio Lighti g, Ord, 1-15000...................... 5 
Indian Electric Supply and Traction Co, 6 per cent. Con- 
struction Deb. stock, Re. 100 .. 
Isle ot Wigbt Elec. Lt. and Par., 44 p.c. Db. stk., Red .... 100 .. 


Kalgoorlle Electric Power and Lighting, 6 per cent. Cum. 


Pret. 1-190000 h ⁰ 8 1 
Kepsiogton and Knightebridge Elec. Lt, Ord, 1-21,000...... 5 
Kensington and Enightsbidge and Nottiug Hill, 4 per 

cent. Debenture d OO ое анонсе 100 .. 


Kidderminster and Dist, Elec, Lighting and Traction, Fref. 10 


100 .. 
s bity Uncertain „ „ рс Cum. Pref, Uns 5 .. 
dito ^ ub) 40,00 — 8 


44 per cent. 2nd Deb. Sik. Prov. Certa (all d pd) 100 .. 
r Co per 


10 .. 
per cent. Debentures Prov Certs. Apes ка, x :3 


5 .. 
44 рет cent. First Mort. Deb. ...................... 100 


amount Last price. 


116 3/16 
8.9 


99-103 
91-104 
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ad Last price. 


Name. 2 

2 

Loadon Electric, Ordinary ................................ Bo ae) ЫЛ 

e a Det Cont Pest ен 5 i 5 147 

— — 4 per cent ortgage ature 2 -91 

Madras Micctric ^upp'y © rp ration 5 per cent. Copstruc- 

ti Deb. stock, Red (Pr.v, Certs ), all paid .......... 100 .. 82-95 

Metrop ›Нсап Ordinary, 100 001. 00,000 .................... 5 .. 54-6 
—— 4, per cent. First Mortgage Debenture 8tock...... 100 100-101 xd 
— —— 44 per cent. Cum. Pref............................. 5. 155 ха 
— ——- 34 per cent. Mortgage РОСА Red............. 100 t E xd 


Mexican Klec-ric Light C0 8 m cent. 1st rave Gold Rds 


1955, С 1.1.000 ($100), р 1. 000 ($500), М 1-4,400 (81 000) — ..75-77 p.c. xd 
Mexican Lignt aud P., wer Co. Capital stock .............. 100 .. 50-52 
5 per cent lst Mort, Gold Bonds, Bed., 1-4,000 
($500). 4,001-14 000 ($1.000).............................. — 854-87, 
Midland Riectric Puwer Dis „ 44 p.c let Mort. Deb ........ — . 9-97 xd 
Newcast:e-upoa-Tyve I- ci ie supply, Ordinary, 1-57 009 . 6 . 64-43 
, . 5 61-63 
do, 75.001-87 500 (‘sauen at £2 prem , in paid .. 5 .. 64-63 
5 per cent., P- f.. 1-57,009 B .. 54 
da.. 75,001-87.500 (isaued at 10s, prem., , ds paid). 5 .. 5 
Мои & Hill Blecuric Lighting .. 10 .. 111 
4 per cent. First Mort, Debs. Nos. 1 500 (teg. ). . 100 H5-97 


Oz*ord Bieotric, Ordinary. 1-96 and 40.14,310.. AM M 33 & 
4 per cent. Nebenture Stock 100 97 
Rive- Plate El-ctricity Co, end., 1 119 687 & 120 501-120 507 1 


9/16 116 
— per cent. Non-Cum. Pret . 1.100 000 .............. 1 i 12 
——— 5 per cent, D-benture Stock he! ................ "190 95.66 xd 
Rosario €lactric Оо 6 per cent um Pref. 1.20 000.. 5 43 54 
6 p-r cent, Cum 2nd Pref., 1-15 000................ 42-58 
Royat vtae ien Compeny of Montreal, 44 per cent. First 
Mortgage Vehentures 96 98 
Shawinigan Water and Power Co, 5 р.с. Cons iat Mt. ‘Bas. — 96-98 п. c. xd 
Smithfield Markets Electrio Supply. Ord., 1-12,000.......... § 1.78 
per cent. Debenture Stock FFT 100 71-7 
South Looker Oed, 5 24-5 
South Metropolitan Ele Electric Light and Power, Ord. ........ 1 4-3 
— — 7 per cent Oum Pref. ............................ T 1-14 
— 4 per cent let Mort. Deb. ........................ 100 99 102 
Bt. J«me«'s and Pall “all, Ordinary, 101-20,080.............. 5 74 84 
7 per cent. mE FFC 5 64-71 
34 per cent. ОеЬ................................... 100 .. 85-90х1 
Urban Е! ctric *upply Co., Ordinary, 8-30 007 .............. 5 14 21 
per cent. Cumulative Preference, 50 001 80,000. . 5 .. 14-24 
Westminster, Ordinary .................................... 5 .. 8-9 
A — 44 pec cent, Cum. Prot., 110,101-138,251 . NES. 43-5; xd 
Eleetric Tramways.— TE 
oun 
Name. paid, Last price. 
£g 
Anglo-Argentine, 6 per cent. Cum Pref., 1-260.007 ........ 5 513/16-61 16 xd 
— —- 10 per cent. Non-Cum 204 Prel., 2€0,008-780,007 .. 5 4 7% 
——— Permanent 6 per cent Debenture ғ tock, 1888 ‚ 100 125.128 xd 
Auckland Rlec Trams., 5p zy 1s: Mor. Deb. Stk, Red. .... 100 101-101 xd 
Barcel wa Tramways, Ord , S/ ³o⁰ si йе кже кте кан 10 = 
— 5 per cent. Cum. Brot nhares, 1-10,000 ............ 10 .. = 
— per cent Deb., Red., 1-600 ...................... 100 .. = 
— 4 ре cent. Red. Deb Stock ...................... 00 
Bath Elec mways, Ld., Pref. Ord. Shares, 75,001-1:0,606 1 11/6 1 n 
— — 5 per cent. Cum Pref. Shares, 1-75 000 ............ `1516/- 620 0 
Birmingham and Midland Trams., 44 p. c 1st Db. Stk, Red. 100 
Nach p dl and Fleetwood Tramroad.................... . 10 .. 1%. Ti 
Bombav Riec Supply ard Trams Co, 6 percent. Cum. Pref. 10 
— 44 per cent. Deb. Stock, R **960692060082300606060609799€ Фоо 
Brishane "ramway Invest. Ord., 1.75 000... 5 MI HT 
5 per cent, Cum Pref., Nos. 175,000. .............. 5 „ арад 
cert Deb. tk. Red., Prov Dee ape. 100 .. 99 xd 
Britian (32m Ма Electrio R. lw Co., О.а Del. .. 100 124.1? 
—— wd Pref. .... — 100 105 103 
— 5 per cant, “nm ` Verpetu <) Pref. stock ............ 100 101 105 
44 per cent 1-1 Mt. beha, N 8. 1 6,250, of £40 each. 40 .. — *8-101 
4} cent Vancouver Р Seri, en. .: 100 .. 10010; 
Briteen etre Traction. Ord. 1-300 000 & 60 001-90 000 .... 10 .. ц 3 
6 per cent. Cm Pf. 3!0001.60 000.................. 10 .. 55 
5 per cent, Perpetual Оебео ure stock ............ 10 .. 9-93 
— — 44 per cent 2nd Deb. ®{оесЁ........................ 100 .. 69.74 
Buen» «yces and Belgrano reme V 5 4 7/164 11/16 
** a” б per cent, Cm. Pf., 1-4 .000.................. 5 . 44-5} 
— —— " B" 6 per omt Om. РЕ, o са 5. 43 54 
— 5 per cent. Deh. Stock, Red. C 100 105-115 
— Prov, Oort.. all paid .............................. 100 — 
Buenos | Ayres Electric Trams, 5 ро Deb. Stk., Red.. 100 89-91 xd 
Buenos Ayres Gd. Nat. Trams. Co., 54 per cent. Pref. Deb 
Boada, Red.. 1-1,500 .................................. 100 97-101 xd 
— 5 per cent, Deb. Bonds, Red., 1-2, 275 100 98-103 
осе Trams. Co., Stg. 8 ри сеш. ш Mort. 150 Р 
pio ur Hen OMS P 1-94 
„ Nos 1-137,610 .................. 5 63-64 
— — 5 per ceat. Cum. Pref., Nos. 1 30,000 . eese 09 . 48-50 xd 
Az per cent. lst Deb. Stock. Sd... 100 .. 99.103 xd 
Cape Electric Tramways. Nos. 1-480, 000 оов „„ „„ ео ае 1 ee 1 
City of Birmingham Tramways, 5 sd cent, Cum Pref...... 5 .. 44-43 
4 per cent let Mortgage 51 3 000 (1917) ...... 100 96-99 
City of Ruenns Ayres Trams. Оо. 658 1.248000 .......... 5 5-54 
4 per cent, Deb. Rtock, Red 1285 r 100 97-101 xd 
Colom^o W'ectrio Tramways and Lighting, 5 per cent. lst 
M De^enture Stock, Red ...................... 100 .. 95-97 
Cork le trio Tramway and Lighting Co., Ordinary ........ 10 .. 1.4 
6 оет cent. Cam Pref.............................. 10 .. 123-133 
4 per nt. Бер INR). Ord 100 .. L095 
Dahlin United Tram ways 390) „ Now 1.50 000 ........ 10 13-14 
6 ver cent. Pref., Nos. м: 170 000.............. 10 123-1°3 
34 per cent. Mort Debs.. 1-5 000 Bed .............. 100 90-95 
Hastings and Dist. Elec. Tram Co., 44 p c. Deb. Stk , Red.. 100 97-100 
Havana Blectric Railway Consolidated Mort. 5 per cent. 
50-year O pn B-n^s of 1952, 1-6957 ................ $1,000 82-87 
Imperi.) 1 Tramways. Отдіпағу,............................. all 18-19 
s vor cent. Cum. Pref. ............................ all 13-144 
— —— 44 per cent. Deb. ЯбосК............................ 00 108-110 
Isle of Thanet Electric Tramwava and Lighting, 5 per cent. 
Cum. Pref , Nes. 20 001-60 000 .......................... 5 
— 4 per cent. let. Mt. Db мелек. Red.... 100 
Kalgone'ie Electric Tramways, 1-250,000.................... 1 .. 1/'6- 
— — 5 percent “A” Deb. Rtoek ...................... 100 87-91 
——— per cent “HK” Deh. At ok ...................... 100 71-75 
KWMd-rmniaster and District J ighting a d Traction, Pref.. 5 10- 04 
Lancashire United Tramways, Limited, 5 per cent Prior 
Lien Meh. Stark, Б#юөй................................... 1 92.96 xd 
— — £296 500 2nd Mort Deb. Stock .................... — — 
— — £83, 30 neferred Deb. Stock (а fully paid). = = 
Lisbon Eiectric Tramways. шше О . Noe, 1-694,188.... 1 k- ls 
— — 6 per cent. Cam. Pref., Nos 1-425.555.............. 1 1582656 A6 xd 
London 2 STs (1501), 5 5p 15,000 Cum. Pref D xd 
United cent. Cum. Pref.......... 
— 4 per dend. ish, ME Db, Stoc ‚ Bed, з „ 2 „„ 662 „„ 26 100 ЖЫ 


Amount 


i per cent, Debenture Stock, Red. 


Name. paid. Last "da 
Madras Elec Irams. (1902) 5 85 cent, Deb. Stk., Red.. 100 94-87 1d 
Manila Elec. R. К. and Lig wa. оор 888. Red. с let Lien ae ‘Coll 

Tr Bu kg Fund S4 id Bonde dii ..$1 000 88-92 
Manx Fl. с. #»tlway Co., 54 po Cum. Peng . tolet 635 1 aud 

23,436 25 000 = E 5 

44 per ornt let Mort. Deb - took, Ked. i 10 . 
Metrupolitan Elec Trams., Defd.. 1 000 001-1 314 bib. 1 .. 1 Es 6 
5 per cent. Cum Fref. 500, 001 1 000 000.. es» 1 ..13/06-.5/16 
44 per cent. роб. Stock. Red.... . 51-94 2d 
Mexico 1rams. Co, Gen. Сора. lat Mort 50у ear 5 per cent. 
. Gold Bonds. , — . t2-M p.c. 
Milwaukee Electric Rail and Light. 5 fer cent. 20· yr. Con. 

Mort Bonds, 1926 1-5, 500 and 7,001-8,000 81.000. 103-105 
Montreal Street Roil., 44 por cent. мегі g Deb., t01-2, 000 101408 
New - en ral Traction, 6 per cent. Cum Fret., 1- 10 000 аһа 

34 001-74 000 TU T 2-13 
Oldbam. 4suun, and Hyde Vramway, ‘Ordinary .. 10 2 

5 per cent. Cum. Pref. 10 .. 83-9 
Perth kloc. Tramways (W A.) 5 per cem 1 Mrt Ld i. 100 $7 101 
Potteries Blectric Traction, Од ату 1-245 tl 5/1¢-9/16 
5 per cent Cum Pref., 300 001 546 л» л 1 
44 per cent Debent ure Muck.. 100 9. 
Provincial Tramways Ca., (ndivery ' -24 `912.. лкы, dU d 
6 per cent. Cum. Pref., 1-10 000.. )0 10-11 xd 
Ra: gv n Klec, ишу and rup у Uo.. 6 р c. e m Pret. ДА 
^ 000.. eseesee ee t 25 xd 
44 pe cent let Mort, ! eb. Stock, Eed... es. THO .. 95:57 xd 
Sao Paulo framway. Light, and Power Co. » . . 8100 .. 115-119 xd 
5 per cent. Ist Mort Deb, Red. 1929 1-11 000 . ..8500 914-934 p.c. 
South Metropolitan Electric Fran- ways and Lighting со, 
6 per cent. Cum. Pref., 19,571-169.570, Prov. Certs.. Au 
4 per cent. Deb St ck. Red. 1-40.. - 100 & xd 
Buoderland District Riectric Tram ways, 5 p.c Ist Mort. 
Dens , Red., 1-1 600.. 73-77 xd 
Yorkshire (West hiding) Rleo Tram Со, Ord, 70 ой. 110, 0 5 1-15 
6 per cent Cum Pref., 1-46,261.. ses.. 6 34 38 
44 per cent. let Deb. Btock, Беа, . . 1C0 78-81 xd 
Electric Railways.— 
Name. Amount Last price. 
Central London, Ordinary .. ere 100 65-68 
к ры шры Ж, а ол ье ТОО 84-£6 
deferred.. . 100 . 44.47 
—— 4p 6. Deb. Stock (Prov. Script Certs., 1ully paid) . . 100 101-104 
City and South London, Consolidated Ordinary „„ 100 45-47 
———— per cent Debenture Stock . | 100 101-104 
——— $ per cent. Pref. Stock '91 ........................ 100 116-119 
— 9? 39 9 '96 еоовоцовео оо оова оо өө ев вао о 100 113.116 
ü vi fin r vee deo 113 116 
— n À ry [T] [T] '05 Cove св то на сово „„ во оо 100 109-112 
Liverpool Overhead, 5 per cent. Pref. ...................... 10 10-104 
rdinary, 1-50,000 10 54-44 
4 per cent. Mortgage Debentures, Red, i 1, 700 .. — 94-96 
Underground Blectric ways of говоре 5 per sent. 
Profit-Sharing Secured Notes ...... „ — 36-39 
Telegraphs and Telephones.— 
A 
Name. pud. Last I ce, 
Amazon Telegraph Ca., 1-25,000 . ves 10 2-3 
5 pt cont Debs. ete within n d d uai ТОЯ ui 100 84-8/ xd 
Ame ican ele phone and Г, 00178 | ‚011 t. irus pent cen 

totu. 1-28 000 ana 53 001-78 600 ..$1000 .  B&88xd 

Anglo- Ame. ivan ‘lelegraph + n. оок. We уша дыру йырын 100 .. 57. 0 

6 per cent. Preferred Orcipary .................... 100 100-102 

I> f-rred 8 . P oe D 100 163-171 
Angl 5 1 elephune percept let Mort. De 

y ЫСА, BEG. уузун жшк таарна de 100 99-102 

сын Telephone Co , 1-44 000 . 5 €3-7 
Commerol 1 Cable Co., Ste.. 500-year 4 p.c. Teh, 0 bed.. 100 & -84 xd 
Cuba Ruhm «ine Telegraph t o., t rain ry, + 10 000.. 10 . 

10 per cent Preference, 1-6 000 .. boites жас. LO 15-16 
Direct 8p-nish Telegraph Co., оюну: e 3D 34-2 

10 per cent. Cum. Preference . 7 „ЛО 84- ! | 

44 per cent. Dets , 1-600 .......................... 60 .. $7-100xd 
Direct kei Са by Cable 155 " ái ое АЕ 20 .. 134-14 
Direct Wes ndia e Co, per cen ebs., reg. 

within 1-1,200, Кей..................................... 100 €9-101 xd 
EU and South African, 4 pec cent, Mort. Debs., within 

y. Kd ͤ ͤ IRE Ce as 98-101 
“4 per cent. Reg. Mort. Debs. (Mauritius Subsidy), 
1-8 000. . „ 25 . 99.101 
Eastern Extension, Australasia and China, 1-300 000. 10 128-12 
4 per cent. Mort. Deb. Stock. Регр................. 100 1 
Eastern Telegraph Co., Ordinary &tok kg 100 .. 120-135 
34 per cent. Preference Stock —..............-. cece 100 85-86 
4 per cent. Mortgage Debenture Atak ............ 100 99-102 
Great Northern Te'egraph * о. ( „ — es 10 304-324 
Halifax and Hermu?aa Cable Co, 44 per cent. let Mort. 

Debs , within 1-1 200, кей.............................. 100 99-101 1d 
Indo-Kuropean Telegraph Co. . S. 29 .. 09:5 
Marocont’s Wireless Telegraph Co , Nos 255. 150 8% 150. 1 1... 3-8 
Monte Video Telephone Co., Ordinary 1- o s 8 : Де 1/16 

5 per cept. Preference, 1-86, i — .. 31 
National Telephone, Preferred ..... EN 100 .. 110-1'2 
Deferred Ф{осК.................................... 100 aie: -1094 
6 per cent. Cum. First Pref........................ 10 04 124 
— per cent Cum. Second Pref...................... 10 
—— per cent. Меп Cum. Third Pref.................. 5 "531657176 
34 per cent. Deb. Stock, Red. ...................... 100 ..  Á9*-8xd 
4 per cent. Deb. Stock, Red........................ 100 ..  98-100xd 
Oriental Telephone and Electric Company.. e te 1 .. 11/16-1 3/16 
6 per cent. Cum. Pref ............................ .11/16-13 16 
Pacific «nd European Tel., 4 р с. Guar, Dehe.. Вай, a 1, ы 100 97.100 xd 
United River Plate Tele, Со, Ordinary. 1-100. 000 ; 64-7 xd 
5 per cent. Cum. Pref., 1-40.000.................... А 4354 xd 
5 per cent. Debenture һи ck, RM. 100 
Telephone Co. of Fgypt, 44 per cent. 'Deb. Stock, Pea: . 100 (92-101 xd 
West African Telegraph (+, . 10 10-104 
West Coast of г merica, 1-70 000 and 53 001-53, 008 В 1-1 
4 p.c. Debs.. 1-1. 500. guar. hy Western Telegraph .. d 95-88 xd 
West India and Panama aclegraph Co., Өк кыайа Же 10 H 
6 per cent. Cum. 1st Preference.. реса A0 74-13 
6 per cent. Cum 2nd Preferenoe .................. 10 74-7 
—— 5 per cent. Debs.. Red., 1-800...................... 1C0 f8-101 xd 
Western Telegraph Co., 1-207, FFF 4 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
| AND TRAMWAYS. — | 


— 


Mil. s of Accounts for past year. 3 


Traffic Returns for Increase or 
week. decrease. track open. Cost 
— per 
= | | Receipts зя E — 
Current Endi Total | Passengers | Car miles | Pag.) Car le of 
2 1907. | 1906. | Week. | “Senar, | 1908. | 1907. DE lreceipts| carried. run. enger mile. | track. 
| E | £ £ | E 2 | а: hee 
Aberdeen Corporation .......... Jan. 1 1,497 1,455 + 40 — А 273 | 274 May 31 72,605 | 17,676 000 1,529 682 | 0:98 |11:39 
Ayr Corporation .. Nov. 17| 1,019 | 965 |+ 55| — 176 8 8 „ 15 15,285 | 8.605,83 | 578.884 87 | 928 
А | | | 
Baker Street ani Waterloo Еу... Jan. 4 3,230 | 2,40 | + 790 — | 4| — N а ak | ЦЕ РЕ" 
Birkenhead Corporation ........ » 5 9) | 1059 |- 69| + 30 | 23°53 ex March 31| 55,408 | 11,696,691 | 1324745 | — — 
Birmingham Corporation ...... „ 46.079 — — — 551 514 „ 3 18 557 5,252,098 215345 | 87 62 
Blackburn Corporation 1| 1,105 | 1,05 |+ 99 + 3,075 |2580 | 25*3U 4, 25 51,951 | 10,092,028 | 1,002372 |125 |1264 
Blackpool Corporation Ds td 552 | 342 | + 10| - 1,210 | -174 | 174 = wr — = S =. 
Blackpool-Fleetwood Trams |Uct. 26 | 5311 279 ＋ 52| - 1,159 | 16} | 164 Dec. 31; 34,819 2,707,9 8 623,110 |303 12 di 
Bolton Corporation ............ Jan, 5| 2689 | 2,538 |+ 151| + 5,785 | 42 | 42 | March 31/111 293 | 23,410,690 | 2,411,569 | 1°14 |1105 
Bournemouth Corporation...... „ 1 1,458 | 1,516 |+ 142 | + 1,644 | 231 | 243 „ »| 85,655 15,505,010 | 1,765,008 |148 {11:37 
Bradf rd Corporation .......... „ 4| 4,155 | 1,109 | + 46| + 4,393 | +8 95 . 512352 427 | 46 728.977 5,167,26' |1193 |10 73 
Brighton Corporation .......... » 8 651 787 | - 1035, - 3,083 |17°191 17°13) „ 31 50,652 10,759,310 | 1 798405 |1:09 [10-43 
$ | | 
Bristo! Tramway Company.... „ 3| 4838 | 4630 |- 9: — 5% | 514 „ 51) 265,769 | 16,902,257 | 6178,f86 | -- м 
Burnley Corporation „ 4| 1,227 | 1200 |+ 22 — 19 | 19$ 51 62.699 11,967,4-8 | 1,205,830 |131 |12 48 
Burton Corporation ............ » 5 238 274 |- 36) - 88 9 aA „ M| 15.576 3,383,527 421.317 07 | 8:87 
Cardiff Corporation ............ — — — — — 52 04 13226, „ 31 106,550 24, 428,64 2,623,504 104 | 9°74 
Oarlisle Tramways Company .... „ 4 155 175 18| - 18 | 85 | 8-5 Dec. 31 10 254 2,750 699 550,417 — — — 
Central London Railway |.» 4| 6194 | 6,407 | - 207 — 6 6 „ 51349 298 43.057.897 1,279 69ga 1:85 62290 55,357 
Charing X, Euston, & Hamp. Ry. | „ 4 3,170 — — — 73 61 аа — A | i r: Š 
City and South London Railway „ 5 3,651 3 286 | + 315 — 9 61 |h Jane 50) 82,455 | 10 048,780 РЯ wi — 
| | | 
Colchester Corporation . ...... Dec. 25 2?l 184 |+ 37 - 8 8 March 51) 10,588 | 2,457,555 220,788 | 97 | 7°47 
Cork Е, T. and L. Company .... « 26 500 453 |+ 47|- PSL | 154 | 154 Dec 31| 25,032) 5.966 364 891.98 — | 6°74 
Croydon Corporation Ы n d 1 or ыз = 5 * | 1 i^ March 5 62,065 15,51:98 | 1, 02408 |108 | 9°76 
Darwen Corporation ............ Т > | — ) ! T4 Ра — = ка vs M: 
Dover Corporation РЕНЕ Dec, 28) 18! 169 |+ 12! – 1,124 | 433 43 „ 31] 12468, 3 178,065 328,406 | 94 |9'11 
| | 
Dublin and Lucan Electric Ву... Jan 3 92 |+ 5|+ 26% 6} 63 se с = = E = 
Du»lin U.T. vla die us 463 РЕГЕ » 3 | 4676 | 3,555 |+ 221 4 32012 | 54 48} — = at - э = 
Dundee City Tramways ........ 4 1| 1,3% | 1298 |+ 38| + 1,332 | 22 | 22 Мау 15 57 672 15 554 905 1,162792 | 878| 19 
East Ham Corporation.......... Lo» 94 B 81 |+ 82 [SE 381 | 14 | 14 Ma ch 31| 47,140 | 15,049,210 1,052151 | 74 |1049 
Glasgow Corporation x^ 418 93! 18 977 + 14 | ＋ 16,0571 1773 | 167 Мау 31| 187 381 | 23,(63,0°8 | 20,350,367 95 | 0°47 
Gloucester Corporation ........ s» 1 225 232 |- 12 — | 15 | 15 | March 51 15,033 3 182,711 579,996 | 1-06 | 694 
G.N.. Piccadilly and Brompton. 4 533 | 5,455 | +1 955 = | 91 9 РС ы 2 | = кы aet 
Halifax Corporation — - — — v ne 37 | „ ЭЦ 77 996 | 18,891,292 1,624 275 | — 1 52 
Huddersfield Corporation ...... „ 4| 1359 | 1.430 — 31| — | 854 | 35 „ Ol] 8',196| 152'2,150| 1804745 |122 | 079 
Hull Corporation .............. „ %| 250 | 4,386 | + 125, 4 5,583 | 26 26 н 31 121186 29..61,543 | 2.956.406 | 1 9 84 
Ilford Corporation. e. 34 410 | - 36 | — 104 | 104 „ 51) 26,499| 6,586,754 6 5.1 7 89 9 
Ilkeston Corporation iv d 1-5 111+ 14 + 58 | 9 9 ed | — D | 5 * is 
Kirkcaldy Corporation — — — — — | 7) | 74 May 15 15,702) 4,640.€18 465 919 692| 7 55 
Lancashire United Tramways ... „ 1 1,265 728 | + 557 + 15054 | 39 28 En — = 2 * * 
| | 1 x 
Leeds Corporat loan Пес. 28 7.051 | 321 |+ 713 411,971 | 964 | 964 | March 51 327,794 | 73, 24.885 7,358,185 | 1 06 |10°69 
Leicester Corporation eee Jan. 4| 2,0 | 2158 | - 6 — 42 42 жа = а= z | = P 
Liverpool Corporation .......... ‘Dec 28 | 11,151 | 10,477 | + 671 + 8355 | 104 | 104 Dec. 31| 565 793 | 122,094.528 | 12 115 934 1 108 |.1 17 
Liverpool Overbead Railway.... Jan 5| 1,345 1,4 4 = 89 — h 925 665| June 30 77 568 | 10.957.148 | 1,102803 | — rai 
London County Covncil ........ Dec 21 | 32,017 | 27,256 | 44,761, 4-197,170 | 98 98 | Mare: 31/1'78,014| 314 227 030 | 30130 997 | 1:05 10 98 
Lowestoft Corporation Jan. 4 155 144 |-- 9|. 107 311 = sept. 50) 110)9 2,6 2.922 343,190 | 103 | 79 
Maidstone Corporation ........ | TEN. 140 76 |+ 61 — a4 2 | March 31 5,91*| 1186 5*6 | 157,050 | 111 | 86 
Manchester Corporation ........ „ 413,671 | 13288 |+ 383| + 41 135 172 161 „ 31 719,673 | 145 264,501 | 15,523,459 | 119 |1132 
Metropolitan District Railway.. „ 4 8,771 F,0*5 | + 736 — | 24 24 | = | — — = his А 
Metropolitan Railway ........... „ 5) 15,974 15.19 ＋ 155 | — 253 | 25 | June 20) 637,794 97 639,334 — 1:39 | — 
Nelson Corporation ............ 2 112 122 17 — 25 22 22 | March 31 7.09| 2 035.300 203.203 -86 8 64 
Newcastle-on-Tyne Corporati-n.. „ 4 4,077 5.991 4 86 + 1,286 594 574 „ 31 210,491 | 45,5 6 468 | 4,265,174 | 111 |11:85 
| | | 
N rt (Mon) Corporation. 4| 552 570 — 8 + 2.019 | 14 14% „ 51 32.421 7 767 403 772 753 | 103 10 01 
Oldham N n Dec. 81,805 1,741 | + 61 + 4,550 | 853 | 353 E 25 <4 948 | 18,647,731 1,818,444 |119 |1253 
Portsmouth Corporation May 2: | 2,330 1.578 + 752| + 632 283 284 | „ 51) 98,911 | 27 668 825 2.199.825 | 1°15 10 79 — — 
Reading Corporation Dec. 967 558 — 9|- 788 134 | 13) „ 51 32,651 | 8,120,179 918825 | 9» | 8:55 | 2,476 | 4°77 
Rochdale Corporation .......... = = — — -- 209 209 „ 31 54,138 9,749,202 1201,364 | 1:32 [1075 | 2,638 160$ 
Rotherbam Corporation ........ = — — — — 10 10 „ 31| 25,816 5,745,298 | 18.211 |112 1045 | 2,691 | 7°38 
Salford Corporation ............ Jan 5 46:8 | 4,166 | + 462| +6016 | — = | үт i = 22 | — Ww c SS = 
Scarborough Tramways Co...... = =з! = — — 478% 4786 Dec 31 7.779 1 557 845 228,235 121 | 82 1. 701 
Sheffield Corporation .......... w 9| 5,81 5,349 | 4 142| +10755 | 6^4 652 Мас 25 276.907 73 966,299 | 6,804,656 898| 9 767 4,174 | 5:9 
Southampton Corporation € tsi —- — — 18 | 18 „ 3l 49,185 9437,396 | 1,192,085 |1:25 |1071 | — 77 
Southend-on-Sea Corporation... 48 258 20 | € 35| 99 9 9 = 2 — | = T i = ey 
Stockport Corporation .......... | — — — — — 25 25 „ 31 50,127 8,617,127 | 1,248 656 | — |9 464) — 4 849 
Sunderland Corporation ........ „ 6| 1297 | 1,384 Pe ae 1,268 | 29 20 „ 31 72,396! 17 495 132 1,525,425 | 1-006 |11261) 3,687 | 637 
Swindon Corporation .......... June 5 153 | — — 44 4) „ 51 9,500) 2,75221| 224,417 | 8 |994 | 1,968 | 779 
Torquay Tramways ............ Пес. 26 237 = = = Р cm ome А = -- 2 2: = 
Wallasey U. D. CO.. в 4| 719 764 | - 45 + 682 12 68 | 12°43) „ 31] 45,607 | 7,995,451 862,123 | 1:76 |1214 | 3,439 |75 
| | | 
Warrington Corporation ........ — — =- — | = 64 64 „ 31 19.204 | 4,265 296 | 429 785 | — |10 724 1,989 | 695 
West Ham Corporation ........ „ 2 2,095 | 1,992 | + 105, 4 2,220 147 147 „ 31 12881) 35.02 835 2,556,854 | -789/1096 | 4,47 | 6779 
| | | | 
Wolverbampton Corporation.... Dec. 25 867 | 769 | + 88 + 268 | 20 20 „ 31 43,825 9 276,025 966,133 | — m 886 2,159 | 6035 
| | | | | 
| | | | | | | | 
-——— 
А 1905-6 figures, t And 98 miles of interlacing track, в Train mile, ¢ Miles of route. А Half-year's figures, 
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DIVERSITY FACTOR. 


At the meeting of the Institution of Electrical Engineers 
last week а most valuable discussion on the “Cost of 
Electric Power for Industrial Purposes” was commenced. 
We are pleased that Mr. J. F. C. Snell’s paper on the 
subject is being considered not only in London, but also 
before the local sections of the Institution. The subject is 
well worthy of this widespread attention, and the author’s 
treatment of the same leaves nothing to be desired. Of 
course, his figures and conclusions will be widely criticised, 
and in some details may be found to be incorrect. This 
cannot be said of his opening statement, which everyone 
having the ultimate interests of the industry at heart must 
endorse. Thus the object of Mr. Snell’s paper is “ to compare 
the costs of supply from town installations and power com- 
panies, and their relation to the cost of production from plant 
of various kinds installed in factories. For instance, if a 
manufacturer can install plant wherewith he can obtain 
power at а cheaper rate than he can be supplied from an 
outside source, surely it is in the ultimate real interest of 
our industry to say so. Or again, if any town can obtain 
a supply from a power company more cheaply than it can 
hope to produce from its local station, then, again, it is in 
the interest of that town that the supply should be taken 
from without. Or if a number of suppliers can benefit 
their collective consumers by combination, then the Legis- 
lature should remove the present obstacles to such 
co-operation in the manner contemplated by the Electricity 
Supply Bill, recently promoted by the Board of Trade, 
which has, unfortunately, not yet passed into law.” 
Working on these broad lines, the author gives in 
Tables I. and II. what he terms the ascertained cost 
of power per unit generated from independent plants 
of various sizes and with different prime movers. These 
figures for annual load factors from 10 per cent. up to 
80 per cent. seem to us to be low. It is stated 
that there is no proportionate charge in them for super- 
vision, general establishment charges, or for rating. We 
should also doubt if, in certain cases with low load factore, 
a twenty-four hours’ supply could be given for the average 
cost per unit in the tables. The examples from recent 
practice quoted later on in the paper show that the actual 
costs are frequently higher than those given in the tables. 
Still, taking Mr. Snell’s figures of cost per unit generated 
from the private plants as being attainable with careful 
selection of plant and supervision, it is interesting to 
compare them with the other figures he gives of the 
real costs of the Newcastle-on-Tyne Supply Company. 
It will be found that when the capital charges for 
machinery and mains required by the power company are 
considered, that the average cost of production for 1907 
was practically the same as that for independent installa- 
tions of under one hundred horse-power. It is only the 
diversity factor which enables the power company to 
give a supply profitably, and this is clearly shown in 
Table XII. In other words, what the large station gains 
by using large units of plant it loses in the cost of feeders, 
so that the capital expenditure per effective kilowatt of 
plant is of the same order both for the large power 
company and the independent plant. It would seem, 
therefore, that when a large corporation area contains 
industrial undertakings giving a large diversity factor 
and also a reasonably large load, there can be no chance 
of an outeide power company supplying the corporation at a 
profit. Thus the diversity factor is of supreme importance, 
and a large power scheme depends for its success on the 
linking up of consumers with widely different variations 
of load. Mr. Snell rightly emphasises the importance ofi 
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low capital expenditure, and we would add to this that 
cheap capital is of equal importance. For this reason any 
new power company in this country is now practically 
doomed from its inception, as the cost of raising capital 
after the past experience in South Wales and elsewhere 
must be prohibitive. For the supply in London of power 
in bulk at cheap rates we must look either to the London 
County Council after the next elections or to a combina- 
tion of existing undertakers. 


————— 


SCHOOLROOM LIGHTING. 


Such а matter as the illumination of classrooms may 
seem, at first glance, to call for but a small proportion of 
the attention of those who have to do with tbe administra- 
tion of the Education Acts. But it is just in the apparent 
insignificance of the matter that danger lurks, since, on 
that account, it is apt to escape an adequate amount of 
attention, and its importance is apt to be completely 
eclipsed by the broader and more general questions relating 
to education. Even the most casual reader of the reports 
of the various education committees must have noticed 
how certain minor questions habitually escape discussion at 
committee meetings. In some respects this may not bea 
disadvantage, for it does not follow that the activities of 
officious committeemen, who are in no way especially 
qualified for dealing with matters entrusted to them, are 
to be preferred to the work carried out on the initiative of 
capable and qualified officials, who, in many instances, have 
done more to promote efficiency than when hampered by 
their committees. Ав, however, the conditions under which 
instruction is given in the schools forms a question of great 
national importance, it is but right that public attention 
should be directed thereto by various independent organisa- 
tions. Those who have given any attention to the 
question of the lighting of school buildings have 
invariably indicated the necessity for improvements in 
this direction. Dr. James Kerr, medical officer to the 
education department of the London County: Council, 
in his report for the year ended March 51, 1907, 
comments upon the importance of adequate lighting 
arrangements in school buildings, and draws attention to 
the fact that inefficient lighting of schoolrooms is in no 
small measure а cause of various physical defects that 
develop in children who have to sit in ill-lighted rooms. 
The artificial lighting of schoolrooms is dealt with in a 
special section of the report which contains the results of 
Mr. Bishop Harman's investigation into the matter of 
positions of the sources of light, and the distribution 
of light in such places. In our last issue we gave a 
summarised account of Mr. Harman's comment on electric 
lighting, from which it will be seen that he describes electric 
lighting as the most perfect means now available for school 
use. He has made a close comparison of the various 
illuminants that are now available, especially of electricity 
and gas, and his observations are of particular importance. 
He offers some useful suggestions as to the arrange- 
ment of lights, which apply equally to gas and elec- 
tricity, and which are calculated to secure a satisfactory 
and uniformly good illumination over schoolroom desks, and 
at the same time to enable the teachers’ portion of the 
schoolroom to be illuminated in a reasonable degree of 
efficiency. Mr. Harman points out that with gas, the 
fewest possible number of burners is desirable, for the more 
burners the worse the atmosphere, but with electricity the 
points may, with advantage, be generously disposed. He 
then goes on to describe his experiments with an incan- 
descent lamp under different shades, and gives the resulte 
obtained. He does not consider indirect illumination by 


THE ELECTRICAL ENGINEER, JANUARY 17, 1908. 


reflection (a favourite method in the newer German 
schools) good where continuous and detailed work at a 
desk is required. The one drawback to the use of the 
electric incandescent lamp mentioned by Mr. Harman is its 
greater cost, which worked oat in 1905 at about 1:7 times 
that of gas. That difference in cost, however, is con- 
siderably reduced when, in place of the old incandescent 
lamp in use in 1905, the high-efficiency metallic lamps are 
taken into aecount. Moreover, whatever slight difference 
there may be in cost between electric lighting by means 
of the new type of lamps, and gas, this should not be 
permitted to stand in the way of the wider adoption of 
electric lighting, which, as has been admitted, is best 
adapted to giving satisfactory and uniformly good illumina- 
tion and is free from consumption of air and production of 
fumes. The results of recent eyesight tests among school 
children and the prevalence of spinal curvature among 
them, which may be due to defective eyesight and school- 
room lighting, plead eloquently for greater attention to 
the question of improved lighting in schoolrooms. 


THE INSTITUTION'S NEW PRESIDENT. 


It was announced at a meeting of the Institution of 
Electrical Engineers on the 9th inst, that the Council had 
unanimously elected Colonel R. E. Crompton (one of their 
past presidents) president for the remainder of the session. 
Colonel Crompton, on taking the chair, thanked the 
Council for the honour they had shown him in calling upon 
him to succeed the greatest man in the electrical world. 
They had in Lord Kelvin, he said, a central figure in 
electrical science, and they did not fully understand what 
was due to him from the electrical community. Indeed, 
they only commenced to realise their loss at the impressive 
ceremony in Westminster Abbey in the closing days of 
the year, when they felt a great change come over their 
world. Colonel Crompton said that he had known Lord 
Kelvin since he began electrical work, and had been 
associated with him in the corps of Electrical Engineers 
and in international work, consequently he personally felt 
the loss very much. Lord Kelvin had given England a 
great lead in the world of electrical science, which was 
universally acknowledged by the presidency of the inter- 
national movement being given to him. He was afraid 
that we could not maintain that lead for the reason that 
we had no one to replace Kelvin. 


INEFFICIENCY. 


The engineer, and especially the electrical engineer, is so 
keen on having a high efficiency from every item of plant 
under his charge that a suggestion that he may be wrong 
is heresy. Still, Mr. C. Turnbull, of Tynemouth, did suggest 
at one of the meetings of the Municipal Electrical Associa- 
tion that the efficiency of the plant required to provide the 
peak load on lighting stations might be sacrificed if the 
capital cost of the same could be considerably reduced. 
An interesting case in point was described by Mr. W. S. 
Finlay at a recent meeting of the American Institute of 
Electrical Engineers. A brief résumé of this paper will be 
found elsewhere in this issue. His proposal is to largely 
increase the grate area under water-tube boilers, so 
as to increase the evaporative capacity of the same. 
Naturally this reduces the efficiency of the boiler, but it 
largely increases the output of steam obtained for a given 
capital outlay on the boiler-house. In a station of the 
Interborough Rapid Transit Company of New York the 
boilers are provided with a second grate as suggested, and 
the results should be carefully studied by those engineers 
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who have to provide heavy peak loads for a few hours 
during the winter. We think it will be found that in 
many cases 16 would pay to work the boilers economically 
during medium loads and to reduce the economy by means 
of а second fire when the short-hour peaks in the load have 
to be met. The small amount of coal so wasted will cost 
less than the capital charges on the additional boilers 
otherwise needed. 


COST OF ELECTRICAL POWER FOR INDUSTRIAL 
PURPOSES.* 
BY JOHN F. C. SNELL, MEMBER. 
(Concluded from page 47.) 


It is very unwise of central-station engineers and 
managers to hoodwink themselves by thinking they are 
going to supply a small section of power users at a nominal 
cost, and they forget that the Nemesis must come if those 
power consumers extend so as to become an important and 
dominating proportion of the total In the case of many 
London boroughs and London companies, it is really quite 
an impossibility for them to supply power at anything like 
the cheap rates which will, on the one hand, induce power 
users to purchase electricity from them, and, on the other, 
leave their supply undertakings on a sound commercial 
basis. That there is only one way in which to deal with 
the London problem must be obvious to all engineers— 
that is, through some means a large power station must be 
erected at à minimum cost, which, without prejudicing the 
present capital involved in the existing undertakings, will 
enable electricity to be supplied for all purposes at con- 
siderably less rates than now obtain. The capital sunk in 
existing undertakings cannot, of course, be ignored. 16 
constitutes a deadweight upon electrical supply in London, 
which will remain until this original capital shall have 
been redeemed. That cannot be for several years yet, and, 
therefore, the only compromise is to provide this supple- 
mentary low-cost station to co-operate with and assist those 
already in operation. 

The effect is apparent even now, for the more successful 
companies, whose able administration cannot be questioned, 
find that since they have had to reduce their scales of 
charges they are not able to declare the same dividends as 
they were able to do a few years back; and this effect 
is likely to get worse rather than better. Or take the 
ease of some London municipalities who have so very 
foolishly contented themselves by merely putting aside a 
sinking fund on a 42 years’ basis, well knowing that their 
plant could not possibly exist for so long a time. Those 
municipalities who have wisely added a depreciation fund 
to this long-period sinking fund are, of course, in a better 
position, but they are, unfortunately, the exceptions. It 
will certainly be admitted that 25 years is the maximum 
period which engineers would be wise to allow as the 
equated life of their plant. Such municipalities who 
have allowed depreciation merely at the rate of a 
42 years life have, therefore, а good deal to make up for 
past years, and they simply cannot put themselves in а 
uad financial position and at the same time offer 
power users such a low scale of charges as will promote 
a large revenue from the sale of electricity for power. 
They, again, can only carry out the duties imposed upon 
them by their orders by a wise co-operation with some 
central scheme. 

Turn to the provinces. Table VIII. shows the true cost of 
production insome of the larger provincial municipal stations. 
These figures are based upon the official published results 
for 1906 or 1907. In every case the capital charges have 
been taken as requiring interest at an average rate of 
34 per cent, and depreciation at 23 per cent. In other 
words, a modest 6} per cent. has been taken upon the 
total capital expenditure. The author thinks that no one 
will quarrel with him as to this figure, whicb, if anything, 
is on the low side. 

Table IX. shows the scale of charges which could be 
adopted for power after allowing the diversity factor. There 


* Paper read before the Institution of Electrical Engineers. 


it will be found that the average rate for, say, a 20 per cent. 
load factor consumer is 1'16d., whereas a power ош, 
ought to be able to supply such a consumer successful 11 705 
not more than 0°8d., or a reduction of 30 per cent. is 


TABLE VIII. 
True Cost of Production in Larger Municipal Stations for the Year 1907 


d 


5 5:24 
10 282 
15 2'02 
20 1°62 
25 137 
30 1˙21 
35 110 
40 101 
50 o 89 
60 o's! 
70 075 
8o 0'70 
No. of units sold 11,308,956 
.w. | 10,440 k. w. 
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| TABLE IX. 


Truc Charges for Power Supply, based on Cost of Production and 
1°66 Diversity Factor. 


iin Manchester. Leeds Glasgow. Mean 
Рег cent. d. d. d. d. d. 

3°19 3°16 3°32 302 317 

10 179 1°83 1°86 175 181 
15 1'32 1°39 1°38 1°33 1735 
29 109 17 год Vil 1°16 
25. 0'95 104 O'99 0'99 0'99 
30 o 0'95 o'B9 о о'90 
35 07g 0˙89 o˙82 о'84 0°83 
40 074 0°85 077 o'8o 0'79 
2 967 | ойт | оўо | 093, o73 
0:62 073 0°65 0°69 o'67 

95 0˙59 0'70 062 о:66 064 
0°56 0°68 0°59 0°64 0:62 
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TaBLE XI. 


Truc Charges for Power Supply based on Cost of Production and 


гоб Diversity Factor. 
d 


387 
2°22 


145 
131 
120 
112 
гоб 
O 058 
92 
о 55 
0 35 


is the result of the larger stations. And if one turns to 
the smaller provincial stations, which are given in Tables X. 
and XI., the results are very much the same. It must not 
be overlooked, however, that the larger districts will almost 
certainly have a higher diversity factor, and thus the author 
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is quite probably wrong to assume the same coefficient in 
both tables. Those figures, of course, will improve as 
years go on—or at least it is hoped so—because with 
extensions of the stations, as has been said before, the 
capital cost per kilowatt should be reduced. This will 
apply with more force to the larger systems. But a warning 
should be noted by station engineers that the future will 
bring in all probability a very large proportionate increase 
of low-price power units, and with improvements in lamps 
and their reduced energy consumption the proportionate 
lighting units may even fall below their present figure. 
This all means that the average revenue per unit will be 
considerably lessened. The only possible way, therefore, 
to meet this is to watch every penny of capital spent, and 
not to waste money on ornate buildings and expen- 
sive land, or to install too much spare plant. It is 
only by these means that electrical supply will be able to 
hold its own. The author may be criticised for taking 
only 6} per cent. in the case of the large under- 
takings, while he has taken 10 per cent. in Tables I. 
and Il. for the smaller local works plant; but he is per- 
fectly justified in so doing, and for this reason. In the 
supply stations the plant has been built to careful specifica- 
tions, is under expert supervision, and there is a reasonable 
proportion of stand-by plant with consequent relief in the 
running hours per unit of plant. Whereas in the case of 
a local factory plant, not only is there considerably less 
supervision, but the installation includes no stand-by plant. 
Therefore a depreciation of 5 per cent is taken instead of 
23 per cent., and interest is allowed at 5 per cent., this 
being the figure which manufacturers generally require as 
against the 34 per cent., the average value of municipal 
stocks. Take the case of the Newcastle Power Company — 
which at present is the only one operating over a large 
area—and on the scale on which it is expected power 
companies will work. Table XII. gives the real cost of 
production based on the 1907 figures. Side by side is the 
power scale of éharges based on 1°66 diversity factor. 


TABLE XII. 


Newcastle Power Company. 


Averape Cost of 
Production, 1907. 


Load Factor. 


Real Cost for Power 
Supply, 100 D.F. 


Per cent. 
10 


I 107 
5 o'80 
2 074 
30 { 0'05 
35 : 0'60 
40 0°55 
50 : 0'49 
60 : 0'44 
70 Б 042 
80 0˙50 0°39 


This company has an expenditure of £59°6 per kilowatt 
installed, of which the cost of the stations has been about 
255 per kilowatt; mains and sub-stations, etc., £26. It is 
intoresting to note that the plant installed in sub-stations 
amounts to about 35,000 kw. supplied by generating plant 
installed at the station with a total capacity of 20,000 kw. 
Now it cannot be said that even this company, having so 
large a capital expenditure involved, and operating on such 
a big scale, is entirely satisfactory in its finances with a 
depreciation and reserve account amounting to only 1:07 
per cent. for the year. The question arises on such an 
undertaking whether undue expenditure has not been 
made upon the transmission system. 

The author read a paper in 1904 which dealt with the 
question of transmission distances in this country, and then 
showed that at a pressure of 10,000 volts the economical 
distance for transmitting a load of 1,500 kw. was only 
11 miles, where the displaced local station cost £20 per 
kilowatt. A new diagram (Fig. 1) is now given which 
shows the effective radii of distribution for different loads, 
and different costs per kilowatt. An explanation is neces- 
sary to make this curve perfectly clear. It has been 
assumed that every 100 kw. installed at the power station 
wil supply 166 kw. outside; and the cost of the power 
station is taken at £12 per kilowatt, or £7°2 per effective 


kilowatt supplied. Each curve represents a consumer, or 
group of consumers situated at the respective distances 
and supplied through high-tension cables laid in duplicate 
and static transformer sub-stations. The horizontal lines 
show the costs of alternative local stations per kilowatt. 
The point at which the two curves cross is that at which 
both systems are equal in cost. It shows, therefore, that 
so far as capital is concerned the effective radii of trans- 
mission in miles are as follows, shown in Table XIII. 
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These distances, of course, only refer to а comparison 
between a supply from a central source and local plants 
installed within factories which usually cost from £20 to 
£25 per kilowatt. Transmission by overhead lines would 
still further increase these radii, of course, but there 
is still much difficulty and great expense in obtaining 
the necessary easements for high-tension lines in this 
country. 


TaBLE XIII. 


Local Station Costing per Kilowatt. 


Kilowatt Voltage 


6.600 


[1,000 


11,000 


15,000 


20,000 


Table XIV. sets out the estimated charges of various 
power companies. In the first column are given the 
estimated average charges which were proposed in the 
London County Council (1907) Bill, column I.a being for 
extra high-tension uutransformed energy at the con- 
sumer's terminals, column I.b for transformed alternating 
current at any pressure, and column І.с for transformed 
and converted direct current at any pressure. Їп the next 
column are set forth the maximum prices under this Bill ; 
in column III. the maximum price proposed by the 
Administrative Company of 1906; and in column IV. the 
real tariff which could be charged by the Newcastle Power 
Company, based on their 1907 results and with an esti- 
mated diversity factor of 1:66, is set out again for con- 
venience. 
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SUMMARY. 

The costs of various prime movers installed in factories 
of various kinds have been given, and examples from 
different works. The present inability of most under- 
takings to meet a large demand for power at such rates as 
to hold their own with local plants has been discussed. 
What, then, is the remedy to remove this somewhat pre- 
carious state of things? It must be admitted that the 
indictment is true, generally speaking. If Table XIV. is 


TABLE XIV. 
Estimated Charges from Bulk Supply Undertakings. 


I. 
Lindon County Council, 1907. 
Annual | Estimated Average Charges 
Load 
Factor 
(5) 


H. 
London County 1 
Council, 1907. III. : 
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25 | 0508 | 0:583 | 713 | o'875 | ro69 0'94 0'74 
30 | 0454 | 0519 | 0°631 | 0779 | 0°946 — 0°65 
35 |0414 | 0474 | 0572] o710 | o'858 o'i 0°60 
40 | 0385 | 0°439 | 0:528 | обсо | o792 | 0°75 0°55 
50 |9344 | 0391 | 0466 | 0587 | o699 |: 072 0°49 
бо | 0°317 | 0339 | 0'425 | 0'539 | 0:638 = 0:44 
e 0297 | 0°337 | 0°396 | 0'5065 | 0:504 | — (1042 
0°282 | 0°319 | 0374 | 0479 | o'561 0°64 0°39 


compared with Tables I. and IL, it will be scen that a 
power company can compete successfully with any of these 
other prime movers if the power company supply trans- 
formed alternating current, but if the power company is 
constrained to supply direct current then it is only with 
smaller plante—i.ec., 100 h.p. or less—with which it can 
hold its own. It is not suggested that the figures in this 
table are the ultimate minimum charges for power which 
power companies can afford to make, but they cannot be 
reduced materially. The influence of additional capital 
cost per kilowatt is shown in Fig. 2, in which successive 


Effect of Capital upon 1 
Total Costs of Production. 
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curves are shown adding to each the capital charges due 
to the increased expenditure. It will be seen that the 
difference in cost of production, at 20 and 25 per cent. 
load factors, between a system costing £25 per kilowatt 
and one costing £50 per kilowatt is 32 per cent.—and at 
30 per cent. load factor, 29 per cent. This demonstrates 
very clearly how important it is to minimise the capital 
involved. | 
The author believes he has made out a case for showin 

that in all the larger power stations where the capita 
expenditure is reduced to a minimum and the supply is 


produced on a sufficiently large scale but within a reason- 


able distributing radius, a sound scale of charges for power 


ean be made which (apart from all the incidental advan- 
tages resulting from a supply from an outeide source 
available at any hour of the day or night) сап hold ite 
own with any independent local power plant, whether 
supplied from steam, oil, or gas. But, as has been known 
for à long time now, the capital expenditure must be 
minimised and distribution must not be attempted over too 
great а radius. It has been shown that the London com- 
panies and municipalities, having been the pioneers of 
supply, are unfortunately crippled by a large expenditure, 
and cannot conceivably—except in a few isolated cases— 
so reduce their cost per kilowatt nor increase their produc- 
tion as to economically meet this demand for low-priced 
power. This problem in London can only be dealt with by . 
centralisation, and all further expenditure on existing 
individual systems is prolonging an evil which must 
ultimately be reflected upon the undertakers, and is, in 
fact, already so doing. 

In the provinces a different problem is presented. Many 
of the smaller boroughs cannot hope to attain such dimen- 
sions, and many of them are already saddled with a high 
capital expenditure per kilowatt, such as to prevent them 
from offering the low scale needed. This remark does not 
apply to the smaller boroughs, where power supply cannot 
become a dominating part of the output, for in such cases 
among smaller users a larger diversity factor exists, and it 
may be expedient to sacrifice the principle of a uniform 
tariff to all classes by offering a special rate to such sparse 
power consumers. But if this principle—or rather want of 
principle—be applied in a small industrial town where the 
power supply may become quite the dominatin pei tn 
then such a policy can only produce disaster. In such a 
case there appears to the author to be only one alternative— 
viz., that all extensions of the local generating plant should 
be stopped, and that supply should be taken from a power 
company, if there be one reliably constituted in the neigh- 
bourhood, as has been arranged by the Middlesbrough and 
Tynemouth municipalities, for instance ; or a joint Board 
of local towns could co-operate at a very considerable saving 
to the respective partners if sufficiently proximate to one 
another. If this be too Utopian, then possibly the county 
council of the district could take the matter up, or by the 
aid of legislation the principal borough of the group could 
undertake this responsibility. 

It will be found economically more sound to concentrate 
plant in the larger town and transmit to sub-stations in the 
surrounding towns than to go on increasing each statior. 
That station offering the better facilities for circulatiny 
water, coaling, and cheap land and assessment woul:| 
naturally be selected. Electricity supply differs materially 
from gas supply in the want of economical accumulation, 
and to attempt to store electrical energy at the present 
time on too large a scale would necessitate too great a 
capital cost. Where separate gas undertakings in small 
boroughs—having operated for so many years without 
opposition, and having either paid off their debt or saved 
a very large reserve fund—are able to score is in this 
storage and consequent higher works load factor, repre- 
senting, of course, a minimum cost of producing plant. 
By the multiplication, however, of small electricity stations, 
the initial charges of starting the undertakings, tbe 
smaller units of plant, the unnecessary amount of stand-by, 
neither of which would be so accentuated in one common 
station, all tell against the successful competition of tho 
electricity undertaking, opposed, as it probably is, by the 
already established gasworks. For small local boroughs, 
therefore, to go on adding to this cost, and therefore 
increasing their difficulties, is to the author's mind a grave 
mistake. It is of no use arguing that the small gas under- 
takings paid their way and have now become successful 
even on the small scale referred to. The conditions are so 
utterly different, for the gasworks had an open field. 

Looking back, it would have been much wiser if the 
controlling authorities viz, the Local Government Board 
and the Board of Trade — had prevented some of the smaller 
local boroughs from adopting their separate electricity 
stations. The only remedy the author can suggest, after 
an extensive study of this problem, is the co-operation of 
neighbouring boroughs who already have plant; the 
supply of neighbouring townships from a central borough, 
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which must be effected despite municipal jealousy ; 
and, in the case of new boroughs requiring—as they will 
require — an electrical supply, an arrangement with a 
neighbouring borough or with а power company for this 
supply. This does not apply to municipal boroughs 
only, but to companies as well. The author hopes that 
the results of discussing this paper will not only establish 
in the minds of factory owners that electricity supply from 
outeide with all its advantages can be made successfully 
and in competition with local power installations of any 
kind in the majority of cases, but also awaken engineers 
responsible for town installations to the advisability of 
co-operationratherthan extending small stations individually 
at greater cost. 


Discussion aT Lonpon, Jaw. 9. 


Mr. J. H. Riper (London County Council) was called upon 
to open the discussion, and, in doing so, stated that he was 
about to support Mr. Snell. It was impossible to discuss the 
paper in its entirety within the few minutes available for the 
purpose, therefore he proposed to confine himself to a few 
points only. Mr. Snell, he said, opened out into the old 
discussion as to whether or no а supply of power should be 
taken on by a station originally equipped for lighting. It was 
а common habit with those who ad a lighting station with a 
poor load factor to offer a power supply at a cheap price, and 
to make up by charging a high price for street and private light- 
ing, especially when the undertaking was owned by a munici- 
pality. If the demand for power were to become preponderatingly 
great at such stations i6 would result in losses, and he believed 
that in many instances the losses resulting from 4 supply of 
power charged at a too low rate were made up by higher charges 
to lighting consumers. The only true basis on which to charge 
was the load factor basis tempered by the diversity factor. He 
thought the difticulty could be got over by treating consumers 
as a class, and applying the maximum demand principle in the 
fixing of a price. In this way any increase or decrease in either 
class of consumer would make no difference to the stability of the 
undertaking. The author gave statistics concerning the diversity 
factor in various works, and mentioned a diversity factor of 
1:25 for Sunderland. The speaker had found a diversity 
factor of 1:25 among the various London County Council tram- 
way sub-stations. If it were possible to get a street-lighting 
as well as a power load, as he supposed they had at Sunderland, 
the diversity factor should be much better than 1:25. With 
regard to static transformers, he had checked Mr. Snell's figures 
showing relative cost of static transformer sub-stations and rotary 
sub-stations, and he was able to corroborate the prices given by 
Mr. Snell. He advised all those who wanted to supply power 
cheaply to go in for alternating-current motors. ith regard 
to the London power question, Mr. Snell's figures showed that 
the basis of the curve adopted by the London County Council 
for their Power Bills was a true one, and he agreed that the only 
way to get at а scale of charges was to fix maximum prices on а 
uniform diversity factor. It was his honest conviction that it 
would be fatal to the interests of electrical supply to perpetuate 
гш systems in London, as such individual stations could 
not ibly give a cheap power supply. 

Mr. A. Н. SEABROOK (West Аш said: I appreciate the 
enormous amount of time which Mr. Snell must have given to 
the preparation of this paper, but there are one or two state- 
ments in it which I cannot reconcile, but which I have no doubt 
the author will be able to reply to at the close of the discus- 
sion. Turning first of all to the tables in Section 1 of the 
Paper which give the ascertained cost of power per unit gene- 
rated for independent plants of small and large size, it appears 
to me that the last column, the average costs, are too low. Even 
allowing for the difference in the cost of coal between the 
North and South of England, it is contrary to the experience 
we have been obtaining recently ; but supposing they are 
correct, I do not quite see how any power company will under- 
take to do much in the way of taking them over, because there 
is not much margin between the average cost of 696 with a 
load factor of 20 per cent. given in that table and the figures 
given in Table XIV., sub-table (b), of 679. It seems to me 
there is something wrong there. If a big power station of 
12,000 kw. or 15,000 kw. cannot get a bigger margin or 
difference than 02, there must surely be some explanation for 
it. I have no doubt it is а matter that can be easily explained. 
With regard to the details of the individual tests, they 
also do not support the figures in Tables I. and II., but 
they are nearer to the experience that we have had, correct- 
ing, of course, the cost of the fuel as between North 
and South. In Section III. we have our old friend—I am 
afraid he is rather an elusive friend—the £12 per kilowatt 
station. A good many of us have heard a good deal about him 
in а room not very far from this. I would like to know whether 
it is possible to build a station at that figure, or even double the 
figure. The Newcastle Power Company have been credited 
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with cutting these things about as finely as possible, but, as the 
author admits himself, the cost of their station is £35 per kilo- 
watt, and as they do not appear to be extending their main 
power station, but extending it on another site on the Tyne, 
one would assume that they have found the limit of economical 
power stations. We have had no explanation of that. Of 
course, that is an assumption. Then the figures for the cost of 
sub-stations appear to me to be high. Comparing a great many 
that we have constructed recently, the cost given of a static 
sub-station is quite double the cost of those as it actually came 
out, and the same thing applies to the cost of rotary sub- 
stations. With regard to the rotary sub-stations, you will 
notice that the cost per kilowatt is a very big percentage of the 
cost per kilowatt for the main power station, which seems 
excessive. With regard to the space taken up by the static 
chambers, which is given as ‘8ft. per kilowatt, that seems very 
high indeed, hecause the best place for the static transformers 
is out of doors, where they can get plenty of ventilation, or in 
the roof of some building out of the way entirely. 

The PRESIDEN T: May I say on behalf of the author that you 
have not made it quite clear whether your prices for static 
transformers and rotary transformer stations were half or twice 
the author's cost. 

Mr. SxakROOK: Half the cost per kilowatt. With regard to 
Section IV. of the paper, which contains some criticism of the 
present London suppliers, I have no doubt, with regard to the 
author's opinion as to what is to be done for London, that later 
on some engineers will join in the discussion who have had a 
great deal of experience in this matter, who will put their views 
clearly before the meeting. Personally I do not believe that a 
large power station will solve the difficulty. The problem is 
quite a different one from that in the provinces, where you are 
taking over power stations supplying half a million to a million 
units per annum. But here we are dealing with power stations 
selling from 12 million to 20 million units per annum, and 
operating over small compact areas. For instance, the City 
Company has an area of one square mile. With regard to these 
tables giving the true cost of production for the various power 
stations in London and the provinces, one table is rather 
striking to me—Table VIII.— which, in its last column, gives 
the average costs of some of the largest power stations in the 
country at various load factors. I have been very interested 
in comparing the figures in that table with the figures in 
Table II., which gives the average cost per unit for 

rivate installations. Apparently Manchester, Nottingham, 
eeds, and Glasgow have a cost of production double that 
of a private installation of from 100 kw. to 500 kw. 
Newcastle also in Table XII. shows a considerably higher cost 
per unit than the small manufacturer's private installations. 
On p. 26 the author gives a warning to station engineers, 
„ That the future will bring, in all probability, a very large 
proportionate increase of low-price power units, and with 
nnprovements in lamps and their reduced energy consumption 
the proportionate lighting units may even fall below their 
present figure. "This all means that the average revenue per 
unit will be considerably lessened." I should like to ask, 
What does it matter if it is? If I sell a million units for 
lighting at 3d., and the next year I sell an additional million 
units for power on an improved load factor for 1d., my average 
revenue is brought down from 3d. to 2d. If I have calculated 
my charge for power correctly, there is no earthly reason why 
because I have a lower average receipt per unit I should have а 
lower net profit. Of course, it is quite obvious that if the 
power units are incorrectly calculated it is disastrous. It would 
be disastrous in the station for which I am responsible, as I 
suppose for this year four-fifths or five-sixths of our output will 
consist of low-priced units. But I do not anticipate anything 
like the result the author warns us against, because I am con 
vinced that the cost at which we have put the production of these 
low-price power units is correct. Anyway, time willtell. It may 
be said that our present balance-sheet is not a very brilliant 
affair, but that was due to other causes, not to reductions to 
wer consumers, but mainly in reductions to lighting consumers, 
ed on an estimated increase of consumption which was not 
obtained in the year during which reductions were given, but 
it is being obtained during the current year. Then there 
appears to me to be a bigger difference between the three 
sub-columns of the first main column in Table XIV. than there 
should be. I cannot quite reconcile, for instance, on the 
25 per cent. load factor why an extra high-tension price of 
508 rises to 585 with transformers. The very high efficiency 
of the modern transformers, and the small cost at which they 
are obtainable, surely cannot cause such a difference as that. 
The author says on p. 50, If Table XIV. is compared with 
Tables I. and IL, it will be seen that a power company can 
compete successfully with any of these other prime movers i 
the power company supply transformed alternating current, but 
if the power company is constrained to supply direct current, 
then it is only with smaller plants—/.e., 100 h.p. or less— with 
which it can hold its own. Considering that the bulk of the 
small boroughs and the small installations consist of direc 
current, 16 does not seem to me that if the power companie 
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can only take 100 h.p. and under that the small boroughs with 
their direct-current power stations are going to receive much 
benefit. Iam quite certain that Mr. Snell can explain all these 
points, but I think it is right to mention the difficulties one had 
come across in reading the paper. 

Mr. J. A. JecKELL (Coventry) thought that Mr. Snell's 
curves offered very little opportunity for station engineers to 
induce consumers to take a supply from them. The author 
` gave the charges that were made to power consumers in 
several large towns taking a load factor of 25 per cent., 
which showed a mean charge of 99d. That might be all 
right in the case of a consumer who took only about 
100 h.p., but the consumer who required from 500 h.p. to 
5,000 h.p. would not pay that price, because he could manu- 
facture for himself just as cheaply. They at Coventry six 


years ago were producing current for lighting at over 6d. 
If that was so, there was very little chance of them 


per unit. 


Mr. W. Н. ParcHELL agreed with the author as to the 
necessity of awakening engineers to the importance of 
centralisation. In 1905 Mr. Fladgate, the chairman of the 


supply company with which the speaker was then connected, 
endeavoured to bring this about among the London power 
companies, and if the latter had supported him loyally the 
question would have been settled long ago. The speaker 
criticised some of the figures given in the paper, and mentioned 
that the small amount of energy taken to run some works was & 
disappointment to the power companies. In а wagon shop 
where there were seven motors totalling 150 h.p. the consump- 
tion amouuted to 17 units per horse-power month, in a brewery 
28 units per horse-power per month, and in а соШегу 56 units 
per horse-power month were used. In all cases the small 
amount of energy used in proportion to horse-power was 
noticeable. Incidentally the speaker said that some of the 
mains which now gave a poor supply where carbon-filament 


getting any steam or gas user to turn out his plant and go in 
for electrical plant. At Coventry they had a lighting station, 
and had put down next to it a power station, but they did not 
propose to charge the power consumer for the capital expenses, 
etc., on the lighting plant, as was done by many stations 
originally laid out for lighting but where improvements had 
been made in order that a supply of current for power could be 
given. Their lighting station cost them £75,000, and the cost 
of providing current was 6d. per unit. Another £19,000 was 
spent on the power station, where the current generated cost 
"39d. per unit, and was sold at 144. The result was a 
balance-sheet which showed a true cost of production of 
163d. With regard to capital charges, however desirable, 
he said, it was to reduce capital charges on а station, it 
was equally necessary to reduce manufacturing or station 
costs, which they could do without a single penny of expen- 
diture. Ав regard static sub-stations, Mr. Snell showed 
that a station of 100 kw. to 250 kw. capacity worked out ata 
cost of £3°33 per kilowatt. At Coventry they proposed to give 
a supply to the outside area through kiosks fitted with two 
transfurmers at a cost of £2 per kilowatt. 


| lamps were used would give improved results with metal- 


filament lamps. | | 

The СЄнмїкмАХ (Colonel Crompton) here announced that as 
there was а long list of speakers yet, the meeting would stand 
adjourned until the 16th inst. (last night). 


2,700-KW. DIRECT-CURRENT DYNAMOS AT THE 
LINCOLN WHARF STATION OF THE BOSTON 
ELEVATED RAILWAY. 


Ia the electric railway field one of the most interesting 
of recert installations is that made by the Boston Elevated 
Railway at its Lincoln Wharf station, where two Allis- 
Chalmers direct current generators of 5,400 kw. combined 
capacity at normal load are now in operation, after one of 
the quickest deliveries on record for machines of this size, 
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We are indebted to the Electrical Review of New York for | to be taken into account for the obtaining of efficient 


the following description of these machines : 

The first of the generators, as shown in the accompanying 
illustration, was put in regular service Oct. 23, which was 
eight days in advance of the date specified for delivery, 
notwithstanding the fact that there were unavoidable 
delays, aggregating more than 30 days, during the period 
of erection, as a result of other work in progress at the 
station. The second machine was placed in regular opera- 
tion Nov. 13, 18 days prior to the time specified in the 
contract for the delivery of that unit. 

On the second day following complete erection both 
machines were subjected to exhaustive tests under the 
direction of Messrs. Stone and Webster, consulting 
engineers for the Boston Elevated Railway Company. 
These tests consisted of thorough full-load and overload 
heat runs, as well as commutation tests under which the 
circuit breaker was tripped at 50 per cent. overload. These 
tests proved the machines to be wel] within the temperature 
guarantees, and the commutating conditions were equally 
satisfactory. Each machine is capable of carrying over 
4,000 kw., or, both together, over 8,000 kw., with the same 
setting of brushes as at no load, which is evidence of their 
excellent commutating characteristics. It is aleo worthy 
of mention that the second macbine was operated under a 
50 per cent. overload the second day after it was put into 
service, the first machine having been carrying its required 
load regularly from the time it was first put on the line 
until these tests were made. 

These machines are so built as to satisfactorily meet 
the severe conditions of street railway service, which at 
certain periods of the day. imposes large overloads ; con- 
sequently they have been designed to endure sudden 
fluctuations in load of any degree from zero to the extreme 
limit of capacity, or vice versd, without shifting the brushes. 

These generators, direct-connected to vertical cross- 
compound engines, are of the multiple compound-wound 
type, designed for 575 volts ata ү of 75 r.p.m. The 
armature core of each is formed of punched steel lamina- 
tions mounted on a cast-iron spider. The rings are 
composed of segments which are built up on the spider in 
such a way as to obtain the greatest possible strength. 
The armature construction is very open, and ample air 
passages are provided throughout the core to insure 
thorough ventilation. The armature coils are made of 
drawn copper strip bent into shape in such a way as to be 
interchangeable on the same armature. The several con. 
ductors that are to go into the same slot, after being 
insulated individually with linen tape, are placed 
together, and the necessary slot insulation is pressed on the 
coils by means of steam-heated presses. 

The armature coils are held on the core by wooden 
wedges and the end connection held down by specially- 
designed clamps, thus avoiding entirely the necessity of 
band wires. А brush oscillating device is provided, by 
means of which the brushes travel back and forth on the 
commutator in a direction parallel with the engine shaft, 
keeping the commutator in perfeet condition and avoiding 
the usual wearing of grooves. 

With additions made at the Lincoln Wharf, Harvard, 
and Charlestown power stations of the Boston Elevated 
Railway, the total normal capacity of the system will reach 
approximately 50,000 kw. with ample provision for over- 
oads. The Lincoln Wharf power station, where the new 
generators are installed, is the largest modern steam plant 
operated by the company, supplying current for surface 
and subway сагв operated in the heart of the Boston 
business district as well as a large proportion of the power 
for the elevated system. As reconstructed, it will 
undoubtedly be one of the best plants of its kind to be 
found in any large city of the country. 


SOME NOTES ON THE ELECTRICAL PURIFICATION 
OF FEED WATER. 
BY A STATION ENGINEER. 


Although the supply of boiler feed water is not frequently 
one of the main problems which the central-station engineer 
has to solve, it still remains a consideration of importance 


results in the production of electrical energy. In this con- 
nection the two principal objects to be attained are a 
sufficient quantity of water at as low a cost as possible, and 
the quality or composition of the same to be suitable for 
use in boilers—i.c., there must be in solution no acid which 
corrodes the boiler plates, and a minimum of the salts of 
lime and magnesia which form scale and reduce the 
efficiency of heat transference to the water. The first 
object is well attained usually by the use of surface-con- 
densing plant in conjunction with the engines, the air-pump 
discharge being collected in the hot-well and returned from 
thence to the boilers, only a small proportion of fresh water 
having to be added to make up for what has been loet by 
leakage, blowing down of boilers, etc. Now, the water 
during its passage through the engines as steam becomes 
intimately mixed with the lubricating oil, forming an 
emulsion, so that it is no longer fit to be pumped into the 
boilers, for a film of oil or grease inside a boiler is equiva- 
lent as a heat insulator to scale about 100 times as thick ; 
therefore, the presence of a comparatively small quantity « f 
oil in the feed water will give rise to serious risk ої. е 
burning of the boiler tubes or plates. It is of the fint 
importance, then, that all trace of oil should be eliminated 
from the water before it enters the boilers, but though 
many methods have been tried to effect the purpoee 
by mechanical ‘means, employing various filtering media— 
such as sawdust, sand, etc., settling tanks, baffle plates, 
etc.—none of these methods have been found satisfactory 
in any but a very limited degree, and it has been found 
necessary to treat the emulsion of oil and water by some 
chemical or electrical process, in order to separate the oily 
particles from the water in such a way that, by passing the 
fluid through an ordinary filter, containing, say, wood, 
wool, or sand, the former will be retained whilst the 
latter passes on in a quite clean state, fit for use. 

These present notes refer to the working of a purifying 
plant on the Davis-Perrett electrical system, capable cf 
dealing with 8,000 gallons of water per hour. The process 
is a simple one, as will be seen by reference to the accome 
panying diagram and description following. The air-pump 
discharge is pumped into the top of the treating tanks, A A, 
made in duplicate for convenience in dealing with the 
quantity of water involved. These tanks are of wood, 
standing on porcelain insulators ; each has a long narrow 
trough, into which the water is delivered, and the remainder 
is divided by wood partitions into six sections. In each 
section are fitted 10 iron plates (27in. by 2lin. by zin) 
placed alternately, touching the bottom, and an inch or 
two clear of it, so that the water flows up one side and 
down the other towards the outlet, consisting of an iron 
standpipe. The plates are coupled together alternately, 
thus forming rows of five each, which are connected in 
parallel with all the other corresponding rows. The two 
groups of plates are then connected to a 500-volt direct- 
current supply through a double-pole change-over switch, by 
means of which thetwo groups are made positiveand negative 
in turn as required. This provision is made in order 10 
equalise the deposit of the iron plates and lengthen ег 
life, for it is evident that if the current were kept flowin 
in one direction day after day the positive electrodes would 
very soon be conspicuous by their absence. On putting 
the 500 volts pressure on to the electrode terminals, the 
current flowing through the water was found to be about 
five amperes, and the current which was required to 
produce the proper effect on some 6,000 gallons per hour 
which was to be treated was 10 amperes, or 0'9 unit per 
1,000 gallons treated. In order to increase the current a 
small proportion of the make-up feed of fresh water is 
added to the air-pump discharge previous to its being 
pumped to the treating tanks, and by adjusting this fresh- 
water addition а very fine regulation of the electric current 
flowing can be obtained, given an easy means of varying 
the current according to the amount of water with which 
th: apparatus is dealing at any time. It may here be men? 
tioned that no alteration of the current is required within 
fairly wide ranges of load, provided that sufficient is kept 
on to deal with the maximum flow of water. Overflowing 
from the treating tanks, in which the oil separates out and 
remains floating on the surface, the water falls into a 
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shallow iron tank, B, which forms & small reservoir from 
which the two filters, C C, are supplied. The filters (of 
the Wilson self-cleansing type) are in duplicate, in order 
that during the five or six minutes which elapse whilst 
one filter 1s undergoing flushing the other filter may be 
dealing with the whole of the water supply ; ordinarily the 
flow of water is divided nearly equally between them. 

It happens, though rarely, that both filters commence 
flushing about the same time; for this reason there isa 
small stand-by reservoir to keep the feed pumps supplied 
for а few minutes. The automatic cleansing of the filters 
is effected by an ingenious system of siphons. Each filter 
bas its own flushing tank, D, just above it. As the quan- 
tity of dirt in the filter increases, the flow of the water 
becomes more and more restricted, resulting in the level 
of the surface of the water rising. At a certain height 
the small siphon, E, is set to is d and the water over- 
flowing through its discharge pipe fills the bucket, F, 
which in turn causes the attached lever to turn about its 
fulcrum, G, and pull down the chain, Н. This closes the 
outlet valve, I, of the filter and the inlet valve, J, simul- 
taneously opening the valve, K, in the auxiliary section of 
the flushing tank. The water in the auxiliary section now 
flows into the flushing tank, standing nearly full, and by 
raising its level brings the siphon, L, into action, and this 


Diagram of Davis-Perrett Feed-Water Purifying Plant. 


suddenly empties the entire contents of the tank, D, into 
the filter from below. First the air in the connecting pipes 
is foreed up through the filtering medium, thoroughly dis- 
integrating and aerating it, rendering the next process 
very thorough ; then the flush of clean water comes, and 
rushing upward carries with it the lighter particles of dirt. 
The filter fills and the water-level rapidly rises above the 
small siphon, E, until it actuates the large siphon, M, which 
then empties the filter into a large drain tank below as 
rapidly as the filling took place. The action of the float, 
N, and the board to which it attached, reaching across the 
whole width of the filter, issuch that all therush of water from 
the filter to its discharge, M, must rise over the top of it, 
so that only the dirt and a comparatively small portion 
of the filtering medium are carried away, and when the 
discharge is completed at the breaking of the siphon action, 
the filter-bed settles down ready for another period of 
work. At this stage the float-board lies in a horizontal 
ition, and by means of a chain holds up the weight, O, 

ing shut the valve, I, allowing it to open gradually, to 
resume supply, as the filter fills, Other actions which 
take place when the discharge is completed are the lifting 
of the bucket, F, when it drains empty by a small aperture 
in the bottom; this releases the valve I, now under the 
control of the float, as mentioned above, and at the same 
time allows the inlet, J, to resume supply to the filter and 
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the valve К to shut. The ball-cock, P, in the auxiliary 
tank opens and fills it, апа continues open until the over- 
flow by the stand-pipe, Q, fills the flushing tank to its 
Standing level, at which height the ball, Б, shuts the ball- 
cock, and the tank is ready for the next flush. In ordinary 
service, at about three-quarters full capacity, the filters 
flush every eight or nine hours, so that the loss of fresh 
water from this cause is quite diminutive compared to the 
total quantity of water dealt with, and is hardly an appre- 
ciable additional cost to that of the ordinary make-up 
supply. The capital cost of the entire installation is little 
more than the water charges for six months in some cases. 
The working costs consist of charge for current at the 
rate of about one unit per 1,000 gallons of water 
treated, and labour in cleaning the oil and scum off tbe 
surface of the treating tanks once а week. Ав this can be 
done by one man in about an hour it is not a heavy item. 
The filtering medium, gravel and sand, will only requie 
changing after long periods of service, not more frequently 
than once a year. The results obtained from the use of 
this method have been quite satisfactory. The loss of 
water temperature in the process is quite small, although 
the apparatus is outside the building and not under cover. 
As the tanks and filters act as reservoirs to a certain 
extent, а fair comparison of inlet and outlet temperatures 
is not obtainable by taking simultaneous readings at these 
places. Sometimes а higher temperature is obtained аб 
the outlet than at the inlet. To get an accurate estimate 
of the temperature difference which obtains on the average, 
a series of readings would require to be taken at frequent 
intervals for an hour or two at outlet and inlet respec- 
tively, and temperature curves plotted. From approximate 
readings the temperature loss appears to be 4 or 5 
degrees F. only. ` 


THE CONDUIT SYSTEM OF ELECTRIC TRAMWAY 
CONSTRUCTION AND RECENT IMPROVEMENTS.* 


BY FITZ ROY ROOSE, A.M.LMECH.E, A.M.LE.E, F.C.8. 
(L.C.C. ENGINEER'S DEPARTMENT). 


Since the paper on the reconstruction of the London 
County Council tramways by Mr. Alexander Millar, 
A.M.I.C.E., was read before the Institution of Civil 
suger in 1904, many new lines have been constructed 
and reconstructions carried out. Improvements and 
modifications have been made which from experience have 
been found possible and advantageous, having regard to 
firmer construction, longer life, and cheaper maintenance. 
It is the author's intention to avoid, as far as possible, 
repetition of the details contained in Mr. Millar's paper, 
and to confine himself to а comparison of the original 
method of construction of the conduit system with that at 
present in vogue. 

In the year 1905 there were in South London 16:4 miles 
(single) of tramways on the conduit system, and since then 
about 88 miles have been constructed and reconstructed, 
making a total of 104 miles (single) to date, while on the 
north side of the Thames about 50 miles have been con- 
structed and reconstructed. The work of reconstruction is 
atill proceeding. The electrified lines have been extended 
over Vauxhall Bridge to Victoria, and over Westminster 
Bridge along the Embankment to Blackfriars, and an 
important subway has been formed between Holborn and 
Aldwych, under Kingsway. An extension to the latter is 
now in progress to connect with the Embankment under 
Waterloo Bridge, ing under the Strand, which, when 
completed, will link the southern and northern systems. 

ORIGINAL METHOD OF CONSTRUCTION. 

The first line constructed from Westminster to Tooting, 
vid Clapham, and opened in 1903, consisted of a concrete 
tube in which were embedded iron yokes, 3ft. 9in. apart, 
supporting two central rails fin. apart, and level with the 
oad; thus forming an opening in the road surface through 
which access to the tube for the electrical connection was 
obtained. These two rails, known as “alot rails,” were 
held in position on the yokes by bolts, and kept to uniform 
gauge by tie-rods, extending between a shoulder on the 


* Paper read before the Junior Institution of Engineers, 
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yoke and the rail itself. The slot rails, yokes, and conduit 
were all combined in one operation. The slot rails and 
ole having been assembled and brought to the required 
ine and level, а centering, formed of laths of wood, and 
shaped to fit the inside contour of the yokes, was inserted 
апа wedged in position. 
were hung from each slot rail at intervals of 15ft., to form 
pockets known as insulator pits. The whole structure was 
then surrounded by a mixture of 5 to 1 concrete. When 
the concrete was thoroughly set the wooden centering and 
box frames were drawn. А concrete conduit was thus 
formed with a pocket on either side every 15ft., surmounted 
by the slot rails. The track rails were then laid to accurate 
gauge, on either side of the conduit, and packed up on Qin. 
of 7 to 1 concrete, tie-rods being inserted between each 
track rail and yoke to maintain the gauge. Under every 
joint between the track rails a soleplate or anchor was 
riveted and embedded in 3 to 1 concrete. (These were not 


Wooden or sheet-iron frames 


This was done to ensure that the plough, after leaving one 
section, should slide between the bars of the next without 
catching. For greater stability, and to withstand the 
shock caused by the plough entering between the flared 
enda, two insulators, contained in a larger pocket, supported 
the flared ends. From each bar on each side of the break 
thus formed, a cable in an earthenware duct was taken to 
a feeder pillar erected on the footpath, and from which 
current was obtained, the feeder pillar being in turn fed 
from a sub-station supplied with power from a generating 
station. Switches were placed in these feeder pillars so 
that current could be cut off the conductor bars when 
necessary. At each of these section insulators, covers, 
known as “plough hatches,” were fixed, which, when 
removed, formed a gap large enough to permit of a plough 
being withdrawn from the conduit. The plough, a collect- 
ing device (connected by cable to the car motors), was 
suspended from each car. It passed through the slot and 


Fig. 1. Sectional Elevation of Conduit. 
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Fig. 2. Sectional Plan of Conduit. 


Fig. 3. Plan. 
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actually used on the Tooting lines, but on the Camberwell 
lines, which were laid about the same time.) Dicker joints 
were adopted on the Tooting lines. Later lines, however, 
had ordinary fishplates and anchors. Cast-iron frames and 
covers were bedded against the slot rails over each pocket 
formed in the conduit. Paving was then laid. The con- 
duetor bars (tee rails) were next put into the conduits 
through a gap a 7ft. 6in. length of slot rail being left out 
temporarily for the purpose. Insulators were bolted to the 
flange of the slot rail in each pocket, and the conductor 
bars were fixed by clips to the insulator, and thus presented 
two rubbing surfaces, which, when brought to gauge, were 
6in. apart. At each joint between the conductor bars two 
copper bonds were riveted, bridging the joints, ensuring a 
continuous conductor (Figs. 3 and 4). 

At intervals of half a mile a gap of 2ft. was left in the 
conductor bars, forming a section insulator, at which point 
current was supplied to the line. The ends of the con- 
ductor bars were flared back 1iin., the distance between 
the extremities of the bars thus being increased to Qin. 


8:0 —. 


JOINTING OF CONDUCTOR BARS. 
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terminated in two rubbing contacts called shoes, which, by 
means of springs, were pressed out against the conductor 
bars, and thus completed the circuit between the conductor 
bars and the motors in the cars. 

At intervals of about 60 yards, the ordinary insulator 
pits in each track were deepened and connected by means 
of a 12in. pipe, with sumps or catchpits, built in the 
margin of the tramway. These sumps formed settling 
chambers for the mud, the water flowing to the sewer 
through a 12in. pipe, which was trapped at the sump end 
to prevent sewer gas escaping to the road. А manhole 
eover in the road gave access to the sumps for cleaning 
purposes. The track rails were drained by means of holes 
drilled in the floor of the groove of the rail, into cast-iron 
boxes, bolted against the web of the rail, which in turn 
were drained into the tube itself through 3in. pipes. The 
frames of the catchpits were the same as the ordinary 
insulator pit frames, but had special covers, which allowed 
of the insulator being placed to one side of the pit, 
instead of centrally, thus facilitating cleaning operations, 
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Crossovers and junctions were constructed with special 
castings, special yokes being supplied, enabling one conduit 
to diverge from the other, and thus follow the track 
branching off from the main line. 

At all facing and trailing points a chamber, termed a 
mechanism pit, was built under the whole width of the 
track, in which all connecting rods and necessary mechanism 
for actuating the points, both slot and track, were installed. 


Fig. 5. Plan of Double Clip 


used at Joints (see Fig. 3). 


These pits extended 3ft. outside the outer rail, and were 
drained into the nearest sump or direct into the sewer. 
At facing points of junctions, the rod in the mechanism 
pit actuating the track and slot points was extended 
through a pipe to a lever box in the footpath, from 
which it could be operated. Adjacent to the mechanism 
box, a small pit was built of concrete, containing a tap and 
length of hose terminating in a nozzle, which was used 
for cleansing the points, being connected through a meter 


Fig. 6. Plan of Intermediate Single 
Clip and Eccentric Washer for 
adjusting gauge of Conductor Bars. 
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to a convenient water-main. The conductor bar work for 
crossovers and junctions was necessarily somewhat compli- 
cated, as provision had to be made for the plough branch- 
ing from one conduit into another. This was done by 
having gaps in the bars, the ends of which were flared 
wherever the slots intersected or converged. To continue 
the current across these gaps, “ jumper " cables were drawn 
through earthenware pipes and bolted on to each conductor 
bar, ensuring continuity of current. 


Fig. 7. Elevation of Clip. 
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The insulators which suspended the conductor bars 
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consisted of three separate parts—an iron hood, corrugated 
on the inside surface, with a projecting bolting-up face 
eontaining two holes for bolting up to the slot rail; a 
porcelain cup, also corrugated ; and a corrugated spindle 
ог pin. The three parts were assembled by first placin 

the porcelain cup in the cast-iron hood and packing roun 

with neat cement. When the cement had set, the pin was 


placed in a central upright position in the porcelain cup, 
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and was in turn surrounded with neat coment. Thus was 
formed, when placed in position, an insulated bolt at right 
angles to the slot rail, on which a clip was secured. | 

clip (Figs. Б to 7), made of cast iron, clasped the stalk of 
the conductor bar, the bar being held in position by а 


cottar pin driven through convenient holes in the olip. 


(To be continued.) 


ELECTRICAL POWER IN RAILWAY GOODS 
WAREHOUSES.* 
BY Н. HENDERSON, ASSOCIATE MEMBER, 


The introduction of electrical power into railway work- 
ing has been of very great assistance, especially in dealing 
with goods traffic in warehouses.. The advantage of electric 
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Fic. 1.—Showing Hydraulic Cranes, Forth Warehouse. 


lighting was proved years ago, and the late Mr. W. E. 
Langdon claimed that the work done in a given time was 
increased 30 per cent. by the installation of arc lamps in 
one of the Midland Company's warehouses. It is obvious 
that good lighting is ЖАЛТ where goods are being loaded 
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a 
Fia. 2.—Ground Floor, New Bridge-street Warehouse, 


and unloaded, and time is saved if the addresses can be 
distinctly read by means of the light provided. In the 
North-Eastern Railway Company's goods warehouse in 
Forth Banks, Neweastle, hand lamps had to be employed 
on the benches when gas was in use. When arc lamps 
were introduced, the hand lamps were dispensed with, 
which was а considerable gain in the speed of handling 
goods, and also from the point of view of safety. 
The good lighting provided by the arc lamps also 
allows of better supervision of the material by watch- 
men, which saves a considerable amount in the way of 
claims. The use of electricity for power purposes is, 
however, of more recent date, and it is with the question 
of power that this paper deals. Amongst the chief 
advantages to be gained are: (1) more floor space avail- 


Paper read before the Institution of Electrical Engineers 
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able by making use of overhead travelling cranes; (2) less 

egate power to perform the same work as hydraulic; 

(3) less cost for power; (4) after the macbinery is in 
running order, less maintenance is required. 

Nos. 1, and 2 are very clearly seen by examining Fig. 1 

and 2. Fig. 1 is a plan of part only of the Forth goods 
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Fie. J.— Overhead Travelling Crane with Revolving Jib. 


warehouse. This shows the warehouse as orginally designed 
for hydraulic power. The total number of hydraulic 
cranes per row of benches was 18, in three rows, making a 
total of 54. These cranes served benches with an approxi- 
mate length of 1,500ft. and an area of about 48,000 square 
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к. 6,—Overhead Travelling Jib Crane. 
feet, which gives 30:3 h.p. per 1,000 square feet of bench | of 0:27 ton for the same area. 
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working, four electric overhead travelling cranes, described 
later, serve two benches of a total length of 580ft. and an 
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Fig. 5.—Basement, New Bridge-street Warehouse. 


area of about 15,000 square feet. These cranes give 6°13 h.p. 
per 1,000 square feet of bench area, and a lifting capacity 
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area and a lifting capacity of 1:4 tons for the same area. | great saving can be made by adopting such oranes, and 
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In the company's new warehouse (Fig. 2) at New 
Bridge-street, Newcastle, which is designed for electrical 


that nine similar electric cranes could have replaced the 
54 hydraulic cranes at the Forth goods warehouse, where 
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head room is ample for the use of overhead travellers. The 
figures cover all motions in each case. 

The types of machinery used in a goods warehouse are 
(1) machinery for dealing with goods—namely, cranes, 
hoists, etc.; (2) machinery for dealing with traffic—namely, 
capstans, hoists, and traversers. In describing the 
different types, the new goods warehouse of the North- 
Eastern Railway at New Bridge-street will be taken as an 
example because it has been designed for electrical work- 
ing, and the whole of the machinery is electrically driven. 
Under heading No. 1, a type of crane has been adopted 
which seems to be most suitable for this class of work. It 
consists of an ordinary overhead travelling crane, but 
instead of being fitted with the usual crab the hoisting 
gear is attached to a revolving jib carried on a lattice 
framework fixed to the crab. The crane has thus four 
motions, controlled by two universal controllers fixed to 
a platform on the revolving jib. The jib, controllers, and 
hoisting gear are clearly shown in Fig. 3, which also shows 
the method of suspension from the crab. The lifting 
capacity is one ton, and the sizes of the four motors are: 
lifting motor, 15 b.h.p. at 150ft. per minute; revolving 
motor, lj b.h.p. at 250ft. per minute; cross traversing 
motor, 14 b.h.p. at 150ft. per minute; travelling motor, 
5 b.h.p. at 350ft. per minute. The span is 48ft. 6in and 
the jib radius 11ft. From the cross-section of the building 


shown on Fig. 4, upon which these cranes are marked X, | 


it will be seen that a jib can reach material outside the 


Fig. 8. — Travelling Crab. 


span of the main girders and do lifting work in three spans 
of the main building. Thisis a great advantage, as material 
can be taken from any wagon and deposited on a cart 
irrespective of the position of either vehicle. Such work 
cannot be accomplished by any other type of crane, and àt 
the same time the full command of the whole of the bench 
is obtained without in any way taking up valuable storage 
space. Other cranes on the same floor include two wall 
cranes shown at Е on Fig. 4. These are ordinary revolving 
jib cranes with stationary machinery and a fixed driving 
platform. The machinery, consisting of lifting and revolv- 
ing gear, with a separate motor for each motion, is fixed on 
brackets above the top support of the crane, and the Jib is 
revolved by a vertical shaft carrying a pinion, driving a 
spur wheel fixed to the top of the crane post. These cranes 
are capable of lifting one ton at a speed of 60ft. per minute 
with 6 b. b. p., and of slewing at a speed of 150ft. per minute 
with 1} b.h.p. The motors are driven by a double con- 
troller with a single handle, as in use on the travelling 
cranes. 

In the basement four cranes have been erected, and, 
owing to the smallness of the head room, special types 
have been used. Two of the cranes are travelling jib 
cranes, similar to the ground floor. These are shown at E 
on Fig. 5, and in further detail on Fig. 6. In these cranes 
the revolving jibs are 12ft. radius, and the span is 204. 
They can thus cover a width of nearly 40ft., and have a 
track 200ft. long. The capacity is one ton, and the sizes 


of the motors are: lifting motor, 6 b. b. p. at 60%. per | 


minute ; revolving motor, 14 b.h.p. at 150ft. per minute; 
eross traversing motor, 14 b.h.p. at 100ft. per minute; 
travelling motor, 2] b.hp. at 100ft. per minute. It 
will be seen that the hoisting gear is forward on the 
jib in this case, and a heavy balance weight attached 
at the back. This is done to keep the controlling platform 
up, on account of the small amount of head room 
available. The remaining two cranes in the basement 
are of a special type, and are named revolving pillar cranes. 
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FIG. 9.—Universal Controller. 


They are shown at D in Fig. 5, and a full view of the 
erane and circular track is shown on Fig. 7. h crane 
consists of а revolving framework, one end of which is 
constructed to encircle one of the main pillars of the 
building, whilst the other is fitted with wheels which run 
on a cireular track attached to the roof. 'The cage and 
hoisting gear are fixed near the pillar to the revolving 
frame, and the travelling motor is at the outer end near 
the wheels, the two motions being driven from one con- 
troller. The pillar end of the frame runs on a heavy 
casting which, when bolted up, forms a vertical circular 
support carrying a square horizontal flange on the bottom 


Fie. 10.—Connections of Controllers. 


The end of the frame surrounds this support and carries 
two rollers which bear on the vertical surface, thus keeping 
the motion circular. These cranes are capable of lifting 
one ton at 60ft. per minute with 6 b.h p. and revolving at 
1506. per minute with 13 b. h. p. 

For hoisting material to the top floors, which are used 
for storage of grain, flour, and similar materials, there are 
in use two transporters and six Jiggers. The transporters 
travel the full width of the building at about 70ft. from 
the ground-floor rail level, the track being extended 
16ft. on each side of the building to permit the hoisting of 
material from wagons outside the warehouse. These 
machines are shown at O in Fig. 4. The hoisting gear is 
eontained in а travelling crab, which also carries the cage. 


86 


THE ELECTRICAL ENGINEER, JANUARY 17, 1908 


The track is formed of heavy channel irons bolted to 
the roof girders and to the concrete roof, the running rails 
being bolted to the bottom flange, The lifting is done with 
а 15-b.h.p. motor at 150ft. per minute, and the travelling 
with 11-b.h.p. at 350ft. per minute, both motors being 
driven from one controller. The lifting capacity is one ton. 
These hoists can pick up material from any part of the 
ground floor directly beneath them, and can deposit it on 
either of the upper floors, the wire passing through a slot 
in the floor when travelling from the well to the first floor. 
In the jiggers the machinery is fixed. A heavy H. iron is 
bolted to the roof, and along this travels а small frame- 
work for bringing in the load from outside either to 
the first or to the second floor, and in two cases to 
a third floor also. These hoists are shown in Fig. 8. 
The hoisting rope is permanently fixed at one end, 
to the outer end of the girder, and passes through the 
travelling frame over two pulleys to the fall block, and 
thence to the winding drum. The travelling motor drives 
an endless rope attached to the frame, running it in or out 
as required. A large pulley is fixed at the outer end of 
the girder to take this rope. The capacity is 15cwt., and 
the lifting is done with 10 b.h.p. at 100ft. per minute, 
and the travelling with 14 b.h.p. at 120ft. per minute. 
These кеге are made to be controlled from each floor, 
and also from two places on each floor—namely, one inside 
and one on a platform outside. The various points of 
working are interlocked in such a manner that the con- 
trollers can only be worked from one point at once. This 
is done mechanically by gear пе and clutches, the 
various points being coupled by wire ropes driving small 
shafts with bevel wheels, and finally driving two controllers. 
All these machines, with the exception of the jiggers, are 
driven by universal controllers, the general arrangement of 
which is shown in Fig. 9, and a diagram of connections for 
one motion is shown in Fig. 10. The resistances are all 
enclosed in special iron cases with radiating ribs, forming a 
compact arrangement easily fixed. 


( To be continued. ) 


THE WARNER TRUCK. 


On Friday last we had an opportunity of witnessing а 
demonstration of the Warner patent steering control 
applied to one of the West Ham tramcars, which was given 
through the courtesy of the chairman and of Mr. H. E. 
Blain, the general manager of the West Ham Corporation 
tramways. In our issue of Aug. 9, 1907, we gave details 
of a series of tests carried out with this truck on one of 
the cars of the Metropolitan Electrie Tramways, Limited. 
Mr. J. Sutherland Warner, who is the inventor of the 
Warner patented steering control, which is owned by the 
Warner Engineering Company, claims that, in order to 
avoid the excessive flange friction and the excessive wear 
of wheel and rail treads, which is giving во much concern 
to electric traction engineers at the present time, the 
planes of the wheels must change in conformity with the 
irregularities in the rails. The car, instead of having 
two pairs of wheels rigidly fixed in à frame, has two pairs 
of wheels which swing independeutly of each other, the 
car body being slung over the wheels by suspension links. 
So delicate is the suspension of a car that, when standing 
still, the whole vehicle may be swayed horizontally with 
an amplitude of 3in or 4in. with one hand. Last Friday’s 
demonstration served to show how smooth a vehicle fitted 
with the Warner control can run; during the journey a 
minimum of shock and vibration being experienced. A 
vehicle in motion will naturally tend to move in a mathe- 
matically straight line. Since no length of rail can be 
mathematically straight, it follows that mathematical 
correctness is unobtainable with several lengths placed end 
to end, or in parallel lines forming the gauge of bi-rail 
tracks. Mr. Warner bas conceived the “conformity line,” 
which is a representation of a straight line “ bent " only to 
conform with changes in track direction, as apart from the 
rails’ irregularities, and this, together with the relative 
irregularity of the two rails, is shown in the sketch. The 


latter also illustrates a common position for a set of wheels 
and axles both with the trucks at present universally 
employed (parallel axle trucks) and with the Warner 
steering control (non-parallel axle truck). It will be seen 
from the sketch how flange friction may be minimised and 
rail wear reduced by means of the non-parallel axle truck, 
the wheels of which are being continually steered round 
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the inequalities in the track. This method of control is 
applicable not only to tramcars, but to railway vehicle and 
mining trucks, the latter lending itself particularly to the 
method of control invented by Mr. Warner. 


PROMOTION. 


(... “There has been far too much promotion. 
See last week's leading article.) 


Whene'er on night shift I awake, 
To think upon the world's affairs, 
And incidentally to fa/ke take (sic) 
The previous readings, all the cares 
Of life seem due 
To those of you, 
Not one of whom with me compares. 


If I were not so modest, or 

Afraid of talking through my hat, 

I should I'm sure be director, 

And chief of more than one firm that 
Would quickly grow, 
And profits show, 

If only on its board I sat. 


So many manufacturers 
Are working at a loss you see, 
Because undoubtedly each errs 
In not appointing me to be 
His chieftain great 
With regal state 
To seek and gain economy. 
* * E * * 


Good gracious me! The volts have been 
Right off the scale, and now they're back 
To zero, where they seem to mean 

To stay awhile and make things black 

Ав impish night. ) 
What's that? А light! 

"Tis the chief . . . I've got the sack. 


SIDNEY DENHAM. 


Yes! 


THE ELECTRICAL ENGINEERS, R.E. (VOLS.). 


Orders for week ending Saturday, Jan. 25. 
Monpay, JAN. 20.—'' A" Coy.—Technical drill, 6.30 p.m. 


TUESDAY, JAN. 21. —'' B" Ооу. — Infantry drill (recruits), 6 p.m. 
Technical drill, 7 p.m. 
WEDNESDAY, JAN. 22.—'' A" Badge examination for C and “D 
con: panies, 
TAURSDAY, JAN. 25.— C" Coy.—Infantry drill (recruits), 6 p.m. 
Technical drill, 7 p.m. 
Fripay, JAN. 20. —'* D" Coy.—Infantry drill (recruits), 6 p.m. 
Technical drill, 7 p.m. 
SATURDAY, JAN. 25.— Week-end run for Cambridge det. at head- 
quarters. 
J. II. S. Рнплльх, Captain. 
Acting Adjutant. 


(Signed) 
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NOTES. 


Electrical Engineers’ Ball. — This event, which has 
been beld with increasing success during the last few years, 
is to be repeated at the Hotel Cecil on Friday, Jan. 31. 
Tickets may be obtained from any member of the com- 
mittee, a list of whom appears below: H Alabaster, A. К. 
Baylor, J. H. Bowden, H. W. Bowden, G. Burney, J. 
Carlton, T. O. Callender, E. A. Carolan, A. Clift, E. C. 
De Segundo, R. S. Erskine, A. L. C. Fell, G. Flett, E. J. 
Fox, T. E. Gatehouse, Sir J. Gavey, W. Geipel, Dr. R. T. 
Glazebrook, .J. Gray, R. K. Gray, A. E. Hadley, R. 
Hammond, Н. E. Harrison, Н. Hirst, J. S. Highfield, 
II. R. Kempe, J. E. Kingsbury, E. M. Lacey, W. E. Lane, 
H. M. Leaf, G. C. Lloyd, W. L. Madgen, W. L. Matthews, 
W. Н. Massey, W. M. Mordey, Н. T. S. McKay, P. V. 
MeMahon, F. H. Nalder, Major W. A. O'Meara, G. W. 
Partridge, J. Petersen, J. S. Raworth, J. H. Rider, M. F. 
Roberts, W. Rutherford, J. H. Rosenthal, A. Siemens, 
A. M. Sillar, F. A. Smith, J. Spagnoletti, T. E. P. Stretche, 
G. Sutton, E. M. Sawtelle, C. P. Sparks, C. D. Taite, J. 
Taylor, R. J. Wallis-Jones. Executive Committee—.J. E. 
Kinsbury, P. V. McMahon, С. C. Lloyd, M. F. Roberts, 
R.J Wallis-Jones. Hon. treasurer—R. Hammond. Hon. 
secretaries—A. М. Sillar and H. Alabaster. 


Shrinkage of Wood When Dried.—Interesting 
experiments on the shrinkage of wood due to the loss of 
moisture have recently been completed by the Forest 
Service at its timber-testing station at Yale University in 
the United States. These experiments show that green 
wood does not shrink at all in drying until the amount of 
moisture in it has been reduced to about one-third of the 
dry weight of the wood. From this point on to the 
absolutely dry condition, the shrinkage in the area of 
cross-section of the wood is directly proportional to the 
amount of moisture removed. The shrinkage of wood in a 
direction parallel to the grain is very small; so small in 
comparison with the shrinkage at right angles to the grain 
that, in computing the total shrinkage in volume, the 
longitudinal shrinkage may be neglected entirely. The 
volumetric shrinkage varies with different woods, being 
about 26 per cent. of the dry volume for the species of 
eucalyptus known as bluegum, and only about 7 per cent. 
for red cedar. For hickory the shrinkage is about 20 per 
cent. of the dry volume, and for long-leaf pine about 15 per 
cent. In the usual air-dry condition from 12 to 15 per cent. 
of moisture still remains in the wood, so that the shrinkage 
from the green condition to the air-dry condition is only 
a trifle over half of that from the green to the absolutely 
dry state. 


Colonial Trade Expansion.—An important step has 
just been taken by the Manufacturers’ Association of Great 
Britain in regard to the development of trade with the 
Colonies. Їп view of the altered condition of the markets 
in Australia, New Zealand, and Canada through the adop- 
tion by these colonies of new customs tariffs and the 
passing of local measures for the encouragement of 
industry, the association have decided to «dispatch a 
eommercial mission to inquire into and report upon the 
trade position and prospects in those colonies. The com. 
missioner appointed to undertake the inquiry is Mr. Ben. H. 
Morgan (secretary of the association), who reported in a 
similar capacity on the trade of South Africa some time 
ago. The commissioner has been authorised to report on 
the extent and possibilities of the market with a view to 
(a) increasing export trade; (b) establishing branch factories 
behind the tariffs, the extent and condition of local 
industries, the nature and extent of foreign competition, 


transport services (with special reference to shipping 
* rings " and “conferences "), the operation of local tariffs, 
and probable effects of preferences. It is understood that 
Mr. Morgan will also make representations direct to the 
Australian Government with a view to securing further 
reductions on various items of the tariff and increased 
preferences in favour of British manufacture before the Bill 
receives the approval of the Senate, and he will also discuss 
with representatives of the various Governments a number 
of questions, such as methods of assessing and collecting 
customs duties, the fiscal treatment of catalogues of British 
manufacturers, the extent of encouragement that will be 
given to British manufacturers establishing branch factories, 
and many other matters a clear understanding of which will 
greatly facilitate trade within the Empire. 


Notes on New Publications.— Iron and Steel,” 
by J. Н. Stansbie, B.Sc. (London: Archibald Constable 
and Co., Limited, 10, Orange-street, Leicester-square, W.C. 
6s. net) is the latest publication in the well-known ** West- 
minster Series." Mr. Stansbie gives us à comprehensive 
view of the modern aspects of iron and steel manufacture, 
together with an account of its history, which should 
enable readers to follow its march of progress. The 
methods of producing varieties of the metals suitable to the 
requirements of the engineer, foundryman, and mechanician 
are described sufficiently to enable the user to follow the 
producer in his work, and thus learn the history of the 
material he is handling. The various processes are 
described, and the descriptions are made easier to follow 
by numerous diagrams. The chapter on “Electric Smelt- 
ings" opens with description of the action of electric 
generators, and explains the meaning of electrical units. 
It then unfolds the principles of the electric furnace, and 
goes on to describe the various processes of steelmaking 
in the electric furnace—the processes of Héroult, Kjellin, 
Stassano, and Keller being clearly explained. Mr. Stansbie 
has added a useful glossary to his book. — Science 
Abstracts for December (in two sections — A, Physics ; 
B, Electrical Engineering) have now been issued by the 
Institution of Electrical Engineers.—The December issue 
of the Proceedings of the American Institute of Electrical 
Engineers gives a report of the discussion оп “Тһе 
Grounded Neutral,” which centred round the papers read 
by Messrs. Paul M. Lincoln, G. J. Rhodes, and others.— 
Dr. J. W. Richards contributes the concluding portion of 
his article on “ Тһе Electrothermie Production of Iron and 
Steel” to the December issue of the Journal of tho 
Franklin Institute. In the same issue Mr. F. H. von 
Keller describes a new form of Cooper Hewitt mercury- 
vapour lamp. 

The Milan Exhibition.—What the Lord Mayor of 
London described as the “finishing touches " of the Milan 
Exhibition, 1906, were given last week in the distribution 
of awards made in the British section of the exhibition at 
the Mansion House. Whatever the Milan Exhibition may 
have done, it has certainly proved to the world that British 
manufactures are still second to none in high character and 
quality, and the number and value of the awards bestowed 
by the international jury (quoted in a report by Mr. Arthur 
Serena, the commissioner of the British section) fully con- 
firms this. The British exhibitors formed only 263 per 
cent. of the total, but they carried away 3°34 per cent. of 
the awards, principally in the higher degrees. In all, 
Great Britain obtained 9 Hors Concours awards, 99 Grands 
Prix, 50 diplomas of honour, 96 gold medals, 53 silver 
medale, and 19 bronze medals, and 8 exhibits received 
honourable mention. This was а highly satisfactory 
record. In addition, 96 complimentary diplomas were 
offered to Government departments, public institutions, 
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members of the British Commission and of the jury, and 
105 awards of varying degrees were made to what were 
known as “collaborateurs,” whilst a special. gold medal 
was given to the Hon. C. A. Parsons for his development 
of the steam-turbine. The total revenue of the British 
‘Commission was about £13,800, and the expenditure about 
£9,000. An allowance of 25 per cent. on the amounts 
severally paid by the exhibitors for space was returned to 
them, and à surplus of £4,700 had been returned to the 
Treasury. Among the principal commercial awards, in 
addition Hors Concours award to Mr. C. A. Parsons, we 
notice the names of the following well-known firms: 
Babcock and Wilcox, J.imited, the Cambridge Scientific 
Instrument Company, Limited, Alfred Herbert, Limited, 
Willans and Robinson, Limited, and the Worthington 
Pump Company, Limited. 

Boiler Efficiency.—In a paper read before a recent 
meeting of the American Institute of Electrical Engineers, 
entitled The Ratio of Heating Surface to Grate Surface 


as a Factor in Power-Plant Design,” Mr. W. S. Finlay | 


discussed at length the effect of varying the area of the 
grate. А number of curves were presented, showing how 
the various factors entering the problem are affected by 
the load factor. Mr. Finlay described an interesting boiler 
setting adopted for 18 boilers in one of the stations of the 
Interborough Rapid Transit Company of New York. A 
second furnace was added to each boiler, under the ash- 
pit, the new stoker having an area about 80 per cent. of 
that of the old. Не gave the results of firing with both 
of these furnaces, and compared the performances of the 
boiler when thus operated with its original performance 
with a single furnace. The output of the boiler was con- 
siderably increased, while its efficiency remained practically 
constant. This arrangement should effect a considerable 
saving in boiler-room area, and hence reduce a number of 
factors entering into the cost of the installation. Mr. 
Finlay estimates that the cost of the boiler-house itself 
may be reduced about 40 per cent., the cost of the boilers 
reduced 50 per cent., and the piping 40 per cent. He 
also estimates economies in the coal-handling apparatus, 
although the remaining factors of the boiler-house would 
not be changed. This had resulted, in the case referred 
to, in a total cost of the boiler-house of nearly £21 per 
kilowatt of station output. The cost for a single-grate 
equipment for an equivalent output was estimated to be 
£25 per kilowatt output of the station, showing that 
altogether a saving of 19 per cent of the first cost of the 
plant was made by the double-furnace arrangement. From 
this it was calculated that for a plant costing with a single- 
boiler equipment about £30 per kilowatt output, a saving 
of 208 per cent. would be possible by using the double- 
furnace arrangement. | 

Telephony.—The method of selecting and operating 
apparatus, either mechanically or electrically, by means of 
bodies tuned to different frequencies of vibrations is applied 
by the Felten und Guilleaume-Lahmeyerwerke A.-G. 
(according to a recent patent) to various systems of tele- 
graphy and telephony, and is also stated to be applicable 
for recording melodies in musical notation or speech in 
ordinary letters. In party-line telephone systems each 
station is provided with a simple generator, in which a 
pole-wheel revolves between the coils on the pole-pieces of 
a permanent magnet, and also with a series of tuned springs 
mounted on a common base exposed to the action of an 
electromagnet through which the generator currents pass. 
To send a current of the frequency necessary to call a 
certain station, the speed of rotation of the generator crank 
is increased until the spring corresponding to the station to 
be called is vibrated, and at this moment the line circuit is 


closed by a separate key. This method of selective calling 
and operation may also be used in divided-board exchange 
systems, in automatic exchange systems, and in multiplex 
harmonie telegraphy. Several generators of different 
frequencies may be arranged at different points in a single 
circuit, as in a fire-alarm system, the calling station being 
indicated at the central station by its corresponding spring. 
In the application of the invention to printing telegraphs 
the transmitting generator has several pole-wheels with 
different numbers of poles, so that, on depressing one or 
several keys, one or several currents of different frequencies 
are sent to line. One or more receivers of the electro- 
mechanical typewriter type may be connected with a single 
line. An intermittent direct current may be used instead 
of alternating current. At the receiving station the tuned 
bodies may be vibrating tongues, strings, wires, etc., or 
hollow bodies filled with liquid or air or other gas. The 
current impulses may also be generated by means of micro- 
phones, which may be set in action in any suitable manner— 
e.g., by sirens or tuned whistles. By using a suitable ty po- 
writer, melodies may be printed in musical notation or 
speech in ordinary letters. 


Pumping Plant in Floating Docks.—In a floating 
dock there is generally little scope for the application of 
electricity, but, as Mr. Harry R. Jarvis showed in a 
valuable paper which he read last week before the North- 
East Coast Institution of Engineers and Shipbuilders, when 
cheap electric power is available it is undoubtedly the best 
that can be adopted, especially for “ off-shore” docks, 
thereby dispensing with the weight of boilers, etc., on the 
dock, and also reducing the number of permanent staff 
required for the dock. The pumping plant generally used 
in floating docks does not require any elaborate description, 
but we may abstract the following remarks made by 
Mr. Jarvis as showing a direction in which electricity may 
be applied. The amount of work done when lifting a ship 
is, said Mr. Jarvis, in direct proportion to the weight of 
vessel lifted; the larger and heavier the ship, the more 
water has to be removed from the dock within the limits 
of its lifting power. In most of the different types of 
floating dock, a main pipe of varying diameter runs from 
end to end of the dock at the bottom of the side walls. 
On this pipe the sea connections for the inlet valves and 
the branches for the distributing pipes are placed as may 
be required. To give the dock the requisite stability 
when working, the pontoons and walls are subdivided 
into a number of separate watertight divisions, each 
having its own flooding and draining pipe and air-pipe. 
Flooding or draining goes on through the same pipe in 
each compartment, so that one set of pipes only is required 
for this purpose. The pumps are usually of the centrifugal 
vertical spindle type, and are seated directly on to the 
main drain, taking water from the under side and dis- 
charging it at their own level into the sea. The motors 
for driving the pumps may be either steam or electric, and 
are generally placed on the top deck of the side wall. The 
connection between the pump and motor is by vertical 
shafting, supported at intervals by plummer blocks attached 
to the internal framing of the dock’s wall. The weight of 
the shafting and pump impeller is carried by a ball thrust 
bearing in the motor bed-plate. The engaging clutch 
between the motor and shafting is made flexible, to deaden 
noise and shock. 

Weaknesses in Measuring Instruments.—Mr. 
Kenelm Edgeumbe read a useful paper before the Associa- 
tion of Engineers-in Charge last week on electrical measur- 
ing instruments. It would appear that engineers have a 
lot to learn yet concerning meters, so that in explaining 


the weak points inherent in such instrumenta, and in giving 
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some useful hints for their handling, Mr. Edgecumbe should 
have suoceeded in securing а fuller measure of recognition 
for their importance from engineers-in-charge. A mistake 
is often made from the very outset in selecting the most 
suitable range when ordering the instrument. This is a 
question which becomes of supreme importance in ampere- 
hour or watt-hour meters, since with very light loads it is 
not simply a case of the indications being inaccurate, but 
the meters will not start at below a certain minimum, 
owing to the initial friction which has to be overcome. 
An ampere-hour meter should start with from 1 to 14 
per cent. of ite full load, and a watt-hour meter with 
from } to 1 per cent. After being installed for some time, 
however, it will be found that these figures have been 
doubled. Мг. Edgoumbe suggests that the range of the 
meter should be selected so that its maximum reading is 
about fifty times the smallest load which it is wished to 
register—even if this entails overloading it to the extent 
of, perhaps, 20 or 30 per cent. for short periods. In 
the case of alternating.current wattmeters the question 
is complicated by the fact that the power divided by the 
voltage does not necessarily give the amperes flowing. Mr, 
Edgcumbe suggests that, whenever possible, in ordering a 
wattmeter, not only the maximum reading in watts, kilo- 
watts, or horse-power should be given, but also the corre- 
sponding current, or, failing this the approximate power 
factor to be expected. With voltmeters the requirements 
are different. But in this case Mr. Edgcumbe believes that 
а set-up corresponding to а scale of 400-500 volts is about 
the greatest which can be regarded as satisfactory. Such 
an instrument was described as “set-up 80 per cent., 
meaning that the lower reading is 80 per cent. of the upper. 
For a moving-coil instrument such a definition would be 
quite sufficient, but in the case of a moving-iron scale, in 
which the divisions vary somewhat in length, it is useless. 
A much better criterion is to determine what fraction of 
the maximum reading lies in the upper half of the scale. 
For example, à moving-iron voltmeter scale reading up to 
250 volts might contain 100-250 volts in the upper half— 
that is, roughly, 25 per cent. of the top reading. With an 
evenly divided moving-coil scale this would correspond to 
& total range of 125-250 volts. Mr. Edgeumbe referred to 
the question of accuracy to be aimed at in specifying an 
instrument, and laid down a table which may serve as some 
guide. The accuracies of the indicating instruments were 
expressed as a percentage of the maximum scale reading. 
Thus, if а 100-ampere ammeter is said to be correct within 
1 per cent., it means that the indications can be relied on 
to within one ampere throughout the scale. The question 
of accuracy was dealt with at some length, as well as were 
several other features that have to be taken into account. 


Central-Station Publicity.—If the good people of 
Ipswich have not placed in the forefront of their New 
Year resolutions the determination to become consumers 
of the Corporation electric supply department, they will 
have only themselves to blame if, at the end of the year, 
they find themselves to be the sufferers through their own 
neglect. Mr. Frank Ayton, the enterprising chief electrical 
engineer, has come to the fore with some good advice which 
should help perplexed citizens to decide upon which of the 
many resolutions secretly made at this time of the year are 
worthy of being carried out. The means which he has 
taken to attract the attention of the public of Ipswich to 
the Corporation electric supply department are certainly 
effective, and cannot fail to produce some beneficial result. 
Large posters are displayed on tramcar windows and on 
jointers’ tents containing three “good resolutions.” The 
first is *For residents,” and is as follows : ‘ Resolve to safe- 
guard your health by using electric light. With the new 


lamps, the cost compares favourably with any other system 
of lighting.” The next resolution is addressed to trades- 
men: “ Resolve to attract more business by brilliant and 
efficient lighting. Electric light is the mark of the up-to- 
date shop, and it does not spoil the goods.” Finally, 
manufacturers are advised to “ Resolve to reduce expenses 
and inflate profits by using electric power.” Two pamphlets 
have been issued explaining that the electric supply depart- 
ment is now prepared to install wires, apparatus, and fittings 
for electric lighting, heating, or power, and accept payment 
by instalments spread over one or two years at the option 
of the consumer. If the consumer desires to take advantage 
of the “easy-payment” system, the department will add 
5 per cent. on to the amount of the estimate if the pay- 
ments are to be spread over one year, or 10 per cent. if 
over two years. Another pamphlet calls attention to the 
advantages of electric heating. A telling advertisement 
has also been inserted in the local railway time-table. 
Mr. Ayton is to be congratulated on taking such energetic 
steps to make the advantages of his department known. 
The methods which he has adopted are not, perhaps, those 
which engineers usually look upon with favour, but there 
can be no gainsaying their suitability in the town in which 
they are used. 

Nitric Acid from Air.—The commercial success of the 
Birkeland-Eyde process for the fixation of atmospheric 
nitrogen by electric discharges, has demonstrated the 
preference for the arc over the spark method. Formerly 
~~ 
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sparks were considered to be more efficient than the arc for 
bringing about & combination of atmospheric oxygen and 
nitrogen, but the necessity of using а great many sparks 
led to mechanical complications and difficulties, which, 
while possible of being overcome, were, nevertheless, a great 
hindrance on account of the extremely high cost of the 
apparatus required. Those of our readers who remember 
the extremely interesting paper on the subject read by 
Dr. Birkeland at à meeting of the Faraday Society in 
London some months ago (and subsequently reprinted in 
our columns), will know that in the process with which his 
name is associated the “ flaming disc " is employed, and its 
suecess has gone & long way towards emphasising the 
superiority of the arc over the spark method. It is inte, 
resting to know, however, that independent workers in the 
same field have obtained results which confirm the results 
obtained by Dr. Birkeland. From a lengthy summary of 
the work of Mr. I. Moscicki and of Mr. I. von Kowalsky 
in Fribourg, in Switzerland, which appears in our New 
York contemporary, Electrochemical and Metallurgical 
Industry, we gather that the “flaming disc” of Moscicki 
(and others) provides a simple method. Inthe new system 
of Moscicki the magnetic deflection of an arc is used. This 
is also employed in the well-known system of Birkeland 
and Eyde, but the method is a different one. The method 
employed by Moscicki is based on the use of two concentric 
ring electrodes (as illustrated). The arc passes from one 


Ting, Ei, to the other, E, in radial direction. A magnetic 
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flux is provided perpendicular to the plane of the drawing. 
The arc is thereby deflected, and revolves continuously 
around in the annular space between the two rings. The 
revolving are gives the appearance of a luminous ring 
between the two ring electrodes. In a later issue we hope 
to describe the application of this principle, and to deal 
with the results of some German investigations, which to a 
large extent confirm the results obtained by Messrs. 
Moscicki and Von Kowalsky, and show the “flaming 
dise" to be an improved modification of the Birkeland- 
Eyde method. In the meantime we might add, on the 
assurance of our contemporary, that the results so far 
obtained are quite satisfactory, and are to be continued on 
a larger scale. 


Motor-Control Systems.—A patent granted to the 
British Thomson. Houston Company relating to the control 
of motors driving varying loads, such as mine hoists and 
rolling mills, may be summarised as follows: The motor is 
fitted with a flywheel or other reservoir of energy, and 
automatic means is provided, dependent upon increase of 
load, for putting resistance in the motor circuit. The 
invention is shown in the diagram as applied to an induc- 
tion motor, А, but is applicable also to motors of other 
types. The motor, A, is supplied from three-phase mains, 
a. For starting, a hand controller, E, is used to cut out 
resistances, D! D? D?, progressively from the secondary 
circuit leading to slip-rings, C, the cutting out being per- 
formed by sets of coils, F! . FU? F5 which actuate 
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separate switches. To ms for the automatic control, 
the return wires from the coils Е! Е! and the correspond- 
ing coils of the other sets pass through switches adapted 
to be opened by coils G? G? in the event of the load 
increasing sufficiently. The coil С? is designed to act 
before the coil Gl. Further coils may be added to control 
a greater number of the switch coils, Е! pio Кз, 
When the coils G! G? open their switches, some of the 
starting resistance is reinserted in the secondary circuit, 
and the flywheel, B, gives up some of its surplus energy. 
To prevent the automatic switches from reclosing imme- 
diately consequent upon the diminished secondary current, 
dash-pots, g! g?, are added. Їп a modified form, the auto- 
matie switeh coils, G! G?, are in the secondary cireuit of a 
small auxiliary motor coupled to the main motor, the 
primaries of the two being in parallel, and the dash-pots 
are not used. 

Illuminated Advertisements.—The popular success 
of the exhibition of illuminated advertisements by means of 
electric signs on shop fronts and in public places is attested 
to by the agitation which it is now attempted to raise 
with а view to confining that method of advertising within 
certain limits. The National Society for Checking the 
Abuses of Public Advertising have petitioned the London 
County Council with respect to the illuminated advertise- 
ment which has recently been installed оп one of the shot 
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towers near Waterloo Bridge. Ostensibly, their protest is 
levelled against the advertisement mentioned, but it is not 
difficult to see that behind the protest lurks the desire to 
put an end to а method of advertising which promises to 
become exceedingly popular on account of its effectiveness. 
Unhappily for the society, no legal power of prohibition 
exists, for by-laws under the Advertisements hegulations 
Act, 1907, if framed, could not for five years apply to 
notices already in existence, consequently their aims are at 
present limited to getting the County Council to frame a 
by-law which will keep the display within its present 
dimensions. "Theelectric sign advertisement near Waterloo 
Bridge, then, is made the centre from which to oppose that 
method of advertising in general. And the ground on 
which the petitioners base their protest is somewhat novel. 
They state in their petition that their protest is purely 
on the ground of injury occasioned to a great municipal 
interest by this class of advertisement," but the “municipal 
interest" is not specified. We should imagine, however, 
that it is the possible spoliation of the Thames Embankment 
scenery, with a consequent depreciation of property in the 
neighbourhood, which the petitioners have in mind. Опе 
may not be disposed to dispute the claim that the Thames 
Embankment was constructed as a pleasure promenade, 
but, one may ask, did it not cease to fulfil such а purpose 
before the objectionable illuminated advertisement came 
upon the scene! The Embankment is a highway over 
which there is à busy stream of traffic of all descriptions ; 
electric tramway routes are laid along it, and it is now 
one of the main arteries of traffic between the North and 
South of London. For some considerable time past electric 
signs have shone conspicuously from the hotels overlooking 
the pleasure gardens by the side of the Embankment, and 
we are uot sure that the public have experienced any 
great loss of pleasure on that account. Nor does it 
seem at all likely that the particular sign objected 
to will seriously outrage the feelings of those who 
make use of the Embankment, or that it will lead to any 
great deprivation of the pleasure which they enjoyed prior 
to its erection. Of course, it is impossible not to feel а 
certain measure of sympathy with those who put them- 
selves to such considerable expense in striving to preserve 
intact places of natural beauty for free enjoyment by the 
public, and neither the purity nor the patriotism of their 
motives is for one moment in question. Тоо much may be 
elaimed, and, we fear, sometimes is claimed on the grounds 
of utility, and on some occasions the spoliation of scenery 
and the destruction of traces of the great and historic past 
have amounted to sheer wantonness. But certain 
utilitarian practices cannot now be stayed, and one of 
these is advertising. Trading concerns find in electric 
light advertisements a valuable selling medium, and it is 
upon the confidence of manufacturers and tradesmen that 
an important business in electric signs has been built up. 
We have seen innumerable types of these signs, and have 
frequently presented illustrations of various types in these 
columns, and our readers will doubtless agree with the 
opinion that, on the whole, electric signs as now made are 
of an artistic design, which is not at all displeasing. The 
sign near Waterloo Bridge is no more calculated to interfere 
with the intelligent enjoyment by the public of the beauty 
of the Embankment than are any of the other of the 
so-called disfigurements ; and we would remind those who 
seek to arrest the development of electric signs on the 
ground of any “great municipal interest,” that electric 
sign advertising is regarded as an important and lucrative 
business for electricity supply undertakings, many of 
which are owned by municipalities, to whose interest it is, 
therefore, that the business should increase. 
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FORTHCOMING EVENTS. 


Fripay, JAN. 17. 
Royal Institution of Great Britain.—At 9 pm., at Albemarle- 
street, Piccadilly, W., The Centenary of Davy's Discovery of 
the Metals of the Alkalis," by Prof. T. E. Thorpe. 


Institution of Civil Engineers (5tudents' Section).—At 8 p.m., 
The Principles of Engineering Geology, by Dr. Herbert 
Lapworth (Lecture II.). 


Institution of Mechanical Engineers.—4At 8 p.m., at Storey's-gate, 
St. James's Park, S.W., Third Report to the (ias-Engine 
Research Committee," Prof. T. W. Burstall. 


SATURDAY, JAN. 18. 


Royal Institution of Great Britain.— At 5 p. ni., The Electrifica- 
tion of Railways,” by Prof. Gisbert Kapp (Lecture I.). 


ham and District Electric Club.—At 7 p.m., at Colonnade 
Hotel, New-street, presidential address by Mr. E. C. R. Marks. 


Institution of Electrical Engineers (Students' Section)—At 
10 a.m., visit to Elliot Bros.’ works. 


Monpay, JAN. 20. 


Society of Arts.—At8 p.m., ''The Theory and Practice of Clock- 
Making” (Cantor Lecture I.), by Mr. H. H. Cunningham, С.В, 


TUESDAY, JAN. 21, 

Institution of Civil Engineers.—At 8 p. m., Experimental 
Investigations of the Stresses in Masonry Dams subjected to 
Water Pressure,” by Sir J. W. Ottley and Dr. A. W. Brightmore ; 
Stresses in Dams: an Experimental Investigation by Месна of 
Indiarubber Models," by Messrs. J. S. Wilson and W. Gore; 
Stresses in Masonry Dams, by Mr. E. P. Hill. 


WEDNESDAY, JAN. 22. 


Institution of Civil Engineers.—Students’ visit to the buildings of 
the Franco-British Exhibition, Shepherd's Bush, W. 


THURSDAY, JAN. 25. 
Institution of Electrical Engineers.—At 8 p.m., at the Insti- 
tution of Civil Engineers, Standard Performances of Electrical 
Machinery, by Dr. Rudolf (Goldschmidt. 


Institution of Electrical Engineers (Leeds Local Section)—At 
7.15 p.m., at the university, Notes on the Development of 
Turbo- Alternators,” by Dr. R. Pohl. 

Fripay, JAN. 24. 

Physical Society.—At 5 p.m., at the physics laboratory of the Royal 
College of Science, Imperial Institute-road, South Kensington. 
' Recalescence Curves,"-by Mr. W. Rosenhain; An Experi- 
mental Examination of (ibbs's Theory of Surface Concentration 
regarded as the Basis of Adsorption, and an Application to the 
Theory of Dyeing," by Mr. W. C. M. Lewis. 


SATURDAY, JAN. 25. 


Royal Institution of Great Britain.—At 5 p.m., ‘The Electrifica- 
tion of Railways " (Lecture II.), by Prof. Gisbert Kapp. 


APPOINTMENTS VACANT. 


Shift Engineer, Elland Urban District Council. Applications to 
Mr. J. Clarkson, clerk, by Jan. 20. 

Switchboard Attendant, Middlesbrough Corporation. Applica- 
tions to Mr. H. M, Taylor, borough electrical engineer, by Jan. 20. 

Engineer and Manager, Neath Rural District Council electric 
lightingstation. Commencing salary, £200 per annum. — Applications 
to the Chairman of the Council by Feb. 1. See advertisement, 


CORRESPONDENCE. 


“ One man's word is no man's word, 
Justice needs that both be heard." 


MAXIMUM DEMAND AND SHOP CONSUMERS. 


SIR, —You will have gained the thanks of many electric 
light users who pay on the maximum demand system for 
your leaderette in last week's issue under the above head- 
ing. Your suggestion that there should be no objection to 
а shopkeeper having his demand indicator cut out for 12 
consecutive nights at Christmas, while he indulges in a 
special lighting display, is one that will appeal to any 
wide-awake tradesman. 

But think of the station engineer! In many towns half 
the lamp connections are in shops, and to have all these 
doubled or trebled for 12 nights at a season when the 
demands for traction, heating, and domestic lighting are 
all at a peak would be disastrous. Such an excessive load 
could only be met by a large increase of plant, which would 
lie idle all the rest of the year. 

I hope a time is coming when the increase of motor con- 
nections and domestic lighting will make even a 100 per 
cent. increase of the shop consumers’ demand a negligible 
quantity in comparison with the total load ; but so Tone as 
shops bear the present large proportion, I fear that your 
suggestion, when carried to its logical conclusion, forms an 
excellent argument for the maximum demand system.— 
Yours, eto., A. L RAWLINGS. 


Taunton, Jan. 14, 1908. 


RE QUESTION 1,019—S{NGLE-PHASE CURRENTS 
FROM THREE-PHASE CIRCUITS. 


Sir,—Referring to Q.’s letter in your issue of the 3rd 
inst., it would be interesting to see oscillograms proving 
his statement that in the case of ordinary direct-current to 
single-phase rotary converters the fluctuations on the 
direct-current side are almost obliterated, though this 
question is not sufficiently akin to ours to allow conclusions 
to be made from the one to the other. 

Mr. T. S. Messent, in his letter published in the same 
issue, is right in his contention that, by suitable design, 
the internal voltage drop in the three phases of the single- 
armature rotary can be reduced to almost any desired 
value, but he overlooks the fact that the ratio between 
the voltage drop in the different phases is not altered 
thereby, and thus the distribution of the currents remains 
unaffected. 

The suggestions of making the number of turns in the 
three phases unequal, or of unbalancing the voltage supplied 
to the rotary, are not practicable, as heavy currents would 
flow between the three phases at no load. These currents 
would under condition of load only add (geometrically) to 
the currents due to the single-phase load, but not alter them. 

By such means it may be possible to obtain equal 
currents in the three phases for one given single-phase 
load, but that is surely no practical solution of the 
question. The same result can be obtained by static 
transformers, using artificial load of condensers and 
choking coils. 

Regarding the tests I referred to in my previous letter, 
they have been made on standard six-phase direct-current. 
rotaries supplying three-phase current to three slip-rings: 
being 120deg. (electrical) distant from each other, апа! 
taking single-phase current from two slip-rings having 
180deg. (electrical) distance. The load on the three-phase 
circuit corresponds (within the difference due to the higher 
no-load current) to the load which would be obtained if 
transformers were similarly connected and loaded. 

If these tests are not considered sufficiently conclusive, I 
may point out that no tests or plants are known proving 
that it is practicable to obtain balanced load on a three- 
phase circuit by means of single-armature rotaries when 
only single-phase power is used. Until such tests are 
forthcoming I maintain my previous conclusion that the 
only possible way, commercially, of taking single-phase 
current from a three-phase supply and obtaining balanced 
load is by means of motor-generator sets.— Yours, etc, 


К FAvEÉHANSEN. 
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RE QUESTION 1,023. 


Sig —Seeing that neither “Т. Y. P." nor his critics 
have suoceeded in answering the above question very 
satisfactorily, will you kindly allow me to make the follow- 
ing suggestion, which, I think, will fulfil the requirements 
stated, including that of remote control. 

The power required to propel the truck is given by the 
formula, 

H.P.-8 W (Е. + °), 
575 т 
where S = speed of truck in miles per hour; 
W = rolling weight in tons; 
К resistance to motion on level (tractive effort in 
pounds per ton) ; 
п = number of feet go to each foot rise or fall. 


In the absence of further information, we will assume 
the following values to be convenient: S = 6; К = 30; 
= 100; then 


H.P. - 6 x 11 (555 pm ) = 66 x (08 + -06) = 9:24. 
575 100 | 


Allowing the gearing to have an efficiency of 70 per 
cent., the 


B.H.P. of motor = —— = 13:2 (say 15 b. h. p.) 


The value of n, however, must be carefully considered, as 
any change in that factor will considerably alter the size 


required for the motor. 
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By using а series-wound motor the following apparatus 
will be required and to be connected up as shown in 
Fig. 1: 

1. Double-pole main switch and fuses. 

2. Motor starter with no-volts and overhead release 
(Nos. 1 and 2 would be mounted as an ordinary motor 
panel, and situated at the convenient place for control). 

5. Series-wound motor. 

4. Automatie reversing switch with levers (to be fitted 
on the underside of truck апа near the motor). 

5. Collector. 

6. Two line conductors (arranged either by the side or 
in between the two running rails). 

The type of motor starter to be used depends upon the 
experience of the man who will have to operate it. In a 
really fool-proof starter the brush arm (which is independent 


of the hand lever) will switch off immediately an attempt is 
made to cut out the resistance too quickly. The majority 
of overload release mechanisms on the market are arrange 
to short-circuit the hold-on (or no-voltage release) coil 
immediately a predetermined maximum of current is 
exceeded. This is not good practice, especially where 
damp may corrode or dust collect on to the short-circuiting 
contacts, and fail to make the hold-on coil release the 
switch-arm to protect the motor from burning up. The 
overload release should be arranged to brake the hold-on 
coil circuit when an overload comes on. If the contacts, 
through dust or damp, become defective, the motor cannot 
be started up, and no damage is done to it. 

The reversing switch shown in the diagram is of the 
drum type. This is chosen because it can be made as cheaply 
to stand rougher usage than the flat type. The drum 
contacts should be long so as to allow an ample angular 
movement of the operating levers. 'Тһеге are only two 
positions for the drum —i. e., forward and reverse.“ 
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Fig. 2 shows an arrangement of levers for operating the 
switch. The two levers, A and B, are both keyed 
to the same spindle, but in plan are in different planes. A 
roller or block is fixed near each end of the track. When 
the track has nearly reached the end of its travel, the 
lever A (at one end) or B (at the other end) is pushed 
upward as it rides over the block, and in held up by means 
of another small lever, which, by the action of a spring, 
engages: with one of the two notches in a disc which is 
keyed to the drum spindle inside the case After the 
truck has been returned the other operating lever is pushed 
up at the end of the journey, and the drum moved round 
to “reverse ” again. 

Space will not allow me to enter upon the detail of the 
line conductors or the collector, both of which can be arranged 
very simply and easily. 

If making use of the “running” rail as a line conductor 
is objected to, a third line conductor must be resorted to, 
but this would not entail much extra expense. 

The advantages I claim for my scheme are: (1) a 
minimum of electrical apparatus is carried under the truck, 
which is not so accessible nor suitable for electrical reasons 
as a motor panel; (2) the apparatus is less costly, less com- 
plicated, less liable to get out of order; (3) there is less 
apparatus to be attended to, and it can be operated by less 
expensive labour; (4) the whole plant can be readily 
isolated from the maihs by a switch which is at hand.— 
Yours, etc., E. R. Woon 

SIR, —It appears as if in the first answer to the question 
No. 1,023 a printer's error has occurred in the statement 
that 30 h.p. will be required to work the truck”; this 
should be more like 5 h.p. If a 30-h.p. motor was put on 
the truck, the result would be, when the motor was switched 
on, that it would run away ou account of having so small 
a load of, say, 1j h.p. on it, and simply smash up the 
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gearing to atoms. The system of working any truck by 
means of electrically-operating switches in which there is 
а certain time element does not prove satisfactory for jobs 
of the nature as stated in the question. 

The firm with which the writer is engaged had consider- 
able trouble some time ago with some quick-travelling 
hoists, which travelled at 200ft. per minute. These were 
operated by means of а hand rope which went on to the 
rope wheel of the starting switch, the motor being fitted 
with a brake electrically operated by means of two 
shunt coils in series with the shunt winding of the 
motor. To stop the hoists the main circuit was first 
broken, and then the shunt and brake circuit were broken, 
across which a non-inductive resistance was placed so as to 
take up the kick. After the shunt circuit was broken it 
took some two or three seconds for the brake to drop, due 
to the residual magnetism in the motor fields and the brake 
coils. In this time the hoist had travelled some 6ft. to 
8ft., and with a varying load it was impossible to get the 
hoist to pull up within 2ft. to 3ft. of the same spot each 
time, and it was found necessary to substitute for the elec- 
trically-operated brake one operating directly by mechanical 
means from the actuating rope, in such a manner that when 
the starting switch was moved to the “off” position the 
brake came on instantaneously. Therefore, if a truck has 
to travel 10ft. at a fairly quick speed, the margin in which 
the same has to be pulled up to rest will be so small that 
it will be impossible to allow a margin of some 3ft. or 4ft. at 
each end, so that the electrically-operated switches will not 
have sufficient time to work in, thus compelling one to use 
mechanical means instead of electrical means for operating 
switches and brake.— Yours, etc., C. G. 


CHEAPENED METHODS OF ELECTRICAL DIS- 
TRIBUTION. 


SIR, —With reference to a leading article in your current 
issue on “Electricity Supply to Small Towns,” you draw 
attention to Mr. Snell's remarks about the great cost of 
distributing electrical energy in small towns, which means 
small consumers scattered over a large area. The writer 
being manager of and largely interested in an electric 
supply company supplying a small town, is day by day 

e to realise the great advantage the gas company have 
in supplying small consumers. Once inside the doors of 
& consumer’s premises electric light can safely hold its 
own, but with small consumers the interest and deprecia- 
tion on the capital cost of getting there absorbs a large 
percentage of the subsequent profit, so with a view to 
reducing this handicap the recognised methods of distribu- 
tion have been departed from in several towns, some par- 
ticulars of which were given in a paper on “ ае 
Methods of Electrical Distribution" by Mr. J. Н. C. 
Brooking (Institution of Electrical Engineers, Manchester 
Section, Dec. 18, 1906). 

It is generally difficult to foresee how economy can be 
effected, but when the time arrives to do the work and one 
is on the scene of operations the local surroundings lend 
themselves to suggesting short cuts. The work is done 
and then forgotten, so it would serve a very useful purpose 
if you followed the plan adopted in above paper and asked 
engineers of different towns for particulars of means they 
adopted to reduce the cost of distribution, and thus procure 
for publication much useful information that now exists 
buried in some out-of-the-way districts.— Yours, etc., 

£. S. D. 


[We shall be pleased to receive any further correspond- 
ence оп this important subject.—Ep., E. E.] 


LIVE-STEAM FEED-WATER HEATING. 


SIR, Ав a member of the firm which has been primarily 
responsible for the “resurrection of appliances for live- 
steam beating," I would ask for space to add a few words 
to Mr. Wilkinson's letter which appears in your issue of 
the 10th inst. 

Live-steam heating in itself has never been dead. 
External live-steam heaters have been in constant use for 
many years, and have proved their efficiency, External 
heaters being comparatively costly and cumbersome, 


engineers have devoted considerable attention to internal 
heaters, which, besides being cheaper, are also more 
efficient. 

For many years different internal heaters were tried and 
failed, but the failure was always mechanical. The heaters 
broke down owing to their designers not appreciating the 
fact that the feed water must be pumped into a solid body 
of water, not into a vessel or pipes filled with steam or air. 
All attempts to pump or spray the feed water directly into 
the steam space failed through the pumps and check valves 
refusing to act under these conditions. Also internal 
heaters consisting of closed vessels placed in the steam 
space failed. Having a pipe leading up to them from the 
check valve and discharge pipe leading down below the 
water - level in the boiler, they naturally collected all 
the air which is always released from the feed water as it 
is heated. This air, having no possible escape, accumulated 
until it filled the heater ; then the impossibility of pumping 
into air and steam asserted itself, and the heavy hammering 
action which resulted soon burst the pipes or the heater, or 
both. . 

Mr. Patterson’s “ resurrection ” began in 1900, when we 
patented and put upon the market an internal heater 
which did not fail mechanically. We got over all the 
difficulties by supplying a vessel holding a sufficient body 
of water to ensure the satisfactory working of the pumps, 
and we made this vessel open at the top so that it is quite 
roe rg р: for air to gather in it. This is our original patent, 
and it is owing to its thorough success that there has been 
the “resurrection,” accompanied by the usual imitations 
which always surround a successful invention. 

I do not quite ucderstand Mr. Wilkinson's remark about 
its being possible for a live-steam heater to “entail a 
heavier consumption of fuel than would be required were 
the boilers minus the live-steam heater.” This has never 
occurred in my experience, and I can only conceive its 
happening where the feed water is violently ejected from 
the top of an apparatus which has not a chamber large 
enough to receive and steady the feed water before it 
overflows into the heating trays.— Yours, ete., 

A. W. HAMILTON, 
Hon. President, Belfast Association of Engineers. 

Prince’s Dock, Belfast. 


THE RAILWAY CRISIS. 


“ Lancastrian is quibbling, which is not argument. I 
will again take his own example. He says “I said wages 
were not paid out of capital,” and his original example was 
in the building of a dock wall, when he thought that value 
put into the wall during the week equivalent to im paid 
meant that wages were not advanced by capital. He now 
importe the term “credit,” and lays the fault to “credit 
system.” A dock wall broadly, consists of materials 
+ labour, and as the dock wall is to last for years, and the 
return on materials + labour is by driblets, I fail to see 
how any man сап deny that capital advances—that is 
vulgarly Speaking, pays wages—thereby using the term 
pays = advances., I never argued finality of payment, 
only absolute necessity for “ advancing.” Both 
" Staffordian” and “ Lancastrian” are permeated with 
one ineradicable idea—collectivism—the “ community "— 
in my mind, an idea which has not a single element 
of right or justice in ite purview. Mill says—and in 
this Ї emphatically agree with him—that “the founda- 
tion of the whole is the right of the producers to what they 
themselves produce.” Granted the correctness of that view 
there is an end to polite confiscation by a community 
Jones saves £1 out of his month’s salary ; he buys a share 
in a company, and because of his abstinence he becomes a 
capitalist, therefore a pariah whose capital is to belong to 
and to be controlled by acommunity. This view, in my 
humble opinion, is pure unadulterated rubbish. If Jones 
goes on saving up his pounds and investing them, ulti- 
mately handing the total over to his son or to Jack 
Robinson, has he not right to do so? Why is Jones (r 
Robinson, careful saving man or men, to divide with Brown 
and Smith, who neither work well nor save? Jong 
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worked for the £1 he saved last month ; he uses it pro- 
duetively as capital. He had no immediate return for 
the work equivalent to that pound ; he deferred his return 
till the products of the investment came to hand. And it 
is во with all capital. We began this controversy upon the 
point “identity of intereste.” I intentionally enlarged it 
on my side to show that capital = labour of a right took 
its share of the return from the combination capital + visible 
labour. My friendly opponents have diverged much further, 
and in order to combat their extraordinary views I should 
have to write а volume per week. lama mere unit among 
workers, and anonymous contributions carry little weight, 
but let my opponents read Rogers's “ Political Economy," 
Chapter VI, p. 58, et sej, and get his opinion as to 
“identity of interests, and he says: It is idle, then, 
for labourers to talk of the tyranny of capitalists 
in the mass." Later on in another chapter he has 
one of the most weighty sentences ever penned by 
mortal man, vide p. 117, Chap. X : “ Ап educated people 
works less and earns more than one which is untaught 
can." "The question whether capital is held by 100,000 or 
by 100,000,000 is altogether outside the general question. 
The holder of capital is the holder of unrewarded work 
till the capital is used productively and gets its return, and 
the work of yesterday has as much right to its reward as 
the work of to-day. As it seem impossible to agree upon 
even а fundamental point, it is useless to continue this 
controversy. Unless there can be points of absolute agree- 
ment as a jumping-off ground there can be no real 
argument. THE WRITER ON THE CRISIS. 


THE BRITISH CORRESPONDENCE SCHOOL OF 
ELECTRICAL ENGINEERING. 


This new organisation for giving instruction in electrical 
engineering by correspondence has been organised by Mr. 
Frank Broadbent, M.I.E.E., and Mr. Andrew Stewart, 
A.M.LEE. The offices are at 36, Maiden-lane, Strand. 
W.C. After giving the two names above as technical 
diréctors of the undertaking, it is hardly worth while saying 
any more about it, as these two gentlemen are so wcll 
known throughout the electrical engineering industry in 
this country. Still, from the information they have placed 
before us, we can see that the scheme of instruction is good 
and the arrangements for ensuring a close touch between 
students and instructors excellent. 

So far the following courses have been arranged : 
elementary electrical engineering ; practical electrical 
engineering, dealing with the apparatus for the generation 
and distribution of electricity ; electric power distribution 
over large areas; the management of clectric light and 
power installations ; electric wiring ; the general design of 
direct-current electrical machinery ; and, finally, the design 
and construction of polyphase machinery. The number of 
lessons in each course varies from eight to twelve, and the 
fees from £1. 1s. to £2. 10s. These charges are reason- 
able, and the new school will bring instruction by corre- 
spondence within the reach of numbers who from their 
inability to attend good technical classes are handicapped 
in their endeavour to improve their status in the profession. 


TRADE NOTES AND NOVELTIES. 


Ammonia Recovery Gas Plants. 


Messrs. Crossley Bros., Limited, Openshaw, Manchester, 
have just issued a pamphlet in which attention is called to 
their recent improvements in producer-gas plants, and especially 
to those designed with 4 view to the recovery of ammonia. 
Their work in connection with power-gas plants is too well 
known to need emphasis here, but the design of their 
plants for the recovery of ammonia is of sufficient interest 
to warrant a description of the system. In designing plants 
for ammonia recovery it has long been well known that when 
bituminous fuel is subjected to superheated air and steam, with 
dkcess of steam, at à low temperature, a considerable proportion 
of the original nitrogen contained in all coals is present in 
the gas produced in the form of ammonia. То make this 


process an economie success, it has been found necessary (їп 
practice to cool the gases leaving the gas producer to such а 
degree of temperature that a great proportion of the latent heat 
of the steam present in the gas is recovered. А portion of this 
heat is recovered by superheating the air and steam on its way 
to the gas producers. To recover the remainder of the heat, 
together with the latent heat of the water vapour present in the 
gases, it is usual to cool the gases and condense the water 
vapour present in them by means of circulating water, which 
heat is afterwards recovered in an air saturating tower. Messrs. 
Crossley Bros. by their improved arrangement have reduced the 
cost of the process very considerably. In the main, the essence 
of their system consists in washing and cooling the gases, 
condensing the water vapour, and absorbing the ammonia in one 
and the same apparatus. The sulphate liquor circulated is used 
for the purpose of simultaneously saturating the air with water 
vapour and causing the liquor to be cooled for further circula- 
tien. In addition to a simple system of regeneration and 
ammonia extraction, a form of gas producer is used in which a 
rotary cone firegrate, having a large grate area, and distribut- 
ing the air blast evenly throughout the fuel bed. A typical 
sample of the gas made in one of the producers showed the 
following analysis: CO,, 16:0; CO, 12:0: Н, 29:5; CH., 1:0; 
N, ete., by remainder 42:5 per cent. combustible. The new 
ammonia recovery plant shows great improvements on the 
previous form in use, judged from the main points described in 
the pamphlet, which our readers are advised to procure for 
themselves. 


Large Morse Chain Drives. 


The Westinghouse Brake Company, of 82, York-road, King’s 
Cross, London, inform us that they have recently executed an 
order for what is probably the biggest chain power transmission 
yet attempted—that is to say, three Morse silent high-speed 
rocker-joint drives complete, each to transmit 500 h.p. These 


Morse Silent Chain T rive (Westinghouse Brake Co.) 


drives were ordered by an engine works in Russia, Government 
of Moscow, which already had a 280-h.p. Morse drive in satis- 
factory operation. The accompanying illustration gives a good 
idea of the appearance of these large. drives, of which the 
following are further particulars : diameter of wheels, 37°78in. ; 
face width, 22in.; chain, 2in. pitch, 10in. wide. Two chains 
running side by side over one set of whecls. 


* Wilkinson" Feed-Water Heater. 


We are glad to note from the testimonials from engineers 
which Mr. G. Wilkinson, Beech Mount, Harrogate, has 
reprinted and circulated with the latest issue of his pamphlet, 
that the ** Wilkinson " feed-water heater continues to give the 
satisfactory results that were predicted for it. "The fact that 
during the past few months orders for over 80 heaters have been 
received (including many repeat orders) shows that its advan- 
tages are appreciated. At the Wakefield electricity works, 
where this apparatus is in operation, the increase in steam 
output amounts to about 35 per cent., and the increase in 
evaporation per pound of fuel from and at 212deg. F. to about 
6 per cent. "Tests were recently made, under the personal 
supervision of four independent experts, upon a Soft. by 
8ft. 6in. Lancashire boiler, fitted with two check-feed valves, 
one giving economiser feed direct, and the other connected 
through the Wilkinson steam temperature feed-water heater. 
The results showed an increased evaporation per pound of coal, 
deducting 1 per cent. for the difference in temperature of feed 
water from economiser, amounting to 12/5 per cent., and a 
saving in coal, making no extra allowance for a.continuously 
clean and ећсіепі boiler, of 11 per cent. A full description of 
the apparatus has already appeared in these columns. 


Controllable Superheaters. 

The Cruse Controllable Superheater Company, 5, Blackfriars- 
street, Manchester, have given in a neat little pamphlet an 
illustrated description of their novel method of control. It is 
claimed that controllable superheaters, worked with induced or 
forced draught, give high-temperature gases in the downtake, 


[ 
- — —— — | 


THE ELECTRICAL ENGINEER, JANUARY 17, 1908. 


95 


—— — 


The steam-tubes are protected by internal water controller 
tubes, and do not burn. Controllable superheaters supply the 
link hitherto missing in Lancashire boiler plants viz., that 
between the economisers and the boiler. The feed from the 
economisers is passed through the internal or controller tubes 
of the superheater, and is raised therein from the economiser 
temperature of about 250deg. F. to the temperature of the 
steam in the boiler, which, at a working pressure of 16010. on 
the square inch, would be 370deg. F., and enters the boiler at 
full temperature ready to be transformed into steam. The 
“реа is usually made equal to a minimum working pressure 
of 200lb. on the square inch, and is usually designed to give а 
maximum total steam temperature of steam of 575deg. F. 


Hopkinson Gas Plants. 


The ороод Gas Plant Company, Standard Works, 
Huddersfield, have sent us а copy of their new list of suction, 
1 9 905 pressure, and pressure gas plants for non-bituminous 
uels. 

B. T. H. Lamps. 


An artistic card, depicting Sunset in the Fens, is the 
latest of the B. T. H. publicity productions. The text on the 
card is as follows: When the sun sets use B. T. H. Edison 
electric lamps, which give maximum light at minimum cost.“ 


Vuleanised Insulated Cables. 

Messrs. Johnson and Phillips, Limited, Charlton, Kent, have 
handed us a copy of their new list dealing with Paterson's 
vulcanised bitumen cables, of which they are the manufacturers. 
Single, twin, and three cored cables are priced in the list, and 
particulars are also given of Paterson's jointing material. A 
copy of this list will be sent to anyone interested. 


PERSONAL. 


Mr. C. A. L. Prusmann, borough electrical engineer at Swansea, has 
been granted leave of absence for two months owing to ill-health. 
Mr. G. H. Thompeon, assistant engineer, will act for him during his 
absence. 

The Carlisle Electricity Committee have decided to ofter the appoint- 
ment of electrical engineer to Mr. Allen, the chief assistant engineer 
of Plymouth. Mr. Allen was the second on the list of selected 


applicants. 

Mr. D. E. Bell, who has been for several years in the employ of the 
Sunderland Corporation electrieal department, has been presented 
with a gold watch and a cigarette case on leaving to take up a position 
under the Cleveland and Durham Electric Supply at Middlesbrough. 

There was an interesting gathering at the head offices of the Black- 
burn electric tramway department last week-end, when Mr. Wm. 
Thomas, one of the senior car drivers, who is leaving the country for 
New Zealand, was presented with a silver-mounted umbrella and 
letter case as a token of esteem by his fellow employés. 

With reference to our note in last week's issue that Mr. О. F. 
Francis, of Kirkcaldy, had been appointed electrical engineer for 
Carlisle, it is now stated that the Kirkealdy Burgh Council have 
offered Mr. Francis а substantial increase in salary to remain in 
Kirkcaldy, and he had decided to accept it. Тһе salary offered by 
Carlisle was £300 а year, with increments of £20 a year until it 
reached £400 ; but the Kirkealdy Town Council have made the salary 
£350 а year, with increments of £25 а year until the salary reached 
£400. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Whitehaven.—The Harbour Commissioners have decided to have 
tantalum lamps installed on the Lime Tongue. 

Watford.—A proposal is on foot to apply for a loan for the 
remodelling of the electricity works and plant. 

Bradford.—Six houses were wrecked as the result of a gas explosion 
in Legrams-terrace, Listerhills, the dumage being estimated at about 
£5,000. 

Wallsend.—The Town Council are making a strong protest to the 
gas company owing to the increase of Jd. per 1,000ft. levied hy them 
in the district. 

Carlisie.—The Council are seeking sanction to the borrowing of 
£5 000, the estimated cost of prospective mains extensions during the 
next three years. 

Leioester.—On Monday evening last a serious gas explosion took 
placc in а house owing to the existence of a leakage between the meter 
and the street main. 

Leeds.—Owing to fumes produced by the imperfect combustion of 
coal gas а lad was poisoned in bed last Sunday morning. '' Accidental 
death " was the verdict. 

Beokenham.—The Urban District Council have decided to apply 
to the Local Government Board for sanction to loans for electricity 
parposes totalling £19,023. 

Bolton.—No fewer than 18 leading cotton spinning and weaving 
firms and textile machinists, and one or two bleaching concerns, aro 


now using electricity for driving purposes, 


Liverpool .—''Death from gas poisoning, caused by faulty gas- 
fittings," was the finding of a jury folding an inquest on the body of 
John Quinn, a master carter, on Monday last. 

Dundee.—In connection with the new generating station the con- 
tractors for the foundations have now commenced operations, and the 
work is being carried out as rapidly as possible. 

Broughty Ferry.—The amount of electric current generated at the 
Corporation electricity works for Decembcr was 20,789 units, an 
increase of 1,732 units as compared with last year. 

Winchcombe.—A statement of accounts for the year was submitted 
to the gas company recently, when another deficit was shown. No 
dividend has been paid by the company for some years. 

Clapton.—At an inquest held проп а victim from suffocation by 
gas, Dr. Wynn Westcott, the coroner, stated that cases of gas poison- 
ing were far more common now than they were 10 years ago. 

St. Marylebone.—The Electricity Committee of the Council have 
adopted a wall plug meter for registering supplies for radiators, 
power, etc., and have decided to rent the 100-unit size at 2s. 6d. per 
quarter. 

Manchester.—Rumours have bcen current to the effect that 
another American electrical engineering firm are about to build works 
in Trafford Park, but no official confirmation of the report can be 
obtained. 

St. Panoras.— The Electricity Committee are recommending tho 
painting of the arc lamp-posts at an estimated cost of £50 ; also an 
extension of mains to Grafton-mews in order to meet the demands for 
electric lighting of premises situated there. 

Release of Trustee.—The London Gazette states that Mr. A. S. 
Cully, of Ruskin-chambers, 191, Corporation-street, Birmingham, has 
been released from trusteeship in the estate of Mr. F. E. Williams, 
electrical engineer, 528, Coventry-road, Birmingham. 

Southend.—4An alarming gas explosion occurred at 7, Ambleside- 
drive on the 12th inst. The bay window was blown out, the casement 
door landed in the garden, and the glass and ceiling were wrecked. 
The premises caught fire, but the flames were soon subdued. 

Lowesteft.—At the last Council meeting the Electric Lighting 
Committee reported that there were connected to the mains 850 con- 
sumers, representing 42,294 8-c.p. lamps, also that during the past 
month 18 new consumers, representing 511 8-c.p. lamps, had been 
connected. 

Devonport.—At the last meeting of the Town Council strong 
complaints were made of the poor quality of the gas, and it was 
reported that there had been received no less a number than 282 
complaints received at the office during January, and 561 during 
December. 

Liquidation.—According to the London Gazette, the creditors of 
the City of Wellington Electric Light and Power Co. are required to 
send particulars of their debts and claims to Mr. H. E. Salt, the 
liquidator, 251, Winchester House, Old Broad-street, London, E.C., 
by Jan. 24. . 

Stook Exohange.—The Stock Exchange Committee have appointed 
Jan. 22 а special settling day in the Great Fitzroy Gold and Copper 
Mines' 50,000 shares of £1 each, fully paid, Nos. 1 to 25,000 and 
350,001 to 375,000 ; and the Java Rubber Plantations’ 19,500 shares 
of £1 each, 15s. paid, Nos. 6,001 to 25,500. 

Paddington.—The Borough Council have been compelled to vote 
£700 of the ratepayers’ money to meet the increased charges of the 
Gaslight and Coke Co. for public lighting in the borough. The 
Council have decided to support the Islington Council in an appeal to 
the Board of Trade for an inquiry into the administration of the 
company. 

Margate.—Tho Town Council have passed the following resolution 
to be forwarded to the President of tho Board of Trade: ‘‘ That this 
Council urges upon the President of the Board of Trade the desir- 
ability of installing a system of wireless telegraphy between the Long 
Sand lightship and the shore, at an early date, for the purpose of 
assisting in saving lives at sea." 

Flint.—No less a price than 4s. per 1,000 cubic feet is charged for 
gas by the рыу to the Corporation. In addition 10s. 9d. is 
added per lamp for lighting and cleaning. The Council have tried 
unsuccessfully to get the price lowered, and have now resolved to 
obtain information from engineering firms as to the cost of establishing 
an electric plant in the borough. . 

Oakworth.—Joslhua Moore, а retired overlooker, was last weck 
found dead in bed. The room was full of gas, and evidently this was 
the cause of the death. The deceased is said to have been without 
sense of smell, so would not have detected the escape of gas. If 
electricity had been the illuminant, no sense of smell would have been 
necessary to have prevented this death. 

West Bromwich.—On the night of the 9th inst. an alarming 
explosion, caused by an escape of gas, occurred on the premises of 
Thomas D. Beddard, the Pheasant Inn, Albert-street, West Bromwich. 
A fire was being lighted under a boiler in the brewhouse at the time, 
and the force of the explosion was so great that part of the roof of the 
brewhouse was wrecked and the roof of an outhouse was completely 
blown off, 

Buxton Congress.—An exhibition of the latest examples of 
medical and sanitary equipments, gas, water, and electrical apparatus, 
etc., will be held at the Buxton Pavilion from July 18 to 24, 1908. 
under the auspices of the Royal Institute of Publie Health, the presi- 
dent being the Right Hon. Victor Cavendish, М.Р. The exhibition 
will be open to the public, and an opening reception will also be held 
in the same building. 

Barrow.—The Local Government Board have held an inquiry into 
the application of the Town Council for sanction to the borrowing of 
£5,000 for purposes of the electricity undertaking. The town 


96 


THE ELECTRICAL ENGINEER, JANUARY 17, 190 


clerk stated that the {рано was made to meet future capital 
expenditure to carry on the work on businesslike lines. There being 
no questions the inquiry was closed, and the inspector subsequently 
visited the different works. 

Poplar.—The Borough Council have, on the recommendation of 
the Electricity Committeo, decided that a rate of 2d. per unit for 
lighting shall be offered to tradesmen entering into agreements, for 
not less than 12 inonths, for inside and outeide lighting, with a 
minimum charge of 50 per cent. of the maximum current consumable, 
on an average of six hours’ lighting per day; or for inside lighting 
only, on similar conditions, at 24d. per unit. 

Newport.—The town clerk has waited on the Board of Trade and 
the Local Government Board with regard to the sum of £2,819 
required in connection with the Corporation-road power station. The 
Board of Trade will grant the loan, but it is suggested that the Cor- 
desde should go in for a provisional order to amend the Newport 

rporation Acts, 1900-2-6, so that the loan could be arranged. 
This has been agreed to by the Town Council. 

Therapeutic Radium Baths.—The Austrian Minister of Agri- 
culture has decided to create а radium-bathing institution at Joachim- 
sthal in order to utilise radium water for therapeutic purposes. 
Proposals have already been made to the Government by the Karlsbad 
Municipality, and, says the Morning Post, hy an English syndicate for 
the organisation of radium baths, but the Minister of Agriculture has 
determined to retain control of the undertaking. 


Windsor.—The Oouncil are asking the Windsor Royal Gaslight 
Co. and the Windsor Electrical Installation Co. to tender for the 
lighting of the town from March, 1909, the tenders to be delivered hy 

arch д1, 1908. The period of lighting to be for tive years, and the 
lighting power to be not less than at present. Also that each com- 
pany be asked to also tendor on the basis that at the end of the term 
the standards shall be the property of the Corporation. 


Cottingham.—Strong complaints have been received by the Urban 
District Council from residents as to the bad lighting of some of the 
lamps in the village. The Council in turn have complained to the 
British Gas Oo., who have asked that if there was cause for further 
complaints they should be sent to the company and not to members 
of the Oouncil. The chairman very properly considered that the 
Council was the authority to whom complaints should be made. 


Morley.—The Oouncil having received prices for the lighting of 
Satcherd-lane, have resolved to install electricity as against gas, the 
cost of the former proving to be cheaper. The output from the 
er works for the month of November was 26,93) units, as 
compared with 23,006 the corresponding month of the previous year, 
being an increase of 5.924 units. There were 20,602 units sold to 
consumers by meter, against 18,151 the previous November, showing 
an increase of 2,451 units. 


The Westinghouse Companies.—The United States judge has 
issued an order permitting the receivers of the Westinghouse Electric 
and Manufacturing Co. to exchange a claim of £174,976 against the 
British Westinghouse Electric and Manufacturing Co. for shares in 
the Traction and Power Securities Oo. of Great Britain, equal at par 
to the same amount and interest, provided that the British Westing- 
house Electric and Manufacturing Co. secures bona fide subscriptions 
for a bond issue of £250,000. 

Fareham. — The electrical engineer having advised the Urban 
District Council that it was necessary to increase the high tension 
from Harrison-road to Trinity-street, the Council have decided to lay 
a main underground from Harrison-road by way of the back path to 
Trinity-street instead of increasing the overhead wires. This will 
secure а sufficient supply for the new Price’s School. The Council 
have also decided to place telephone instruments at the electrical 
engineer's house and the electric light station. 


Accrington.—At a meeting of the Electricity Comn.ittee last 
week-end the chairman reported having, with other councillors, met 
representatives of Messrs. Belliss and Morcom at the electricity works 
in relation to the recent breakdown of one of the engines, and the firm 
undertook to make the defect good free of cost. They had also offered 
to allow their engineer to remain at the works for a period of some 
вїх weeks to carefully watch the engine at work, provided the Corpora- 
tion would pay half his wages during that time. This course was 
agreed to. 

Middlesbrough.—The Corporation electrical engineer (Mr. Н. M. 
Taylor) reports that during December the units sold numbered 
188,785, an increase of 40,000 units on the corresponding month of 
December last year. The revenue amounted to £2,196, against £1,840 
last year, and the estimated profit was £1,201, against £1,145 last 
year, the total works cost being £994, ог 1 26d. per unit, compared 
with 1:124. last year, an increase of ‘14d. per unit. During the 
month 615 lamps were connected, making 85,884 lamps connected 
up to date. 

Bredbury and Eomiley.—4A letter from the secretary to the 
General Post Office applying for the consent of the Council to the 
fixing of an overground telegraphic line along Stockport-road, between 
Stockport and Hyde p E boundaries, was read at the last meeting 
of the Council. upon which it was agreed that the application be post- 
poned for further consideration, and that in the meantime the Stock- 
port Corporation be informed of the application, and that they be 
requested to submit their observations in respect thercof, especially 
in regard to the tramway system. 

Erith.—Tle sub-committee of the Council, which had been 
appointed to consider the question of the insurance of the boilers, 
superheaters, and economiser at the electricity works, reported at the 
last committee meeting that they had considered the quotations of the 
National Boiler and General Insurance Co. and the Manchester Steam 
Users' Association for an insurance of £6,000 upon the group of 
boilers, superheaters, and economiser, and accepted, the quotation of 
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the National Boiler and General Insurance Co. for such insurance at a 
premium of £20. 1Cs. 6d. This was approved by the committee. 


Edinburgh.—The end of the dispute between the Postmaster-General 
and the Corporation of Eliuburgh over the laying of the underground 
wires is not withinsight. The Dostnaster Осава against tho wishes 
of the Corporation, wants to open up part of Princes-street, and he 
declines to accept the alternative routes proposed by the committee. 
Pointed correspondence has taken place between parties, and the town 
elerk of Edinburgh, commenting on the necessity for bringing matters 
to a definite point, suggests a direct reference to the appeal tribunal. 

Oldham —A Lora] Government Board inquiry will be held on the 
22nd inst. into an application by the Corporation for sanction to the 
borrowing of £1,500 for extensions to the electricity undertaking. 
At the last Council meeting regret was expressed that applications for 
the supply of electricity to cotton mills could not be entertained owing 
to the insufficiency of plant. The total units sold during the fortnight 
ended Jan. 1 were 223,653. compared with 196,238 units in correspond- 
ing fortnight last vear. The units used for lighting and power were 
69,497, and 154,156 for traction purposes. The number of аге lamps 
connected is 646, incandescent 23,706, and motors 365. 

Farnham. — It was reported at the last meeting of the Urban 
District Council that Mr. Roumieu, J. P., of the Farnham Electric 
Lighting Co., had interviewed the Public Works Committee in regard 
to the company's desire to provide electric lighting by means of 
overhead wires. Mr. Roumieu wrote that it was only by overhead 
wires that current could be produced at a price that would be readily 
paid by the consumers. He said the Board of Trade had decided to 
postpone the revocation of the company’s order until the Council came 
to a decision on the matter. Mr. Patterson said the Council ought 
to have had more information from the company, and the chairman 
agreed. The clerk was instructed to write for fuller infurmation. 


Bournemouth. — At the last meeting of the Town Oouncil the 
borough eng neer reported a correspondence with the National 
Telephone Co., who wished to make use, for underground telephones, 
of certain of the ducts, the property of the Corporation. The com- 

any asked the terms upon whieh the Corporation would lease the 
sis to the company. It was decided to inform the company that. 
the Council would be prepared to let the ducts for а term expiring on 
the date of the company's licence in 1911, at а rental at the annual 
rate of £70 per mile, this to be subject to the company paying all 
expenses in connection with any alterations required to be made to the 
duets or otherwise in connection with the matter, and to the execution 
of an approved agreement 


Shetland.—Orkney and Shetland have not been in telegraphic com- 
munication with the nainland since Dec. 27, and it is announced that 
until the cable is repaired wireless telegraphy will be installed. The 
mainland station, whicli is now almost completed, has been erected on 
an out-of-the-way spot at the nearest point to the Shetland station. 
A qualified staff of telegraphists will be sent to the stations from the 
Aberdeen Post Office, and it is expected that within a week wireless 
messages will be transmitted to Shet'and and the other islands. Thus 
through communication will be established between the mainland and 
Iceland and the Faroes. At present, messages to Shetland and the 
Orkneys are dispatched from the mainland by mail steamer. It is 
expected that some considerable time will clapse before the cable 
can be repaired. 

Shoreham.—The Works Committee of the Shoreham Harbour 
Trustees have called the attention of the Oorporation of Brighton to 
the weakening of the east beach in front of the electricity works, which, 
in the opinion of the Trustees, has become a source of danger to the 
works and the harbour generally, and have asked the Corporation to 
immediately deal with the matter. It appears that the weakening of 
the east beach in front of the electricity works is of such m 
the interests at stake being so large both with regard to the electricity 
works and the harbour itself, that something should be done without 
delay. There has been a great loss of shingle in front of the works, 
and there is also а danger arising to the harbour from the possible 
breakage on the west side of the electricity works, in which case the 
south channel would be seriously involved. 

Northfleet.— At the District Council meeting the clerk reported 
upon the London and District Electricity Supply Bill. Although 

orthfleet and Gravesend were mentioned in the Bill, it did not mean 
that the promoters would necessarily come so far down. The works 
would be situated in Essex. If the promoters did extend to North- 
fleet, they would be able to supply electric energy for power purposes, 
and 20 per cent. of that supply could be utilised for lighting pur- 
poses. Subject to Gravesend's consent they could also supply the 
trams. Butin the event of the promoters buying the undertaking of 


the Gravesend Oorporation, it was stipulated that the conditions 


under which Gravesend had to supply would no longer be in force. 
It was agreed that the clerk should confer with the town clerk of 
Gravesend with further reference to the matter. 

Carmarthen.—A special meeting of the Town Council was held on 
the 10th inst. to consider the draft arrangement with Messrs. J. В, 
Saunders and Co., of Cardiff, for the electric lighting of the town. 
Several objections were made on the ground that the electricians had 
not adhered strictly to the terms contained in the agreement entered 
into with the Council some time sgo. Ohief objection was laid to 
Clause 12 in regard to overhead wires, the clerk being instructed to 
lodge an objection with the Board of Trade by the 15th inst. in case 
Messrs. Saunders and Co. did not acquiesce in the Council's demands. 
It was also agreed to insist upon Messrs. Saunders and Oo. including 
the following streets in their main cable area: Blue-street, John-street, 
Waterloo-terrace, and Water-street, to the junction with St. Catherine- 
street. Failing refusal of consent objections will be lodged. 

Haywards Heath.—The Urban Council and the officials of the 
Post Office Telephone Department held a meeting on tho 10th inst., 
when the telephone officials requested permission to erect, wooden poleg 
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in plaos of the fallen iron standards to carry the Post Office telephone 
wires through the town. The Haywards Heath Council have received 
а strongly supported petition from owners and residents along the 
route of the demolished poles not to allow the erection of poles. but 
that the wires should be carried underground. The telephone officials 
urged reasons against the ыо system, and held out Jittle 
prospect of the request bein ed to, but the Council resolved not 
to grant permission for wooden poles, and decided to send a petition 
to the Postmaster. General asking that the underground system should 
55 apte in carrying the trunk telephone lines through Haywards 
eath. 

_ King's Lynn.— At the Council meeting the engineer reported that 
since the previous meeting one 5 for a supply of current had 
been received, making a total of 614 private connections ; that five 
electric radiators had been fixed for existing consumers. Tle 
question of the lighting of 8t. John's Ohurch was considered, and 
the matter was left in the hands of the chairman and engineer to 
deal with. The engineer reported that the number of units generated 
during November, 1907, was 69,780, against a total of 65,951 for 
November, 1906 ; total units sold to private consumers (light and 
power), 41,166, against 31,793 ; units sold at lighting rates, 25 965, 
against 21,525 ; units sold at power rates, 15,291, against 10,470; 
cost of fuel, stores, repairs, and wages at station in November, 1907, 
was £181. 6e., against £159. 10s. for November, 1906 ; cost per unit 
generated, 0°6236d., against 0:5866d. ; wages of lamplighters and 
repairs to lamps, maius, and meters, £25. 7s. lld. against 
£26. 4s. 9d. 

Airdrie.—At the last meeting of the Council a letter was read from 
the Board of Trade iutimating that application had been made under 
the Airdrie and Coetbridge electricity order for power to the company 
to lay cables for the supply of extra high-pressure energy. А reporton 
the matter was read fron: the burgh surveyor, who stated that the 
company had already a high pressure of 6,600 volts to their sub-station in 

ig-street, where it was distributed, and they had laid a high-pressure 
cable to the Rivet Works in Hogg-street. They now proposed to lay 
the high-pressure mains in troughs, the nature of which was not 
specified, but he suggested that they be of carthenware. It was also 
proposed to allow connections to earth, and he pointed out that this 
might affect gas or water pipes that'were close to the cables, and he 
suggested that the gas and water managers should he consulted in 
their tive departments. The matter was remitted to the Gasworks 
Committee with powers, if necessary, to consult an expert, and to 
keep in touch with what was being done in the same matter hy the 
Coatbridge Council. 


Luton.—The Council have decided to urge the Board of Trade to 
reintroduce the Electricity Supply Bill during the coming session, and 
exercise every means t» have the same passed into law. The electrical 
engineer las reported that since Dec. 2 last 91,109 units had been gene- 
rated, an equivalent of 480 8-c.p lamps and eight motors of 41 h p. 
connected, making a total of 456 consumers, with 24,941 lamps and 
218 motors of 1.561 h.p. The number of units generated showed an 
increase of 48 per cent. over the number generated during the corre- 
sponding period of last year. At the present time applications were 
in for over 1,000 additional lamps and 41 h.p. in motors The main 
in Park. street will be extended in order to supply light to the tram- 
way car shed, at an estimated cost of £74. The electrical engineer 
reported that he had invited tenders for replating and renovating the 
present storage battery and increasing its capacity. The tender of 
the Chloride Electrical Storage Co., of Clifton Junction. Manchester, 
has been accepted at the price of £559, and the expenditure will be 
met by three annual payments out of revenue. 


Westminster Engineering Co.—Tho Westminster Engineering 
Co. report that in order to devote their attention particularly to the 
manufacture of dynamos, motors, switchboards, arc lamps, and other 
specialities they have disposed of the wiring. fittings, and installation 
branch of their business carried on зіпзе 1890 and up to this date at 
16, Davies- street, Berkeley-square, W. Mr. Walter Riggs, who 

the branch for then) for seven years, retains his position 
with the new proprietors, who will continue the business under the 
паше of '' Girdlestone and Co., but neither the Westminster Engi- 
neering Co. or Mr. J. O. Girdlestone, the managing director of the 
compeny, have any interest in, or are in any way connected with, the 
business after the date of this notice. The offices and sales depart- 
ment will remain at Vic'oria.road, Willesden Junction, as before, but 
customers who find it more convenient may still deal with Messrs. 
Girdlestone and Co, who arc agents for the sale of the company's 
manufactures. The company are busy at their works in all depart- 
ments, and business prospects look very bright. 


Electrical Fittings.—An important Admiralty order has been 
received relative to the nature of balancing and other tests which the 
electrical fittings and circuits of vessels must in future undergo at the 
conclusion of refits, or when new machinery is installed, and fixin 
the responsibility for the carrying out of these tests. The tests wil 
be governed by the nature of the refits, which will be classified under 
two heads: (1) long refits ; (2) ordinary refits. In the case of long 
refits " the whole of the circuits and fittings are to be tested hy the 
dockyard officers prior to the final inspection by Admiralty officials. 
In the case of '‘ ordinary refits" only new circuits and fittings are to 
be tested, and this will be done by the dockyard officers in conjunc- 
tion with the ship's officers. In every instance, dynamos, motors, 
fire-control fittings, dynamo firing instruments, cto., will be tested 
and balanced. The final inspection and trials will be performed by 
Admiralty officers, but in their absence the duties will be undertaken 
by dockyard officers, reports being forwarded to the Admiralty. 


Kendal.—A conference on сава charges, convened by the 
Westmorland County Council, was held in the Kendal Town Hall on 
the lith inst., when representatives were present from the County 
Council, Chamber of Commerce, Urban and District Councils, tho 


Corporations of Kendal and Applehy, and other authorities in the 
county. All the speakers protested strongly against the proposed 
measured-rate system of the National Telephone Oo., and it was 
unanimously decided to send delegates to represent all bodies in West- 
morland at the interview with the Postmaster-General next month. 
The local question was also brouched. When the Kendal exchange 
was established there was an agreement between the Kendal Chamber 
of Commerce and' the National Telephone Co. that the area formed, 
which was practically the whole of the county of Westmorland, should 
ho a freearea, and it war shown that this agreement was being hreken. 
It was unanimously decided to appoint an executive committee with 
full powers to meet the Telephone Co. and try to come to terms as 
to the local area previous to the interview with the Postmaster General 
in London. 

Islington —The Lighting Committee are recommending the Council 
to borrow £23,304 for the provision of additional plant at the eleotric 
light station. This sum is made up of the following items: one 
1,500 kw. steam-turbine and alternator with exciter complete ооп- 
denser, air and circulating pumps and accessories, foundations, brick- 
work, ctc., steam, and exhaust pipes, valves, cable for connecting, 
switches, lagging, ete.— total. £9,642; one cooling tower. including 

wer-driven fans capable of cooling water for condenser, foundations, 
building work for pond, pipes, valves, alteration to existing buildings, 
and sundries—total, 25,380 ; three water-tube boilers, each capable of 
evaporating 20,000 gallons of water per hour, complete with chain- 
grate stokers and all accessories, with foundation brickwork complete, 
steam pipes, valves, blow-down pipes. and accessories, water-meter, 
with pipe connections and valves, cable connection for motors, etc., 
one feed pump, feeding capacity 10.000 gallons per hour, with pipe 
connections, valves, and accessories — total, £9,470; steel coal 
bunkers, including hoppers, chutes, c al conveyor. foundations, and 
all accessories complete, £1,412 ; contingencies, £400—grand total, 
£23,304. 

Lewisham.— The Lighting Committee of the Borough Council have 
received notice from the South Metropolitan Electric Light and Power 
Co. of their intention at the expiration of one month to lay one 19/09 
low-tension concentric leid-covered cable from the existing joint-box 
on the east side of High-street, Lewisham, in a nen direction to 
a joint-box some. distance up the street. The cable will be placed in 
earthenware troughs filled with refined pitch and laid under the foot- 
way and roadway where possible, and junction boxes fixed. The 
committee have approved the proposal so far as the authority of the 
Council extends, subject to the reinstatement being carried out by the 
Council, at the cost of the company, in accord ince with the scale of 
charges adopted by the Council for such works. and to the trenches, 
where they arc in tar paving, heing broken up either to the forecourt 
line or to the kerb, whichever is the nearer. and to no part of the 
footways being kept open for more than one week, the Conncil reserving 
to themselves the right to fill in the ground and charge the company 
with the cost of the trenches if allowed t^ remain open for a longer 

riod, and also subject to the cables being laid at a depth of at least 
hift. where crossing a roadway. The committee hava directed that the 
London County Council be informed of thc action taken. 


Thomson-Houston Harriers (Rugby).—On Saturday last over 
80 runners, representing Sparkhill, Leamington, Hinckley, Coventry, 
Willans and Robinsons, Thomson-Houston, Thrapston, and Walsall, 
turned out for the second annual seven miles cross-country race pro- 
moted by tho Thorson-Houston Harriers. Although only the second 
“annual it now ranks as the Jaigest ani most iuterestiog com- 
petition of its kind iu the Midlands, excepting only the junior and 
senior championships. Saturday's race proved a big attraction for the 
Rughy people, and many hundreds lined the Station-road to seo the 
start and finish. W. Coales, of Thrapston, was first man home, 
followed by Noakes and Hart, of Sparkhill. The following were the 
placings of the clubs engaged: (1) Thrapston; (2) Sparkhill; (3) 
Thomson Houston ; (4) Coventry Godiva; (5) Leamington; (6) 
Willans and Robinson ; (7) Hinckley ; (8) Walsall. Arthur Russell, 
captain of the Thomson-Houston Harriers, and ex-champion steeple- 
chaser of England, was out with a view to putting in some training 
for the Olympic Games at London next summer, when he will repre- 
sent his club in the steeplechase championship of the world. Mr 
T. N. Магир. the hon. secretary of the Thonison- Houston Harriers, 
is anxious to heir from the hon. secretaries of works clubs with a view 
to arranging some interworks athletic contests, and any letters 
ad lressed to him at 34, Paradise street, Rugby, will receive prompt 
attention. 

Pontypridd.—Considerable interest was taken in engineering and 
commercial circles in the annual dinner of the staff of the tramway 
and electric lighting department of the Pontypridd Urban District 
Council, which took place at the New Inn Hotel, Pontypridd, under 
the presidency of Mr. Hugh Bramwell, M. E. (general manager of the 
Great West rn Colliery), the chairman of the Electricity and Tramway 
Committee. Responding to the toast of The Council,” the Chairman 
remarked that the electrical undertaking was as yet in its infancy, 
and, being in this state, it had to be supported out of the rates. The 
Council had undertaken considerable responsihility, and the repay- 
ment of the loans as required by law took up the profits, but he 
predicted its being brought to a successful issue by Mr. Teasdel, the 
capable manager of the department, and his staff in the near future. 
Mr. J. E. Teasdel (the Council's engineer and manager). responding to 
the toast of ‘‘ The Staff,” said that with the linking of tlie town route 
with that of the Rhondda he hoped there would be an increased revenue 
of £30 a week. The progress of the tramway undertaking had already 
been most gratifying, аз there was now au increase of between £30 
and £40 per week in the Treforest and Cilfynydd routes as жек 1 1 
with the receipts 12 months ago, while in regard to the electric light - 
ing department good progress had also been made there, there having 
been an increase of between 30 and 40 per cent. during the past 
12 months. The balance sheet showed a deficit, but that was due to 
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the fact that the capital expenditure was not now bringing in the 
revenue which it eventually would, and he maintained that the pro- 
gress of the undertaking would compare favourably with that of any 
other similar one. Another gratifying fact was that, although a 
difficult and dangerous route had to be traversed by the tramcars, 
especially when the streets were overcrowded, such as they were on 
Saturday nights, there had not been a single serious mishap. 


Dudley.—4An electrical exhibition is now available to Dudley rate- 
payers and friends. The Corporation have thrown open for public 
inspection the electrical generating station at Springsmire, and the 
manager (Mr. С. E. Savage) has secured a number of exhibits во as to 
constitute the whole a most interesting and instructive exhibition of 
electricity and some of its applications. The plant in work at 
the station for the supply of electric light and power on the tramways 
and in the town is on a large and important scale. The boiler-house 
contains six Babcock and Wilcox boilers, with one Boby heater and 
mechanical о apparatus. In the engine-house are four Westing- 
house engines and dynamos (400 kw. size), one Ferranti engine with a 
500-kw. Electrical Construction Co.'s dynamo, and one with a 
similar 400-kw. dynamo. In tho condenser house are a Worthington 
condenser capable of dealing with 5,0001Ь. of steam per hour, 
Worthington feed pumps, and a Green's economiser. Amongst the 
iidependent exhibits are a variety of cable accessories, telephonic 
apparatus, and an electrical welding apparatus, which can be seen at 
work. Grinders driven by motors are shown by Messrs. Harper, Sons, 
and Bean; working motors by Messrs. Whittaker Bros.; a working 
electric drill by Mr. E. C. Theedam ; and two large arc flame lamps 
by the Westinghouse Co. There are numerous other exhibits of elec- 
trical accessories. At a meeting of the Streets, Tramway, and Light- 
ing Committee of the Town Council the engineer laid before the 
meeting the following particulars of the working of the electrical 
undertaking for the four weeks ended Nov. 23, 1907: units gene- 
rated—trams, 81,891 (corresponding period last year, 69,831) ; private 
lights, 51,566 (44,606); private motors, 46,000 (32,232); public 
lights, 15,726 (135,760); station usc, 3,353 (3,101)—totals, 196,536 
and 163,530. There were connected to the mains the equivalent of 
48,060 8-c.p. lamps. Total consumers, 556. Motors, 105, amounting 
to 746 h.p. : 


Swindon.—The Town Council, with a view to extending the street- 
lighting by electricity, recently appointed a committee to go into 
details, and as a result they have now reported that they have con- 
sidered a report of the electrical engineer with regard to improvin 
the incandescent electric street-lighting, and also as to the reduc 
terms upon which electricity could be supplied for electric street 
lighting if the whole of the existing reflector electric lanips were con- 
verted to tantalum or Osram lamps, and the whole of the gas lamps in 
the streets where the electric mains have been laid, and also the whole 
of the gas lampe in the streets where the electric mains may hereafter 
be extended, were converted to electric lamps. The sub-committee 
recommended that the incandescent electric lamps and the gas lamps 
as mentioned be converted to tantalum or Osram electric lamps at an 
estimated cost of £301. 4s. 6d., that the gas lamps in the strects 
where the electric mains are hereafter extended be converted to 
electric lamps, and that it be an instruction to the electrical engineer 
accordingly. Also that they had considered a report of the electrical 
engineer with regard to extending the arc lighting, and recommended 
that arc lamps be substituted for the existing electric incandescent 
lamps and gas lamps in Manchester-road, Milford-street, Fleet-street, 
Faringdon-street, Commercial-road, and Victoria-road, toall of which the 
Council have agreed. When both the above schemes have been carrie 
out the results, as set out in the reports of the electrical engineer, will 
be as follows: Lighting and cleaning—increased cost per annum, 
£104. 83. 9d.; less wages of four lamp cleaners at 13s. per week cach 
per annum, £155. 4з. ; net decreased cost per annum, £30. 15s. 3d. ; 
capital expenditure, £301. 4s. 6d., say £300; interest and sinking 
fund on £300 at 4 per cent. (term 10 years) would be about (per 
annum) £37; increase in candle-power from 1,064 to 11,958. Ато 
lighting—increased cost per annum, £88. 13s. The capital expendi- 
ture for carrying out the arc lighting scheme, amounting to about 
£1,800, will be incurred by the Electricity Committee, and the 
charges made per arc lamp include the necessary annual instalments 
for interest and sinking fund, etc., on this sum ; increase in candle- 
power from 3,480 to 56,000. 


Hanley.—The third annual supper of the stat of the Hanley elec- 
tricity works was held at the Three Tuns Inn on the 9th inst., when a 
large number of the stail, supported by local contractors and elec- 
trical friends, were present. The chair was taken by Mr. Councillor 
Schofield, vice-chairman of the Electric Lighting Committee. The 
first toast of the evening, ‘The King and Royal Family,” was heartily 
responded to, and the following toasts were also proposed: Electric 
Lighting Committee,” proposed by Mr. Adams, deputy enyineer ; 
responded to by the chairman, Mr. Councillor Schotield ; Success 
to the Hanley Electricity Supply," proposed by Mr. Charles Osborne 
(Blackburn, Starling, and Co.), who mentioned that he remembered 
the Hanley electricity works from the very first, and had always taken 
a great interest in the welfare and progress of the undertaking, which 
had made great strides since supply was first given. This toast was 
responded to by Mr. C. Н. Yeaman, chief engineer, with much 
applause. Mr. Yeaman stated that the working cost for the last four 
years had varied but little, notwithstanding a large increase in output. 
For 1903 it was £5,160, 1904 £5,685, 1905 £5,125, and for 1906 
£5,131. The gross working expenditure since the start had been 
£55,438, and including management, etc., £74,024. Added to this 
were interest payments of £25,528 and repayments of loans aggre- 
gating £22,680, while the total receipts during the 12 years of 
operai» came to over an eighth of a million pounds. This sum 
represented a sale of 8,000,000 units, and a quarter more than that 
were generuted in addition. The aggregate profits were, rouglily, 
£8,600, and losses £3,600, having a surplus balance of about £5,000, 


earned by trading during the period of supply. Wages amounted to 
£11,378 and salaries £8,748, so that labour received nearly £20,000 
benefit by the establishment of the works. Mr. Yeaman also stated 
that he had never had a better staff, nor one which showed more 
enthusiasm ; and now that the competition fight between gas and 
electricity was keen, and likely to become more keen, there was plenty 
of scope for the strenuous life, and he believed that s 5 
with courage in the prow, prudenoe on the bridge, and well ballasted 
with а substantial reserve fund, and backed by a governing body 
entirely at one with the management, the good ship would weather 
the storm and come gaily sailing into the a of success. In any 
case, the town as a whole got the benefit. Electric lighting to-day 
only cost one-third of what it did three years ago in Hanley, owing 
to new lamps and reductions in the price of current, so that the 
craving for cheapness could be met while giving a decidedly good 
article. All they wanted was a whole-hearted support and co-opera- 
tion from their friends and fellow ratepayers to show what they could 
do. They would strive to gain this, and certainly would—one and 
all—deserve it.  ''Oontractors and Experts, proposed by Mr. 
Marston (mains superintendent), was very aptly responded to by Mr. 
Hulse (representing the British Westinghouse Co.), and Mr. Barkham 
(representing the Union Electric Co.). Local Engineering Visitors 
was proposed by Mr. Paddy, and nded to by Mr. C. Osborne 
‘Our Latest Arrival" (Mr. C. W. Oharlesworth), proposed 10 Mr 
C. H. Yeaman, was responded to by Mr. C. W. Charlesworth (latest 
arri val). Success to Howden's No. 1 Engine,” lately installed at 
the Hanley works, was pro by Mr. Horobin, and heartily 
responded to by Mr. Walker (Howdens, Limited). Songs and pianoforte 
and gramaphone solos were rendered by members of the staff and 
visitors. The evening was а most enjoyable one, and the excellent 
catering of Mr. and Mrs. Evans appreciated by all. 


TRACTION. 


Burnley.—Thie tramway system at Burnley is to be extended at a 
cost of £70,000. 


East Ham.—The Council Tramways Committee have decided to 
procure top covers for five additional cars in response to the application 
of residents in the borough, 

Cardiff.—Owing to the defective state of the tramway track in 
several parts of the city, the Corporation have appointed a committee 
to inspect and report with a view to carrying out the necessary 
repairs, 

Leven.—During the five holidays the passengers carried between 
Gallatown and Leven totalled 41,200—an increase of 700 on the 
previous year. Wemyss cars alone carried 19,506 in the first four days 
of the year—an increase of 12,000; Kirkcaldy cars conveying the 
balance. 

Belfast.—A meeting of vat poyon has been held to consider the 
advisability of confirming the Corporation's decision to promote a Bill 
for acquiring the Cavehill and Whitewell tramway at a cost of £60,000. 
The meeting carried a resolution against the proposal, and a plebiscite 
will now be taken. 


Glasgow.—The Council have received a deputation from the Trades’ 
Council urging the Council to proceed with the construction of the 
alternative car route from Pollokshaws terminus to Rouken Glen via 
Thornliebank. The Council have remitted the matter to the Tramways 
Committee for consideration. 

Lowestoft. —A statement has been submitted to the Corporation 
Tramways Committee showing the earnings of each conductor for the 
year ended Sept. 30, 1907, and the committee have resolved that the 
sum of £6 (the same amount as last year) be awarded at the discretion 
of the general manager to niotormen and conductors for good conduct 
bonuses. 


Islington.—A joint conference between the Works Committees of 
the Islington and Hackney Borough Councils will suggest to the 
London County Council that Ball's Pond-road should be widened, so 
as to accommodate a double line of electric tramways. It is pro- 
posed that the widening should be carried out as a metropolitan 
improvement, 

Rochdale.—4A special meeting of the Rochdale Town Council has 
been held to consider the propriety of the promotion by the Council 
in the ensuing session of Parliament to confer further powers upon the 
Council with reference to their water, tramway, electrical tramways 
and construction of new streets. The total cost of the undertaking 
will be £55,000. 

Perth.—The Town Council at their monthly meeting received a 
depntation of about 20 persons in favour of the inclusion in the pro- 
itu provisional order of the extension of the tramways in the 

irection of Dovecotland and Jeanfield. А motion was carried that 
the extension of the tramways be carried from High-street to the 
cemetery gate and on to the burgh boundary. 


Chiswick. —Thc Works Committee of the Council have decided to 
support Ealing's application for an injunction inst the London 
United Tramways Co. on account of the noise occasioned by tram 
and contribute £60 towards the cost. A resolution was also carried 
to call the attention of the Commissioner of Police to the noise of the 
trams, and request him to withdraw his licence in respect of those 
cars found to be unsuitable. 


Somersetshire. —At a meeting of the Drainage Commissioners the 
engineer reported that, as instructed, he had inspected the plans and 
line of route of the proposed Crewkerne, South Petherton, and Martock 
light railway, and he suggested that а clause be inserted in the 
company's order providing for culverts and bridges of a certain specified 
size to facilitate the removal of flood water. It was decided that the 
report be adopted апа the necessary steps taken. 
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Accrington.—At a meeting of the Town Council last week-end, on 
the minutes of the Electricity Committee being considered, Mr. Craw- 
ford said he was pleased to learn that already 50 out of 80 of the whole 
stall on the old tramway company had been engaged for service on tho 
Oorporation's tramways, and ho hoped before long they would all be 
taken on. The manager stated that the remainder of the employés 
would be required on the Haslingden and Rawtenstall sections. 

West Ham.—4A somewhat serious tram accident happened оп 
Sunday afternoon to two cars belonging to the Corporation in Grange- 
road, Plaistow. It was foggy at the time, and whilst a car travelling 
from Stratford to Canning Town was going down the hill towards the 
gates of the East London Cemetery it was dashed into by another car 
coming in the opposite direction. The two cars met on the single 
line, and each suffered severely from the impact. There was no 
personal injury. 

Liverpool.—At mid-day on the 10th inst. a boy jumped on the 
footboard of an electric tramcar passing along Crown-street to steal a 
ride while the conductor was collecting fares on the top. As the 
conductor was descending the boy jumped off, and ran across the 
street. Unfortunately, another electric tramcar coming the opposite 
way kuocked down the boy and ran over him. He was crushed 
underneath the plough.guarl, and, when extricated after some 
difficulty, he dicd. 

At a special meeting of the Hornsey Borough Council 
for the purpose of considering a Bill which is to be introduced in 
Parliament to electrify the Highgate-hill steep-grade cablo tramway, 
it was stated that the line was the first cable tramway laid in Europe, 
the system being introduced from San Francisco. Every possible 
enginecring difficulty that could occur was mot with in its short 
length and surmounted. The Council adopted a recommendation of 
their Parliamentary Committee to oppose tbe Bill. 


Aberdeen. —As a Bay View tramcar was proceeding from the send- 
off in Castle - street westward about 11 o'clock on the 9th inst. a seaman 
named Harkins, of H.M.S. ‘‘Ringdove,” whilst crossing Union-street 
from Broad-street, ran in front of the car and was knocked down, but 
was caught by the cow-cateher. He was carried into the offices of the 
ey department in an unconscious condition, and was afterwards 
removed to the Royal Infirmary. Harkins sustained some injuries to 
the head, but it is not thought that he is seriously hurt. 


Croydon. —A deputation of inhabitants attended the last Council 
meeting to present a memorial tearing 2,989 signatures, asking the 
Conncil to proceed at once with the extension of the trams from the 
junction of the existing line at Lower Addiscombe-road, Cherr 
Orchard-road, through Morland-road and Woodside up the Portland. 

, 80 connecting these districts with the services to Croydon, 
Thornton Heath, Purley, the Crystal Palace, and Penge. The Council 
referred the matter to the Tramways Committee for report. 


Royton.— When the fo 5 on Sunday last an accident 
happened at Royton, but luckily it was not attended with personal 
injuries. A Rochdale tramcar was going to Oldham, and an Oldham 
car proceeding in the opposite direction. When near the loop at 
Longsight the fog was so dense that the drivers were unable to see 
many yards in front of them. Both drivers applied the brakes, but 
were unable to prevent the collision. The Oldham car dashed into 
the Rochdale one, the front of which was badly damaged. Luckily no 
one was injured. 

Barnes.—A meeting of ratepayers of the Barnes and Mortlake 
districts, held on the 13th inst., strongly protested against the pro- 
posed introduction of a tramway service in its midst. Mr. E. C. 
Morley, who presided, declared carried a resolution which called upon 
the District Council to vote against the parliamentary Bill sanctioning 
the construction of tramways from Hammersmith and Putney, through 
Barnes, to Mortlake and Richmond. There was considerable opposi- 
tion among occupants of the gallery, aud the meeting eventually 
broke up in disorder. 

Blackpool.— Benjamin Rushworth, a tram driver in the employ of 
the Blackpool Corporation, was on Saturday night returning from the 
cemetery along the New-road route about 11.30 p.m. with the last car, 
and when crossing the points opposite Cookson-street the car left the 
rails, colliding with an electric standard, 5 the base, and 
completely demolishing the railings and wall of an adjoining garden. 
There were no passengers in the car at the time, and although tlie 
front of the tram was badly smashed the driver escaped with a few 
scratches from broken glass. | 

Yarmouth.—On the suggestion of the Rollesby Guardians the 
rt indards on Caister- road are to be banded with white to make them 
more conspicuous to drivers at night. An agreement lias been entered 
into with the Great Eastern Railway for a site for a shelter at the 
Corleston terminus, and the Electricity Committee have ordered 
materials for it at a cost of £19. The roof of tlie shelter at Yarmouth 
biidge is to be continued over the footway. Receipts on the Yar- 
mouth and Gorleston scctions since April 1 have totalled £17,800, а 
decrease of £870 On the Caister route £3,075 has been taken. 


South Norwood.—4A deputation of South Norwood residents, of 
whom Mr. W. F. Stanley, J.P., was spokesman, waited upon the 
Borough Council at their last meeting to urge the extension of the 
tramways to the district from Croydon, ri: Addiscombe and Wood- 
side. He mentioned that a public meeting had unanimously adopted 
aresolution in favour of the scheme, of which the Council already 
possessed parliamentary powers. He concluded by presenting a 
petition in its support signed by nearly 3,000 residents of the 
neighbourhood concerned. The matter was referred to the Tramways 
Committee. 

Huddersfield.—At the Council meeting a report from the Tram- 
ways Committee contained a financial return for the nine months 
ending Dec. 31, from which it appeared that the receipts amount to 
£65,006, and that the total working expenditure amounted to £32,054, 
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leaving a gross surplus of £32 952. From that should be deducted 
£10,050 for interest on capital, £7,402 for redemption of debt and 
other charges, making £18,356, leaving a balance of £14,596. From 
this, again, £9,290 is deducted for depreciation, reckoned at 3 per 
cent., leaving the net surplus £5,305, as inst £2,900 for the 
corresponding period last year. The committee intend to spend 
£12,575 on widening of lines, and to charge the cost to the deprecia- 
tion fund. 

Rio de Janeiro Tramway, Light, and Power Co.—The company 
announces that, owing to increasing business in Europe, it has opened 
offices at 46, Threadneedle-street, E.C., and that the registers, etc., 
will be transferred on Feb. 14 to the above address from the offices of 
the British Empire Trust Co., which has hitherto acted as secretaries 
and registrars in Europe. The company also announces that, owing 
to the pressure of other engagements, Mr. William Mackenzie, of 
Toronto, has resigned the presidency, but will remain chairman of the 
Board. Dr. F. S. Pearson has been elected president, and Mr. R. M. 
IIorne-Payne and Mr. E. К. Wood additional vice-presidents. Mr. 
George Flett, managing director of Dick, Kerr, and Co., has also been 
elected an additional director. 


Leith.—The Leith Tramways Committee have had under considera- 
tion a letter from the Edinburgh Corporation with regard to the pro- 
pesed extension of the Leith electric tramway system to Granton. The 
town clerk was instructed to reply to the effect that the Leith 
Corporation do not see their way to depart from the proposal they had 
already made with regard to the joint interest in the extension on the 
part of the two corporations. Members of the committee point out 
that to accept tlie Edinburgh proposal Leith would have to pay the 
city at the rate of 64 per cent. upon the city's capital of £12 000, and 
at the same time be liable for any deficiency for the working. It 
would be better for Leith to borrow the money required, which they 
could do at 32 per cent. It is still thought possible, however, that 
some understanding may be arrived at between the Edinburgh and 
Leith Town Councils. 


Vienna.—In order to facilitate the collection and delivery of 
letters and packages in Vienna, the Ministry of Commerce is engaged 
upon a plan for an underground electric railway which would link 
together the chief and various district post offices of the city, which 
number about 64. According to the plans which are now under dis- 
cussion, the line would be built 25ft. below the surface of the ground, 
and the tunnel would have а height of 5ft. and a breadth of 4ft. Ain. 
The stations would be built underneath the post offices. The trains 
would run at 20 miles an hour, and would consist of a motor and 
three cars, each carrying as much as the ordinary post van. It is 
estimated that it would take seven years to construct that line, whilst 
its cost would be enormous. It is stated that the line could be 
operated for much less than the present method of horse and van 
delivery, whilst the mails could be handled in less than half the tinie 
now required for the purpose. 


Keighley.—The report of the Corporation tramways for the period 
from July 1 to Dec. 26, five days short of the half-year, shows that 
progress has been made though the advance has not been rapid. 
During the half-year the number of car milesrun has been 110,145 08, 
und the number of passengers carried has been 1,034,935, or 9:59 per 
car mile. Tlie receipts have amounted to £4,295. 12s. 10d., or 9 29d. 
per car mile, as compared with £3,997. Os. 7d. in the corresponding 
period of last year. The expenscs have amounted to £2,663. 18s. 2d., 
equalling 5:80d. per car mile, as compared with £2,580. 8s. 5d. in the 
corresponding period of the previous year. This shows that whereas the 
increase in receipts has been £268. 12s. 31., the increase in expendi- 
ture has been £83. 8s. 9d. Various changes have been effected during 
tho half-year, including the institution of the system of cars making 
a complete cireuit. Another innovation has been the issuing of 1d. 
return fares on certain specified stages. 


Walsall.—At the last mecting of the Town Council Alderman J. 
Cope, in submitting the report of the Tramways Committee, remarked 
that some time ago the committee were given permission to undertake 
the work of reconstruction in connection with the tramways system, 
and were empowered to spend £38,100. He was pleased to say, 
however, that instead of spending that an.ount they had carried out 
the work in an efficient manner for £31,422, a saving of £6,678 
having thus been effected. One of the factors which had heen most 
conducive of success was that the Tramways Committec had consisted 
of practical men, and to the fact that the officials had helped very 
much in the work. The town clerk helped them greatly in the nego- 
tiations of their contracts; the surveyor also had assisted them by 
saving on strects improvements, and the tramways manager had 
excelled himself in the commercial ability he had brought to bear upon 
the undertaking, and to his constant cire and attention was due in a 
great measure the fact that the committee had such a balance to the 


good. 

Bolton. The question of whether a Bill should be promoted to Parlia- 
ment by the Bolton Corporation for powers to make street improvenients, 
and to revive the powers and extend the time for the construction of 
a tramway, was emphatically answered in the pegative by a town's 
meeting on Tuesday night. The gathering was held in the town hall, 
and the mayor presided over a crowded attendance, which early mani- 
fested its opposition to the sclieme. The town clerk reported that in 
order to obviate the opposition of the late Sir William Hulton to the 
Bolton Improvement Act of 1898, by which the boundaries of the 
borough were extended, the Corporation entered into an agreement to 
construct a tramway along Hulton-lane, Bolton, and to widen it at 
their own cost. The period of the power to construct that tramway 
expired in 1908, and they now sought to revive the powers originally 
obtained in 1898. The Mayor moved the resolution in favour of the 
Bill, and Mr. Alderman Miles seconded. The first speaker in opposi- 
tion was Mr. S. Partington, aud he was followed by Mr. Tootill, who 
had been deputed to speak on behalf of the Bolton and District 
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Trades' Council. Opposition was also id prar by the Bolton and 
District кору Owners' Association and the Tradesmen's Associa- 
tion. The Bill was supported by Colonel Hesketh, who urged that, as 
the agreement had been entered into by the Corporation, they ought 
in honour to carry it out. Only 30, however, voted in favour of the 
Bill out of ап attendance numbering close on 2,000. 


Kennington. — In connection with the St. Mark’s Tramway 
Brotherhood of the United Kingdom а commodious new hall was 
oponos by the Duchess of Marlborough on Saturday near St. Mark's 

icarage, opposite Kennington Oval. The brotherhood, which now 
numbers a thousand members, and has branches in many parts of the 
country, originated in this district. The dedicatory prayers having been 
read by Canon Allen Edwards, rural dean, the Rev. John Darlington 
(vicar, and president of the brotherhood) said the hall put in a 
practical shape a very long-cherished dream. He had had many 
teachers in life, but for practical patience he had learnt from no one 
more than he had from the tramway men, who did not complain, and 
put up with the many rube and difficulties which came in the course of 
their exhausting and long Jabours. He hoped the hall and brotherhood 
would call attention to them. Mr. Darlington added that in the 
brotherhood they had every shade of Church view, and members of 
all sects and persuasions and of all political creeds. The Duchess, to 
whom a bouquet was pani by Master John Darlington, declared 
the hall opened amid applause. She said she sincerely ho that 
every meniber of the brotherhood might derive benefit from it, and 

nd many happy, pleasant, and profitable hours there. She trusted 
that those walls might shelter nothing but kindly feeling and good- 
will, and that all the resolutions and friendships made might be а 
help and comfort to every member as he went out to a hard day's 
work. She expressed admiration for the brotherhood and the prin- 
ciples underlying its constitution, and wished them every success, 
hoping they would have an ever-increasing membership in the years 
to come. 

London, E.— Good progress is being made with the work of recon- 
2 the electric tramways in East London. Oonsiderably more 
than half the work has been accomplished already, and it is hoped 
that the new trams will be running by March. But much depends 
upon the weather, which has lately been interrupting the work. 
Special interest attaches to the line from Aldgate to Bow Bridge, 
inasmuch as ап experiment is being tried with the G. B. surface-contact 
system. The London County Council were forced into tbe experiment 
by reason of the Stepney Borough Oouncil objecting to the overhead 
system being adopted along the Mile End- road. The Stepney Council's 
opposition was raised on the ground of the unsightliness of the elec- 
trical standards. On the other hand, the London authority asserted 
that they were unable to lay conduit cables because of the nearness of 
the Underground Railway tunnel to the surface of the road. Even- 
tually the County Council made a compromise by undertaking the 
G.B. surface-contact system. It was originally intended to construct 
the tramways from Aldgate to Oambridge-road on the underground 
conduit system, and from Cambridge-1 to Bow Bridge on the over- 
head trolley system. The cost of the track work and overhead equip- 
ment would on the mixed system have amounted to about £92,000, 
as compared with £66.000 for the G.B. surface-contact system. There 
is thus a saving of £26,000. This relates to the three miles of double 
track. The relative cost per mile of single track work is £11,000 for 
the G.B. system and £19,000 for the alternative system. A new car- 
shed is also being constructed in Fairfield-road at a cost of £50,000, 
the cars require special equipment at а cost of £3,360, and the cables 
and cable ducts acoount for £15,850. Altogether, the line from Bow 
to Aldgate will cost £122,210, the cost of rails at £11,000 having 
already being provided for. 

Manchester.—At a meeting on the 14th inst. of the Manchester 
Tramways Committee it was stated that the result of the work of the 

reels department during a period of nine months had been that an 
income of £3,670 had been earned and the expenditare had amounted 
to £2,586, making a profit of £1,084. A few months ago the com- 
mittee adopted an experiment on the Middleton route in the long- 
distance fares, and the general manager (Mr. M'Elroy) presented 
a report showing the receipts per car mile since the reduction 
was made in comparison with the corresponding previous period. This 
showed that while the receipts per passenger had decreased by from 
1:25 to 121 the increase of earnings рег car mile had increased in the 
proportion of from 10°40 to 10:57. It was decided to refer the report 
to a sub-committee to consider the whole question of long-distance 
fares. A fact which has been ascertained by the experience of the 
tramways authority is that on an average the earning per car mile is 
about per cent. more from the 2d. and 3d. passengers than from 
the 14. passengers. The arrangements to be made for the trolley boys 
was discussed in a report furnished by the general manager. He 
suggested that appointments should begin at 15 years of age, with the 
wages at 7s. a week, with uniform and free conveyance on the cars to 
and from duty. They should receive an annual increase of 2s. a week 
for four years till they were 19 years old, and at that age, if found 
suitable, should be permitted to act as guards and paid at the rate of 
44d. per hour, with an annual increase of 4d. an hour for two years, 
thus reaching the minimum rate of wages for guards (b4d. an hour) 
by the time they attain 21. It was stated that workmen's return 
tickets, which are issued before seven o'clock in a morning, were 
estimated to be costing the department £5,000 a year. 


Great Northern, Piccadilly, and Brompton Railway.—A Bill 
© to confer on the Great Northern, Piccadilly, and Brompton Railway 
Oo. further powers with reference to capital” bas been deposited for 
introduction into Parliament next session. Under this Bill it is pro- 
posed to cancel the agreement of Jan. 30, 1903, between the Under- 
ground Electric Railways Co. of London апа Messrs. Speyer Bros. 
with reference to the profits of the Brompton Co. available for 
dividend on the 482,500 ordinary shares of £10 each, which at the 
date of that agreement constituted the capital of the Brompton Co. 
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In lieu of the division of profits arranged under that agreement it is 
now proposed to convert 35,540 of these shares, the numbers of which 
are set out in the first schedule to this Bill, into preference shares ‘‘ as 
on and from July 1, 1908," and the company may from time to time 
resolve, with the assent of the Underground Oo., to convert all 
or any of а further 286,460 shares, the numbers of which are given in 
the second schedule to this Bill, into preference shares. "The whole of 
the preference shares, irrespective of the dates at which the shares 
were converted. are to rank equally and to be entitled to а non- 
cumulative dividend st the rate of 4 per cent. per annum. except that 
the dividend to which the 33,540 shares will become éutitled ''shall 
be guaranteed by the Underground Co." The above shares repre- 
sent the 320,000 which under the agreement proposed to be cancel led 
were to be entitled to a cumulative 4 per cent. dividend. The Bill 
further enacts that the Underground Оо. shall within 10 days after 
the expiration of each half-year pay such & sum as with the revenue 
of the company for that half-year shall be sufficient to enable the 
company to pay the interest which has accrued in that half-year on 
the debenture stock of the company. It is further proposed to give 
permissive power to the Underground Co. to guarantee the dividend 
on allor any of the 286,460 shares, which may with their assent be 
converted into preference shares. 

Fife.—A good start has been made with tramways in Fife. 
Kirkcaldy Corporation has the credit of introducing the first system 
of electric cars in the county. The original tramway extended from 
Linktown to Gallatown, or from end to end of the ‘‘Lang Toon.” 
This line, a single onc, was not very long completed when a double 
line from Junction-road, via Victoria Bridge, the railway station, and 
thence to High-street, via Whitescauseway, was constructed, thus con- 
necting with the original through line, and in addition a branch line 
to the Beveridge Park. While vastly Suomi the public convenience, 
the rapid extension of the system was not likely to secure immediate 
financial success, but there was wisdom in the decision to enlarge the 
scheme, аз, apart from the greater convenience secured, it would seom, 
as regards the financial side of the question, that the turning of the 
corner is now within sight. The Kirkcaldy system had not been lon 
in operation when Mr. R. E. Wemyss. of үш Castle, commen 
to lay a line of tramway from Leven to Gallatown, the northern 
terminus of the Kirkoaldy system, and coming in direct touch with 
all the populous places on the route. This was а bold stroke on the 
part of the laird of Wemyss, but he was very hopeful from the first as 
to the issue, which has already fulfilled his highest expectations, the 
Leven-to-Kirkcaldy tramway proving & no success. While the 
Wemyss enterprise has brought Kirkcaldy into closer touch with the 
growing population on the east as far as Leven, it has also been 
the means of giving a much-needed fillip to the Kirkcaldy system, 
which is now carrying at the rate of 44 million passengers & year, or 
equal to the whole population of the burgh 24 times each week. But, 
after all, little more than a start has yet been made to tramways in 
Fife. It is quite reasonable to expoct that the Wemyss tramway will 
be pushed nearer the East Neuk before very long; that Kirkcaldy 
Corporation will send its cars on to Dysart, which it can do at com- 
paratively small expense, and for which it has powers; and that the 

rosperous communities in West Fife will also in the near future be 
inked together. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Brussels. —The Belgian State Railways invite tenders for telegraph 
construction material. Tenders by Feb. 5. 

P ury.—Tenders are invited for the erection of a chimney shaft at 
the electricity works. Tenders by Jan. 27. 

Bourges.—Tenders are invited by the Military Authorities for one 
five-ton electrical crane. Tenders by Feb. 14. 

Campina (Bucharest).—The Municipality invite tenders for the 
electric lighting of the town. Tenders by Feb. 9. 

Czernowitz (Austria).—Tenders are invited for the installation of 
electrical and water-power plant. "Tenders by Jan. 20. 

Melbourne.—Tenders are invited by the Postmaster-General for 
switchboards and telephone sets. Tenders by May 26. 

Sydney.—The Postmaster-General invites tenders for 33 switch- 
boards for common-battery working. "Tenders by March 4. 

Madrid.—The Public Works Department invite tenders for the 
construction of a tramway at Santander. Tenders by Jan. 30. 

Oporto.—The Municipality invite tenders for the construction, 
maintenance, and working of tramways. Tenders by March 11. 

Madrid.—The Public Works Department invite tenders for the 
construction of electric tramways in Cadiz. Tenders by Jan. 22. 

Paris.—The Post and Telegraph Department invite tenders for 
indiarubber-insulated cotton-covered copper wire. Tenders by Jan. 25. 

Innsbruek.— The Austrian Government Railways invite tenders 
for the necessary plant for electrically lighting Bishofshofen Station, 
Tenders by Jan. Jo. 

Salford.—The Tramways Committee invite tenders for the supply 
of tramrails, Particulars from the General Manager, Tram ways Office, 
32, Blackfriars-street, Salford. 

Great Yarmouth. —The Corporation invite tenders for the supply, 
delivery, and erection of one 400-kw. continuous-current traction 
steam generator. Tenders by Feb. 1. 

South Australia.—The  Postmaster-General, Adelaido, invites 
tenders for one common-battery switchboard, subscribers’ telephones, 
and protectors. Tenders by March 11. 

Ghent.—Tenders are invited for 30 electric cranes for the new 
dock. Particulars from the Pub:ic Works Department, 15, Rue des 
Augustins, Brussels, Tenders by Feb. 1. 
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Kilkenny.—The District Lunatic Asylum Committee invite tenders 
for electric generators, accumulators, switchboard, underground mains, 
wiring, and fittings. Tenders by Jan. 18. 

. Hanover.—The Prussian Government Railways invite tenders for 
iron wire, steel wire, wire rope, insulators, ootton wire, insulated wire, 
and telegraph construction material. Tenders by Jan. 29. 

Finehley.—The Urban District Council invite tenders for the 
supply and erection of one 350-kw. high-speed engine and dynamo 
combined, together with spare parts. Tenders by Jan. 20. 

Buenes Ayres.—Tenders are invited for the construction of under- 
ground electric tramwa Particulars from the Commercial Intelli- 

ое Branch of the of Trade, 75, Basinghall-street, London. 
enders by June 1. 

Camberwell —The Borough Council invite tenders for the annual 
supply of various stores and materials, including maintenance of 
private telephones and electric bells, and rubber goods. Tenders to 
the Town Olerk by Jan. 20. 

Buenes Ayres.—Tenders are invited for (1) the construction of 
and (2) the concession to work the two principal sections of the under- 

und electric railway. Particulars from the Argentine Legation, 12, 
e van Moer, B Tenders by May 1. 

Tunbridge Wells.—The Corporation invite tenders for the supply 
of high and low tension cables for 12 months. Specifications, etc., 
from Mr. Horace Boot, consulting engineer, at the Electricity Works. 
Tenders to the Town Olerk by Feb. 1. See advertisement. 


Bristol.—CTenders are invited for tho supply of cables and appliances 
for conveying electrical energy to the Avonmouth Docks, and for con- 
struction and maintenance for 12 months. "Tenders to the Secretary 
of the Docks Committee, 19, Queen-square, Bristol, by Feb. 17. 


Cardiff. - The Oorporation invite tenders for extra high-tension 
three-phase feeder cable and one 500-kw. motor-generator. General 
conditions, specification, and form of tender may be obtained from 
Mr. Arthur Ellis, city electrical engineer and manager, Central Offices, 
The Hayes, Cardiff. Tenders by Jan. 25. 

Wimbledon.—The Corporation invite tenders for one 1,000-kw. 
steam-driven turbo-alternator, with condensing plant, two water-tube 
boilers, economisers, pipe work and feed pump, high-tension main 
switchboard, and бы азбы gallery. Particulars from the Borough 
Electrical Engineer. Tenders by Feb. 18. 

Adelaide.—Tenders are invited tor the supply and delivery, c.i.f. 
Port Adelaide, of special work, points, and crossings for tramways. 
55 etc., from the Agent-General for South Australia, 

readneedle House, 28, Bishopegate-street Within, London, E. O. 
Peers to the Chairman, Municipal Tramways Trust, Adelaide, by 

eb. 11. 

West Hartlepool —Tenders are invited for the erection of an 
electrical sub-station at West Hartlepool, for the North-Eastern 
Railway Co. Plans and specification may be seen and quantities and 
further information obtained upon application to Mr. William Bell, 
the company’s architect, at York. Tenders to the secretary, Mr. 
R. F. Dunnell, York, by Jan. 27. 

Samara (Russia).—According to the decision of the Town Council 
of Samara, Russia, the Chairman invites tenders from contractors for 
the construction and the working of a central electric station, and 
also to take charge of the organisation of the tramways at Samara. 
The above undertaking to be given in a concession. For particulars 
and conditions write to l'Administration de la Ville de Samara. 


Leadon, 8.W.—The London County Council invite tenders for the 
supply and delivery of about 500 tons of steel slot rails and about 
190 tons of conductor rails required for the reconstruction on the 
underground conduit system of electric traction of certain sections of 

e Council's tramways. Particulars from the chief engineer, Mr. 
оло Fitzmaurice, O. M. G., County Hall, Spring gardeni. S. W. 

enders to the Clerk by Jan. 21. 

Plymonth.—The Corporation Electricity and Street Lighting 
Department invite tenders for the supply of the following stores 
during 12 months ending March 51, 1909: (1) arc lamp carbons ; 
(2) electricity meters ; (3) transformers ; (4) cables (paper-insulated) ; 
(5) lubricating oils, etc. ; (6) engine waste, etc. ; (7) mantles, etc. 

ifications may be obtained on pen to Mr. E. G. Okell, 
borough electrical engineer, Prince k, Plymouth. Tenders by 
Jan. 

Leadon, N.—The London County Council invite tenders for the 
road work and platelaying required for the reconstruction for electric 
traction on the conduit system of the Council's 1 tramways in 
Oaledonian-road and Seven Sisters-road. The total length of the 
above-mentioned lines is about Б} miles, single track. Particulars 
from the chief engineer of the Council, Mr. Maurice Fitzmaurice, 
O. M. G., at the County Hall, Spring-gardens, S. W. Tenders to the 
Olerk by Jan. 28. | 

Catansare (Italy).—The Italian Gazzetta Ufficiale of Jan. 2 
announoes that tenders are invited for works in connection with the 
maintenance of the lights and lighthouses in the province of Catanzare, 
and for the provision of lighting apparatus and accessories, at the 
estimated cost of 149,727 lire (about £5,989). The works and 
provision of materials are to extend over a period from Jan. 1, 1908, 
to Jan. 30, 1913. Tenders must be sent in before Jan. 22 to the 
Ministero dei Lavori Pubblicci, Rome. 


RESULTS OF TENDERS. 
Southampton.—The Town Council have accepted the tender of 
Willans and Robinson, at £7,851, for the supply of a steam generator. 


Chatham.—The Town Council have decided to accept the tender 
of the British Thomson-Houston Оо, for the supply of electric lamps 


et 24, 4s, per gross, 


— — — — m. — 


Manchester.—The Corporation have placed an order with Bruce 
Peebles and Oo. for eight Peebles-La Cour motor-converters in sizes 
ranging from 250 kw. to 600 kw 

Victoria (N.8.W.)—Tho Postmaster-General has accepted the 
tender of J. Bartram and Son, of Melbourne, for the supply of eleven 
sections of branching system magneto-telephone switchboard. 

Luton.—The tender of the Chloride Electrical Storage Oo., Clifton 
Junction, Manchester, has been accepted, at £559, for replating and 
renovating the present storage battery and increasing its capacity. 

—The Borough Oouncil have aecepted the tender of 
Daniel Adamson and Oo. for the repair of No. 10 engine at the elec- 
tricity works for £548, and repairs to steam-pipes and foundations 
for £152. 

Keighley.—The tender of the Electrical and Ordnance Accessories 
Co., Stellite Works, Aston, Birmingham, at £48. 16s. 6d., has been 
accepted by the Electricity Committee for the supply of one inotor- 
generator. 

Lowestoft. —The tender of the Electrical Co., Charing Cross-road, 
W.O., for the annual supply of meters has boen averted ; also the 
tender of Siemens Bros. id Co , at £472, for the supply of а 45-h.p. 
locomotive. 

Electric Lighting for the War Office. —We understand that a 
second contract for electric lighting work in connection with a large 
number of lights has just been placed hy the War Office with Messrs. 
J. B. Saunders and Co. 

Cardiff —The tender of the British Westinghouse Co. for two 
transformers for supplying the Great Western Railway Oo. s passenger 
stations with electric light —one of 50 kw. at £53. 103., and one of 
40 kw. at £47—has been accepted. 

Weymouth. —The Town Council have received the following tenders 
for wiring No. 1, Bank-buildinga for the purpose of electric lighting: 
Orchard and Co., £22. 7s. 6d.; Rendell and Sons, £19. 5s.; б. Tott, 
£18. 1£s.; J. H. Rankin, £13. 8s. (accepted). 

Portsmouth.—The Corporation have accepted the tender of Dick, 
Kerr, and Oo. for 100 tons of tramway rails at £7. 10s. per ton and 
100 pairs of fishplates at 5s. per pair ; also the tender of Walter Scott 
for 50 tons of tramway rails at £8. 5s. per ton 

Grimsby.—The following tenders have been accepted for the exten- 
sion of the plant at the electricity works: Messrs. Johnson and 
Phillips two years’ cable supply, £1,558. 43. 3d.; Phonix 
Dynamo Oo., engine and dynamo, £2,383; and Messrs. Bertram 
Thomas, switchboard and wiring, £299. 58. 

Stookport.—The Corporation have accepted the following tenders 
for the electricity department : Stockport Enginecring Co., exhaust 
piping for 500-kw. set, £61; Worthington Pump Oo., London, 
atmospheric valve, £34. 10в.; Lancashire Dynamo and Motor Oo., 
35-h.p. motor £119, spare armature for 60-h.p. motor £80. 


Swindon.—The Electricity and Tramways Committee recommend 
the acceptance of the tender of T. Parker, of Wolverhampton, at 
£45. 10s., to supply a variable-speed motor and 1 for fixing 
in the boiler-house at the electricity works ; and that of W. and T. 
Avery, of Birmingham, at £30, to supply and deliver a weighing 
machine, with automatic tape register. 

Stepney.—The Electricity Supply Committee have received the 
following tenders for the lighting of Broad-street, Horseferry Branch- 
road, Medland.street, and Wapping High-street by means of electric 


arc lamps : 

R. A. Bradshaw and Bon*...................... — Д-Н - £361 10 0 
W. Lucy and Oo. ....... T — Á—MÁ— —— M 592 5 0 
W. Macfarlane and Co ... . пн 555 10 6 


* Recommended for acceptance. 


OPENINGS FOR CONTRACTORS. 


AINSDALE—Passenger station, Lancashire and Yorkshire Railway Co. 

ALvERDISCOTT—Ohapel (£700), Wesleyan Trustees. 

ARBROATH—Electric power station, South Grimsby-street, Arbroath 
Electric Lighting Oo. 

AsHBURTON—Oonversion of existing mixed school into girls’ school; 
new boys’ school (£2,000), Devon Education Committee. 

ASHTON-UNDER-LYNE—Salvation Army hall, Old-street and William- 
street, Salvation Army; shop and g , Old-street and 
Cavendish-street, Messrs. Wood and Oo.; rebuilding warehouse, 
Wood - street, Manchester and County Bank; conversion of 
eight houses into storeroom, eto., Mr. Priestley. 

ATHERTON—Mill (£70,000), Atherton Spinning Co. 

Bacup—Elementary school, Town Council. 

BALLYMENA—Public abattoir (£395), Urban District Council. 

BALLYMONEY — Workmen's dwellings (£30,998) Rural District 
Council. 

„ —Alterations to school (£250), West Riding County 

uncil. 

BARNsSLEY— Young Men's Christian Association hall, Eldon-street, 
Mr. E. W. Dyson. 

Barrow—Laundry at workhouse, Guardians ; extensions to electricity 
undertaking (£5,C00), Town Council. 

BaArH— Mansion (£1,674). Mr. W. H. Watkins, architect. 

BaTH—Extensions to hospital (£3,000), Town Council. 

BEESTON—Alterations and additions to Council school, Education 
Committee. 


BkLrAsT— Pumping station, Park- avenue, Improvement Committee. 
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Berwick — Higher - grade school for girls Education 


Committee. 


BEXHILL—Extensions to electricity undertaking (£5,855), Town 
Council. 


BIcEsTER—Market offices and buildings, Urban District Council. 
BicEsTER —Dairy at Mixbury, Mr. О. E. Kayler. 


BIRKENHEAD—Tapestry manufactory, Norman-street, Messrs. А. Н. 
Lee and Sons. 


BIRMINGHAM—Sanatorium, Cotswold Hills, Town Council. 
BiRTLE EpcE— Children's homes, Mr. W. E. Gill, Bury. 
BLAcKProor — Police station (£2 800), Town Council. 


BLAENAVON — Additions to Council school, Monmouth Education 
Committee. 


BocRING— Enlargement to school (£1,965), Essex County Council. 


Bo._Tton—Alterations and extensions to cotton mills, Messrs. Barlow 
and Jones. 


Вогтох —Sanatorium, Town Council. 


BosTrox—Sehoolroom, Carlton-road, Mr. Groom; two houses, Carlton- 
road, Town Council. 


BovcuroN—Elementary school (S2 220), Chester Elucation Com- 
mittee. 


BounNEMoUTH--Two houses, Bournemouth-road, Mr. J. J. Shepherd; 
house, Highwood-road, Mr. J. J. Shepherd ; additions to factory 
(old R N. Reserve buildiags), Haacworthy, Mr. J. E. Mundull ; 
house, Cliff-road, Mr. S. Tugwell; three pair houses and one 
detached house, Balston-road, Mr. T. Heath ; house and stabling, 
Alington-road, Mr. S. Tugwell. 


BRACEWELL—Elementary school (£900), West Riding County Council. 
BRAINTREE —Pumping station (£3,500), Urban District Council. 
BRAMALL—Church, Ecclesiastical Commissioners. 
Brepsaury—Additions to factory, Green-lane, Niell-Elder Mill Co. 
BrisTOL—Extensions to warehouse. Mr. W. Н. Watkins, architect. 


BroapsTaIrs—Additions and alterations to the Rumfields pun:ping 
station, Urban District Council ; pair of villas (£925), Mr. W. L. 
Downton, City Bank-chambers, W.C. 


BvLVERHYTHE School hall at the Congregational mission church. 
Mr. T. W. Elworthy, architect. 


BunsLEM—Alterations at public library, Town Council. 
CAnpirr —Additions to workhouse, Guardians. 
Carron — Elementary school, Welsh Education Committee. 


OnaTHamM—Pair of villas, Maidstone-road (£925). Mr. 
Downton, Theobald’s-road, W.C., architect. 


CuELMSFoRD—Public conveniences, corn exchange, Town Council. 

CHESTERFIELD High school (£16,000), Derbyshire County Council. 

Cui ncrorp — Elementary school (£5,612), Essex County Council. 

OrLirroN - Additions to North Riding Asylum, Mr. G. Н. Fowler 
Jones, architect ; Wesleyan chapel, Mr. Taylor, architect. 

Cole EsTER County asylum (£289,276), E:sex County Council. 

CoLDsTREAM—Young Men's Christian Association hall. 

Connacut—County sanatoriuin, Galway County Council. 

ConNoNLEY—Elementary school, West Riding County Council, 

CoxsErr—Houses, We-t-parade, Mr. Coates. 

Cork —Seventy-sevcn houses, Rural District Council. 

ЮаАвтмостн — КезіЧепсе, Mayor's- avenue, Mr. Е II. Back. 

Dirrow— Police station, Commissioner of Public Works. 

DowLAis —Elementary school, Education Authority. 

DowNraATRICK - Public library (£2 000), Town Commissioners. 

DvNKELD» - Restoration interior of cathedral, Sir Donald Currie. 


EAI. IN - Elementary school (£20,C00), Education Committee. 

EARLS WOOD —Twenty-three houses, Great Western К хау Co. 

EasTBOURNE Additional accommodation at the workhouse, Board of 
Guardians. 

EaAsrBoURNE—Houses, Furness-road, Mr. W. H. Cornwell; additions 
to Devonshire Park Theatre, Messrs. W L. Wallis and Co.; four 
houses, Victoria-drive, Mr. A. Oakden ; houses, Prentice-road, 
Messrs. Miller and Selmes ; three shops, Church-street, Mr. W. 
Llewellyn ; nine houses, Bexhill-road, Mr. W. Hookhanı. 

EccLes—Council school, Clarendon-road, Town Council. 


EpinpuRGH—Villas, Mildmar-drive, Mr. W. Gavi e; three houses, 
Smithfield-street, Mr. (:. A. Wood; tramcar shelter, Musselburgh 
Electric Light and Traction Co. 

EvEsHAM—Public hall and institute (£6,000), Town Council. 

FaREHAM—Parochial building for St. Peter's parish (£359), Church- 
wardens. 

Farnwortu—Mortuary, Mr. J. Royl: y. 


FELIxsTowg—Oonstruction of a shelter, et^., Hamilton-terrace Cliffs 
(24,100), Urban District Council. 


FisuGvARD—Council school, Pembrokeshire Education Committee. 
CGILFACH-BARGOED—New station, Rhymney Railway Co. 
GLASdowW— Thirty houses, Campsie-street, Springburn, Messrs. Walker 
and Nisbet. 
Gonr—Workmen's dwellings (£21,134), Rural District Council. 
GRraAVESEND—Six houses, Northcote-road, Town Council. 
Grays—Improvements to school (£301), Essex County Council. 
GRAYS THURROCK—Refreshment kiosk, Urban District Council. 
GRIMSBY—Ncliool for defective children (£950), Town Council. 
GnIMSPY—Publi: lavatory (£800), Town Council. 
GuILDFoRD—Technical institute, Surrey County Council, 


(48,000), 


W. L. 


GUvLLANE—Enlargement of publie school. Mr. J. A. Carfrae, Edin- 
burgh, architect. 

HanMERsMirH, W. Electricity sub-stations, King street апа Hythe- 
road (£9,209), Borough Council. 

HANLEY—Conversion of old post office, Percy-street, into premises 
for the Hanley Liberal Club. 

Hawick —Public abattoir (£2,800), Town Council. 

HERNE—Parish hall. Mr. R. Messenger, architect. 

HoNLEY—Nurses' home. Mr. W. Cooper, Huddersfield. 

HUI. Special school, Education Committee. 

JARROW —Parish hall, Trustees Christ Church. 

KENNETHMONT—Public hall to accommodate 300 persons. 

KESWICK —Houses, Messrs. R. and Е. Hull. 

K1no’s Norton—Public offices, District Council. 

KIRKBURrONV— Elementary school (£3,250), West Riding County 
Council. 


Kinknv—Two houses, Oxford.street, 
Diamond-avenue, Mr. A. G. Limb. 


LanNE— Houses and stables, Victoria-strect, Mr. Н. Girvin ; five 
houses, Waterloo-road, Mr. W. M'Neill. 

LEATHERHEAD—Mortuary, Urban District Council. 

Lercesrer— Extension of the fire brigade station, Town Council. 

LEMINGTON—Shop, warehouse, etc., for the Blaydon Co-operative 
Society. 

Lewisas, S.E.—Additions to the Park Fever Hospital, Metropolitan 
Asylums Board. 

LixcoLN—Extension to city hospital (£1,390), Town Council. 

LINTHWAITE Houses, New-road, Mr. J. Ainley. 

Litrt EHAMPTON—Shelter and hall (£1,500), Urban District Council. 

LitrLe Honrox—Wesleyan Reform school-chapel. Messrs. Walker 
and Collinson, architects. 

Loxpon—Elementary school to accommodate 192 scholars, Crispen- 
street. Mr. W. P Ryan, architect. 

Loxnox E —Congregational hv, Whitech+spel-road. 
Baines and Son, Strand, architects. 

Loxpos, E.C.—Bank premises, Great Eastern-street (£1,679), London 
and Provincial Bauk. 

LoxpoN, 8.W.—Erection of Westminster New County Court, Н.М. 
Office of Works. 

Lospos, W.—New factory for the Wolfram (Tungsten) Metal- 
Filament Lamps. Mr. R. J. Lovell, Queen Victoria-street, 
architect. 

Loxpox, W.—Police section house, Upper Rathbone-place. 
Dixon Butler, architect. 

Lose Eatron—Elementary school (S8, 550), Education Committee. 

Lower BENTHAM Elementary school (SI, 4. C), West Riding County 
Council. 

Lowrsrorr - Secondary school, Education Committee. 

Lux Two houses and premises, Clarendon-road, Mr. Geo. Kingham ; 
four houses, Wimborne-road, Mr. A. Turuer; two houses, 
Ashburnham road, Mr. Сео. W. Pryer; 10 houses, Hitchin-road, 
Messrs, Iron and Oakley. 

MatpsioXE—Two houses, Bower Mount roa l, Messrs. Clarke and 
Epps; house and shop, Tovil- hill, Mr. W. Burrows ; 
10 houses, Tovil-road, Messrs. Clarke aul Epps; two houses, 
Pope street, Mr. T. Large. 

MANCHESTER — Forty houses, Barrack-street, Hulme, Sanitary Com 
mittee. 

MANCHESTER Dental hospital, Oxford-road, Hospital Committee. 

MERRYMEET—Wesleyan chipel, Mr. J. Sansom. 

MIDDLETON —Alterations and enlargement of tho public elementary 
school, East Suffolk Education Committee. 

М.х BRIDGE — Цопзез at Cowlersley, Messrs. Lunn and Kaye. 

MULBEN—Twoy blocks of houses at (ilentauchers Distillery. 

NaAAs—Workmen’s dwellings, Rural District Council. 

NEWARK—Secondary school to accommodate 150 boys, Governors of 
the Newark Grammar School. 

NEWBURN-ON-TYNE — Couversion of old Wesleyan chapel into a 
cottage hospital. Mr. H. C. McBeath, architect. 

NortHALLERTON— Passenger station (£17,000), North Eastern Rail- 
way Co. 

Norra WixcoriELD.— Out-offices, infirmary, Guardians. 

Nonwicn—Extension to isolation hospital (Sd, O30), Town Council. 

NorriNGnAM Bleaching factory, etc. Mr. F. Ball, architect. 

Nuxeaton—Public conveniences (£360), Town Council. 


O_pBurny—Element wy schools, Urban District Counc il. 

O._pHAM—Extensions to electricity undertaking (£1,500), 
Council 

OLDHAM — Strong room, treasurer's office, Corporation. 

OswESTRY—Warehouse, Willow-street, Messrs, Dales. 

PENISTONE—Elementary school, West Riding Education Committee. 

PETERBOROUGH —Shops, Broad Bridge-street, City Council. 

Риха — Out-offices, infirmary (£175), Guardians. 

PLyMovru— Public abattoir, Prince Rock (£650), Town Council. 

PortsMouTH —Sailors’ home, Wesleyan Trustees. 


Pontyrripp — Twenty-two villas, The Avenue, Mackintosh.road 
Building Club. 


Prestoue—Elenentary school, Bolton Education Committee, 


Mr. J. Stow; six houses, 


Messrs. С. 


Mr. J. 


Town 
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PnEsToN—Weaving shed, Tardy Gate Co. 

RavrEiGH—Elementary school (£3,528) Essex County Council. 

REIGATE—Extensions to parish church (£5,000), Churchwardens. 

Енүт, —Assembly rooms, Urban District Council. 

RicuMoNp— Public conveniences (£350), Town Council. 

RucBy—Honuses, Bonn-street, Mr. A. J. Shillitoe; fire-engine station, 
Governors of Rugby School. 

SALFORD — Extensions to electricity undertaking (£4,220), Town 
Council. 

SA WBRIDGEWORTH—Four houses, Sayesbury-avenuo, Mr. E. Read. 

SELLY OaK—Oouncil school, Raddle Barn-lane, King's Norton Urban 
District Council. 

SrLsDEN — Houses, Bolton-road, Mr. Brear ; two shops, Clog Bridge, 
Mr. W. Mitchell. 

SKELMERSDALE—T wo houses, Witham-road, Oo-operative Society. 

ee ee Commercial-road. Mr. J. Berry, Hudders- 

eld. 

SLAITHWAITE—Engine-house, Messrs. Pogson and Co. 

StoveH—Roman Oatho’ic church on a site in Curzon-street. 
Benedict Williamson, architect. 

STANFREE—Elementary school (£500), Education Committec. 

SALTERFORTH—Elementary school, West Riding County Council. 

SkirroN—Elementary school (£6,055), West Riding County Council, 

STALYBRIDGE—FElectrical equipment, Ray Mills Co. 

STEETON—Elementary school, West Riding County Council. 

STik&LING—Municipal buildings, Corporation. 

Stock poRT—High school, Corporation. 

STokE—Post office (£6,000), N.S. Railway Co. 

STRETFORD—Extensions to electricity undertaking (£42,718), Town 
Council. 

STROKESTOWN — Workmen’s dwellings (£31,279), 
Council. 

SwANSEA—Extensions to technical college (£8,000), County Oouncil. 

Swinpon—Cottage homes (£4,500), Board of Guardians. 

Swinpon— Eighteen houses, Portsmouth-street. Mr. Е. George; 
house, Mr. Tyler; stores, Cricklade-road, Co-operative Society 
of Swindon; house and shop, Exmouth-street, Mr. J. Arkell ; 
additions to Great Western Hotel, Station-road, Messrs. T. and 
J. Arkell. | 

TawwoRnTH—Addition to Wilnecote School, Warwickshire County 
Council ; houses, Sheldon-street, Mr. H. Shelton. 

TAvNTON—Corporation institution, Town Council, 

TERRINGTON ST. CLEMENT—Residence, Alma Lodge Estate. Messrs. 
Walker and Walker, architects. 

THORNTON HeEATH—Pavilion, recreation ground, Croydon Town 
Council. | 

TivERTON— Extensions at the isolation hospital, Tiverton and District 
Hospital Board. 

Tvurron—Out-offices, infirmary, Board of Guardians. 

TysELEY—Elementary school (£14,000), Worcester County Council. 

W ADEBRIDGE —Alterations to Council school, Cornwall Education 
Committee. 

WALTHAMSTOW —Elementary schools, Education Committee. 

WANDSWORTH, S. W.— Fittings for relief station, Battersea Park- road, 
Board of Guardians. 

WaARLEY—Administrative offices, Court House- street, Pontypridd, 
Board of Guardians. 

WATERFTOOT— Secondary school and technical institute (£26,000). 

West BromwicH—Public conveniences (£1,200), Town Council. 

West HanTLEPOOL—Electrieal sub-station, North-Eastern Railway 
Co. 

W ILMCOTE —Four villa residences, Messrs. Knight and Hebery. 

WiGAN-—Artisans' dwellings, Ohequerbent, Mr. W. T. Fletcher. 

WonsLEY— Technical schools, County Council. 

W oLVERHAMPTON—Manufacturing works, Messrs. Chubb and Son. 

WongrTHING— Police station and houses, East Worthing, West Sussex 
County Council. 

Y ARDLEY—Elementary school (£15,000), Worcester County Council. 


FOREIGN. 


ALLAHABAD (INDIA) — Police station (52,000 rupees), Government of 
United Provinces. 

BRANTFORD (CANADA) Electrie 
Railway Co. 

ЕГЕЕХАҮ (FRANCR)— Enlargement of railway terminus (500, O00 fr.), 
Government. 

HoNFLEUR (FRANCE) — Theatre and school buildings (891,000fr.), 
Municipal Council. 

KvovPYAW (BURMA) — Court and circuit house (40,000 rupees), 
Government of Burma. 

LoxpoN (CANADA) — Distributing plant 
(235. 000dol.), Municipality. 

Mexico—Asylum (£153,000), college (£102,000), City Oouncil. 

Mian (IrALvy)—Establishing tramways at Lucca, and electric rail- 
ways at Milan. 

MONTREAL (OANADA)—Oustom house (2,000,000dol.), Government. 

MULAKAND (INp1aA)—Hydro-electric scheme, India Office. 

ORLEANS (FRANCE)—Large public hall, cattle market, etc. (500,000fr.), 
Municipality. 


Mr. 


Rural District 


railway, Hamilton Radial Electric 


for Niagara power 


OuzaiN (FRANCE) — Enlargement of goods station (550,000fr.), 
Orleans Railway Co. 

Panis (FRANCE)—Enlargement of Hospital Laónne. Rue de Sévres, 
Municipal Council. 

Rancoon (BunMA)— General hospital (10,000 rupees), Municipal 
Council. 

REGINA (CANADA)—Legislative buildings (1,250,000dol.) Municipal 
Council. 

Sr. GALL (SwrrzERLAND)—Columbarium at municipal crematorium 
(49, 000fr. ) 

Sr. PauL (CANADA)— Presbyterian church (165,000dol. ). 

SAMARA (Russta)—Construction and working electricity station and 
organising tramways. 

SHERBRORE (OanNADA)—Electric light and power plant, Municipality. 

ЗОРН1А (BurcAn1A)—University building, Municipal Council. 

Toronto (CANADA) — Four-storey edifice (100,000dol.), Canadian 
Birkbeck Investment Co. 

VANCOUVER (B.C.)—Electrie railway, B.C. Electric Railway Co. 

VIENNA (AUSTRIA)—Municipal lighting scheme (30,750,000fr. ). 

WiNGHAM (OANADA)—Repair to hydro-electric plant (25,000dol.), 
City Council. 

WINNIPEG (CANADA)—Giant plant for St. Louis Car Co. 


COMPANIES’ MEETINGS AND REPORTS. 


GENEVA TRAMWAYS. 


The first annual gencral meeting of the Geneva Tramways Co. (1906) 
was held on Monday in London, the Hon. A. G. Brand presiding. 

In moving the adoption of the first report of the newly-recon- 
structed company, the CHAIRMAN stated that the result of the work- 
ing of the tramway company for the period under review showed a 
gradual but steady increase on the year 1905, amounting to 82,815fr. 
For a part of the year under review, although the increase in the gross 
takings were quite satisfactory, the expenditure had increased to a 
still greater extent, the receipts thus showing an юш decrease 
in actual profits, as Gon Aron with the corresponding period of 1906, 
of about 22,000fr. This difference was principally due to the increased 
cost of labour and material.. The increased demand of the operatives 
for higher wages in their case would amount to something like 
60,000tr. per annum. As the average wagos in Geneva were well 
below those paid in most of the Swiss companies, they were obliged to 
enter into negotiation with their employés, which resulted in a sub- 
stantial rise in the rate of wages being carried out. The new scale 
came into operation on July llast, which would hold good for five 
years, and had given satisfaction to all concerned. 

Mr. Otro Brit seconded the motion, which was unanimously 
agreed to. 


BRITISH WESTINGHOUSE. 


A circular has been issued by the directors of the British Westing- 
house Electric and Manufacturing Co., which states: ''The directors 
had prepared and were about to issue a communication to the share- 
holders when the conditions in the United States made it necessary to 
temporarily place the American companies under the protection of the 
Courts. It thereupon became desirable to await the outcome of 
important proceedings which the directors believed necessary for the 
best interests of the property before issuing the communication in 

uestion. The American company had heretofore either itself 
urnished the financial assistance needed by this Company, or acted 
as its guarantor, and as that company was unable, under the circum- 
stances, to contribute to the British company’s requirements, it 
became necessary for the directors to make other arrangements 
for meeting present needs. Under the existing conditions of the 
money market it would have been impossible to raise money by the 
issue either of shares or debenture stock ranking pari passu with the 
existing debenture stock, and it was, therefore, found necessary to 
make an issue of prior lien debentures. At a meeting of the debenture 
stockholders held on Dec. 18 an issue of £300,000 of such debentures 
was authorised. In order that the whole of this amount might be 
available for present and future needs, the American companies 
agreed to accept, in liquidation of the £186,374 owed to them, 
Traction and Power Securities Co. shares (an asset of the 
company) at par. The £300,000 of prior lien debentures is 
required as follows: to repay advances from bankers expected 
to be reduced by February and March to £100,000; to meet 
accounts payable, now due, £110,000; to meet additional require- 
ments on account of expansion of business, £90,000. The directors 
have had under consideration for some time the changing from July 31 
to Dec. 31 of the termination of the financial year, as experience has 
shown July 31 to be an inconvenient date for closing the books and 
taking the necessary inventories, and they have decided to make the 
change now. The реш at the close of 1906 connected with the 
reduction of capital have rendered this change additionally desirable, 
as that reduction was based upon figures established on Dec. 31 of 
that year. The next accounts to be presented to the shareholders 
under the new arrangement will cover two periods — one of five 
months from Aug. 1, 1906, to Dec. 31, 1906, and another 
from Jan. 1, 1907, to Dec. 31, 1907. The annual 
general meeting for the consideration of these accounts will be 
held as soon after the close of the financial year as possible. The 
Company's assets amount to £3,629,521, and the total liabilities to 
£1,736,741, The 11 months of the present year show a trading profit 
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of 276,000, and а net profit of £17,780, after providing for interest 
on loans and debenture interest. The accounts and business of the 
Company will be dealt with in detail at the annual meeting, but it 
will be seen that there has been a cons derable improvement in the 
affairs of the Company, and the directors believe that if there be no 
unfavourable development in industrial conditions the position of the 
Company will continue to improve. In the meantime the arrange- 
ments made have enabled the Oompany's business to be protected and 
the interest to be punotually paid to the debenture stockholders.” 


LEGAL INTELLIGENCE. 


HAMPSTEAD RAILWAY ACCIDENT. 


At the Central Criminal Court on Friday last, before Mr. Justice 
Bigham, William John Hollis, a signalman employed by the Metro- 
politan Railway Co., was indicted for inanslaughter in connection with 
the deaths of three men who were killed in a collision between two 
electric trains at West Hampetead Station on Oct. 26. 

„Hr. R. D. Muir, who appeared for the Public Prosecutor, related 
the details of the accident (a full account of which has already 
appeared in the Electrical Engineer). He submitted that people were 
not safe when travelling on railways if signalmen were permitted to 
make a clean sweep of the regulations, as Hollis admitted he had done 
Therefore, apart from any question as to the working of the electrical 
apparatus, there was, on the admission of the prisoner himself, such 
gross negligence on his part as to make it the duty of the jury to 
return a verdict of guilty. Witnesses repeated the evidence given by 
them at the police court and elsewhere; Mr. Phillips, engineer to the 
Metropolitan Railway Co., saying there was nothing in the disc instru- 
ment to account for any failure. He considered that the release-box 
must have been used. His theory was that the prisoner had forgotten 
the train. He (prisoner) thought be had started it off, and because 
the disc still showed train on line," he thought he must have pulled 
back the lever prematurely. Then by some means he got to the 
release-box and released the instrument. In answer to the judge, 
Mr. Phillips thought tho negligence of which Hollis was guilty 
was in not ascertaining whether the line was clear by personal 
investigation. 

Mr. Justice Bigham, in summing up, said his own opinion was that 
Hollis was careless, and that the story he had told in the witness-box 
was & story of made-up excuses. An occasional act of negligence. 
even though it resulted in death, ought not to bring upon a n'in tho 
terrible consequences of a conviction for manslaughter, however. The 
jury found the prisoner not guilty, and he was discharged. 


CLAIM AGAINST AN ELECTRICAL COMPANY. 


In the City of London Court on Tuesday a claim was made by Mr. 
Frank Sanderson, member of the London Stock Exchange, 17, Bishops- 

te-street Without, who sued Mr. George Pearson, 154, Abbott - road, 

oplar, electrical engineer, for £20, monoy lent. The defence was 
that the money was advanced to the London Electrical Syndioate, 
of which defendant was the managing director. Plaintiff said that in 
1902 defendant persuaded him to take up 120 £1 shares in the London 
Electrical Syndicate, for which he paid in full. His partner, Mr. 
Levy, also took 160 shares. Later on defendant borrowed £20 of 
him privately. Defendant offered him 50 more shares for the £20, 
but that was declined by him. The cheque for the £20 was made out 
to the defendant, while the cheques for the shams were paid to the 
company. The company had since gone into liquidation, but the 
witness received no notice of it although the defendant was 
the liquidator. Defendant recently told him he was running a 
company which was paying 75 per cent. dividends, and he, therefore, 
thought the defendant ought to pay the £20. The share certificates 
of the London Electrical Syndicate were not issued for two years. 
Defendant said that the loan was to the company with which to pay 
wages, and it was quite as much in the interests of the plaintiff that 
the company should go on as in his (defendant's) favour. Plaintiff 
was sent notice of the liquidation Witness had a fourth sharo in the 
company, but he paid nothing for his share originally he admitted in 
cross-examination. Plaintiff agiced to take 20 shares for the £20 loan, 
and if they were not allotted to him it was ап oversight. He found 
the inventor of the patents, which were regarded as valuable. The 
company bad since bcen reconstructed. 

Judge Rentoul, K.O., found for the plaintiff, but without costs. 


BROKEN OVERHEAD TROLLEY WIRE. 


At the Blackpool County Court last week a claim 1у Mr. Neil 
Neilson against the Blackpool, Lytham, aud St. Annes Traniway Co. 
of £30 for ове alleged to have been caused by his coming in contact 
with an overhead wire on Aug. 5 was heaid. 

On that date plaintiff was cycling, with a friend, along Lytham- 
road, into Blackpool, when he received a blow, he alleged, from a 
broken overhead wire, which was said to have thrown him from his 
machine. He stated that he was afterwards three weeks in recovo ing 
from tl. e injuries received. The injuries were said to consist of a burn 
behind the right ear and bruises on one arm. Evidence on behalf of 
plaintiff was given by Mr. B. L. Myer, a Liverpool electrician. 

For the defence, it was urged that the plaintiff was riding along, 
end not keeping a proper look-out and not heeding any warnings, and 
thus came into contact with а wire. He was thrown from his cycle, 
receiving injuries. Ап electrician in the employ of the defendants 
said he was assisting to clear the highway, and he saw the plaintiff 
riding up and told him to ride round to the right or dismount, as 
there were wires down. He found the switches out in the box, and 


one of the tramcars was in darkness. He was certain the current waa 
off at the time of the aocident. "The wires, he added, belonged to the 
Blackpool Corporation, who were responsible for their repair. Mr. 
Н. S. May, the Blackpool Corporation’s residential electrician, 
explained that the wires were so placed that if any wire dropped 
on the trolley wire it would be fused right through in two seconds. 
It aleo caused the automatic switches to drop, and as long as these 
were down there could be no current. 

His Honour, after hearing further evidence, gave a verdict for the 
defendants. 


BOURNEMOUTH TRAMWAY ASSESSMENT. 


At the Poole Quarter Sessions last week the Recorder (Mr. A. 
Olavell Salter, K. O., М.Р.) delivered judgment in the appeal of the 
Bournemouth Corporation against the assessment of their tramways 
in the borough of Poole, which was heard in London some time ago. 

In delivering judgment, the RECORDER said the appeal was against 
а rate made on May 13, 1907. wherein the appellants were rated as 
occupiers of certain land, iue car-sheds, tramway lines, and 
appurtenances in the parish of Poole. The assessment published in 
the supplemental valuation list was reduced by the Assessment Com- 
inittee, and the appeal was against the reduced. figures - namely, gross 
estimated rental, £5 659 and rateable value 51.850. The heredita- 
ment in question was the electric tramway which runs from Poole to 
the County Gates, and there connecte with the Bournemouth tramways. 
The Poole undertaking was the property of the Corporation of that 
borough, but was occupied by the appellants as tenants under an 
agreement for a lease, and was worked by them аз an integral 

art of the system of tramways owned and controlled by them. 
He had to consider what rent might fairly be expected to be 
got, in the conditions laid down by the statute, for the Poole 
undertaking The first and main consideration of an intending 
tenant would be the profit which he could make by working the 
Poole undertaking as a tramway. He had, therefore, first to ascertain 
the profits in the parish—that was to say, the receipts and 
expenses. Various methods were adopted for obtaining these. Two 
xa luations had been placed before him on two alternative methods. 
One method proceeded upon an estimate of the gross receipts and 
expenses per car mile in the parish of Poole, without regard to the 
rest of the system ; the other method valued the whole system, and 
then apportioned а car mileage to the parish of Poole. He thought 
the former was the better and more correct method, and, there- 
fore, turned to the valustion on that method. The appellants 
showcd no rateable value and a loss on working of about 22,000 
a year, the respondents showed a rateable value of about £2,000 
a year. There was more difficulty in ascertaining profits in the caso 
of & tramway as compared with a railway, where passengers and goods 
were always carried between fixed points, and for that reason the 
valuations put before him were alike unsatisfactory. It was, there- 
fore, plain that the real matter which must mainly determine tlie 
result was the estimate of tlie gross receipts. Having commented at 
some length on the evidence іза before him, tlie learned recorder 
said that where the evidence on Loth sides, as in this case, was so 
largely estimate avd conjecture, he thought he should be wrong to 
ignore the rent actually paid by the Bournemouth Corporation under 
a recent agrement. It was sutficient to say that an arrangement was 
come to in 1905 under which the. Poole undertaking should be pur- 
chascd by the Corporation of Poole and then leased by them to the 
appellants, who should pays rent equal to the interest and sinking fund 
on the sum raised by the Corporation of Poole to make the purchase. 
The purchase price was to be the fair market value of the un 905 
as a going concern, and this was fixed hy the arbitrator at £100,000. 
The lower line at Parkstone was afterwards constructed at а cost 
exceeding £25,000, and the appellants were paying as rent for the 
hereditaments to be rated at 4 per cent. per annum on a sum exceed- 
ing £126,000, and were liable to pay sinking fund as well. This rent 
was admittedly largely in excess of the rateable value, but in the 
arbitration in 1904 Mr. Lacey stated that the fair value of the under- 
taking was £55,579, and this included certain cars for which the 
arbitrator had awarded £8,000, so that Mr. Lacey's real figure was 
about £47,000. He could not think that the sul sequent addition of 
the lower road, at a cost exceeding £25,000, could have reduced the 
rateable value of the undertaking, but assuming that it did not 
add to such value, and leaving out the sinking fuod, 4 per cent. 
on £47,000 was more than the rateable value appealed from. He 
thought he must include the appellants among the ible tenants of 
this nndertaking, and if it were to let to-morrow he had no doubt that 
the appellants would be among those ready to take it on terms. In 
considering what rent they could affurd to pay, he thought they would 
have regard not only to the profits to be made in Poole, but also to 
the conttibutive value of this undertaking to the rest of their tram- 
ways, and to the advantage of maintaining their control over the 
entire system from Poole to Christchurch. He was satisfied that they 
would be willing to give now, for the whole undertaking, at least as 
much rent as they were willing to give in 1904 for the upper line 
only. After giving the matter the best consideration he could, he had 
come to the conclusion that this property might fairly be expected to 
let for a rent which would justify the rating appealed from. He, 
therefore, thought this appeal must fail. 

In reporting the recorder's decision to the Bournemouth Town 
Council the Town CLERK said he was very dissatisfied with it, because 
it meant that there was practically thrown over the whole of their 
carefully-prepared evidence as to earning power and the expense 
involved in the showing of net profit. Tus recorder had taken the 
basis of rent arrived at in a bargain entered into almost by compul- 
sion — a bargain relating to an undertaking which an unfettered 
individual would have thought involved considerations quite outside 
the Poole undertaking, such as getting rid of running powers through 
Bournemouth, 
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INQUESTS. 


_ In the Westminster Court on Monday Mr. Troutbeck held an 
inquiry with reference to the death of О. Н. de Benam, who was 
run over and fatally injured by an electric brougham belonging to 
the Electromobile Co. 

It appears that deceased had just alighted from a van in which he 
had been riding, and was in the act of crossing the road when he was 
knocked down by the electric brougham. Captain Wilson, who was 
being driven in the brougham, stated that when in Knightsbridge he 
saw a man stop in frout ut the motor, having come from the near-side 
The vehicle was only two or three yards from him when witness lirst 
saw him, and his impression was that the driver's bell drew his atten- 
tion to the man. The brakes were at once applied, but witness felt 
one of the wheels go over the man's body. The brougham was pulled 
up in а few yards. He did not think the driver could have avoided 
knocking the man down. The driver of the car gave evidence to the 
same eflect, adding that when he first saw the man he was going at 
from 7 to 10 miles an hour, and was on his third speed. He had 
his foot оп the brake, and was gradually slowing up, but he could not 
apply his electric brake. He thought deceased was 15 or 20 yards 
from him when he rang his bell. The effect of putting the controller to 
neutral was to let the engines run free. "There were five speeds, and 
he was doing 9 or 10 miles on the third. .On the fourth he could 
do 12 or 13 miles an hour. The electric brake would not act if applied 
when going at a slow s He was keeping & look-out. The 
witness subsequently admitted that he might have applied the electric 
brake with advantage. 

The Ooroner pointed out that it was a very serious thing for a man 
to drive an electric car with an impression on his mind that it was no 
use applying the electric brake. Не added that these noiseless cars 
formed a new danger in the London streets. 

The jury returned a verdict of accidental death, addiug that there 
was negligence on the part of the driver, especially having regard to 
the fact that an electric brougham was а noiseless motorcar. 

It was subsequently stited on behalf of the Electromobile Oo. that 
their electric broughams travelled 500,000 miles a year, and this 
was the only fatal accident they had had in five years. 


The sudden death of a driver while in charge of an electric tramcar 
was the subject of a coroner’s inquiry at South Shiells on Tuesday. 
It was stated that the deceased driver was one of the must active men 
in the service, and that he had been apparently in the best of health. 
A few minutes before his death he was chatting cheerfully with the 
conductor. After the car had pulled up at one of the usual halting 
places, the conductor rang for the vehicle to proceed again on its 
Journey, but there was no response. The driver was found leaning 
over the side rail. He moaned, then died. The car was set in 
motion, with the dead body on the platform, without the passengers 
being made aware of the tragic cause of the stoppage, and pulled up 
at a doctor's residence. The medical man said that in spite of the 
driver's apparent good health he had no doubt suffered from heart 
disease, and death had been accelerated by exposure to the cold. The 
jury returned a verdiet to this effect. It was suggested that a glass 
screen might be placed on the front of the cars to protect the drivers 
from the cold, and а member of the Tramway Committee said this 
suggestion should receive due considerution. The doctor also suggested 
that there should be a periodical medical examination of all motormen 
and all persons having the ssfety of the public in their hands. 


PROVISIONAL PATENTS, 1908. 


JAN. 1. 

55644. Concatenated control of alternating-ourrent motors. 
Ralph Davenport Mershon, 65, Chancery-lane, London. 
(Date applied for under Rule 15, March 7, 1907.) (Com- 
plete specification.) 

2. Improved electric portable lamp. Timothy Shepherd, 
20, Martineau-street, Birmingham. 

12. Resistance for controlling electric current. Norman 
Russell Booth, 7, Hanison-road, Halifax. 

16. Improvements in telephones. Nathaniel David Phillips, 
522, High Holborn, London. | 

57. Improvements relating to electric motors. 
Alexander Mavor and Mavor and Coulson, 
46, Lincoln’s-inn-fields, London. 

66. Improvements in aro lamp olectrodes. George Milo 
Little, Westinghouse Patent Bureau, Norfolk street, 
Strand, London. (Date applied for under Section 91 of 
the Act, Jan. 5, 1907, being date of application in United 
States.) (Complete specification.) 

12. Improved apparatus for the production of undamped 
electrical vibrations. Simon Eisenstein, 7, Southampton- 
buildings, London. (Complete specification.) 

79. Electromagnetic apparatus for determining the hardness 
of para-magnetic metals. Jwan Kryloff and Paul 
Schimunek, trading as Paul Grosch Succs. Schimunek und 
Co., 4, South-street, Finsbury, London. (Complete specifi- 
cation.) 

93. Improvements in aud relating to automatio electric 
switches or cut-outs. George Frederick Mansbridge, 
1, Imperial-buildings, East Croydon, Surrey. 

JAN, 2. 

106. Improved secondary battery. Paul Schreiber, 55, Grosvenor- 

mews, New Bond-street, London. 


Menry 
Limited, 


104. Improvements in electric lamp fitting. Charles Maurice 
Escaré, Paul Fernand Escaré, and Charles Damey, 
9, Osborne- road, Thornton Heath, Surrey. 

119. Improvements in or relating to magneto-electric 
machines. Hermanus Willem van Raden, High-street- 
chambers, Coventry. 

136. Improvements relating to electric lamp and shade 
holders for oil-lamp reservoirs. Albert Henry Entwistle, 
8, Quality-court, Chancery-lane, London. 

153. Improvements in trolley poles. John Shepherd and 
Frank B. Ullery, 40, Chancery-lane, London. (Complete 
specification. ) s 

155. Improvements in electromagnetically operated regulat- 
ing or switching apparatus. Otto Rennert, 51, Bedford- 
street, Strand, London. (Complete specification.) 

156. Improvements relating to recording meters of clectro- 
motive force and current strength. John Seabrook, 
102, Knollys-road, Streatham Hill, London. 

157. Improvements in or connected with apparatus for the 
transmission and reception of electrical or electro- 
magnetico oscillations or vibrations. Edward O'Toole, 
Thanet House, Temple Bar, London. 


JAN. 3. 

174. Apparatus for the automatico oontrol of engines, trains, 
or trams, both steam, electrico, or any other desorip- 
tion, to be worked in connection with special 
apparatus for the purpose of working the automatic 
control. William Fenton Bladon, East End House, Roose, 
Barrow-in- Furness. 

177. Improvements in apparatus 
motors. 
Yorks. 


197. Improvements in switching apparatus for inter- 
connecting the lines of а telephone exchange 


for controlling electric 
John Henry Hindle, Silver-grove, Utley, Keighley, 


system. John Edward Kingsbury, 24, Southampton- 
buildings, London. (The estern  Electri» Company, 
United States.) 


201. Improvements in electric lamps for uso by divers. 
Robert Henry Davis, 4, South-street, Finsbury, London. 

220. Improvements in selective electric signalling. Arthur 
Harold Nicholson, Birkbeck Bank-chambers, Southampton- 
buildings, London. (Complete specification. ) 


JAN. 4. 


268. Improved methed of strengthening electrico vibrations. 
Simon Eisenstein, 7, Southampton-buildings, London. 
(Complete specification. ) 

286. Improved sender connections for wireless telegraphy 
ortelephony. Simon Eisenstein, 7, Southampton-buildings, 
London. (Complete specification.) 

$90. Improvement relating to multiple switches par- 
ticularly applicable to automatic telephone exchange 
selectors. Siemens Bros. and Co., Limited, Birkbeck 
Bank-chambers, Southampton-buildings, London. (Siemens 
und Halske Akt.-Ges., Germany.) (Complete specification. ) 


JAN, 6. 

308. Seal lock for electric incandesoent lamps and the like. 
Ernest Eglington, ''Pentire," Elm Park-road, Winchmore 
Hill, London. 

319. Automatic polarised reversing switoh for electromotors. 
George Winteringham and John Austin Cole, 46, Bruce- 
grove, Watford, Herts. 

324. Improvements in electrically-heated hot-water bottles. 
Herbert W. Christian, 6, Breams-buildings, Chancery-lane, 
Loudon. (Date applied for under Section 91 of tho Act, 
Jan. 8, 1907, being date of application in United States.) 
(Complete specification.) 

325. Improvements in or relating to induction ignition ooils. 
Richard William Sanders and Morris Greenberg, 165, Queen 
Victoria-strect, London. (Complete specification.) 

327. Improvements іп ог relating to electric speed 
indicators. Eugéne Louis Amedée Lertourné, Birkbeck 
Bank-chambers, Southampton-buildings, London. (Date 
applied for under Section 91 of the Act, Jan. 9, 1907, 
being date of application in Franco. (Complete specifi- 
cation.) 

328. Improvements in and connected with electric moters. 
Eugéne Louis Amedée Letourne, Birkbeck Bank-chambers, 
Southampton-buildings, Londun. ((Date applied for under 
Section 91 oi the Act, Jan. 10, 1907, being date of applica- 
tion in France.) (Complete specitication.) 

333. Improvements іп and connected with electric accumu- 
lators. Chaimsonovitz Prosper Elieson, 18, Southampton- 
buildings, London. 

345. Improvements in or relating to electrical distribution. 

- Alfred Julius Boult, 111, Hatton-garden, London. Joseph 
Lester Woodbridge, United States.) (Complete specifi- 
cation.) 

346. Improvements in or relating to electrical distribution, 
Alfred Julius Boult, 111, Hatton.garden, London. Joseph 
Lester Woodbridge, United States.) (Complete specifi- 
cation.) 

358. Improvements in and relating to heat aocumulaters. 
The British Thomson-Houston Company, Limited, and 
Frederick Samuelson, 85, Cannon-street, London. | 
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372. Improvements in composite telegraph telephone 
cireuits, Charles Mark Jazobs, St. Cuthbert's, Alexandra- 
road, Reading. 

373. Improved multi-conductor cable. 
Water-street, Liverpool. 

399. Improvements in telegraphic switohes and repeating 
apparatus and oircuits in connection therewith. 


Alfred Whalley, 15, 


William Leivesley, 65, Chancery-lane, London. (Complete 
specification. ) 
401. Electrolytes for alkaline storage batteries. Thomas 


Alva Edison, 23, Southampton-buildings, London. (Date 
applied for under Section 91 of the Act, May 10, 1907, 
being date of application in United States.) (Complete 
specification.) 

435. Improvements in  telegraphene apparatus. Einar 
Alexander Hytten, 6, Lord-street, Liverpool. (Oomplete 
specification. ) 

434. Improvements in electric measuring instruments. The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (General Electric Company, United 
States. ) 

JAN. 8. 


440. Improvements in the manufacture of incandescent 
electric lamps. The Edison and Swan United Electric 
Light Company, Limited, and Edward Alfred Gimmingham, 
the ison and Swan Company Works, Ponder's End, 
Middlesex. 

445. Improvements in or relating to electrical storage 
batteries. Alfred Wood Somers and Richard Joseph 
Crowley, Spring Bank, Bradford, Yo:ks. 

461. Improvements in connection with incandescence electric 
lamps. Oharles Henry Stearn and Charles Fred Topham, 
47, Lincoln’s-inn-fields, London. 

468. Improvements in or relating to electrical meters. 
Siemens Bros. Dynamo Works, Limited, 139, Queen 
Victoria-street, London. (Siemens Schuckertwerko G. m. b. H., 
Germany.) (Complete specification.) 

479. Improvements in and relating to electric switches. 
Frederick Hugh Smith, 18, Southampton - buildings, 
London. 

484. Imprevements in electrical measuring instruments. 
Owen David Lucas, 49, Linden-gardens, Biyswater, 
London. 

496. Improvements relating to multiple and harmonic 
telegraphy with undamped oscillations. Simon Eisen- 
stein, 7, Southampton-buildings, London. (Complete specifi- 
cation. ) 

505. Improved electric alarm apparatus. Walter Blut, 67, 
York-strasse, Berlin, Germany. 


JAN. 9. 


549. Improved electrical heating apparatus. Wilhelm Ernst 
Triimper, 57, Ohancery-lane, London. (Date applied for 
under Section 91 of the Act, Feb. 1, 1907, being date of 
application in Switzerland.) (Complete specification.) 

559. Improvements in electric lamps for minore’ helmets 
and the like. Johann Heinrich Dräger and Alexander 
Bernhard Dräger, 7, Southampton-buildings, London. 
(Complete specification. ) 

860, Improvements relating to radio - telegraphy. Тһе 
Amalgamated Radio-Telegraph Company, Limited, 7, South- 
ampton-buildings, London. (Valdemar Poulsen, Denmark. ) 
(Complete specification.) 

6344. Improvements in and relating to electric switches. 
The British Thomson-Houston Company, Limited, and 
Edmund Basil Wedmore, 85, Oannon-street, London. (Date 
applied for under Rule 13, Jan, 9, 1907.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on Jan. #8.) 


1906. 
94448. Electric mostor - control apparatus. British Thomson- 
Houston Oompany. (General Electric Company.) 
27358. Automatic electrical circuit breakers of the loose- 
handle type. Hamlyn. 


1907. 
98. Electric transmission systems. British Thomeon-Houston 
Company. (General Electric Company.) 
155. Incandescent electric lamps. British Thomson-Houston 
Company. (General Electric Company.) 
1978. Operating mechanism for electric switches and other 
purposes. British Thomson-Houston Company. (General 
Electric Company.) 
1301. Electrical ignition devices for internal-combustion 
engines. Clift. 
4363, Processes of insulating electric conductors. British 
Thomson-Houston Company. (General Electric Company.) 
48023. Signalling in wireless telegraphy. Poulsen. 
$286. Rotating members of dynamo-electric machinos. 
British Thomson-Houston Company and Daw:on. 
24792. Magnetic compass. Lawrence. 


COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amount 
Name. paid. 


£ 
Alliance Electrical m. 5 per cent. Cum. Pref., Nos. 1-70,000 ; 
Aron Electricity Meter, 6 p.c Cum. Pref, Shares, 1-125,000 1 
Ordinary, Nos. 11 1 


5965695555959 ө о э э ө ө ө э ә э ө э э оваа 


Last price. 
[: 


; ч "m 


3,000 m 
British Aluminium Oo., Ordinary, 2,001-40 000 .............. 5 .. 8544 
7 per cent. Oum. Pref., 1-40 000.................... 5 . 445 
— “A” 6 per cent. Cum. ' Pref., 1-20,000 .............. 5 . -E 
— —— @ per cent. Funding Certificates, 1 -20 000 .......... 5 .. 4i 
2 р pulo 1% Mort. Deb. Stock, Red. ............ 100 .. 100-102 
a peso t Loch Leven Deb. (Reg ) Red., 1-5000 100 .. 97-100 
British | аЛ pei aad Helsby Cables, Ord., 1-100, 000........ 5 64 -63 

6 per cent. Cum. Pref., 1-100000 .................. 6485 

44 per cent. нр De^entures ................ 10)-105 xd 
British Toomson-Houston 44 per cent. lst Mort. Deb. 

C0000 MM ³ꝛ w ĩͤ 100 .. 8589 
British We tinghouse Elec, and Manuf. 6 per cent Prel., 
ehr, ER E VAN ERE RE ue 4-1 
4 per cent. Mortgage Debenture Stock ............ 100 .. 2 50 xd 
Brush Electrical Engineering, Ordinary, Nos. 1-105 731 .... 2 .. 0-4 
—— —— Non Cum, 6 per cent., Pref....................... 2 5s 1-4 
— af per cent. 1% D benture Noe. 100 
r cent. 2nd Debent ure 8tock.................. 100 ..  65-66xd 
Cellenders © ‘ole, ЮРеђепіагев.............................. 0 . 102100 
3 JZ ᷣͤ d КЕККЕ - 

5 per cent, Рге!................................... 5 .. E? 
Consolidated Electrical Co., Ordinary, 1-110,000 ............ 1 .. 7/16-8/16 
Crompton and Оо, ........................................ 5 ..1 916-1 15/16 

5 per cent. Debentu res 100 .. 94-97 xd 
Dick, Kerr and Co., Ordioary, 1 260 000 .................... 1 үн 

6 per cent. Cum. Pref., 1-305,000 .................. 1 -l4 

r cent. Debenture Stock, Red. eios 100 . 99-102 xd 
Edison = wan United, “А” Shares, 1 -99 261 ............ 3 14 
„A“ Shares, 01-017,139 .......... 5 . . 142) 

5 per cent. Debentures ............................ 100 .. -80 

4 per cent. Deb. 8 Bod. ——— 100 .. 78-81 xd 
Electric Construction, Nos. 1 to 112 100 .................... 2 44 

7 per cent. Cumulative Pref. ...................... 23 F i 

4 per cent. Perp. lst Mort. Deb .................. 100 . 

Electrolytic Alkali Co., Ordinary, 1-202,218 ................ 1 .. 3/16/15 
Ferranti, Limited 5 per oont: 1% Mort. Deb. Stock. ег .. 100 .. — 
Genera) Electri c Gompan 900) 5 per cent. Cum. Pref. 10 . 74-81 xd 

4 per Sont 140 7 АЧ Deb. Stock .................. 100 89-92 
W. T. Henley’s Telegraph Works, Ordinary ................ 5 104-114 

44 per cent. Preference ............................ 6. 4i- a 
irme 1) рег gar Devonin. комо: „„ 10 Кк 1448510 

ndia Rubber, Gu ercha, and Telegraph Works ........ Er -154 х 

ег cent. Debentures ............................ 100 88.58 
National Electric Construction Co., 1-170,000 .............. 1 ыш 
Parker, Thos., Limited, Ordinary .......................... 10 0-1 
Peebles ( Bru»e) and Cu, б per cent. Cum. Pref , 20,001-£0,000 5 .. — 
Pee Con.truction aud Maintenance .................- 12 .. Emi 
. ста t. Bonds ................................ 100 . 102 xd 

White, J. S Ad Os. 6 per cent. Cum. Pref., 1-15,000...... 10 .. 8-9 xd 


Electric Lighting and Supply.— 


Name; Amount Last price 
£ £ 
Adelaide Electric — Оо, oi 6 p c. Cum. Pref., 1-10,000.. Б = 48-54 
Bournemouth and P T ͤö;% E 10 . 93-1 2 
44 per cent. Com. Pref., 7.501-15 000. . .............. 10 .. -104 
6 per cent. Cum Second Pret., 15 001-22,500 ........ 10 .. 10-104 
y) per cent. Debenture Stock, —— ^ 100 99-102 xd 
Bromley í Kent) hlectric Light aud Power Oo. .............. 
4 per csnt. 1st Debanture Stock, Red. ............ 100 .. 
Brumpton and Kensington, Ordinary ...................... 5... 7-8 
7 pet cent. Preference ............................ 5 .. 7-8 
Calcutta ean 5000 280000 Corp., Ordinary, Nos. 1-60, 000 5 .. 647} 
Nos. 8),000-100,000................................ 5 .. 53-63 xd 
Cambridge очи Supply (оршу. £10 Ord. ............ 8 oe 
Canadian General Electric Со, ou Shares $100 .. 105-109 xd 
Central Electric с Supply, 4 per ot. Quar. Deb. Stock ...... 100 .. 97-1 
Charing Cross, West, End, and City Electric Supply, Ord., 
L80.000 7 ũ»ũAꝙAͥͥ rlt ⁰0. mdr taa tt den e ra AS . 44-45 
44 рет cent. Cum Pref , 1-80. 00000 5 .. -5 
—— 4 oent. Debenture Stock, Red 00 . -99 
“City ‘ieee a раса с Cum, Pref , 1 40, 000 . . 8 js 421 xd 
) 40 (E E E EE E ЖК O Ж . 
Chelsea Electricity Supply ................................ 5. ER 
44 per cent. Doebeptures .......................... 00 .. 100-105 xd 
Chi Edison Co., 1st Mt. ws p.c. 3Ј-уг. Gld. Bis. Red., 
I ³o¹ u Киын sees: $1000 А — 
City ol ' London, Dt 10 .. 10-11 
—— 6 per cent. Cumulative Pref. ...................... 10 .. 112 
5 per cent. Debenture Btoock ...................... 100 xd 
Gig of кайы тези Light kea Pore, Or D pa — ОЕА 
ty o e ectric ao wer Co m 
cout. Re.istered lst Debs., Ked., 1-1 630................ Eo 50-53 
Согзор а 1426 and Power Co., ‘Ist Mt. Stl. 5 per cent. Bds., 
e,, ne e ERRARE ERAS does eae 00 90-92 
County ot Durham Electrical Power Listribation Ue., 
Ordinary, 10,001-50,000 ................................ is 34-44 
5 per cent Preference, 1-50,000.................... — NO 
Count y ot Lor don Elec. Supply. Ocdinary uu uia e ЧРИ 10 .. n 
6 per cent. Cum Pref. ............................ ES 
ca 


44 per cent. 2nd Debentures Prov Certa .......... i 
Edmuudsun's Electricity Corporation, Ordinary, 1-50,000.... 5 .. 
6 per cent. Cum Ргеѓ.............................. 

44 per cent. First Mort. Deb....................... 100 


E.ectrical Development Co. of Ontario. 5 per cons lat 


10 
44 per cent. Debentures Prov. Certs. All pd., Kd. 100 


Mort. 2 ет Gold Bonds, 10.751-15,750 ................ .. 7-77 p.c. 
Electric Lt & Traction Co. of Aust., 6 p c. Cm. Pf., 1-30,000 5 e -2 
per cent Debenture Stock, Rà.. . 1 xd 
еше PT Co. of Victoria, 5 per cent. lst Mt. ‘Deb. -— 
J.. ЛЛУ ККЕ eds 8 ge xd 
“И нон e Electric ьпрріу, О оч; Мо 1-10 000.............. 5 44-5 
5 per cent. Cum. Pref., Nos. 1-10.00) .............. 5 95.88 
44 per cent. First Deb” Btock, Red. ................ 100 .. 
Hove Electric Lighting, Ord., 1-13, 000 . 5S .. 63-53 
ludian Electric Supp y and Traction Co, 6 per cent. Con- 
struction Deb. stock, Red. ............................ 100 .. 98-101 xd 
ale of Wight Elec. Lt. and Per. „ p.c. Db. Stk., Red .... 100 
Kalgoorlie Electric Power and Lightiog, 6 per cent. Cum. 
, ð- d I-. 1 4 
Ke. aiogton aud Koightebriage Elec. Lt , Ord, 1-21, 00. 5 .. 8-9 
Ki neington and print Ше and Nottiug Hill, 4 per 
ceut. Debenture stock, 99-103 


Red.. 
Kidd. rminater and Dist. Elec, Lighting and Traction, Pref. 10 


THE ELECTRICAL ENGINEER, JANUARY 17, 1908. 


107 


ЕТМ Last price. 


Name. 2 
£ 
London Electric, Ordinary ................................ 5 14-13 
— — per cent. Pref. .................................. 5 44-4 
——— 4 per cent lst Mortgage Debenture Stock, Red. . 100 89-9 
Madras Miectric Supply Corporation 5 per cent. Construc- 
tion Deb. Stock, Led (Pro . Сегіз), all paid .......... 100 92-95 
3 Ordinary 1 001. 00,000 .................... 5 52-64. 
—— ——- 44 per cent. First i Mortgage Debenture 8tock...... 100 100.10 xd 
44 per cent, Cum. Ргеї............................. 5 43 51i xd 
34 per cent. Mortgage Debenture, Red ............ 100 +5 90 xd 
Mexican 156010 Light Co., 5 per aris lst Mort. Gold Рав 
1935, C 1-1,000 ($100), D 1-5,000 ($500), М 1 4,400 (31000) — 751. 5 135 c. xd 
Mexican Tam and Power Co., Capital Stock .............. $100 . 
5 Poo cent. lst Mort. Gold Bonds, Beo., 1-4,000 
($500). 4,001-14 000 ($1,000).............................. — p ree 
Midiand Electric Power Dis, 44 p.c lst Mort. Deb........ — -98 xd 
Newcastie-upoo-Tyoe R1: спіс bupply, Ordin. 1-57 adi 5 6172 
do., 57. 010.75. 000 5 64-63 
do., 75, ,001-87.500 (issued at £2 prem, 16s. paid . 5 64-64 
5 per cent. Pref., 1-57,009 ........................ 5 -54 
do., 75,001-87,500 (issued at 10s. prem., 4s paid). 5 5-54 
Nottieg Hill Electric ‘Lighting — Áo nd 10 11-12 
4 cent. First Mort, Debs. Nos. 1 500 Dg: ys 100 95-97 
Oxford Electric, Ordinary, 1-96 and 40-14,310.. 5 54 6 
4 per cent. Debenture Stock ...................... 97 
River Plate Electricity Co , Ord., 1. n 687 & 120 501-120 507 1 9/1611 16 
6 per cent. Non-Cum. Pref., 1-100,000.............. 1 ,H 
9 per cent. Debenture Stock, d. ыша Pues 100 £7 xd 
Rosario Electric Co , 6 per cent. Cum. Pref . 1-20 000. ....... 5 43 54 
6 per cent. Cum 2nd Pref., 1-15 000................ 4j 58 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Deheptures .......................... 


Shawinigan Water and Power Со ‚5 p.c. Cons let Mt. Bd». 


d 96 98 
9610 пеха 


Smithfield Markets Electric Supply. Ones 1- 12. 000.......... 5 1 73 
4 per cent. Debenture Stock . 100 71-7 
Bouth Lon ann :.......................... 5 24-5 
South Metropolitan Electric ight and Power, Ord. ........ I: 4-3 
7 per cent Cum Pref. ............................ 5 DEA 1-14 
41 per cent ist Mort. DOU Mec M ЛҮ жие 100 100.105 
8t. James's pes Pall Mall, Ordinary, 101-20,0€0.............. $ 74 8% 
7 per cent. Prell. . 5 64-71 
54 per cent. Бөеһ................................... 100 85-90 xi 
Urban Electric Supply Co., Ordinary, 8-30 007 .............. 5 . 14-24 
9 per cent. Cumulative Preference, 50 001 80,000. . 5 2-24 
Weatminster, Ordinary .................................... 5 84-94 
——— 44 per cent. "Cum. Pref., 110,101-138,251 ............ 5 5-54 xd 
Electric TPamways.— 
Amount Last price. 
Name. pai‘. 
Anglo-Argentine, 6 per cent. Cum Pref., 1-260.007 ........ 5 52-64 xd 
10 per cent. Non-Cun 2ud Prof., 2t 0008-280, lee 5 73-84 
Permanent 6 per cent Debenture ` tock, 1888 ...... 100 125-128 xd 
Auckland Elec. Trams , 5 p.e. 1s* Mor. Deb Stk, Hed. .... 100 102-105 xd 
В гесе! лопа Tramways, Ота, r анн ie 10 — 
5 per cent. Cum. Pret Shares, 110000 ............ 10 — 
— —— per cent Deb., Red., 1.600 ...................... 100 — 
аа рог св Red. Deb 8босК...................... 100 
Bath Elec mways, Lå., Pref. Ord. Shaves. 75,001-1£0,€06 1 : 11/61 13/16 
— —— per cent. Cum. Pref. Shares, 1-75 000 ............ 1 ДЕЛЕ х1 
Birmingbam io and Midland Trams., 44 p. c 1st Db. Stk , Red. 100 
Blackpool and Fleetwood Tram Тташгоай........................ 10 135 Y E 
Bombay Blec. Supply and Trams xo 6 per cent. Cum. Pref. 10 
44 per cent. Deb. Stock, Red....................... 100 
Brisbane Tramway Invest., Ога. 1-75 000 so ogee + жаке 5 L 26-2 5 us 
5 per cent. Cum. Pret., 1-75,000 .............. i 1710 
44 per oent. Deb. Stk., Вей, Prov. Certa. an n- 57-101 xd 
Britisb Columbia Electric Railway Co., Ord Def. е 125-18 
— —— Ord. Pref. . 100 105-109 
5 per at Cum. Perpetual Pref. Stock .. 100 101-105 
44 per cent 1st Mt. Debs., Nos. 1-6,250, of 240 each 40 89-102 
44 per cent. Vancouver Power Deb 100 .. 100-105 
British Electric Traction, Ord. 1-300 000 & 60 001-90 000 . 10 .. uu 
— —— 6 per cent. Cm Pt., 37.0001-60 000.................. 10 .. 55 
5 per cent. Pe ual Debenture 8tock ............ 100 . 97-95 
44 рет cent 2nd Deb. 8tock........................ 10 .. 69-74 
Bueno Ayres and Belgrano Tram ee 5. ui 44.51 
А” 6 per cent. Cm. Pf., 1-40,000 V 5- as St 
„B 6 per cent Cm. Pf., o s sia aos 5 .. 5 
b per cent. Deh. Stock, Red. S ESI UD pes des 100 .. 105-115 
— Prov. Cert.. all paid 99596959552 %%% э о өэ э ә ө э 100 . — 
Buenos Ayres 535 5 р. „с. рер. Stk., dicm Toa 100 . 89-91 xd 
Buenos Ayres a ams, Co., т cen e 
Bonds, Red.. 1-1,500 .............. en FV 100 98-102 xd 
— —— per cent. Deb. Bonds, Red., 1-2,275 .............. 1 98-103 
Ayres Lacrcre Trams. Co., Stg. 5 per cent. lst Mort. 
Deb. Stock, Red. ...................................... 100 90-91 
Calcutta Tramways, Ord., Nos 1-137,610 0. 5 61-63 
— —— 5 per cent. Cum. Pref., Nos. 1 20000 .............. 5. 4-58 xd 
— 84 per cent. 1st Deb. Stock. ed.... 100 99-103 xd 
Cape Electric Tramways, Nos. 1-480,000 .................... 1 М 
City of Birmingham Tramways, 5 per cent. Cum Pref...... 5 41-4 
4 per cent ne — ор, 122 A nd Verdes 0 96-39 
City of Buenos Ayres Trams. 9000 = 
4 pr cent, Deb. Btock, то. b 17 10 900374 
Colombo 0 mways an ng, r cent. le 
Mortgage Debenture Stock, R esa Ы 8 8 r 100 93-97 
Cork Electric Tramway and Lighting Co., Ordinary ........ 10 12-14 
6 per cent. Cum. Pref.............................. 10 123-133 
4 cent. 8 jj ĩͤ V 100 90-95 
Dubdlia United Tramways (1896), Ord , Nos 1-60 000 ........ 10 13-14 
— —— 6 per cent. Pref., Nos. within 1-£0 OO... 10 123-12 
34 per cent. Mort. Debs., 1-5,000 Red .............. 100 90-95 
Hastings and Dist. Elec. Tram. Со. 45 p c. Deb. Stk. Red.. 100 97-100 
Havana Blectric Railway Consolidated Mort. 5 per cent. 
50-year Coupon Bond's of 1952, 1-6957 ................ $1,000 82-87 
Imperial Tramways, Ordinary.............................. all 18-19 
6 per cent. Cum. Pref. ............................ all 13-14 
44 per cent. Deb. 8tock............................ 100 108-11 
Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
Cum. Pref , Ncs. 30 001-60.000 .......................... 5 -18 
4 per cent. lst. Mt. Db Rtock, Red.. 100 5 xd 
Kalgoorlie Electric Tramways, 1-250, 000. оа 1 1/16- 
—— per cent. A" Deb. Btock ..................-.-- 100 . 87-91 
— — 6 per cent. B" Deb. 8r ck ...................... 100 71-75 
Kidderminster and District Lighting and Traction, Pref.. 5 10- 04 
Lancashire United Team ware Limited, 5 per cent. Prior 
Lien Deb. Stock, Вөб................................... 100 92 95 xd 
— — £296 500 2ad Mori: Deb. Stock .................... — — 
— —— £83,230 Deferred Deb. Stock (all fully paid)........ - — 
Lisbon Biectric Tramways, Limited, Ord.. Nos. 1-504,188.... 1 1 
—— per cent. Cum. Pref., Nos 1-425,553.............. 1 15,16.12^6 1d 
——— 5 per cent. Mort Deb., 1-5, on ked 55 о d 11 0 á 
Lomdon United Trys. per cen m. Pref.......... iX 
— 4 per cent, АН Me Der Stock, M 100 5084 


Amount 
paid. Last price. 


Name. p A 
Madras Elec Trams. (1904) 5 per cent. Deb. Stk , Red.. 100 C5-98 за 
Manila Elec. R. R. and Lightg. Corp., 5 p c. let Lien and t oll 
Tr. Bib kg. Fund Gold Bonds of 1 Red., 1-4,655 ....$1 000 .. 88-92 
Manx vu v d Co., 54 p.c. Cum. Pret., 801 T1 635 and Р "T 
44 per cent lst Mort. Deb *tock, Reed. 100 9-98 
Metropolitan Elec Trams., Defd., 1 000.001-1 514 016........ 1 1/16 3/16 
5 per cent. Cum Pref.. 500, 001.1 000 000............ 1 . 13/16- 5/16 
44 per cent. Deb. Stock, Red.. 100 91-94 ха 
Мехісо тш. Co ‚ Gen. Cons. 1st Mort. `50-у ear 5 ler cent. 
Gold Bonddddeeeeeeeee ce ness eceseees — .. §385pe. 
Milwaukee Electric Rail ard Light. 5 rer cent. C0 - yr. Con. 
Mort Bonds, 1926 1-5, 500 and 7,001-8,000 ............ 1,000 .. 103-105 
Montreal Street Rəil. ET per cent. Sterli: g Deb., (01-2, 
1922 100 101-105 
New Genera! ‘Traction, 6 per cent. Cum. Frei., 1.10 000 and 
hh ðͤ v ⁊ 9 212 
Oldham, Ashton, and нуде Iramway, Ordinary 10 2 
5 per cent. Cum. Pref. ............................ 10 гы 
Perth Blec. Tramways (W A.). 5 per cent. 1 Mrt. Deb. bk. 100 102 xd 
Potteries ki«ctric Traction. Ordinary. 1-245.000 ............ 5/16.9,16 
9 percent Cum Pref., 300 001- 9191909 F 1 aA 
44 per cent Debenture stork.. 1 RS L i 95. 
Provincial Tramways Co., (»dinsry. 1 -24 918 ——U UU. 10 43-5 
6 per cent. Cum. Pref., 1-10. 000 10 94-104 xd 
Rapgoon Klec. Tramway ага t uppiy Co., 6 p. c. Com. Pret, 
X0 ОЮ opui ß AXES ween E eee 5 23 xd 
45 per cent 1st Mort. l'ab. Stock, Red............. 100 .. 96-97 xd 
Sao Paulo Tramway, Light, and Power Ca. $]CO .. 121-125 xd 
5 per cent. Jst Mort Deb, Red. 1929. 1-11 COO ый 92-94 p.c. 
South Metrcpolitan Electric 51159 8 ard Lighting Co, 
б per cent Cum. Pref., 19.571169 570, Prov. Ceits 1 i 
4 rer cent. Deb ^t ck. Red. 1-60.................. 100 78 82 xd 
Sunderland District Rlectric Tramways, 5 p.c let Mort. 
Debs , Red., , w ..  €0-70xd 
Yorks hire (West hiding) Јес Tram. Co. Urd.,70001-110,0C0 5 1-14 
6 per cent. Cum Pref.. 1-46, 75 Ы АНЕС ео ы 5 54-58 
44 per cent. lit Deb. Stock, Ned e 81-84 xd 
Electric Railways.— 
n 
Name. E t Last = 
Central London, Огйїпагу.................................. 100 . 65.68 
4 per p abun senne S raPtvee i: 100 84-86 
ape Deb. Stock (Prov. Script certs , fully paid) . 100 . 101.104 
City and South Loudon, Consolidated Oriinaly ЕАК 100 . 44-46 
4 per cent Deher ture Steck . 100 .. 101-104 
5 per cent. Pref Зію‹ К '91 ........................ 100 .. 116-119 
DEDE э” T 57 '96 .100 . 113-116 
97 99 [I] '01 е + 09259920260:0256G8849994225586€6 100 e 113-116 
J; n Фк КЫШЫ: 100 .. 109-112 
Liver pool Overhead, 5 per cent. Pref... ——— Áo 
Ordinary, 1-50000 ................................ 10 .. 34-4 
4 per cent. Mortgage Debentures, Red, I- 1, 700 — . 94. 
Uncerground Tlectrie Bailways of корор 5 per cent. 
Profit-5haring Secured Notes — 36-39 


Telegraphs and Telephones.— 


Name. M Last price. 
£ £ 

Ams zon Telegraph Co., 1-25,000 ...... F em e 2-5 

5 per cent. Debs., Red., within 1-1,069 .. 100 .. 84-8/xd 
American Telephone and тее raph Collat. Trust 4 per cent. 

s, 1-28,000 and 55 001-78 000 .......... MEME ..81 000 86-88 xd 

8 ican Telegraph rd Ordinary . 5 ‚..... 100 8740 

6 per cent. Preferred Ordinary . e к 100 100-102 

Deferred Ordinary ................................ 100 16-164 
Apgle-Portuguese Telephone Co, 5 per cent. 1st Mort. Deb. 

Btock, Кєф............................................. 100 99-102 
сын Telepbone , 8 63 7 
Commercis! Cable Co., Ster. 500-year 4 p.c. Deb. 9 5 кей 100 ха 
Cuba Submaríne Telegraph Co., Ordinary, E 16 00: 10 64-74 

10 per cent Preference, 1-6 000 .. e 154-164 
Direct Spanish Telegraph Co., Ordinary.. . 9 34-24 
—— 10 per cent. €um. Preference ...................... 5 84- f 
4y per cent. Dets , 1-600 .......................... 50 $7-100 xd 
Direct United States Cable Co....... V 20 . . 134-144 
Direct West Indla Cable Co., 44 per cent. Debs., reg. 

within 1-1, 200, Redã e enn 100 99-101 xd 
Eastern and South African, 4 per cent. Most. Debs., within 

h Add tale aa eas Sai ae 98-101 

4 ber cons Reg. Mort. Debs. (Mauritius Bubalo dale 
1-8 000. 1916 nas sonari ᷣͤ K E RS RACES 99-101 
Eastern 8 Australasia and Ob ina, 1.300 000. 10 124-15 
4 per cent. Mort. Deb. Stock, Perp ................ . 100 394-1024 
Eastern Telegraph Co., Ordipary Stock .................... 100 131-1? 
34 per cent. Prefercnce Stock .................... 100 83-86 
4 per cent. vide ge Debenture Stock ............ 100 99-102 
Great Northern Te’ Co. (‹ f Copenbagen) ............ 10 5-32 
Halifax and Bermudas Cable Co., 44 per cent. 1st Mort. 

Debs , within 1-1 200. „ oo voce ced D rex ac EX 100 99-101 xd 
Indo-Euro ап Telegraph %½y.;;;;;Ä eee cst pau s ees oes 25 .. 82.8 
Marconi's Wireless Telegraph Co, Nos. 256,128-284,190...... l.. 8-À 
Monte Video Telephone Co., Ordinary. 1- 72,680 керене ed l ..15/16-11/16 

r cent. Preference, 1-86,492 . — .. 81 
National elepbone, Peer. eue 100 110-112 
Deferred Stock ........................ F 100 1074-1004 
6 per cent. Cum. First Pref........................ 10 1-13 
—— 6 percent Cum. Second Pref.................... .. 10 10-12 
— 5 percent. Non Cum. Third Pref.................. 5 51-54 
34 per cent. Deb. Stock, Red....................... 100 96-98 xd 
4 per cent. Deb. Stock, Red.. РИУ е 100 99-101 ха 
Oriental Has reos and Rlectric Сотрару.................. 1 . 1116-1 3/16 
cent. Cum. Pref ............................ 1 ..11/16-1 3:16 
Pacific 8 European Tel., 4 р c. Guar. De ba. . Red., 1-1, 000 100 .. 97.100 1d 
United River Plate Tele. Co., Ordinary. 1-100. 000 5 .. 64-7 xd 
9 per cent. Cum. Pref., 1-40,000.................... 43-54 xd 
5 per cent. Debenture Btcok, Hed. i vx as 100 — 
Telephone Co. of Egypt, d per cent. Deb. Stock, Red....... 100 98-101 xd 
West Africau Telegraph Со n 8 10 10-104 
West Coast of America, 1-20.000 and 55 001-53 DOB .... lw ii 14-12 
4 p.c. Debs., 1-1,500, guar. һу Western T: reh: 96-89 xd 
West India aud Panama "Telegraph Со, Ordinary 10 33 
6 per coent. Cum. Ist Preference.................... 10 74-72 
6 per cent. Cum end Preference .......... MD... 10 74-7 
— $ per cent. Debe E кие N n р £8-101 xd 
Western Telegraph Co., 1-207,930 .......................... .. 100-138 
— | per cent, Debenture Stock, Bed. eer ere ee 100 .. 97-100 xd 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Trafüc Returns for Increase or Miles of Accounts for past year. 
week. decrease. track open. 
Line. — 
| Total | Passe 
Ending| 1907, | 1906. | Week. час» 1908. | 1907. | Ending t eceirte carried. riorum 
Aberdeen Corporatio J 8 1556 1382 а 74 27 27 Y 
een n. an. , , — 3 5 May 31; 72,605 | 17,676,000 | 1,529,682 |0 
Ayr СогрогаЙор................ Nov. 17 | 1,019 966 |+ 53 — 176 8 8 a 15 15,283 | 5,603,783 378,834 
Baker Street and Waterloo Ry. . Jan. 11; 3,280 | 2,29) |+ 990| + 1,789 4| — - = = t: 
Birkenhead Corporation ........| » 12 961 995 |- 31 — 2355 | 24553 | March 31 55,408 | 11,696,691 | 1,324,743 
Birmingbam Corporation ...... » @| 6,079 — — — 664 | 5°, „ 51| 18,557 | 5,552,098 215,345 
Blackburn Corporation ........| » I 1,103 | 1,013 |+ 90 + 3,075 |2590 25-80] „ 25| 53,851 10,093,028 | 1,002,572 
Blackpool Corporation .. ........ „ 9|, 339 M|- 2|-122 | 177 17; = = = m 
Blackpool-Fleetwood Trams. . . Oct. 25 311 279 |+ 32 - 1,139 16 164| Doc. 31 34,819 2,707,918 625,110 
Bolton Corporation ............ Jan. 12| 1990 | 1,985 |+ 5| + 5,789 | 42 | 42 | March 51 111294 | 23,410,690 | 2,411,869 
Bournemouth Corporation „ 8 1,279 1, 330 - 51] + 1,093 | 234 | 243 „ 31) 83,655 13,503,010 | 1,765,038 
Bradford Corporation .......... „ 4| 4,155 | 1,100 |+ 46| + 4,393 | f8 | 95 31, 232,427 | 46,728,977 | 5,167,261 
Brighton Corporation .......... „ 12! 578 757 | - 89 - 3,173 [1719117191] „ 51| 80,652 10,759,310 179805 
Bristol Tramway Company „ 10 4.503 | 4,754 |- 251 — 534 513 » 51 265,769 | 46,902,257 6 178,886 
Burnley Corporation „ 11 1.155 1.181 — 28 — 1# 199 | „, 31 62.699 11,967,0:8 | 1,205,830 
Burton Corporation ............ » 9 838 274 | - 56| — 58, 9 y^ „ 31] 15,576 | 3,383,627 421,317 
Cardiff Corporation ............ — — — — — 2203 632 » 31 106,650 | 24,438,164 | 2.624, 504 
Carlisle Tramways Company .... » 11 144 146 |- 2 20 | 8:5 8:5 Dec. 31| 10,253} 2,790 699 850,417 
Central London Railway .. ...... „ 11 6318 | 6456 — 138| - 35| 6 | 6 „ 31 349. 43,057,997 | 1,279698а 
Cha X, Buston, & Hamp. Ry. ., 11| 3.190 m - — 73 64 = z= = = 
Clty and South London Railway. x 3,560 | 2998 |+ 552 + 907 9 64 |А June 30| 82,456 | 10 018,780 БВ 
Colchester Oorporstion . ...... Dec. 25 221 194 |+ 3| — 8 8 |'March3!| 10,888 2.457.555 320,788 
Oork B. T. and L. Company . . Jen. 9 374 424 |- 50|- 120 | 155! 154 Dec 31 25,0352 | 5.966 364 891.9 -8 
Croydon Corporation............ » 10| 1147 — — — 12 c 12 6 March 31| 62,065 | 13, 51,9 8 | 1, 02.408 
Darwen Corporation ............ „ 10 207 22 | — 19|- 43 | 723! 783 = — um йе 
Dover Corporation Dec. 18 181 169 |+ 12! - 1.124 43 43 » 31 12,468, 3,178,063 328,406 
Dublin and Lucan Electric Ry. . Jan. 10 8 |- 2|- 189, 67 6 = z = = 
Dublin U.T. „ мү „ 10| 4755 | 5,008 | - 25) - 27 51 | 483 = = = = 
Dundee City Tramways ........ „ 8| 1,316 | 1,083 | + 233| + 1,5566 | 22 | 22 May 15) 57.672 15 554 905 | 1,162.792 
East Ham Corporation wie ipaq » 11 8 828 |- 4+ 379 14 14 | March 31] 47,140 | 15,049,240 | 1,062,151 
Glasgow Corporation............ 11| 16,013 | 16,051 | - 41 4-16,015A| 177, | 169 May 31 887,381 | 223,(63,0°8 | 20,350,367 
Gloucester Corporation ........ " 21 27 |- 17 — 15 | 15 | March 31 15,033 5182111 | 579,996 
G. N., Piccadilly and Brompton. „„ 11| 5.445 | 3,535 | +1,910| + 3,245 9 -— — E = 
агу Др Studer eid | == — xm: — — 52 505 37 „ 31] 77.9896 18,893,242 | 1,624,275 
Huddersfield Corporation ...... „ 11 1,940 | 1,410 | + 30| + 2988, 354| 35 „ 51 8,196 18 252,150 | 1,904,745 
lCorporation .............. 11| 2,466 | 2,310 | + 155 + 5,744 | 26 25 „ 31 12,186 | 29,151,543 | 2,956,406 
Corporati dub ELE. „ 4| 374 410 — 35 — 101 10 „ 31 26,99 6, 586,754 615,117 
Tikest Eporatio RETE » 8 114 113 ＋T 1|+ 570 9! 9! — = E 5, 
Kirkcaldy Corporation.......... — — — — — 74 74 May 15 13,702 4,640,618 466,919 
Lancashire United Tramways ... , 8 1,057 974 |+ 63 T 892 39 38 =: E x рік 
Leeds Corporation . „ 46.022 | 5897  175| 11,433 | 964 | 96} | March 31 327,794 73,024,853 | 7, 358, 185 
Leicester Corporation ..........' » 11| 1, 2015 | - su 42 42 Z hn — es 
1 tion | „ 4 10,124 | 10,804 | - 689) — 104 | 104 Dec. 51| 565,795 | 122,094,528 | 12,115 934 
LiverboolOverhed Baiway....| „ 12| 0326 | LAI2 |- | Z al 925) 665, June 30 77.858 10,997,148 | 1,102,809 
don County Oouncil ........ Dec 28| 31,615 | 23,540 | 8,075 | --205,216 | 98 | 98 | March 3111578,014| 314,227 090 | 30,130 297 
Loweetott Corporation NUT Jan 11 1 15) |- 6 + 101| 3 — | sept. 30 11.09 2,672,922 343,190 
dstone Corporation ........ » 2| 140 76 ＋ 64 — 2; 2 | March 31 5,915] 1 186,566 157,050 
Manchester Corporation ........ | „ 11 13,120 | 13,175 |- 55 + 40,918 172 161 „ 51 718,673 | 143,264,501 | 15,525,459 
litan District Railway .. 11| 8,873 | 7,695 | + E78| + 1,614 24 | 24 = = = _ 
Metropolitan Rallway 5 > 12 15,595 | 15.682 | - 88 + 66 | 234| 23, June 20 637,794 7.639, 354 = 
| t 
Corporation ............ 11 12 132 | - 11 - 37] 22 23 March 31 7.309 2,035,500 205,205 
3 Corporation.. » 11 3,745 3.755 — 12 + 1,204 | 59, | 57; | „ 31 210,491 45,5 5.468 4,265,174 
on.) Corporation... ., 11 560 | 545 |+ 15: + 2,034 | 14 143 „ 31 32,421 7,760405 | 772,758 
Didka Corporation . . peo. 8 1,805 | 1,744 | + 61| +4550 | 353 „ 25 84.848 | 18,647,751 | 1,818,444 
mouth Corporation........ Мау 25| 2,330 | 1,578 | + 752| + 652. 284| 283 „ 31 98,911 | 29.668 Р25 | 2,199,823 
Rosding Oorporation............ Dec. 567 65 + 9: — 788 133 133 „ Ol! 32,661 8,130 179 918 825 
hdale Corporation .......... = — == € — 209 209 „ 31| 54,138| 9,749,202 | 1,201,364 
Rotherham Oprporation ....... | = НЕ = = — 10 10 | „ 351 25916| 5,743,298 | 618211 
Salford Corporation ............ Jan. 6 4628 | 4,166 |+ 462 4601 — — — _ e 
Scarborough Tramways Oo | — — — — — 4786 47860 Dec. 31] 7.779 1,537,845 228,235 
Sheffield Corporation ..........' „ 12| 5,223 | 5,256 |- 33 410,722 | 654 | 653 | March 25! 276,907 | 73 966,299 | 6,804,656 
Southampton Corporation ...... — — -- — — 18 | 18 „ 31 49,185 9,437,396 | 1,145,085 
Southend-on-Sea Corporation. , 8 250 245 — 15 ＋ 8 9 9 = EM Өр = 
Stockport Corporation .......... = — — uh Ж | 25 ' 25 „ 31| 50,127 | 8,617,127 | 1,248 656 
Sunderland Corporation ........ „ 12| 1,129 | 1,239 | - 110, = 1,578 | 20 | 20 „ 31| 72,396 | 17,483.132 | 1,535,425 
Swindon Oorporation .......... June 5 155 | — — — 42 43 „ 31| 9,300| 2,675,221 224,417 
| 
Torquay Tramways ............ Jan. 9 168 == = =: 5.16 — TN 2 = = 
азу UD. Gis dase aces. „ l| 706 | 742 | - %|+ 695 12681045 „ 51 43,607| 7,995,451 | 862125 
Warrington Corporation ........ == — es 25 = 6 64 31| 19,204 | 4,965 296 429 785 
West Ham Corporation ........ „ 2, 2,05 | 1,992 + 103| + 2,250 17 1147 „ 31 1-2,881| 35,602,836 | 2,556,854 
Wolverhampton 9 » 8| 738 78 | - 50 |+ 487 20 | 20 „ 31 45,825 | 9,276,025 966,155 
| 
1905-6 figures. f And 88 miles of interlacing track. à Train mile, с Miles of route. А Half-year's figures, 
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RAILWAY ELECTRIFICATION. 


The first lecture of the two to be delivered by Prof. 
Gisbert Kapp before the Royal Institution of Great Britain 
on the electrification of railways is as interesting reading 
as the first edition of the historic book “Electric Trans- 
mission of Energy,” by the same author, published in 1886. 
This book laid the foundation of practical dynamo design, 
because it put the facts and formule in such a clear way 
as to be readily understood by an engineer. Earlier work 
in the same direction, while equally clear to the mathe- 
matician, did not appeal to the practical man. The lecture 
delivered on Saturday last on the “Electrification of 
Railways” shows that Prof. Kapp has lost nothing of his 
old power of dissolving difficulties when writing on engi- 
neering subjects. This consoles us for the shortcomings of 
the “ Encyclopedia Britannica,” although we see no reason 
why these Royal Institution lectures should not appear in 
the 1950 edition of this standard publieation. Prof. Kapp 
starts with the practical question, “ Why should we electrify 
main lines?” The answer as given in the first lecture is 
that “we want to travel more frequently, more quickly, 
more safely, in greater comfort, and, if possible, more 
cheaply than by steam. As regards greater comfort and 
more frequent opportunity of travel, the superiority of 
electric traction has been demonstrated by the lines already 
electrified. As regards greater economy, the proof is as 
yet doubtful, but it would obviously be premature to deny 
greater economy merely on the ground that it has not 
yet been attained in the few isolated—and I might almost 
say tentative—installations started up to the present. 
When the electric light was first introduced into our homes 
we had to pay eightpence a unit, but now, with its more 
general application, the average price has come down to 
about half that sum. So it will be with electric travel. A 
few dozen miles electrified here and there can hardly be 
expected to result in great economies, but let the whole 
system be electrified and any inherent advantage in an 
economical sense must make itself felt. The economy will 
naturally be greatest in the countries where coal is dearest, 
and it is for this reason that we see the Swedish, Italian, 
and Swiss Governments considering the introduction of 
electric working on a large scale.” We would add to tbis 
the statement that in those countries where an industry 
is at the highest state of development it is most difficult 
to introduce a radical change. Thus in England the 
receipts per mile of railway and the traffic carried are 
higher than in any other country. The attempts to 
introduce foreign locomotives on English lines have not 
been successful due to the superiority of the English 
engines. These considerations and our cheap coal 
make it more difficult to change over English main-line 
railways to electrical working than to equip new lines 
in countries where the railway systems are growing. 
It is useless to repeat here the success of the electrification 
of railways in Italy and elsewhere, as the figures proving 
tbis are published by us in the report of Prof. Kapp’s 
lecture. The value of the information thus brought before 
the institution is enhanced by the fact that the author has 
been working on the subject for years, and gives freely his 
opinions both as to the advantages of electrification and as 
to the improvements yet to be sought for in such work. 
It wil be remembered that when the District and 
Metropolitan Railways were being electrified there was a 
dispute between the two companies as to what system should 
be used. Atthis inquiry before Mr. Alfred Lyttelton, K.C., 
as arbitrator, Prof. Kapp was the strongest technical 
witness in favour of the high-tension alternating-current 
system as developed by Ganz and Co. That his side did 
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not secure the award was due to the predominance of the 
American evidence, but the correctness of the opinions he 
then expressed is conclusively shown by the success 
obtained in Italy, Switzerland, and Sweden with the system 
he recommended. We do not propose to discuss the 
details of railway electrification as given in the paper, but 
would recommend this to all our readers as & sound basis 
on which to build up a more intimate knowledge of the 
subject. We trust that the English railway companies 
will themselves recognise this, and call on Prof. Kapp for 
his professional aid when the electrification of their line is 
being considered. 


ELECTRIC CLOCKS. 


The London County Council agenda for tbis week's 
meeting contained notice of the following resolution 
intended to be moved by Captain Swinton: That it be 
an instruction to the General Purposes Committee to con- 
sider and report as to whether it would be possible to 


arrange that all clocks publicly exhibited in the streets of |. 


» 


London should be synchronised from Greenwich." During 
the past few days an interesting controversy has been 
carried on in the columns of the Times with reference to 
the synchronising of clocks. "That such a reform is neces- 
sary we are all ready to admit, for there are possibly few 
who have not suffered disappointment through confiding 
trust in successive clocks of any great London route. 
Electrical synchronising seems to offer a solution to 
horological chaos, but this, unfortunately, has made 
practically no headway in the United Kingdom. A 
method has been tried at Glasgow, but its success 
does not seem to have been sufficiently marked to 
inspire ite adoption elsewhere. On the Continent, how- 
ever, great progress has been made in this direction, not 
only in the apparatus required for the purpose, but in its 
adoption. Electric clock installations do already exist in 
numerous large premises in London and elsewhere, and 
their successful working may be taken as evidence that 
some of the most important difficulties have been overcome, 
and that the principle is suitable for application to public- 
service clocks on a much larger scale than hitberto. We 
fear that the matter has not received adequate attention 
from electrical engineers in this country, and, apart from a 
communication to the Institution of Electrical Engineers 
by Mr. Hope-Jones some years ago, and the labours of that 
gentleman and two or three others, this most promising 
branch of the industry has been quite neglected. To those 
who have so. ably been doing pioneering work the thanks 
of the electrical community are due. But the time has 
now arrived when the value of such work should receive 
fuller recognition, and the attempt be made to secure a 
wider adoption of a system of electrically-synchronised 
public-service clocks in this country. 


FIRES ON LONDON UNDERGROUND ELECTRIC 
RAILWAYS. 


Complaints of fires have recently been numerous by 
passengers on the underground railways of London, and 
the Board of Trade have been led to order an inquiry into 
the matter. The particular case inquired into was the 
explosion and electric flashing which took place in a car 
at Sloane-square Station on the District Railway on the 
8th of the present month. Major Pringle, inspecting 
officer of railways, and Mr. A. P. Trotter, electrical 
adviser of the Board of Trade, together conducted an 
inquiry into the occurrence, and the report which they 


have made, and is published in another column, is 
altogether of an assuring character, aud sufficient to allay 
the fears of passengers. Many alarmist letters were written 
to the Press shortly after the occurrence, but it is clear that 
the apprehensions of danger expressed in those letters were 
in no way justified by the facts. The report states that 
the probability of the occurrence was the failure of the 
electric lighting wires owing to damp. The heating of the 
wires resulted in the liquefaction of a small plug of bitumen. 
An explosion of bitumen followed, causing smoke and fumes. 
Subsequently electric flashing took place along the pipe 
and at the junction box under the car. The inspectors also 
point out that arrangements exist on all underground as 
well as on tube railways to allow passengers, in case of 
need, to descend from a train at either end, and that the 
main danger in case of fire would be from panic. This 
salutary warning should have the effect of deterring the 
writing of alarmist letters to the Press, thus causing needless 
apprehensions among the travelling public. 


ELECTRICAL POWER IN RAILWAY GOODS 
WAREHOUSES.* 
BY H. HENDERSON, ASSOCIATE MEMBER, 
(Concluded from page 86.) 


Machinery for Dealing with Trapic.— The capstans, which 
number 42, are designed for a pull of one ton, or six loaded 
wagons averaging a total weight of about 90 tons, at a 
speed of 250ft. per minute. The motors are 26 b.h.p., and 
are compound wound, the series winding being on two 
poles and the shunt on the remaining two. The starting 
switches are operated directly by the treadle, a strong dash- 
pot preventing too rapid movement of the switch. The 
switch also contains an overload release, which brings the 
switch to starting position and necessitates the treadle 
being released before the motor can be started again. 
This works very promptly, and prevents rough usage of 
the capstan. Whether this type of starting switch is the 
most desirable one for electric capstans is a debatable 
points. Electric capstans cannot be roughly treated as 
hydraulic eapstans can. In the latter, if the capstan is 
overloaded (a very frequent occurrence) no harm is done 
to the capstan, and the load must be reduced until the 
power of the capstan is sufficient for the load before any 
movement will take place. Such methods of working 
cannot occur with an electric capstan, and unless a pro- 
tective device is provided damage will occur to the 
apparatus. Provided the overload release is kept in order, 
the operator, however careless, will soon learn that the 
capstan must be treated with respect if any work is to be 
got out of it. Another serious objection to the direct 
operation of the starting switeh by the treadle is that the 
necessity of gradually depressing the treadle tends to take 
the man's mind off his work, which is by no means without 
danger; also, owing to his having to work against the 
dashpot and balance weight attached to the treadle, he may 
not eut out all the resistance, which will burn out after a 
few such operations. The preferable method is for the treadle 
to operate a main switch only, the starting switch being 
automatically worked either by а magnetic coil or by gearing 
from the motor spindle. The movement of the treadle 
then becomes a single one, as in S cene capstans 
Another point which seems to be overlooked in capstans 
is the space allowed in the cast-iron tank. Capstans are 
often designed so small that it is impossible to get into 
them, and any work on repairs or alterations necessitates 
working in most awkward positions, where sight of what is 
being done is almost impossible. This is a great mistake. 
If the capstan is inside there is no reason why it should 
not be covered in by light plates, which can be easily 
removed and the whole of the mechanism exposed. With 
outside capstans this would not apply, but the difficulty 
can be got over in a different manner. The author 
recently had the privilege of seeing several capstans in 
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& goods yard in Lancashire which were excellently | at, and there was room to deposit any parts which required 
arranged. The tank was of a double pattern, fixed end | to be taken down. Objection may be taken to the expense 
to end, these ends being cut out to form a communica- | of having to dig a deeper hole for the tanks, but the advan- 
tion between the two. The tanks were very deep, and ! tages gained easily outweigh such objection. If all electric 
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Fig. 11 —Electric Capstan. 


one ofe them was covered with a heavy lid іп one | capstans were designed upon this principle, it would do 
тесе, which carried the motor and the capstan head. | much to remove a number of the troubles which occur with 
e switchgear was also fixed in the same tank, and | electric capstans in practical working. In the 42 capstans 
consisted of a double-pole switch worked from the treadle, | at New Bridge-street the head is driven by bevel gearing, 
ni E ы, and the sbaft of the armature is fitted with an electro- 
— ДЫН .... magnetic strap brake in series with the motor operated for 
гез у braking by a heavy balance weight when the current is cut 
off. A view of the capstan is shown in Fig. 11, and a 
diagram of the connections of the controller in Fig. 12. 
-Wagon Hoists.— As will be seen from Fig. 5, the only 
access to the basement for railway wagons is by way of the 
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Рта. 12.—Capetan Controller. 
a starting switch from the motor spindle, and a switch which 
short-circuited the armature when the treadle was off, thus 
acting as a brake. The second tank was covered with 
light plates, and simply contained the outlet to the drain, 
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Tucsa Ropes pass oven x Fic. 15.— Diagram of Rope Attachments for Wagon Hot:t, 


wagou hoists. ‘These are worked electrically, and are 
capable of lowering 30 tons und lifting 20 tons. They are 
controlled on the push-button principle, and are probably 
the largest hoiste of that буре ever made. The hoisting 
arrangement is very simple, being, in reality, two sets of 
huge pulley blocks. 'The usual method of operation is, 
however, reversed, and that block which is generally fixed 
is in this case the movable set, and the load is raised by 
means of the tail end rope. Its use in connection with a 
hoist, especially of such a size, is, indeed, very novel. The 
and a ladder for descent. Thus access was easily gained | machinery, which is at the top of the hoist, is composed of 
to the capstan proper, and it was possible to ре in under- | two exactly similar parts, each driven by a 50-h.p. 240-016 
neath the motor and capstan head and do any work | compound motor, the motors being connected in series. 
required in comfort. All the apparatus was thus under a | Each motor is coupled to its gearing by means of a shaft 
cover, which did not require to be removed, was easily got ' carry а magnetic strap brake and also a high-speed centri- 


То. 14.—Diagram of Rope Attachments for Wagon Hoist. 
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fugal brake, to check too rapid motion. The gearing 
finally drives a large toothed wheel, which has teeth over 
about three-eighths of its rim, the remaining part bein 
simply flat. The two parts of the machinery are couple 
together by means of a heavy crank-pin, forming a 
complete engine, and leaving a space of about 3ft. Tin. 


return from the pulleys attached to the cage to the second 
set of blocks, finally being made off at the opposite end of 
the crank-pin to which they started. This arrangement 1s 
shown in Fig. 14. The switchgear is of Messrs. Smith 
and Stevens pattern, operated from push buttons on the 
ground floor and from a set of push buttons in the cage 


Fie 15.—Starting Gear Connections for Wagon Hoist. 


between the large toothed wheels, in which the ropes are 
operated. To this crank-pin are attached the ends of the 
four ropes which hoist the cage, and also the ends of the ropes 
connected with the balance weights which balance the 
load. Fig. 13 is a diagrammatic development of the method 
of attaching the ropes. Starting with the ends, the two 
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Fig. 15 shows the connections and the various ooils 
connected with the starting gear, which is of the makers' 
usual pattern, enlarged to suit the size of the hoist. The 
speed of the hoists is 60ft. per minute and the lift 18ft. 
Aíter the wagons are lowered to the basement floor they 
are received by a large traverser. This machine runs in a 
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ropes are attached to the crank-pin. 


pass over a fixed pulley at the side (both ropes running in 
one groove). From this pulley they pass over the pulley 
on the crank-pin and back to a second fixed pulley, after 
which they pass over “dumping” pulleys to the top of the 
cage, the double rope opening out so that they may be 
attached to each side of the top beam. The ropes then 


From thence they | special pit 30ft. wide and the full width of the building, as 


shown on Fig. 5. The traverser consists of a large platform 
27ft. long and 18ft. wide, running on eight large grooved 
wheels on four sets of rails. There are also two sets of 
roller wheels running on the same rails to take the centre 
weight and that of the driving platform. Upon one side, 
which is extended and fitted with a handrail, is fixed the 
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motor which drives the traverser, and also a capstan head 
for drawing wagons on to the traverser from the hoists. 
The motor is 26 b.h.p., driven by а simple reversing con- 
troller. The motor drives a shaft fitted with a double- 
clutch gear. One clutch drives the nearest shaft which 
carries the running wheels, and the other clutch drives the 
eapstan head. The clutches are operated by one hand- 
wheel, so that both motions caunot be used together. The 
clutch connecting the capstan head is arranged to drive the 
head in one direction, the reversal of the motor driving the 
shaft only, the arrangement being similar to that of a free 
wheel. Current is carried to the motor through collectors 
fixed underneath the floor of the traverser and running in 
a conduit carrying the bare wires. The speed of the 
traverser is JOOÍt. per minute, and the capstan speed 
200ft. per minute. 

The power is taken from the Newcastle Electric Supply 
Company's Pandon 1)епе sub-station at a pressure of 
580 volts between the outers. All the power is supplied at 
this pressure and the lighting at 240 volts. 'The whole 
building is controlled from two switchboards, one for power 
and the other for lighting, a separate account being kept of 
the energy used for each. | 


ScHEDULE OF POWER INSTALLED. 
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With regard to the cost of electrical working, the New 
Bridge-street warehouse has not yet been in use to any 
large extent, so that no figures can be given. Some 
interesting figures are, however, given below with respect 
to а goods warehouse in the South-West of England. This 
warehouse originally contained 50 hydraulic cranes and six 
hydraulic capstans. Before deciding to electrify the cranes, 
etc., experiments were made to ascertain which cranes and 
capetans used most of the water. It was found that three 
of the cranes and the six capstans used 90 per cent. of the 
water. It was then decided to electrify these and drive 
the remaining cranes with electrically-driven pumps. The 
cranes were electrified by fixing a lifting and slewing gear 
on a fixed framework underneath the bench, utilising the old 
crane posts and jibs. In one case the old hydraulic con- 
trollers were used to work liquid starters, in the second 
crane special liquid starters were fixed, and in the third 
crane (which was used most frequently) ordinary controllers 
with wire resistances were used. The two pumps were 
fitted with 15-b.h.p. motors and worked automatically from 
float switches on the accumulators. By means of change- 
over switches in the float circuits, the pumps and accumu- 
lators could be grouped as desired. These alterations were 
carried out at a cost of £1,157, and the cost of working 
fell from £600 to £150 per annum. The saving of labour 
in such cases is very great, especially if the power is taken 
from a public supply, as is done in the case mentioned, the 
rate being 1d. per unit. This shows what a great saving 
can be made by means of electric driving, even by convert- 
ing steam or gas driven hydraulic pumps to electrically- 
driven pumps, and working these by automatic switches. 
Under the heading of conversion of plant may be added a 
change which was made at the Forth goods warehouse, 
Newcastle. Referring to Fig. 16, it will be seen that upon 
the benches are a number of plain squares. These are 
hatehways for the cellars, and the hydraulic cranes are 
arranged so that most of them can lower material into the 
cellars. It was decided to experiment on one row of 
benches with electric cranes. A crane of the transporter 


type was designed, and the track laid out in such a manner 
as to pass over the roadway, benches, and railroad, and, 
at the same time, to pass vertically above the principal 
hatchways. This necessitated the specially-shaped track 
shown on Fig. 16. The track is made of channel 
iron, and carried on a series of lattice girders attached 
to the roof columns. Current is conveyed to the motors 
on the transporter through the track rails, which necessi- 
tates the insulating of each support. Some diffieulty 
was experienced with this at the commencement, due to 
the vibration breaking down the insulated bolts. This 
trouble was easily got over by using hard red fibre plates, 
апа bushing the holes with two fibre tubes and washers, 
one tube sliding within the other. This made an excellent 
joint, and no trouble was experienced afterwards. The 
transporter consists of a small bogie running on four 
wheels, and driven by a vertical motor fixed on top of the 
framework. To the underside of this framework are attached 
the cago and lifting gear. As there is a difference of 
480 volts between the rails, the wheels have to be insulated 
from the axles. Brushes press on each wheel and 

the current to the motors and the controller, which is of 
the universal type previously described. The lifting capacity 
is one ton, and the lifting is done with a 15-b.h.p. motor, 
the travelling motor being 3-b.h.p. There are two trans- 
porters on the track, and these displaced 11 hydraulic 
eranes. They work very well and can easily perform the 
duties which were previously done by the hydraulic cranes. 
The number of units registered against these oranes 
averages 550 per month, which is very small, and if the 
wages of the boys who drive the cranes are added, the total 
eost taken at the power rate of most supply companies 
would be insignificant compared with that of the number 
of hydraulic cranes displaced. 


ELECTRIFICATION OF RAILWAYS.—I.* 
BY DR. GISBERT KAPP. 


Before beginning to write out these lectures I did what 
specialists generally do—namely, looked in the Ency- 
clopedia Britannica” in the hope of finding a comprehen- 
sive article about the early history of the subject which 
might be utilised. In this I was, however, disappointed ; 
the Britannica” mentions only one case of the early 
history of electric propulsion on a railway, and gives no 
details. It says merely that a certain R. Davidson had 
constructed an electric locomotive which weighed five tons 
and was run at a speed of four miles per hour over the 
Edinburgh-Glasgow Railway. The date given is September, 
1842. As in those days the trolley was unknown, we must 
conclude that this locomotive, like the well-known boat of 
Prof. Jacoby, was propelled by current derived from 
primary batteries. 

The first electric railway in the modern sense of the.. 
term (that is, with current supplied to the motor by a 
conductor from a source fixed outside the vehicle) was 
undoubtedly that shown at an exhibition in Berlin in 1879 
by Werner von Siemens. Although more like an interesting 
toy in appearance (Fig. 1), it had most of the characteristics 
of later work. A 3-h.p. motor was mounted on wheels and 
connected by spur gear with the axles. 'Tbis was the 
locomotive, and it drew a few small carriages with 
seating accommodation for a few passengers after it. 
The speed was four miles per hour. The current had a 
pressure of 150 volts, and was brought to the motor by 
а “third rail” laid between the track rails, and a sliding 
contact was used as a connecting link between the con- 
ductor and the motor. The return current was taken back 
to the generating dynamo by the track rails. We have 
here some of the essential elements of the modern electric 
railway, and it is rather surprising to find that Werner 
Siemens in his next application of electricity to the pro- 
pulsion of a vehicle on rails abandoned the principle of 
the “third rail," and used the track rails both as lead and 
return conductors. This was in the electric tramline (Fig. 2) 
at Lichterfelde, near Berlin, joining the railway station with 


* Lecture delivered before the Royal Institution of Great Britain, 
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the military academy. The voltage was 180 volts, and the 
maximum speed attained 22 miles per hour. The gauge 
was 1m., and the car, of which I throw a picture on the 
screen, weighed, with its full complement of 26 persons, 
4°8 tons. Very soon after—namely. in 1883—the well. 
known Portrush-Bushmills line in Ireland was opened. 
This is a line with 3ft. gauge six miles long, and containing 
gradients up to 28 рег 1.000. Here the third rail (101b. 
per yard) is again used with return through track rails, 
and the speed on the level is 12 miles per hour. In 
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КӨ. 1.—View of First Electric Railway in Berlin. 


America the first electric line was opened for traftic one 
year later, and from 1884 onwards there has been a 
steady development of electric traction, first for tramways 
and then for main lines of railway. I do not propose to 
sketch the history.of thisdevelopment in detail, as that would 
leave me no time for the treatment of the technical side, but 
I may draw attention toonelandmark in this history namely, 
the work done by a group of technical and financial men 
who formed a committee for the “study of high speed 
electric railways.” By the close of the last century there 
bad already been electrified various main lines, both in 
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FIG. 2.— Electric Car at Lichterfelde. 


Europe and America, but the speeds were moderate, and 
the experience thus far obtained was bardly of the nature 
to enable engineers to predict what would happen if elec- 
trification were attempted at speeds equalling or exceeding 
the fastest runs of steam locomotives. It was to collect 
data on the various points affected by speed that the 
famous Zossen trials were made with two cars built by rival 
firms. With an expenditure of 1,000 h.p. the car (Fig 3) 
attained а speed of 125 miles per hour. 16 was fitted 
with four three-phase motors of nominally 250 h.p. each, 
but on starting the motors could be heavily overloaded, 
the total intake of power by the car amounting for short 


periods to as much as 3,000 h.p. The car weighed 94:5 
tons. The working pressure was 10,000 volts three-phage 
current supplied by three lines erected vertically above 
each other by the side of the track. This method of 
arranging the trolley wires requires so much head room as 
to render the system inapplicable to existing lines on 
account of bridges and tunnels. The value of the Zoss: n 
trials lies, therefore, not in proving that high-speed electric 
traction is possible with the particular arrangement chosen, 
but in providing data on which to calculate the power 
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required at high speeds and in the demonstration that it 
is possible to take off as much as 1,000 h.p. at so high а 
speed as 125 miles per hour. It should be noted that 
before the highest speed could be attempted the permanent 
way had to be strengthened. 


ADVANTAGES OF ELECTRIFICATION. 


It might be asked, Why should we electrify main lines! 
The answer is that we want to travel more frequently, 
more quickly, more safely, in greater comfort, and, if 
possible, more cheaply than by steam. As regards greater 
comfort and more frequent opportunity of travel, the 
superiority of electric traction has been demonstrated by 


Fie. 5 —View showing the Interference of Steam with Signalling on the 
| New York ventral Railway. 


the lines already electrified. As regards greater economy, 
the proof is as yet doubtful, but it would obviously be 
premature to deny greater economy merely on the ground 
that it has not yet been attained in the few isolated—and I 
might almost say tentative—installations started up to the 
present. When the electric light was first introduced into 
our homes we had to pay 8d. a unit, but now, with its more 
general application, the average price has come down to 
about half that sum. So it will be with electric travel. A 
few dozen miles electrified here and there can hardly be 
expected to result in great economies, but let the whole 
system be electrified and any inherent advantage in an 
economical sense must make itself felt. The economy will 
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naturally be greatest in the countries where coal is dearest, | arranged to burn any kind of fuel, There is no limitation 
and it is for this reason that we see the Swedish, Italian, | to the power generated, but only to the power the motors 
and Swiss Governments considering the introduction of | on the locomotive can take up. Thus with equal total 
electric working on a large scale. weight the capacity for dealing with heavy traffic is far 
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FIG. 5, The Siemens 10,000-Volt Car which ran at 125 miles per hour on the Zossen line 


greater in the case of the electric locomotive than in that 


of the electric locomotive to handle heavier trains at higher | of the steam locomotive. In this comparison I do not only 
speed, is due to the circumstance that, unlike the steam | mean drawbar pull, but the sustained effort of a strong 
locomotive, it bas not to carry the part that generates the | pull exerted at high speed—in short, tbe horse-power. А 
power with it, but only the part that utilises the power. | modern electric express locomotive will develop about 


The increase in traffic capacity, and especially the ability 


Ета. 4. —Electric Bigh-Tension Locomotive^on the Berlin-Zossen line. 


50 h.p. for every ton of its own weight, and if built for 
slow passenger or fast goods service the power is about 
22 h.p., whilst even for slow goods service on heavy grades 
the power developed&per ton of its own weight is still 


there may be any number of boilers, and they may be|10hp.to 12 h.p. These figures are based on the gene- 


In а steam locomotive the power is limited by the capacity 
of the boiler to generate steam. There is no such limita- 
tion in the electric locomotive, for the boiler (in.the case 
that water power is not used) may be of any required s'ze; 
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rally accepted rating of а temperature rise of auri 
after one hour's run. For shorter runs the power will, 
eourse, exceed the limits here given. 

Anotber advantage of electric driving is the ability of 
exerting a greater drawbar pull at starting and on heavy 


of 
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grades, not only when by reason of motor coaches the 
adhesive weight is increased, but even in the case of loco- 
motive traction for the same adhesive weight. In а steam 
locomotive the crank effort is not uniform. The skidding 
pons is determined by its maximum and the drawbar pull 

y its mean value. In the electric locomotive the crank 
effort is uniform, and it will, therefore, with the same 
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adhesive weight and the same safe margin against skidding, 
have а 30 to 40 per cent. greater drawbar pull than the 
steam locomotive. There is also greater safety against 
toppling over when going round curves. The modern 
steam locomotive with ite enormous boiler has a high 
centre of gravity, in some cases $$. to Gft. above rail level; 


„ 


С. | the centre of gravity of an electric locomotive is only 


3ft. 6in. to 4ft. above rail level. Owing to the absence of 
reciprorating masses, the working is smoother and the wear 
on rails less ; and, finally, as more of the total weight may 
be utilised for adhesion, and as the adhesive weight itself 


FIG, 6.—The Double Catenary System as used by the Westinghouse Co. 
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is more effective, the traffic capacity of a given line can by 
electrification be inoreased, without those alterations in the 
permanent way which would be necessary if the same 
increase of traffic capacity were attempted by the use of 
heavier steam locomotives. 

Then there is the question of economy in fuel and labour. 
By the latter I do not mean the labour actually required 
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Fic. 7.— View of a Continental High-Tension Construction. 


in driving а train. Although a fireman is not required, it 
would not be prudent to have only one man on the foot- 
plate on long express runs, although on short-stop runs 
this is perfectly safe. The saving of labour will come in 
consequence of the simp'ified service generally. There are 


по trips to the round house for cleaning tubes, and thq 
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labour in taking up brasses and generally keeping the gear | obtained by the ibility of using a cheaper kind of fuel 
in order will be much less than with the highly complicated | in the fixed boilers, silice the botes 9101885 of fixed 
"OU boilers and engines is offset by the losses in transmission 
eX jer and conversion ; but we must remember that a locomotive 
8 p e D is much longer under steam than in actual service, and 
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FIG. 10.—Protected Third-Rail on Four-Track Division, New York Central 
Railway. 


Fie. 8.—Details of Wilgus and Sprague Protected Third-Rail. that during the time it stands waiting or makes trips 
mechanism of a steam locomotive. The ability to run in | Decessary in putting trains together (what railwaymen call 


either direction makes the turntable superfluous, whilst shifting) fuel is also consumed. The electric locomotive 
consumes no fuel at the power-house except when actually 


at work. 
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FI. 11.—Protected Third-Bail after Sleet Storm. 


re | E All these are undoubted advantages, but what are the 
тю. 8. Detalla Rand Transit Кау é the | objections tò electric propulsion. There can be no question 

that the electrical equipment of a train is as reliable as any 
multiple control applied to motor coaches at both ends of | mechanical apparatus cau be, perhaps more so, because it 
the train greatly simplifies the make-up of trains. As | is easy to fit safety appliances which will prevent overload- 


Fie. 12.—Curve Construction—Two Pointa of Pull-off designed by the General Electric Co. of America, 


regards the fuel consumption whilst the train is actually | ing any part. Even under such trying conditions as 
running, there is probably no other economy than can be | the Simplon Tunnel, with its moisture and heat, 
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means have been found of rendering electric working 
perfectly reliable. If electric traction has a weak 
paro it is certainly not in the train itself, but in the 
ink between power-house and train—that is to say, in 
the conductor with its sliding contact. "That this weakness 
is not a serious matter is shown by the fact that many 
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represents the terminus of the New York Central Railway 
before that line was electrified. Неге smoke and steam 
render the signals invisible, and as the obstructing body 
is continually shifting there is no remedy. A network of 
overhead wires may also obstruct the view, but this kind 
of obstruction does not change its position, and it is, 


Ета. 15. — Single Catenary System. 


hundreds of miles of electrified main line are now in 
successful operation, but still there are difficulties, and it 
is interesting to briefly glance at them and at the means 
applied to overcome them. Of the two systems—viz, а 
third rail on the ground and by overhead conductor—each 
brings its own difficulties. The third rail is an obstruction. 
It may become a very complicated affair where many roads 
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therefore, possible to so place the signals that they are 
permanently visible. The single-phase line erected by the 
Westinghouse Compsny (Fig.6) and a part of the three- 
phase line leading to the Simplon Tunnel (Fig. 7) shows 
this. In both cases the signals are perfectly visible. 

In most of the third-rail equipment used at present the 
working face of the conductor is on the top. This has 
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Fig. 15.—The Double Catenary System. 


meet and cross. It may be a source of danger to persons 
walking or working on the line, and it may fail to act if 
its working surface is covered with ice. The overhead con- 
duetor has the advantage of leaving the permanent way 
perfectly free from encumbrance, and there is less difficulty 
at points and crossings, but it may obstruct the view of 
signals. That steam locomotives are sometimes also offenders 
in this respect may be gathered from l'ig. 5 which 


certain disadvantages. The lower edge is only about 4in 
above the sleepers, so that the danger of earthing from 
accumulation of wet snow and ashes or from even a slight 
flooding of the line is present; it is diffieult to guard the 
conductor from contact without at the same time interfering 
with the contact surface, and the latter cannot be com- 
pletely protected from snow and ice. To overcome these 
defects, Messrs. Sprague and Wilgus have introduced a 
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type of third rail with ‘“under-rupning contact shoe." 
(Fige. 8 and 9). The lower edge of the third rail, 
which is also the working face, is Qin. above the 
sleeper and nearly 3in. above the top of rail. The 
exposed part is sheathed with a fibre trough, leaving 
only the underside free for the contact, and although 


wire and contact piece, and this reasoning has proved 
perfectly correct. As, however, the bead room necessary 
for the Zossen arrangement renders its adoption on exist- 
ing lines impossible, another solution had to be found. 
This is the suspension by catenary. The catenary itself 
may bave any sag required to render the system almost 


independent of temperature variation, and the suspension 
of the contact wire is effected by hangers of varying length, 
| so that all the suspending points are exactly on the same 
| level. Since the hangers can be placed fairly close to each 
other (three to ten yards), the sag of the contact wire can 
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be made imperceptible. There is the further advantage 
that in the event of the contact wire breaking it will 
dangle free and not reach the ground. This is shown 
in Figs. 12 and 13 illustrating the arrangements of the 
“single catenary system” used by the General Electric 
| | Company of America, and the double “ catenary system" 
7 a (Figs. 14 and 15) used by the Westinghouse Company 
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and on the Swedish State Railways. On the latter 
the trolley wire is sub-divided into sections, one end 
of each section being anchored and the other attached 
to blocks and falls and a weight, which puts a definite 
tension on the wire whatever the change of length 
may be. The suspending arms are, of course, hinged to 
allow for automatic adjustment. Messrs. Siemens- 
Schuckertwerke have carried the catenary system still a 
step further by arranging two catenaries one above the 
other. The uppermost has long spans, and the lower is 
attached to it at frequent intervals by adjustable straps, 
the adjustment being possible in a vertical direction by 
altering the length of the strap and in a horizontal direction 
by shifting the clamp on the trolley wire. Stiffness at right 
angles to the axis of the trolley wire is obtained by hori- 
zontal pull-off wires. It should be noted аб in all these 
systems the catenaries and all wires attached to them are 
insulated, so that the trolley wire is doubly, and in some 
cases trebly, insulated from earth. 


(To be continued.) 


— — = 


f 1 
* „т б `. + 
. 
err, EEE G ee 
— Ah» 
Li La mic. s 
Е Е * — 
^ 


ric. 16. 


slee& may accumulate on the top and side of the 
rail it does not adhere to the contact face. On the 
New York Central system 285 miles of track are now 
being equipped with the Sprague-Wilgus third rail 
(Figs. 10 and 11), and some other American lines have 
a'so adopted it. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


On tbe resumption of the discussion on Mr. J. F. C, 
Snell's paper on “ The Cost of Electrical Power for Induse 
trial Purposes" before the Institution of Electrical Еорі- 
neers on the 16th inst., 


T Mr. C. P. Sparks complimented Mr. Snell on his paper, aud 
said that with respect to the driving of mills the average load 
factor would be from 25 to 30 per cent., and it was not possible 
to show any considerable financial saving from the introduction 
of electric driving if the cost of power only was considered. 
It was the indirect advantages from using electric motors in 
textile mills which warranted electric driving. These were: 
the smoother drive, the absence of slip, and the advantage of 
having the motor close to the machinery driven. He considered 
that the author's figure of 0°48 per unit was not far wrong for 
a small mill and he had also found that the cost of plant 
could be kept down to between £11 to £13 per kilowatt. This 
made it almost impossible for а power company to supply such 
mills. With respect to Table III., he thought that the con- 
sumption of only 250 units per horse-power installed per annum 
was an exceptionally low figure. While he agreed with the 
author as to the importauce of the diversity factor, he did not 
agree with him that the importance of the lighting business was 
decreasing. | He considered that the introduction of the metallic- 
filament lamp gave supply engineers a strong weapon with 
which to fight gas. His experience had shown that the units 
required for lighting had not fallen owing to the introduction 
of these lamps, although they gave three times the candle-power 
for the same energy. He considered that electric lighting was 
of ever-increasing importance, and that the metallic-filament 
ашр was the best friend of the supply engineer. 

г. Ковевт НАММОХР congratulated the author on his com- ` 
munication, and confirmed his remarks as to the effect of the 
diversity of the load provided by different industries. Thus 
when an annual charge of £7 per kilowatt of maximum load on 
the central station was required to meet the capital charges and 
profit, а diversity factor of 1:66 reduced the corresponding 
charge to the consumer to £4. 4s. per kilowatt demanded. This 
on а 20 percent. load factor was equivalent to 55d. per unit. He 
supposed that in the course of time some scale of charges might 
be devised which would give ап equitable rate to the consumer, 
considering not only his load factor but also thc cílect of this 
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In overbead construction for high speeds care must be 
taken to keep the conductor as straight as possible, as any 
sharp bends will cause the contact piece to jump and by 
drawing an arc to damage the wire. This was the reason 
why in the Zossen experimental line a side contact was 

provided. It was thous that with such an arrangement 
the sag of the wire could not affect the relativo position of 
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load on the diversity factor. He considered that the figures 
given in Tables I. and II. for the cost Re unit generated from 
independent plants were too low. us, in Table IL, for 
plants from 100 h.p. to 500 h.p. on a 25 per cent. load factor 
the cost from a steam plant was 0:59d. per unit. The author's 
own figures from а shipyard with four 250 h.p. steam-engines 
showed a cost of 0°970d. There was a difference here of over 
& enny. Again, if these figures were compared with those 
in Table VIII. it would be seen that the cost from some of the 
best stations in the kingdom were higher than the author gave 
for private plants. He hoped that the discussion begun that 
night would Б continued in the House of Commons Committee 
rooms this year, and that the supply of power to London would 
be cheaper thereby. 

Mr. CowaN said that central-station engineers had been 
accused of supplying power consumers too cheaply and at the 
expense of the lighting consumers. The test of this and of the 
correctness of the scale of charges was that both the lighting 
and power consumers should gain from the combination. Mr. 
Cowan proceeded to show in diagram form how the intensity of 
load could be improved by the combination. 

Mr. С. L. ADDENBROOKE did not quite understand the figures 

iven by Mr. Snell in Tables I. and II. For instance, in 

able II., were the figures the average for stations between 
100 h.p. and 500 h.p.? He had found when looking for 
consumers in power companies’ areas that the manufacturers 
were fully alive to the best results which could be obtained 
from new plant. They also knew that their existing equipment 
would last for à considerable length of time, and were inclined 
to expect the power company to show them a saving on their 
existing works cost without allowing anything for capital. Mr. 
Addenbrooke proceeded to show how the magnitude of a power 
company's load varied the price which had to be charged to 
consumers to show a return on the capital expenditure. Thus, 
with а 3,000-kw. maximum load 8d. per unit had to be earned, 
if the load went up to 60,000 kw. :44. would pay, or with an 
80 per cent. load factor nearly one-half this price. He had 
found from experience that to gain the full advantage from 
combination a station should be about ten times as large as that 
required to supply the load from the largest consumer. 

"Mr. С. Н. WorpineHaM thought they should be grateful to 
Mr. Snell for explaining the many fallacies which accounted 
for the existing position of most of the power companies. The 
paper would also help central-station engineers, many of whom 
did not know what the diversity factor on their system was. 
Ав regards power companies, the linking up of several towns in 
which the industries were the same would not improve the 
diversity factor on the larger station. He also pointed out that 
when a large system of mains had to be laid it was some years 
before the load on them became remunerative. 

Mr. W. Н. Воотн called attention to the important con- 
sideration of the heating of textile mills. If these were elec- 
trically equipped, there was no longer any exhaust steam avail- 
able for heating, and coal would have to be burnt for the 
purpose. He quoted the case of two new mills owned by one 
company, one of which was electrically driven. In this case the 
steam for heating was taken from the other mill, which was driven 
in the usual way. While а gain of 7:5 per cent. in output was 
claimed for the electrical mill, it was а question whether the 
exact cost of heat and power were properly adjusted between 


the two. Mr. Snell’s idea of improving the diversity factor 
by altering the dinner bour of certain factories would not com- 
mend itself to the Lancashire housewife, who now had all her 


family home to dinner at the same time. 

Мг. б. W. PARTRIDGE said that from his experience of 
20 years with the supply to London areas he was sure a 
diversity factor of 1:66 would never be obtained; 1:25 was a 
more likely figure. He considered the figures in Table VI. 
much too low for the cost of mains in London. It always took 
some years to get consumers to come on to load up new mains, 
and until cables were laid they would not consider the question. 
Due to the very high cost of street work in London, £30 per 
kilowatt would be the cost of mains for the first few years. 
Even at Newcastle the feeders and distributing system cost 
£26 per kilowatt. If the author had taken £23 per kilowatt for 
the final cost after the load had been obtained, it would be 
nearer the mark. 

Mr. LEONARD ANDREWS confined his remarks to the difficulty 
referred to by the author and by previous speakers of supply 
undertakings catering for power at such rates as to hold their 
own with local plants. He did not consider competition with 
private вора of less than 100 h.p. was likely to prove such а 
great difficulty, inasmuch as the convenience of, and small floor 
space required for, an electric motor would generally outweigh 
any saving in actual cost that it might be able to effect, even 
under conditions most favourable to local plants. The chief 
difficulty would appear to be that of competing with the local 
supply to works taking, say, 500,000 units a year and upwards. 
Previous speakers had attempted to deal with the difficulty by 
suggesting that Mr. Snell's estimates and Tables I. and II. 
unduly favoured the local plant. He would prefer to see the 
problem attacked from the other end—that was, to consider 
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whether it was not possible for the cost of production from a 
large power plant to be still further appreciably reduced. Mr. 
Snell had expressed the opinion that there was little prospect 
of power companies l reducing their charges for power 
supply in bulk below the estimates given in Table XIV., say 
68d. for transformed alternating- current supply under con- 
ditions of а 20 per cent. load factor and 1:66 diversity factor. 
He would like to ask Mr. Snell whether, in arriving at that con- 
clusion, he had taken into consideration the recommendations 
contained in a paper read in 1906 before the American Institution 
of Electrical Engineers by Mr. Stott, the chief engineer of the 
Rapid Transport Company, on **Power Plant Economics." Inthat 
paper Mr. Stott showed that the cost of supplying current from a 

rge power station could be greatly reduced by dividing the 
generating plant into two portions. In one portion, which 
would be reserved for the peak of the load, and only run for а 
few hours per day, economy in running would be sacrificed to 
low capital cost. The other portion would deal with the flat 
ү of the load curve, and since it would be running many 
jours per day, high working economy was obviously of para- 
mount importance. Mr. Stott concluded his paper by tables 
showing the relative capital and running costs of five different 
methods of generating power. Mr. Stott's conclusions were 
reproduced in diagrammatic form, and some further deductions 
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had been made to bring Mr. Stott's estimates into line with the 
estimates given by Mr. Snell. It was supposed that Mr. Snell's 
estimates were based upon the assumption that the generating 
plant would be steam turbine-driven alternators, and Mr. Stott’s 
estimate of the capital cost of that type of plant had been 
plotted to correspond with Mr. Snell's figure of £15 per kilowatt. 
The relative capital costs given by Mr. Stott of other types of 
plants were plotted to a similar scale. То ascertain the running 
costs Mr. Snell's figure of 68d. for steam-turbine generation had 
been taken, and an item of :157 had been deducted, which 
corresponded to Mr. Suell's ye ar charge of 64 per cent. on 
the cost of the generating plant, mains, and transformers 
with a load factor of 20 per cent. and a diversity factor 
of 1:66. A further deduction of 125d. (corresponding to 
5 per cent. on the capital outlay) to cover rent, rates, taxes, 
management expenses, etc., left a balance of Ad. to cover run- 
ning charges, and Mr. Stott's estimates had been plotted to that 
scale. The capital and running charges for other systems had 
been plotted in a similar way, Mr. Snell's and Mr. Stott's 
figures being strictly adhered to in each case. The results 
appeared to show that by adopting Mr. Stott's recommendation 
and combining in one generating station the most economical 
plant obtainable with a plant having the lowest capital cost, it 
would be possible for a supply company to reduce the 

given by Mr. Snell to the extent of approximately 22 per cent. 
Those members who had met Mr. Stott would . agree 
that considerable reliance could be placed upon his estimates. 
He might further mention, as a practical example of what had 
already been done in that direction, that he recently had an 
opportunity of, visiting a power supply station in Germany 
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where gas-engines and steam-turbines were running in parallel, 
and he was told that high-tension power in bulk was being 
supplied from these works to a town about 30 miles distant 
from the generating station (by overhead transmission) at an 
average price of 5d. per unit. 

Mr. A. M. TaAvros considered the paper to be full of valuable 
data and suggestions, but that it did not deal sufficiently with 
the supply of consumers smaller than 100 h.p. In Table VII. 
he thought the question of the cost of distribution from the 
sub-stations connected to the power company had been ignored. 
In Fig. 1 the low cost assumed for the generating station made 
the results less valuable to the engineer with an averaged sized 
system. Even then Mr. Snell found the limit of supply to be 
10 miles if private plants of moderate size had to be competed 
with. In Mr. Snells paper of four years ago accumulator 
sub-stations were advocated. Не should like to know why no 
mention was made of them in the present paper. He (Mr. 
Taylor) found it possible to put accumulators to give 6-kw. 
output on a 24-hour discharge on one square yard of floor 
space, or, if in two tiers, l2 kw. per square yard. The 
capital cost could be got down to £12 per kilowatt 
output on а 24 hours’ basis, or £5 per kilowatt ona one-hour 
basis. He considered that Table VIII. did not give sufficient 
credit to the municipal undertakings. Thus, for Manchester 
the figure indicated a cost of £8:48 per kilowatt of maximum 
demand on the station + ‘39d. per unit. He thought that 9:98 
per kilowatt and 2d. per unit nearer the mark. He strongly 
objected to Mr. Snell’s table, which assumed а constant 
diversity factor of 1:66 for varying load factors on the station. 
Thus, if the consumer's load factor increased, the diversity 
factor of the general load must go down. In other words, Mr. 
Snell should have added a seventh column to Table IX. giving 
varying values of the diversity factor corresponding with 
improvements in the class of load. Table XII. also contained 
what the speaker termed the fundamental heresy of dividing 
е са per unit (on account of fixed charges) by the diversity 

r. 

Colonel К. E. Crompton, speaking from the chair, welcomed 
this further opportunity of discussing the question of power 
supply. Не disagreed with the author's remarks as to the 
design of central stations being now at the highest level. There 
was no finality in such matters. The experts now interested 
in power schemes would, if their schemes were carried out, find 
their plant in 10 years' time to be quite as out of date as the 
equipment of the central stations was now said by them to be. 
He endorsed Mr. Snell's figures for the costs from private plants. 
The paper was а good one to educate the public as to the 
usefulness of electricity. In conclusion, Colonel Crompton 
strongly contradicted the idea that we were behind other 
countries in this matter. From his experience London was 
better supplied with electric light and electric power than any 
other city in the world. 

Mr. SNELL, in reply, explained that the Newcastle-on-Tyne 
Company's figures in Table XIII. were for the year ending 
1906. He regretted that the cost of accumulators was too high 
tu allow of their use on a large scale. He believed that the 
diversity factor here assumed of 1:66 would be found to be too 
low for London rather than too high. 

The meeting concluded with a vote of thanks to the author. 

Mr. W. B. Esson, in a written communication, expressed his 
agreement with many of Mr. Snell's observations. It appeared 
tohim that the author had adopted throughout an unbiassed 
attitude, dealing with his subject in a singularly fair manner. 
Much of the ground covered by the paper was covered by his 
(the writer’s) address on The Industrial Power Problem" to 
the Civil and Mechanical Engineers’ Society in October, 1906, 
and Mr. Snell arrived at practically the same conclusions as he 
did. In the address referred to the cost of electrical power for 
a factory which could be served by an engine of 500 b.h.p. was 
considered when Mond gas, suction gas, steam (condensing and 
non-condensing), and oil were used. It was assumed that the 
generator would give 350 kw. maximum, and would supply 
750,000 units per annum, this corresponding to a load factor of 
about 25 per cent. The cost of the fuel was put in at rates 
somewhat different from Mr. Snell’s, but the total cost, taking 
10 per cent. as the interest on capital outlay and depreciation, 
worked out, and was given as follows: Mond gas, ‘516d. total 
cost per unit; suction gas, ‘564d.; steam condensing, ‘51dd. ; 
steam non-condensing, ‘536d.; oil, 592d. The figures given 
by Mr. Snell in Table II. for a load factor of 25 per cent. were : 
suction gas, ‘670d.; steam, condensing, ‘590d. ; oil, 584d. 
Mr. Snell's figures were somewhat higher because he averaged 
the cost of plants between 100 h.p. and 500 h.p., whereas 
his were for the higher output. The agreement was sufficiently 
close, however, to show that under ordinary circumstances the 
total cost would lie somewhere between ‘5d. and od. per unit. 
Mr. Snell had stated that in Sunderland at the time of the 
last census ** there were 587 motors, representing a total horse- 
power of 1,654, or an equivalent to 1,220 kw. The maximum 
demand on the station plant was only 500 kw. There was 
thus a diversity factor of 2:4." He did not think, however, 
that the term diversity factor should be used here. "There was 


a diversity factor in lighting as well as in power, but no one 
would define it as the ratio of the number of lamps fixed to the 
number simultaneously lighted, though that would be analogous 
to the definition given by Mr. Snell. Properly, the magnitude 
of the diversity factor expressed the degree to which the load 
factor was improved by the diversity in the hours of demand 
in the industries supplied, and it could only be determined by 
ascertaining the ratio of the sum of the maximum demands of all 
the factories served to the maximum demand on the power-house. 
If it was found that the former was 50 per cent. greater {һап 
the latter, the diversity factor—1:5, because the load factor on 
the power-house was one-half better than if there were no 
diversity ; if 100 per cent. greater, the diversity factor — 2, 
because the load factor was twice as good, and so on. The 
diversity factor could not be got at by taking the sub-station 
loads as Mr. Snell had done, for the simple reason that at 
each sub-station the demands of all the factories served thero- 
from were already averaged up. It was quite possible that, 
though the real diversity factor might be very large, the sub- 
station to power-house ratio might be unity. Mr. Snell, 
under a misapprehension, again referred in this connection 
to the horse-power of the motors simultaneously running as 
compared with the total horse-power installed, but that had 
nothing to do with either load factor or diversity factor, if 
to these terms were assigned their proper meanings. He 
agreed with Mr. Snell's remarks in Section IV. as to prices. 
There was no doubt whatever that for а big increase in the 
amount of power supplied by the companies at the same rates it 
would be found that the total receipts were not commensurate 
with the total costs. The writer referred to his communication 
of 15 months ago, when he wrote: At 4d. per unit for lighting 
and 1d. for power the machinery to produce the same revenue 
must, when supplying power, run four times as many hours as 
when supplying light. To produce that revenue nearly four 
times the amount of coal and oil is consumed, to say nothing of 
extra wear and tear, all of which goes to show that for а purely 
power undertaking to be successful it must be conceived on a 
scale such that the capital cost per horse-power is as low as 
possible, and the running charges are brought down to the 
irreducible minimum." The existing London stations were not 
conceived on those lines, and it was with great regret that, as 
managing director of a supply company, he had to admit it. 


The following were the candidates to be balloted for at 
the meeting : 


Members.—Major W. B. Brown, R.E., War Office, Whitehall, S. W.; 
H. P. Gibbs, chief electrical engineer to Government of Mysore, 
Bangalore, India. 

Associate Meinbers.—H. W. Arbuckle, Rifle Factory, Ishapur, near 
Calcutta; Б. Н. Bradbury, 49, Birmingham-street, Oldbury; L. Burn, 
13, Mayhill-road, Old Charlton; F. A. Cole, Sandymount, Helsby ; 
E. Comerford, Abbots Grange, Chester; Н. С. Cotsworth, Mining and 
Technical College, Wigan ; К. W. J. Fletcher, 44, Garscabe-terrace, 
Edinburgh; J. K. Forrest, Tramway la Capital, Avenida de Mayo 
761, Buenos Ayres; P. V. Gray, Bombay Electrio Supply апа 
Tramways Company, P.O. Box 192, Bombay; OC. J. Grimes, care 
of Port Commission, Calcutta; H. J. Harpin, 47, Temple-row, 
Birmingham; H. W. Hartnell, Corporation Electricity Department, 
Cheltenham; W. L. James, 22, Satherlen d'a venue. Maida Vale, 
W.; J. Lloyd, Corporation Electricity Works, Norwich; C. H. 
Lydall, Cleveland Durham Electric Power, Fylands Bridge Power 
Station, Bishop Auckland; J. J. McMahon, Clare-mount, Queen's. 
road, Cheetham Hill, Manchester ; A. McPherson, 30, McCulloch-street, 
Pollokshields, Glasgow; A. W. Martin, Postal Telegraphs, Cambridge; 
W. L. Maxwell, Electrical Department, Central South African Rail- 
ways, Pretoria; №. R. May, 134, Denmark-road, Lowestoft; W. F. 
Mitchell, Electricity Works, Dewar-place, Edinburgh ; T. B. Naylor, 
care of Mr. R. P. Wilson, 66, Victoria-street, S. W.; G. K. Paton, 
North Wales Power Co., Llanberis, R. S. O.; E. G. Phillips, Heather- 
brae, Priory-hill, Dartford ; R. J. Roberts, Hopesay Rectory, Aston- 
on-Clun, R.S.O.; E. Rowarth, Pattersea Polytechnic, S. W.; О. W. 
Smith, Clandon, Woodside.road, Kingston-on-Thames ; Prof. W. 
Templeton, Ceylon Technical College, Colombo ; Sandilands, M.A., 
B.Sc., Ceylon; S. W. Thomas, Post Office. Sydney, New South 
Wales ; B. Wiesengrund, Ph D., 13, Woodside Park-gardens, North 
Finchley, N.; P. A. von Wildenrath, Box 56, Premier Diamond Mine, 
Transvaal; A. R. Woodhall, Midland Engineering Co., 2, Victoria- 
square, Birmingham. 

Associates, — Major J. Bruce Kingsmill, R.A. (retired), Messrs. 
E. 8. Hindley and Sons, Bourton, Dorset; H. Foulds, Faraday 
House, Southampton-row, W.C.; L. S. Simpson, assistant loco. 
superintendent, Buenos Ayres aud Pacific Railway, Oalle 25 de Mayo 
227, Buenos Ayres; W. B. Trafford, Sun Fire Office, Threadneedle- 
street, E.C. 

Students.—F. Alexander, Brant IÍouse, Wimbledon, S. W.; A. J. 
Anido, 22, Cheniston-gardens, 8.W.; M. B. Baker, Faraday House, 
Southampton-row, W.C.; A. N. Balme, Vale Cottage, Vale-road, 
Chislehurst; P, E. Bamford, 56, Curzon-road, Southport; J. T. 
Baring, Verne House, Brundall, Norwich ; L. Barney, Prior Park, 
Clonmel, Ireland; R. Н. Batson, 591, Duke-street, Dennistoun, 
Glusgow; G. H. Baxter, 20, Brunswick-road, Withington, Man- 
chester : S. Baxter, 1, Laverockbank-road, Edinburgh; C. W. Boak, 
5, Robertson-street, Greenock; A. (i. Bower, care of Mr. W. J. Bower, 
East Rudham, King's Lynn; R. A. 8. Boyton, 23, Leicester-street, 
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Ashton-under-Lyne ; H. M. Bruton, 102, Riggindale-road, Streatham, 
S.W.; L. С. Bulmer, Brook Cottage, Prescot, Lancs.; J. Н. P. 
Burchett, 38, Mortlake-road, Kew F. E. Burnett, 36, Buckingham- 

te, S. W.; M. N. Caird, Faraday House, Southampton- row, W. O.; 
K. W. Canning, 180. The Grove, Hammersmith, W.; E. G. D. Carr, 
Amberley Vicarage, Sussex; R. A. Cartland, Faraday House, South- 
ampton-row, W. O.; А. G. B. Chaldecott, Holmwood, Dorking ; 
T. W. Chalk, 51, Drayton-gardens, South Kensington, S. W.; 
A. Collins, 86, Chesterfield-gardens, Harringay, N.; J. Conway, 
11, Monteith-row, Glasgow; N. R. Corke, 16, Auckland - road, 
Upper Norwood; E. Orawshaw, 41, Plymouth - grove, Manchester; 
G. G. Cree, Deanston Villa, Doune, by Stirling; A. W. Crompton, 
28, Highfield-road, Smithills, Bolton; Й У, E. Crosse, 29, Beckwith- 
road, Herne Hill, 8.E.; 8. P. Dass, Napier Villa, Lancaster-road, 
Rangoon. India; J. J. de De Mesquita, 5, The Esplanade, Dover; 
A. Е. Dent, 54, Hibson-road, Nelson, Lancs.; Т. A. F. Dixon, 
1, Marlborough-road, Richmond; A. McL. Doig, 123, Plymouth- 
grove, Manchester; G. О. Earle, 21, Park. hill road, Croydon ; E. W. 
Eller, 82. Palace-gardens-terrace, W.; G. J. Farrelly, 38, Acombe- 
street, Whitworth Park, Manchester; A. H. Finnis, Blantyre, 
Barrowgate- road, Ohiswick, W.; F. G. Foote, 39. Meteor-road, West- 
clifle-on-Sea ; R. Ford-Hutchinson, Faraday House, Southampton- 
row, W. C.; F. Forrest, 61, Musgrove - road, New Cross, 
S. E.; K. P. Framjee, 83, Finlay - drive, Dennistoun, Glasgow; 
G. Franklin, Westinghouse Works, Trafford Park, Manchester; 
F. W. Geoghegan, Rockfield, Blackrock, co. Dublin; J. A. Gibson, 
Faraday House, Southampton-row, W. O.; L. B. Gilbert, 68, Sydney- 
street. Chelsea, S. W.; О. M. Gillies, 126, Dora- road Wimbledon- 

rk, 8. W.; W. T. Golden, Faraday House, Soutlampton-row, W. C.; 
. M. Goodall, 27, Tollington- place, коо ай, N.; А. G. 
Gow, 5, Robertson-street, Greenock ; . F. Gower, Orford 
House, Orford-road, Walthamstow, E.; H. Г. Guy, 8, Burghley- 
road, Highgate-road, N. W.; J. Hacking, 60, Southmount-street, 
Beeston Hill, Leeds; L. Harding, 41, Russell-street, Eccles ; 
E. A. Hilton, Heath Bank, Marple Bridge, near Stockport; 
J. H. N. Hingston, 16, Richmond-mansions, Earl's Court, S. W.; 
S. M. Hitchcock. Sunnydene, Kilworth.avenue, Southend-on-Sea ; 
W. R. C. Hockin, Gloddeth-grove-road, Ramsgate; J. Hollingworth, 
Lavendon, Douglas-road, Harpenden, Herts; B. W. Holman, 40, 
Thurlow Park-road, West Dulwich, У.Е. ; P. E. Hosegood, 6, The 
Waldrons, Croydon ; E. Е. James, 1, Rusham-road, Balham, S.W. ; 
К. Josephs, 51, Downs Park- road, Hackney, N. E.; L. J. Jowitt, 114, 
Cecil-street, Whitworth Park, Manchester; S. Kay, 17, Bark.street, 
окоп ; R. E. Keelan, 151, Witton- road, Aston Manor, Birmingham; C. 
Kelley, 2, Connaught-road, Harlesden, X. W.; A. F. Kelly, Elsinore, 
Cherry Gardens-avenue, Folkestone ; T. M. Klein, 124, Maddox-street, 
W.; C. T. Kreiser, Faraday House, Southampton-row, W. O.; R. Lark- 
worthy, 13, St. George'-avenue, Holloway, N. ; W. R. Lewis, Faraday 
House, Suuthampton-row, W.O.; R. F. Long, 1, Elliot-road, Thornton 
Heath; D. W. Low, Dunlea, Minard-road, Partickhill, Glasgow: 
W. C. McCallum, 7, Grafton-square, Clapham, S. W.; E. S. McClintock, 
Faraday House, Southampton-row, W. C.; G. B. Manson, Burghley 
House, Blackheath-hill, S. E.; H. C. R. Martin, Crystal Palace Engi- 
neering School, Sydenham, S. E.; L C. Martin, 29, St. Edward's- 
road, Southsea; L. J. Matthews, 24, Hartham-road, Holloway, N.; 
C. Melbourne, 224, Wilderspool-road, Warrington; E. A. Mills, 
58, Radcliffe-lane, Pudsey, Leeds; К. M. Murché, Haslemere, Love- 
walk, Denmark-hill, S. E.; R. E. Neale, 10, Wentwortli-mansions, 
John- street, Hampstead, N. W.: V. W. Newman, 33, Combe. 
park, Bath; J. B. G. Northcott, Lambourne, Oallestick, Cor n- 
wall; V. S. Padhye, 222, Brunswick - street, Manchester; 
R. G. Parrott, 63, Northumberland - road, Old Trafford, Man- 
chester; Т. Н. L. Paull, 18, Elm grove - road, Barnes, S. W.; 
M. L. Peel, 5, Regent- terrace, Gateshead-on-Tyne ; О. B. Penrose- 
FitzGerald, The Grange, Midleton, co. Cork; T. C. Pettifor-Catch- 
pool, 58, Foreet.drive East, Leytonstone, E.; M. Pitt, 7, Maitland- 
avenue, Langside, Glasgow; Н. E. Poole, 15, Sherriff- road, West 
Hampstead, N.W.; W. A. Prescott, 23, Moorfield-road, West 
Didstury, Manchester; A. Priestley, 74, Arden-terrace, Plantation- 
street, Accrington; G. R. D. Prince, 24, Tierney-street, Streatham 
Hill, S W.; G. H. N. Reay, Faraday House, Southampton-row, W.C.; 
A. O. Roberts, Ullswater, 291, Green-lanes, N.; W. L. A. Rogers and 
A. M. Rosa, Faraday House, Southampton-row, W.O. ; C. Saxton, 
Studley Cottage, Undercliffe, Bradford; G. O. Scampton, A. R. 
Sharpe, R. A. Shiell, and C. W. Short, Faraday House, Southampton- 
row, W. C.; E. Sinikiss, 111, Parliament-street, Derby; Н. J. Stenning, 
164, Upland-road, Dulwich, S.E. ; G. E. Stevenson and A. A. Stone, 
Faraday House, Southampton-row, W.C. ; A. Stubbs, 41, Gladstone- 
street, Winsford, Cheshire; G. S. Terry, 5, Grotes-place, Blackheath, 
S.E.; H. M. Thompson, 75, Earl's Court-road, W.; C. P. Tuffnell, 208, 
Burrage-road, Plumstead, S. E. ; E. J. Uhink, Faraday House, South- 
ampton-row, W.C.; Н. E. T. Vale, 44, Avondale-road, Southport ; 
Н. К. Viall, Whitley-road, Whitley Bay, Northumberland; О. C. 
Villa, Faraday House, Southanipton-row, W.C.; L. N. Vine, Eversley, 
Exmouth ; J. M. Walsh, Faraday House, Southampton-row, W.C. ; 
F. G. Watermeyer, 66, Barons Court-road, West Kensington, W.; 
W. A. Watkins and H. G. Weaver, Faraday House, Southampton-row, 
W.O. ; J. M. McG. Whellens, The Home Farm, Albury, near Guild- 
ford; P. Е. R. White, 52, Grand-avenue, Muswell Hill, N.; S. N. C. 
Whitehead, 24, Queen's-road, Wimbledon, S. W.; W. Н. Whitehouse, 
29, Francis-road, Edgbaston, Birmingham ; Н. Williams, 27, Bucking- 
ham-street, Moss Side, Manchester ; L. F. Willing, ошоо, 
Oughtriogton, Lymm, Cheshire; G. P. Willougliby, The Parsonage, 
Heaton Mersey, Manchester ; A. C. Yeates, Faraday House, South- 
ampton-row, W. C.; G. E. Yonge, саге of Electricity Works, Ladysmith- 
road, Enfield, N. 
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Port Hope (Ont.). —The Town Council have decided to erect the 
necessary buildings and to install a municipal lighting plant. 


ELECTRICAL EXHIBITION AT ACTON. 


The electricity undertaking acquired by the District Council 
having now been in their possession about one year, the latter 
conceived the idea of promoting an exhibition with a view to 
bringing before the residents of Acton all the advantages of 
electricity, and giving them an opportunity of inspecting the 
latest appliances for lighting and heating by electrical means. 
Such an exhibition is being held this week in the Public Baths, 
Salisbury-street, W., and from what we observed during our 
visit on Monday, when the exhibition was yet in an incomplete 
state, we are inclined to believe that the exhibition will have a 
good effect upon the public. At all events, visitors will have 
an object lesson in the adaptability of electricity for domestic 

urposes as well as for lighting and power. At the stand of 
Меш. R. Poulton and Son, Acton, there is seen to advantage 
the applications of electricity in a tailors’, etc., workshop; the 
Electric Ordnance and Accessories Company, Limited, have 
supplied a number of electric sewing machines, and the British 
Thomson-Houston Company soine electric irons which are to 
be seen in operation. For an effective specimen of how elec- 
tricity may be employed to advantage in lighting showrooms and 
shop windows we can commend that of Mr. G. C. Berry, 
28, Milton-road, Acton. Mr. Berry is electrical contractor to 
the Acton District Council, and his stall displays a varied selec- 
tion of artistic fittings, Royal Ediswan lamps, e Lünolite, " electric 
radiators, and heating and cooking devices. On a bakery stall 
we noticed an electric oven, and a variety of electric frying pans, 
grids and boilers, food and table warmers, tea-kettles, etc., 
supplied by the British Thomson-Houston Company, the General 
Electric Company, and the Dowsing Radiant Heat Company. 
The many kitchen uses to which electricity may be put are well 
illustrated on this stand. Messrs. Pooley and Austin, 25, 
Victoria-street, S. W., are showing a ** Zone” motor. Оп this 
stand are to be seen four switchboard panels for the Acton 
Council's generating station, which have been manufactured by 
Engineering Instruments, Limited ; also manufactures by Messrs. 
Spagnoletti, Limited, and Messrs. T. Davies, Limited. Messrs. 
Pooley and Austen are also making a very effective display of 
their Phictoria " electric lamps, also Osram high- efficiency 
metallic-filament lamps, ‘ Phictoria " jointing and sticky tapes 
for cables and electric wires, patent steam pipe and boiler 
coverings. 

The stand of Messrs. Siemens Bros. Dynamo Works, Limited, 
York-street, Westminster, is sure to attract attention by reason 
of the combined display of tantalum lamps and holoplane 
glassware. These lamps are shown burning two and three in 
series on the Council's supply on 230 volts. One of the largest 
stands in the whole building is that of the Dowsing Radiant 
Heat Company, who are displaying a number of luminous 
radiators, an electric light bath, and medical apparatus, includ- 
ing an electric vibrator, X-rays, small portable apparatus for 
high-frequeney treatment, etc. Messrs. T. Poore and Son are 
showing various applications of the use of electricity in a very 
interesting exhibit of electric telephones, electric bells, and 
accessories. They are also giving a practical demonstration of 
the manufacture of ‘‘ Robertson” electric lamps. Harper’s 
electric piano is another feature of the exhibition which will be 
highly appreciated by visitors. 

The opening ceremony was performed on Monday by the 
Mayor of Hammersmith (Councillor Dewshaw) in the unavoid- 
able absence of Mr. Herbert Nield, M.P. In spite of the 
inconvenience of the hour for which this ceremony was timed, 
there was a very good attendance, including representatives 
from the neighbouring borough of Hammersmith. Mr. J. 
Martin Blair, the electrical engineer of the Acton undertaking, 
as well as the District Council are to be congratulated on having 
got together such an interesting exhibition. Only 30 months 
have elapsed since the first consumer was connected to the 
Council's mains, but rapid progress had been made in the mean- 
time ; the present rate of progress being 1,000 8-c.p. lamps per 
month. 
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Orders for week ending Saturday, Feb. 1. 
MON DA, JAN. 27.— A Coy.—Technical drill, 6.30 p.m. 
TuzspAY, Jan. 28.— В” Соу. — Infantry drill (recruits), 6 p.m. 
WEDNESDAY, JAN. 29.— A" Badge examination for A and “В” 
i con:panies, 6 p.m. 
Tuurspay, JAN. 50.— C" Coy.—Infantry drill (recruits), 6 p.m. 
Technical drill, 7 p. m. 
Fripay, JAN. 31.— D" Соу. —Infantry drill (recruits), 6 p.m. 
Technical drill, 7 p.m. 
SATURDAY, Frn. 1.—Weok-end run at Coalhouse for ** D" Company. 
(Signed) J. II. S. PIIIIrS, Captain, 
Acting Adjutant. 
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NOTES. 


Wireless Telegraphy. — It is reported that the 
German Imperial Secretary of State for Posts and 
Telegraphs on Tuesday introduced in the Reichstag a Bill 
for the regulation of wireless telegraphy in accordance with 
the decisions of the international commission of the Berlin 
Congress of 1906. The fundamental principle of the 
measure is to compel shipping companies and owners of 
wireless stations on land to arrange for intercommunication 
without regard to the system used. Permission to erect 
stations or to use wireless telegraphy will not otberwise be 
given. The Minister said that the measure was aimed at 
giving the fullest scope to all systems of wireless 
telegraphy. 

Royal Institution.—On Tuesday next, Jan. 28, at 
3 o'clock, Prof. F. J. Haverfield delivers the first of two 
lectures at the Royal Institution on “Roman Britain "; on 
Thursday, Jan. 30, Major Martin Hume commences a 
course of three lectures on The Story of the Spanish 
Armada ; and on Saturday, Feb. 1, Mr. Lional Cust begins 
а course of two lectures on “ Anthony van Dyck.” The 
Friday evening discourse on Jan. 31 will be delivered by 
Prof. E. Rutherford on ‘ Recent Researches on Radio- 
activity’; on Feb. 7 by Mr. Humphry Ward on 
“Napoleon and the Louvre"; and on Feb. 14 by Dr. 
C. W. Salleby on “ Biology and History." The discourse 
on March 13 will be delivered by Chevalier G. Marconi, 
his subject being “ Transatlantic Wireless Telegraphy.” 


Callender’s Hospital and Distress Fund.—The 
fifth annual report of Callender’s hospital and distress fund 
has just come to hand. During the past year a record was 
established in the greatly increased number of bospital 
and other letters issued, but a large reduction occurred in 
the number of members, which made а considerable 
decrease in the weekly subscriptions. The committec have 
had an anxious time in carefully considering the many 
urgent appeals for financial assistance from members in 
distress, and 81 grants were made, the total amount being 
£89. 18s. 2d. Owing to lack of funds the individual 
amounts had to be necessarily small, but were the means of 
giving some practical help at a time when a little is greatly 
appreciated. The balance sheet shows a revenue of £366. 
16s. 4d. (in which is included £112. 18s. 9d. brought 
forward from last year); £179. 17s. 5d, was received in 
penny weekly subscriptions and £69. 193. in donations, 
headed with £50 by the firm. Eighty-one gratuities were 
made to members, thus absorbing £89. 18s. 2d, and 
£185. 7s. was granted to various hospitals. The fund was 
left with a total balance at the end of the past year of 
£85. 19s. 3d. 

The Late Lord Kelvin.—An influential meeting of 
the citizens of Belfast was held on Tuesday last in the 
city hall under the presidency of the Lord Mayor (Lord 
Shaftesbury) to inaugurate a movement to establish a 
fitting memorial to Lord Kelvin. Eulogistic 1ef :rences to 
the deceased savant were made by the chairman, and on 
the motion of Lord Londonderry the following was carried 
unanimously : That for the purpose of commemorating 
the eminent services of the late Lord Kelvin to the cause 
of pure and applied science and the enormous benefits he 
eonferred on the navigation and commerce of the world by 
his wonderful inventions, and recognising his public and 
private virtues во conspicuously shown tbroughout a long 
life, it is fitting that a memorial should be placed in Belfast 
which will permanently associate his illustrious name with 
the city of his birth, in which his distmguished father and 
brother for many years rendered lasting service to educa- 


tion.” The Bishop of Down and Connor and Dromore 


moved a resolution, which was passed unanimously, respect- 
fully tendering the heartfelt sympathy of the meeting to 
Lady Kelvin. On the motion of Sir Otto Jaffe, it was 
resolved that the memorial should take the form of a 
statue of Lord Kelvin, to be erected in such a position in 
the city as the executive committee should decide. A 
Strong general and executive committee was appointed. 
It was announced that subscriptions had already been 
received amounting to £875. 

Electrical Energy from Wind Power. — The 
United States consul at Frankfort sends home some 
particulars concerning the development of electrical 
energy from wind power in Europe. He says that in 
Germany wind motors as power generators for use in 
agricultural and industrial pursuits are rarely met with, 
but in Denmark their use has increased very greatly. 
Since 1897 the Danish Government has contributed about 
£5,600 for equipments and has even lately erected an 
experimental station at Askoc. A technical writer 
describes these experimente, which were made on the 
initiative of the Danish Government, and also some of the 
electric works in Denmark which generate electricity by 
means of wind motors. According to his statements, 
motors with four wings have given the best results, as a 
smaller number of wings does not fully utilise the wind 
power, while a larger number acts detrimentally upon the 
wind current between the wings. If a medium large wind 
motor is used with a wing surface of about 48 square 
metres (517 square feet), 8 h.p. is obtained at a wind 
velocity of 6m. (20ft.) per second. At а velocity of 
8m. (26ft.) the horse-power is more than doubled. A 
wind with a velocity of 8m. (26ft. per second is no 
rarity. The weather reports classify it as No. 3, while the 
highest wind velocity is No. 12. Since 1903 there has 
been in existence the Dauish Electricity Company, as а 
result of whose agitation 50 larger and smaller wind-power 
electrical equipments are 1n operation in Denmark. 


Electrolytically-Produced Fluids.—Many of our 
readers are doubtless familiar with the Hermite process of 
making electrolytic disinfecting fluid which has been in 
operation for nearly two years аё Poplar, and of the good 
results obtained. Dr. Alexander (the medical officer of 
health) found, however, that the fluid began to degenerate 
immediately it left the electrolysers, and to diminish in 
strength. In the Lancet he describes what experiments 
were undertaken to maintain the quality of the fluid, and 
explains that he eventually observed that upon the addition 
of caustic soda to the electrolytic fluid a white precipitate 
was formed, which immediately fell to the bottom of the 
earboy. The precipitate was hydroxide of magnesium, 
апа the shaking of the carboy caused this compound to be 
distributed throughout the fluid, and to give it a milky 
appearance, and it was found that the more milky in 
appearance the fluid became the more stable was the fluid 
rendered. Ву a simple mechanical arrangement the 
hydroxide of magnesium and the electrolytic fiuid are 
mixed well together by stirring the mixture in the carboy 
immediately after the process of filling. Dr. Alexander 
suggests that what occurs during the electrolytic process is 
that hydroxide of magnesium is formed at the negative 
pole and unstable compounds of oxygen and chlorine at 
the positive pole, and the two compounds endeavour to com- 
bine. What he advises to be done to render the fluid stable 
is either to assist the process by the addition of bydroxide 
of magnesium whilst the electrolysis is taking place, or to 
complete the process afterwards by the addition of 
hydroxide of magnesium after the fluid has left the elec. 
trolysers, or to combine both methods. From the results 
of tests given by Dr. Alexander this process appears quite 
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satisfactory, and it is evident that the stable solutions of 
electrolytically-made hypochlorate of magnesium are pre- 
ferable to those of sodium and potassium, or even calcium. 


Railway Electrification in America —It is of 
interest to note that the New York, New Haven, and 
Hartford Railroad Company have decided to change the 
equipment of their new Canaan branch—74 miles in 
length—from 600-volt direct current to 11,000-volt single- 
phase. The overhead construction of the line is also being 
changed to a 11,000-volt single catenary, which will be 
used instead of the double catenary employed on the main 
line. The Electrical World announces that in addition to 
the three-phase locomotives which the General Electric 
Company will supply to the Great Northern Railroad, this 
company will build the entire electrical apparatus for the 
Cascade Tunnel equipment. The generating station, which 
will be located on the Manatchee River, 30 miles from the 
tunnel, will contain two 2,000-kw., three-phase, 25-cycle 
generators driven by hydraulic turbines. It is interesting 
to note that arrangements will be made to take care of 
energy returned from three-phase locomotives on the down 
grade. Each locomotive will be designed for hauling a 
500-ton train load up a 2 per cent. grade at a speed of 
15 miles per hour. The constant-speed characteristic of 
the three-phase induction motors will serve for controlling 
the train down grade, as intimated above. By this means 
the possibility of breakdown due to overheated wheel 
tyres and brake shoes will be eliminated. Each locomotive 
will be equipped with three 325-h.p. motors mounted on 
articulated bogie trucks. The total weight will be 100 
tons, all of which will be on the drivers. The tunnel is 
approximately 24 miles in length with no ventilating shaft. 
There is à uniform grade east of 1:6 per cent. in the tunnel 
section, making the difficulties of ventilation with steam 
locomotive operation a very serious factor, both from the 
standpoint of safety and operating efficiency. Aside from 
danger of poisonous gases of combustion, the interior 
of the tunnel has become so fouled with soot as to reduce 
the tractive effort of the steam locomotives now used by 
reason of the slippery condition of the rails. 


New Publications.—“ Electric Wiring and Fitting for 
Plumbers and Gasfitters,” by Sidney F. Walker (London : 
Scott, Greenwood, and Son, 8, Broadway, Ludgate-hill, 
Е.С. 5s. net) The tendency among plumbers and those 
of kindred trades to undertake electrical installations shows 
a marked increase, and proves a raison d'etre for such a 
book as the above. If, as seems likely, a large portion of 
the wiring of buildings will in future pass into the hands 
of plumbersand gasfitters, it is essential that such men should 
have the requisite knowledge of electricity in order to 
enable them to carry out jobs in a trustworthy manner. 
Mr. Walker's book is essentially practical. It opens with 
а full explanation of the electrical terms in common use, 
then passes on to an aecount of the insulation of wires, 
their protection, fixing, ete. A chapter is devoted to lamps, 
while switches, fuses, distribution boards, etc., are treated 
in the final chapter of the book. The illustrations are 
clear and useful.-—“ The Deinhardt-Schlomann Series of 
Technical Dietionaries— vol. ii, Electrical Engineering,“ 
edited by Chas. Kinzbrunner (London: Archibald Con- 
stable and Co., Limited, 10, Orange-street, Leicester- 
square, W.C. 25s. net). This is the second volume of a 
series of technical dictionaries which promises to be of 
much service to engineers. The dictionary is in six 
languages—German, French, English, Russian, Italian, and 
Spanish. The arrangement of the very extensive matter 
into various chapters follows a logical procedure. First of 
all, the generation of electricity in batteries and machines 
is dealt with, next the distribution and measurement, and, 


finally, the transmission and application of electrical 
energy. А comparatively large space is devoted to the 
chapters on telegraphy, wireless telegraphy, telephony, 
etc. Electrification of railways has not been dealt with, 
but the editor explains that it will be dealt with fully 
in the volume “ Railway Engineering,” which is in course 
of preparation. Mr. Charles Kinzbrunner has had the 
compilation of vol. ii. in hand, and he and his 
collaborateurs are to be complimented on the able way 
in which they have performed a difficult task. | 
Test on a Turbo-Alternator. — Mr. T. Fraser 
describes in the Electric Journal of Pitt-burg a test recently 
carried out on a 1,256-k.v.a. turbo-alternator under 
full load at 80 per cent. load factor. At the place 
of test the permanent loading arrangement for the turbo- 
alternator consists of a large iron water-tank with plates 
arranged in the form of a triangle. The necessary gear is 
provided for changing the position of the plates to obtain 
different loads. This, of course, gives a non induetive load. 
To obtain 80 per cent. power factor an auxiliary alternator 
was used, a duplicate of the one under test. The machine 
was run light as a synchronous motor from the alternator 
circuit, and its field was gradually weakened until the 
required power factor was obtained. As it was not con- 
venient to run up to speed and synchronise the auxiliary 
machine, it was started as an induction motor. From the 
diagram of connections shown it may be seen that the 
stators of both machines were electrically connected, the 
field of the generator separatoly excited, and the field of 
the motor short-circuited during starting. The generator 
field was excited from an independently driven exciter. 


te Excitat. · 


Turbine 


The turbine was started, and as soon as sufficient speed was 
obtained (about 20 r.p.m.) the motor started up. When 
the motor reached full speed the field circuit was opened 
and the field excited. Another method of starting was also 
tried. This was the same as the one already explained, 
with the exception of the field connections. Instead of 
being short-circuited, the field was connected directly 
across the armature of the shunt exciter, the exciter being 
coupled to the turbine. The field was built up gradually 
as the turbine’s spced increascd, the two machines running 
in synchronism at all speeds. Absolutely no trouble was 
experienced with either method, and the power factor could 
be adjusted to a nicety. It will be scen from the diagram 
that the power factor can be checked in three different 
ways: (1) from the ratio of wattmeter readings; (2) from 
the ratio of kilovolt-amperes and kilowatts ; (3) from the 
wattless input to the auxiliary machine. 

Power-House Buildings.—The question of design 
and structure of power-house buildings is one which every 
station engineer is at some time or other troubled with, in 
a more or less acute form. The design of some of the 
earlier buildings was very crude, which is not surprising, 
considering that the plant they housed was generally small. 
Such considerations as vibration, noise, nuisance, or 
stability scarcely required attention, and the buildings 


THE ELECTRICAL ENGINEER, JANUARY 24, 1908 : 


195 


usually consisted of an ordinary shed or a warehouse with 
а span roof. But those days have gone by, and the genera- 
tion of electricity is now undertaken on a very large scale, 
involving the expenditure of considerable sums of money 
for the buildings alone. An electrical engineer is scarcely 
the right man to give advice on building structures, and 
his responsibility may be said to end with the furnishing of 
the architect with the requirements of the engineering side 
of the scheme. But, as not infrequently happens, architects 
fail to recognise that co-operation with engineers in these 
matters is necessary. In a paper on “ Power Works for 
Electricity,” which Mr. Horace Boot, a well-known electrical 
engineer, presented at a recent meeting of the Society of 
British Architects, there appeared a number of valuable 
suggestions as to the selection of site and the erection of 
buildings for generating plant. Mr. Boot enumerated the 
considerations that should bear with those in search of a 
site, and rightly pointed out that in selecting a site for 
such works provision must always be made for extensions, 
in most cases to all the buildings, including offices. The 
following table presented by Mr. Boot shows the cost of 
buildings ав compared with capital outlay in certain towns: 


Cost of Kilo- Cost of 
— Total cost. land and watts buildings 
buildings. housed. per kw. 
£ £ £ 
Brighton............ 717,788 149,431 5,400 276 
Glasgow ............ 1,368,134 211,172 10,993 1920 
Bristol ............ 671,616 55,550 9,050 591 
Neweastle ......... 1,192,442 169,675 20,000 8:48 
Hackney ......... 280,982 42,394 5,572 12:57 
Metropolitan ...... 1,802,585 435,777 18,500 25:55 
Tonbridge ......... 22,420 7,228 120 623 
Tunbridge Wells.. 81,134 13,207 1,170 11:28 
Some interesting remarks were made respecting the style 


of building. One of the chief things to bear in mind, how- 
ever, is the importance of keeping the cost of the buildings 
as low as is compatible with efficiency. Capital outlay 
plays a very important part in the cost of the production of 
electricity, and very often in the case of small works in 
their early days the capital outlay is likely to hinder the 
healthy and rapid development of the undertaking, owing 
to the necessity of charging a higher price per unit than 
would have been the case had the capital outlay been 
kept moderate, or, rather, in proportion to the business 
undertaken. 

Water Supply and Electricity.— The address 
which the president of the Royal Meteorological Society 
delivered last week dealt with the problem of the normal 
annual rainfall of the British Isles in relation to the 
general configuration of the land. The importance of such 
a problem to electrical engineers may not be apparent at 
once, and it is only when we remember how much our 
neighbours both in Europe and America benefit from the 
development of their water resources for the generation of 
clectricity that we realise how much we lack in this respect, 
and think it worth our while to give attention to questions 
of rainfall and its distribution. Of recent years the value 
of the water power which may be generated in the lonely 
and lofty places amongst the western heights of Great 
Britain where the rainfall is large and unfailing has been 
recognised, and chemical works for the production in 
electric furnaces of what a few years ago were rare sub- 
stances are becoming familiar features in Wales and the 
Highlands. If by some means or other it were possible 
to supply some of the drier districts from the large precipi- 
tation of the West, electro-chemistry would not be alone in 
gaining an impetus; the question of the generation of 
electrical energy would also be affected, and there might be 
a better opportunity than there is at present in this 
country for transmission on the Thury system. Dr. Mill 


pointed out in his address that: Every year makes clearer 
the vast national importance of accurate knowledge of the 
rainfall of a county, for the problem of the rivers is becoming 
acute. The growing populations of the great towns are 
tapping the upper waters and diverting the water from its 
natural channels, and at the same time they are polluting 
the lower courses with the waste of the factories and the 
streets. Toll is taken all along the banks of industrial 
streams for raising steam and carrying on the multi- 
tudinous processes of manufacture. There is sometimes 
anxiety as to whether the waterways can be kept suff- 
ciently supplied to float the water-borne traffic or to fight 
the silting action of the tides, and there is growing alarm 
as to the possibility of fish traversing the depleted and 
polluted streams to reach their spawning beds." He urged 
that the question of water supply was national, not 
parochial апа should be dealt with in the interests of the 
nation as а whole. 

Telegraph System for Electric Railways.—An 
account of a device for eliminating static effect, which is 
often the cause of telegraphic communication being 
seriously affected, is given in the Railway and Engineering 
Review (Chicago). It has been patented by Mr. E. W 
Applegate, and tried on the Erie Railroad between 
Rochester and Mount Morris. The "static pick-up," as 
the arrangement is called, comprises a back contact relay 
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and a high-resistance shunt. The current enters the relay, 
shown on the diagram as 1 and 2, through a 150-ohm coil 
or magnet, attraeting the armature, C. When the line 
opens by any operator opening his key, the armature, C, 
falls back, and through the back contact connects point C 
and D by the aid of a spring, S. The shunt A consists of 
550 ohms of earbon stick, and provides a better path for 
the static than do the magnets, pacifying the magnets to a 
certain extent. When the line opens and the armature 
connects with the back stop, C and D, both the A and B 
shunts are in with the main line and pick up the static 
which escapes through shunt А, relieving the agitation of 
the armature so that it can respond to the closing of the 
line. The shunt А robs the relay of main line battery 
current very materially, so that it responds to the home 
key sluggishly. Consequently the auxiliary battery, F, 
is inserted in shunt B. When the armature, C, falls back, 
this battery acts upon the magnete, and assists its prompt 
response to the home key, or to any other operator, to 
such an extent that the shunt А does not cause noticeable 
drag. No matter what the line static may be, these shunts 
* pacify " the instrument, and the static is not felt. The 
armature spring is adjusted high enough to overcome the 
wave of static that escapes А and C shunts The aid of 
the seven-volt battery overcomes this adjustment and 
leaves the relay very prompt and satisfactory. The resist- 
ance of the sbunt À must be determined by the distance 
from the ground and battery at each end of the line. The 
nearer to the ground the less is the resistance of the shunt, 
as in close proximity to battery and ground the static is 
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more pronounced, and the effect of the main battery upon 
the relay is likely to be correspondingly diminished. By 
this arrangement all the telegraph wires are “singled,” 
and metallic circuits, the necessity for which was at one 
time pending, were discontinued on the line on which it 
was tried, and the repeater service which they necessitated 
was also discontinued, so that there is now а spare wire 
between Rochester and Mount Morris through the entire 
zone of static interruption. 


Regenerative Control.—The following is an abstract 
of the specification of a patent recently granted to the 
British Thomson-Houston Company: Railway, etc., motors, 
particularly of the alternating-current series type, are 
operated as braking generators to return energy to line 
by dividing the motors into two groups during braking, one 
group containing one or more motors having their field 
windings connected to the supply and their armatures 
operating to excite the fields of the remaining motors, and 
the other group having its armatures connected to line 
through a transformer. The braking action is controlled 
by varying the points of connection to the transformer. 


0 
0 
0 
0 
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Fig. 1 shows four compensated series motors, M!, M?, M3, M4, 
connected to the line, L, through a transformer, T!, the 
connections of which are varied by means of a controller, C. 
RS represents а reversing switch for changing the connec- 
tions between the armatures and the series field windings, 
mi, m?, m3, т^, and S із а commutating switch having left- 
hand running and right-hand braking contacts. When the 
eontroller, C, is turned into the first running position, the 
switches, RS, S having been previously moved to bring 
the left-hand sets of contacte into engagement with the 
stationary contacts, 7, s, the armatures, compensating 
windings, and series field windings of all the motors are 
connected in series, together with the resistance, R, 
between the point a of the transformer, T!, and earth. 
Further steps of the controller, C, serve to cut out the 
resistance, R, and to shift successively the point of con- 
nection of the transformer to b, c, d, and finally e. To 
eause the motors to aet as braking generators, the switch 
S is reversed, and, in the first position of the controller, C, 
the armatures and compensating windings of the motors, 
Mi, M?, M? and the field winding mt of the motor M“ 
are connected between the point a of the transformer and 
earth, as shown in Fig. 2, while the field windings of the 
motors M!, M?, M? and the armature of the motor M* 
are connected in closed circuit. Further steps of the соп: 


troller, C, serve to vary the transformer connections, a, e, 
as before. 

Isolated Plant Emergency Connections.—One of 
the essential steps in the design of isolated plant wiring, 
where emergency central-station service is to be supplied, is 
the provision of a simple and flexible scheme of switching 
over from the plant bus bars to the entering lines. Мапу 
special problems arise in different conditions of this kind, 
one of which, with ite solution, is described in the Western 
Electrician. In this case it was desired to operate separate 
220-volt lighting and power circuits, L L and P P, nor- 
mally on the plant’s generator bus bars, E E, and to be 
able to throw either circuit in case of emergency upon 
either of two outside supply circuits, S, and S, It was 
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desired to separately meter all current used respectively for 
lighting or power service. To accomplish this, four double- 
pole switches of the double-throw type, A, B, C, and D, 
were installed and connected as shown with the lighting 
and power circuits, the bus bars, and the four wattmeters 
LM and PM. The wattmeters WI and W, record the 
energy consumed in the lighting and power service when 
the current is generated in the plant itself. The designers 
did not wish to throw the working circuits in multäple to 
the extent of carrying part of the lighting load on the 
generators and part on the outside supply. The same 
thing applied to the power service. By throwing the 
switch A upon position 1 the lighting cireuit is carried 
to the centre terminals of switch C. Accordingly, as switch 
C is thrown to position 1 or 2 it will draw current from 
the lighting wattmeter of cireuit S, or S, Thus three 
sources of supply exist for the lighting circuit, L L, and 
the same conditions apply to the power circuit, P P, 
through switches B and D. In each case the metering is 
separate, and the exact demand upon each of the supply 
circuits is registered. Either the lighting or the power 
circuit can be supplied from the plant generators, while the 
other power or lighting service is handled by the outside 
supplies. Ordinarily circuit S, is reserved for emergency 
lighting supply and S, for power, 
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TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
C. H. W. Biecs, 139-140, Salisbury Court, Fleet Street, 
London, Е.С. Anonymous communications will not be 
noticed, Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal 


CORRESPONDENCE. 


„One man’s word is no man's word, 
Justice needs that both be heard.” 


THE STAFF OF SMALL CENTRAL STATIONS. 


SIR,—]I am pleased to see that in the article headed as 
above in your issue of the 3rd inst. your writer invites 
discussion, and with your consent I willingly join issue. I 
am in agreement with him in that the amount spent on 
salaries and wages plays a very important part in the 
economic running of а small central station, and of the 
wide difference shown in stations of equal kilowatt 
capacity and apparently running under similar conditions. 
The size of station taken is a fairly average one—namely, 
having & capacity of 450 kw. and about 500 consumers, 
running an evening shift and an early morning one during 
the winter months. 

I quite agree with the qualifications as assigned to the 
chief engineer, but it seems to me that less money spent 
on the clerical staff and more on the technical would be 
not only more conducive to economy and reliability of 
continuous supply, but give greater peace of mind to the 
chief. The staff as outlined is only a fair-weather one, 
and, although one does not like to anticipate trouble, I am 
much aíraid that the writer of the article would wish for 
fewer clerks and more skilled assistance when a breakdown 
occurred. I am of the opinion that in a station of the 
size outlined, after the first rush of work consequent upon 
successfully starting the undertaking, the chief would find 
ample time to do the small amount of clerical work apper- 
taining to the technical side of the station. My own 
experience of, firstly, à municipal undertaking is that the 
heavy clerical work is generally undertaken by the town 
clerk or accountant, and, therefore, it is only a few 
technical letters which fall to the chief's lot to de.l with; 
an 1, secondly, that there is, perhaps, a little more clerical 
work to do in the case of а company, but nothing to 
justify the extravagant office staff which your writer 
proposes. 

My suggestion is that an assistant should take the place 
of the chief clerk who will be quite capable of successfully 
settling or seeing to the minor points of station routine and 
of interviewing consumers in the absence of the chief. 
(I hold that the personal attention of the chief to his con- 
sumers' complaints, be they trivial or well founded, goes a 
long way to ensure а successful undertaking.) This 
assistant, who is considered а luxury by your writer, will 
be available to act as chief when the latter is absent on 


holidays or illness, and, in the event of trouble on the 
mains or in the station, be & far more reliable man to deal 
with the vagaries accruing therefrom than the poor over- 
worked fitter-driver. The junior clerk can also be dis- 
pensed with, as it will not do the day apprentice the 
smallest amount of harm—in fact, rather the reverse—to 
acquire an insight into the office work of a central station 
when not engaged in his weekly duty of taking the 
voltages and gravities of the storage battery, or assisting 
generally inside the station or out 

We now come to the fitter-driver question ; undoubtedly 
this is the point of the whole paper, and I think the most 
difficult of satisfactory solution. I cannot quite under- 
stand the class of man that your writer expects to get; he 
is to be shift engineer, driver, fitter, jointer's mate, and a 
“jack of all trades,” having the privilege of working at 
least 20 hours out of the 24 in the winter time, and a fair 
nine hours per day in the summer. From the foregoing I 
am inclined to believe that the writer of the article has 
never tried working with a fitter-driver under the condi- 
tions he names, for I am sure no man could have time 
to carry out the duties. А glance at the article 
will show the force of my remarks. For instance, 
it is stated that “he should easily be in a position to 
keep all repairs up to date, and be available, if necessary, 
to take on outside work during ће daytime." ‘The fitter- 
driver should have standing orders to be about the works 
during the evening run." “The fitter-driver can easily 
manage to put in service during the daytime, using his 
day stoker as mate." The chief engineer has to be away, 
and in his absence it is advisable to make the fitter-driver 
take charge of all plant and mains.“ If the fitter-driver 
is only to be about the works during the evening run, and 
not, as the wording implies, strictly on duty, who then is 
to be in charge! Is it expected of the chief, or left to 
the tender mercies of the evening apprentice or stoker! 
And, again, is the fitter-driver (taking this word in 
its usual meaning) the man to leave in charge—and 
sole charge at that—of a central station? For myself 
I think a driver necessary, and I mean by this a man who 
can undertake the usual driving, gland packing, ete., 
necessary in a station, and also put in morning work under 
the mechanical assistant in the summer months and outside 
work when necessity arises. The present steam plant runs 
long periods without requiring attention, and it may be 
possible to run the sets so that the whole plant can be 
overhauled in turn during the summer months by a first- 
class fitter borrowed from the engine builders; but, unfor- 
tunately, fine repairs and adjustments are occasionally 
required at other times of the year, and, therefore, our 
arrangement of the summer fitter would not help us. A 
way out of the difficulty would be to have another assis- 
tant, and with reasonable care the chief would be able to 
arrange the selection of his two assistants—one davis а 
first-class mechanical experience and a fair amount of elec- 
trical, and the other with first-class electrical and fair 
mechanical. The chief would thus provide himself with a 
reliable highly-trained staff to second his efforts, and be fit 
to cope with any breakdown, either electrical or mechanical, 
outside the station or in. 

With the remarks re stokers, apprentices, and mains 
men as mentioned in the article I quite agree with, 
excepting in one of the duties of the mains man. This 
man would find that his duties are divided over many 
jobs." Quite so; and if the average jointer one meets 
with is the class of man your writer would entrust to 
repair meters, I should be very sorry to have to fight а 
consumer over his account in court on such a repaired 
meter. This meter repairing, and also testing, should fall 
on the shoulders of our electrical assistant. The store- 
keeper ів an absolute waste of money. The stores are 
usually situated in some convenient place near the engine- 
room and the day-book kept handy, and cau easily be 
filled in by the apprentice on duty as there is very little 
to do in this department of а station up to 500 kw. 
capacity. 

To sum up, my idea of a small central-station staff which 
will ensure safe running in the station und smooth going 
with the outside work is as follows: chief engineer ; 
chief assistant (good mechanical and fair electrical know- 
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ledge); second assistant (good electrical and fair 
mechanical); two apprentices, one to assist generally 
throughout the day and do morning running in the 
winter, and the other to look after switchboard on the 
evening run; driver; two stokers, one morning and the 
other evening; and jointer. A labourer could be added 
if there if much street-lighting and busy service work. 
And I contend that such a staff would be very little more 
costly than your writer's, and its extra cost would be more 
than outweighed by the safer conditions under which the 
station would be running.—Yours, etc., 


ONE WITHIN THE FIVE HUNDRED. 


LIQUID FUEL. 


SIR,—In the issue of your journal dated Jan. 3 there 
appears an article on liquid fuel as it affects electric power 
stations. It is not sufficiently well known that, besides the 
crude petroleums and petroleum residues, there are other 
by-products which serve quite well for liquid fuel Water- 
gas, tar, blast-furnace oil, the by-product from producer-gas 
plants, and other hydrocarbons are all available for fuel if 
properly used with suitable burners. It is true that a 
sprayer fitted over the furnace door of a coal-fired boiler 
will help matters when there is a sudden demand for steam, 
but this is not the best way to meet the case if smokeless 
combustion is aimed at. 

Being interested as inventor and maker of all kinds of 
liquid fuel burners, etc., the question of how best to deal 
with various electric power stations in London was submitted 
to me professionally three years ago, when the price of coal 
was not as high as it is at present, and although an actual 
saving in cost of fuol could not then be shown if oil fuel at 
558. per ton was used, there would, nevertheless, have 
resulted economies in other directions. The difficulty of 
making suitable contracts for the supply of oil fuel over 
& term of years, and also the difficulty of overcomiog a 
considerable reluctance or prejudice to abandon the use of 
coal, lost me some important contracts for oil-fuel 
appliances. Since then the price of coal has gone up 
very much, and it is safe to say that any power station 
in London could be entirely fired with liquid fuel at the 
present moment and show a saving as against coal, provided 
the price of oil fuel in London is no more than it was three 
or four years ago. 

The supply of oil fuel for the use of London power 
stations is having attention by at least one oil fuel supply 
company, and in the near future London stations may easily 
obtain supplies of oil fuel at prices which will make coal 
too dear to use. 

The cost of the appliances whieh would be necessary 
for the successful adoption of oil fuel for steam raising 
would not be great,as the general arrangement of the 
furnace with ordinary firebars as used for coal will serve 
without alteration, and this would admit of coal being 
reverted to temporarily should cireumstances call for this. 

It is remarkable that little interest is taken in the use 
of liquid fuel by engineers generally, but this is steadily 
passing away, and in the near future liquid fuel and 
smokeless combustion will I feel sure form а very 
attractive and economical feature of every power station 
in London. 

Pending the change in the attitude of engineers 
towards liquid fuel for steam-raising purposes, great 
strides are being made in its application to furnaces of 
all kinds for industrial processes, where it is valuable on 
account of economy of working, the perfect control over 
temperature, and its perfect combustion. 

For process work liquid fuel is capable of doing from 
three to four times the work of coke or coal, pound for 
р und, and for electric power station work it will do twice 
the work of coal, all things being considered, and the 
absolute cleanliness and freedom from dust attending its 
use makes it an ideal fuel for station work. 

Some of the London power stations that I have inspected 
are cumbered with coal conveyors and elevators and with 
mechanical stokers, all of which are expensive to install and 
somewhat costly to maintain in good working order. The 
introduction of oil fuel would do away with these costly 
appliances, it would simplify the arrangement of the 
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station, and it would reduce the number of the fire-room 
attendants. 

Where liquid fuel is used the output of a boiler may be 
increased by at least 50 per cent. as a normal figure beyond 
what it accomplishes with coal, and the fires can be regu- 
lated in a moment to meet the demand for extra power, 
or they can be reduced as readily to any degree or 
extinguished altogether. 

The ease with which the oil fuel can be pumped from 
point to point without the need of costly and complicated 
machinery for the purpose, and the ease with which it can 
be stored in suitable tanks, should certainly claim the 
attention (with its other advantages) of all electric power 
station engineers —Y ours, etc., 

J. J. Kermopr, M. I. Mech. E. 

Liverpool, Jan. 20, 1908. 


[We believe that much of the objection to oil fuel among 
central-station engineers is due to the extreme fluctuation 
in price of crude oil. In one or two cases we know of this 
price has been suddenly raised as soon as the suppliers 
think they have secured the customer, and that in con- 
sequence of expenditure incurred on apparatus to burn the 
oil it is indispensable.— Ep, £. E 


THE RAILWAY CRISIS. 


SiR,—It has become clear that agreement on this 
question is at present impossible; each side has laid its 
case before your readers, and if some interest in the 
questions raised has been stimulated, “ Writer will agree 
with me that the correspondence has not been useless. 

With one remark on his last letter I, therefore, wish to 
terminate my part in this pleasant controversy. It is that 
I have never proposed to confiscate Jones's £1 saved from 
his salary. I only submit that he should only be permitted 
to spend it in such ways as will not limit the lawful 
liberties of other people—that is, he should not be allowed 
to gain power over his fellows by buying and owning the 
machine or other necessities to their gaining a livelihood.— 
Yours, etc., STAFFORDIAN. 


[What real right is there to impose conditions upon this 
pound saved any more than upon the other pounds earned 
and spent? Yes, I agree interest is stimulated in all such 
discussions, even when it ends in the view that opponents 
honestly hold different opinions.— WRITER | 


RE QUESTION No. 1,019.—SINGLE-PHASE POWER 
FROM THREE-PAASE CIRCUITS. 


SIR, —Mr. К. Faye-Hansen is correct in saying that in 
considering the one-armature rotary I disregarded the 
armature drops, to which he attributes some of the 
unbalancing. He, however, overlooks the fact that we 
were dealing with the double-wound type of machine, in 
whicb, given constant flux, the drops would be equal and the 
load balanced. Q.E.D. 

It may also be taken as proved and granted that the 
degree of unbalancing (with equal numbers of turns in the 
three phases) is dependent on the field design, and not, as 
with static transformers, a fixed ratio: that it may thus be 
reduced or even eliminated. The impracticability or other- 
wise of having unequal numbers of turns in the three 
phases is determined by the degree to which this is done. 
With a nearly constant field the amount of unbalancing 
which would have to be compensated iu this manner would 
be small and the noload currents by no means serious, 
although with a light field (such as that of an alternating- 
current to direct-current converter) they would, of course, 
be large. It was this possibility which led to my alterna- 
tive suggestion of an induction regulator in one phase, 
which would enable balance to be obtained at any load, 
and could easily be adapted for automatic operation if neces- 
sary. This seems to have escaped Mr. Faye-Hansen’s notice. 
It is thus, I think, proved that theoretically there is no 
reason why a suitably designed rotary should not convert 
from balanced three-phase to single-phase. 

Mr. K. Faye-Hansen considers that tests on standard 
alternating-current to direct-current rotaries — possessing 
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none of the above features which it is agreed are absolutely 
essential—prove the contrary. His results confirm the 
reasoning given above (and in my previous letter), which 
pos that when it becomes necessary to design a machine 
or this class of work it will be possible to do во, and that 
it will be very unlike those which he has tested. Until 
such a machine has been tested I maintain that there are 
no experimental data which do not confirm the conclusions 
arrived at above.— Y ours, etc., J. S. MESSENT. 


OBITUARY. 


(:ermany has to lament the untimely loss of one of the 
pioneers of her flourishing electrical industry. At the 
comparatively early age of 49 years Wilhelm Lahmeyer 
died in Bonn on Dec. 9 last. A belated announcement 
to this effect bas appeared in one of our German contem- 
poraries. Lahmeyer was the son of a mining official in 
Clausthal. His initial experience of engineering work was 
obtained in connection with the mine plant. After his 
early schooling in Clausthal he studied mathematics in 
Göttingen and Gieszen, then devoted his attention to 
electrotechnics in Hanover and Aix-la-Chapelle. The 
invention of an arc lamp by him resulted in the establish- 
meut of tho Deutschen  Elektrizitátswerke, Garbe, 
Lahmeyer und Co. at Aix-la-Chapelle. This firm soon 
took up the manufacture of dynamo machinery, and 
proved very successful. The chief service which Lahmeyer 
rendered the clectrical industry was in designing and 
introducing with splendid tenacity the Lahmever dynamo. 
This machine differed considerably from any of its proto- 
ty pes—for instance, the flat-ring and horseshoe types - and 
must be regarded as the standard design for all modern 
continuous-current machines. In the autumn of 1890 
Labmeyer founded the firm of W. Lahmeyer und Co, 
Komm.-Ges., at Frankfurt-a-M., now Felten and Guilleaume- 
Lahmeyerwerke, which, unlike the Aix-la-Chapelle estab- 
lishment, is laid out for the manufacture of the largest 
machines. Lahmeyer attempted to solve the problem of 
electrical power distribution with the help of high-tension 
continuous current and rotary transformers, and obtained 
a considerable measure of success. We need but recall 
here the 2,000-volt continuous -current transmission line 
from Offenbach to the electrical exhibition at Frankfurt in 
1891. When polyphase currents began to be talked of in 
1891 Lahmeyer at once recognised their importance, and 
by securing the Haselwander patents established a right to 
manufacture polyphase machines. His labours in this 
field were also rewarded with complete success. The great 
firm at Frankfurt and its numerous branches remain to 
perpetuate his fame. 


| BOILER EXPLOSION AT ELECTRICITY WORKS. 


The Board of Trade inquiry into the cause of the fatal 
boiler explosion which occurred at the generating station 
of the South Metropolitan Electric Light and Power Com- 
pany at East Greenwich on Dec. 20, 1906, was concluded 
on Wednesday last. The commissioners found that the 
plate, the fracture of which had caused the explosion, and 
which was supplied by Messrs. Beardmore and Co., was 
satisfactory, the fracture not having been due to any 
defect in the metal. Primary responsibility for the accident 
was placed upon the shoulders of Messrs. Babcock and 
Wilcox, the manufacturers of the thermal heating drum, it 
being held that that was defectively construct:d, owing 
to the end-plate having been injured by indentations 
caused by a hydraulic machine used to make the end- 
plate and the shell of the drum fit. It was mentioned 
that the firm had, since the explosion, altered their methcd 
of manufacture, во as to do away with these indentations. 
The commissioners also held responsible, with regret, Mr. 
H. W. Bowden, the chief engineer of the electric light 
company, who should have known there was danger and 

ordered the shutting down of the boiler. Mr. Constable, 
the resident engineer of the company, was further held 
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responsible in a degree for not having realised that the 
condition of the drum was serious. Messrs Babcock and 
Wilcox were ordered to psy £400, their works manager 
(Mr. McLaren) £50, Mr. Bowden £50, and Mr. Constable 
£30 towards the cost of the inquiry. | 


BURY'S ELECTRICITY UNDERTAKING. 


Proposed Important Extension 


The Bury Corporation have decided upon an important 
extension of their electrical undertaking, which is 
rendered necessary by increasing demands, particularly 
of motive power from manufacturers. 

It is little more than 11 years ago (on Nov. 5, 1896) since 
the electricity works were opened, there being then 41 
consumers with 2,481 8-c.p. lamps. On March 31 last 
there were 488 consumers having an equivalent of 62,189 
8-c.p. lamps, the output for the 12 months being 
1,045,469 units for light and power and 1,230,799 
units for tramways, а total of 2,276,266. 

Whilst the adoption by the Corporation of electric 
tramways in 1904 gave considerable impetus to the 
undertaking, it is to the increasing popularity of the use 
of motors for driving purposes that the success of the 
works is largely due. The nucleus of this “day load". 
(which has added so considerably to the department's 
finances) was formed about 12 months after the works 
opened, with a supply to five motors — 12 hp. A steady 
growth followed, and now electricity is afforded to 
motors == 1,500 h.p.  Hitherto, driving by this means 
was most largely adopted by engineers, but the subject is 
now being seriously dealt with by the textile trades, and 
a recent application for power = 300 h p. (on the alter- 
nating-current principle), rising to 1,000 h.p. at the end 
of 12 E may be said to have brought matters to 
a head.“ 

From a special report prepared by the engineer, Mr. 
S. J. Watson, M.LE.E., it appears that the total capacity 
of the plant at present installed is 2,260 kw., his estimated 
maximum load this winter for light, power, and traction 
being 1,750 kw.—thus giving a surplus of only 510 kw. of 
plant. Electricity is generated only on the continuous- 
current system (which is not suitable for supplying large 
consumers at any considerable distance from the works), 
so it is felt very desirable that extensions to meet both 
ordinary demands and those of large power consumers 
should be made forthwith. The present works are capable 
of further development, but as the same would, in the 
opinion of the engineer, only meet possible requirements 
for à comparatively short time, and also on account of an 
insufficient water supply and the cost of carting fuel, the 
committee decided to secure another site. 

A plot of land adjoining the railway (thus giving 
facilities for delivery of coal direct into the bunkers), 
possessing ап abundant supply of water in close 
proximity, as well as allowing for ample extensions in 
years to come, has been secured. А generating station 
with two steam alternators (each of 2,500 h p). boilers, 
switehboards, and other auxiliaries are to be erected, 
and with the mains and converters to supplement the 
direct current at the present works (but exclusive of 
land) will necessitate an estimated expenditure of £70,000. 
As additional large consumers are obtained it is proposed 
to spend a further £15,000 in supplying alternatin 
current to their manufactories. The Council have decide 
to adopt the Electricity Committee's recommendations 
and give instructions for application to be made to the 
Local Government Board for sanction to borrow the 
necessary money. 

The undertaking since 1903 has been self-supporting, 
and, besides contributing to the relief of rates and 
repaying losses incurred during earlier years, possesses 
a reserve fund of £4,587. The committee are, therefore, 
sanguine that the intended extension with its attendant 
possibilities, alike advantageous to consumers and rate- 
payers, will prove a still more gratifying outlay than the 
£85,000 expended since the inception of the origina: 
scheme. 
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COMPUNCTION OF CONSCIENCE. 


It is interesting to note that gas companies are mani- 
festing a certain amount of tender conscience in their 
dealings with their customers Whether this is altogether 
the effect of moral teaching on Sundays, or whether it 
may be attributed to regrettable incidente in the past, may 
be left to conjecture. 

А rather interesting instance of the almost fatherly care 
that the gas companies are now taking with regard to their 
consumers ів instanced by a slip which is being sent out 
by the Newcastle Gas Company attached to their quarterlv 
accounts, and which reads as follows: | 


“ Mater. Slide Chandeliers —This type of gas fitting 
which ]& not recommended or supplied by the com- 
pany—is obsolete, unnecessary, and a source of danger 
unless the water seal is frequently renewed. Con- 
sumers are, therefore, s/rongly recommended eithér to 
substitute modern pendants for such chandeliers or to 
have them converted to fixtures. Any gasfitter will 
make the necessary alteration at a small cost. Should 
mi difficulty be experienced, a post-card to this office 
will secure attention." | 


It will probably be the opinion of many of our readers 


that this caution with regard to the danger of gas fittings 
is necessary. 


NOVEL CONDENSING SCHEME. 


To utilise sewage water for condensing purposes is, so far 
ав Scotland is concerned, something quite new in connection 
with electric power stations. It was only after much considera- 
tion that this novel and bold suggestion was adopted in Edin- 
burgh, and the work is now practically accomplished. When it 
was decided to provide condensing plant for the McDonald-road 
electric powér station, the Electric Lighting Committee of the 
Edinburgh Town Council had various proposals under survey. 
These included purchasing land and constructing an artificial 
lake, laying pipes to the sea and pumping sea-water, erecting 
cooling towers and taking the water supply from the city mains, 
and bringing water from the river called the Water of Leith, 
or from a large pond at Lochend. All these schemes had dis- 
advantages, and in each case the cost was large, too large to be 
faced with equanimity, even by a rich Corporation. It appears, 
however, that a large sewer belonging to the Water of Leith 
Purification Commissioners runs along McDonald-road on its 
way to the sea at Seafield. Mr. L. Bennett Barclay, C.E., 
engineer to the Water of Leith Purification and Sewerage Com- 
missioners, suggested tapping the sewer at a point near the 
power station and utilising the water. Sir Alexander Kennedy 
was consulted and gave his approval, and plans were at once 
prepared. 

A shaft 26ft. in diameter has been sunk in McDonald-road to 
a depth of 35ft. This shaft is lined with cast-iron rings. In 
actual work the earth was excavated, and the rings placed one 
on top of the other, and forced downwards as the material was 
removed from the hole. The topmost rings were heavily 
weighted, and gradually sunk into position until the 
requisite depth was attained. The sewer is a 64ft. tunnel 
of brickwork, and the portion running through the shaft 
was removed, an inlet on one side and an outlet on the other 
being left. A suction pit was constructed about 3ft. below the 
inlet. This pit is 8ft. long by 5ft. wide. Screens of copper 
wire guard the suction pit, and prevent solid matter from enter- 
ing. Centrifugal pumps draw the water from the pit through 
four 18in. pipes upwards to the condensers in the power station. 
After use the water is returned through a 26in. pipe to the 
shaft, and is discharged into a chest 4ft. square, in which is 
placed an arrangement of baffle plates—steel plates jin. 
thick and measuring 4ft. by 18in. Dashing off these plates, 
the water is violently disturbed, and any foul gases that may 
have been generated are thrown off. Two motor puinps are so 
arranged that they will pump the gases by a special pipe back 
to the power station, where they will pass into the furnace and 
be consumed. Furthermore, to prevent the possibility of the 
escape of any noxious gas through the outlet sewer from the 
shaft, the owtlet chamber has been **sealed." А calculation of 
the available sewage water traversing the sewer at normal flow 
puts it at 10,000 gallons per minute; in the event of rainy 
weather this volume of water will be exceeded. A weir has 
been constructed to intercept the flow and force the water 
through the screens into the suction pit, but in flood tifnes this 
weir will not be used, and is made to be operated by hand 
winches. 

This method of condensing with sewage water has, so far аз 
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regards the McDonald-road power station, many advantages 
over the other proposals. The first eost is very much less. 
Exclusive of the new plant required for the station, the cost 
of introducing this sewage water supply will be under £6,000. 
Moreover, the work was only begun in August last, and is now 
completed. 


FIRES ON LONDON UNDERGROUND ELECTRIC 
RAILWAYS. 


The following report has been issued by the Board of 
Trade : 


We have, in the usual course of our duty, inquired into the 
circumstances under which an explosion and electric flashing 
took place in а car on the evening of Jan. 8 at Sloane-square 
Station on the Metropolitan District Railway. We made a 
very careful examination of motorcar No. 34, which alone was 
concerned in this case, before any repair work had been carried 
out or any of the effecta of the explosion and flashing had been 
removed. Above floor level there was some blistering of the 
varnish on the woodwork surrounding the end left-hand window 
and doorway, and two panes of g were blackened with 
smoke and fumes. No g was broken, and it was possible 
by rubbing off the blistering on the wood to see that the red 
paint work underneath was undamaged. Below floor level, the 
metal pipe carrying the electric lighting wires and a metal 
junction box were fused. "The underside of the timber flooring 
immediately above this pipe and junction box was charred in 
places. The charring nuwhere exceeded jin. in depth. No 
mark of fire could be found inside the car on the flooring, seats, 
or sides. 

We may here remark that all the woodwork on the company в 
cars in proximity to electric conductors has been rendered none 
inflammable. is, and other occurrences of а similar kind, 
have proved that the wood will char under the effect of intense 
heat from electric flashing, but will not catch fire. The real 
combustibles in this fire, if we use the word, were copper, iron, 
and brass. Such electric arcs continue until they exhaust or 
burn themselves out, or until the current is cnt off, ав was done 
at Sloane-square. The ordinary method of extinguishing a fire 
is useless for electric arcs. This particular case was caused in 
all probability by failure of the insulation of the electric light- 
ing wires owing to damp. The heating of the wires resulted in 
the liquefaction of a small plug of bitumen: An explosion of 
bitumen vapour followed, causing smoke and fumes. Subse- 
quently electric flashing took place along the pipe and at the 
junction box under the car. 

The conductor in charge of the car states that he immediately 
entered the door at the corner where the explosion had taken 

lace, and worked the air-valve which actuates the double doors 
1n the centre of the car. The doors opened in the usual way ; 
they had not to be forced or held apart. The 5 eight 
in number, stepped out on to the platform dd the open 
doorway, without any apparent panic or alarm. No complaint 
of injury or danger was made to either the station inspector or 
any of the company's officials. Arrangements also exist on 
underground as well as on tube railways to allow 5 in 
case of need, to descend from a train at either end. 

In our opinion, the apprehensions of danger which have been 
expressed by writers to the newspapers are not justified by the 
facts. The main danger in any such cases of fire will be from 
panic. For this reason we deprecate the writing for publication 
of alarmist letters. 


The report is signed by Major J. W. Pringle, inspectin 
officer of railways, and Mr. A. P. Trotter, the electrica 
adviser to the Board of Trade. 


UNION ELECTRIC COMPANY, LIMITED. 


The Union Electric Company, Limited, threw open fur 
inspection on Thursday, Jan. 16, the extended portion of their 
new premises in Park-street, Southwark, S. Little more 
than one year has elapsed since we had an opportunity of going 
over the works and stores of the Union Electrie Company, which 
even then impressed us as offering excellent facilities for the 

rompt and adequate handling of their numerous specialities. 
But with the completion of the extensions (which, when we 
visited them, were rapidly nearing that stage) these facilities will 
be considerably increased, and should better enable the company 
to cope with the heavier demands made upon them by 
customers. А new shop is being fitted up on the top floor, 
which is to be devoted solely to the repairing and testing of arc 
lamps. Separate benches are provided for dealing with direct- 
current and alternating-current types. The new switchboard 
erecting department is illuminated by the“ Union" indirect 
system cf lighting by means of an invisible inverted arc. The rays 
of the latter are thrown upwards and reflected from the ceiling, 
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А very good and even illumination is obtained thereby, with an 
almost complete absence of shadows. This system of illumina- 
tion strikes us as being particularly efficient for workshops. Other 
structural improvements include a complete rearrangement of 
the office premises, with sub-division of the various departments 
and easy nieans of intercommunication. 

But if the premises have been extended, it is not only for the 
purpose of coping with the greater demand now made for the 

"nion goods, but also in order to enable a number of new 
specialities to be stocked. One of those which deserve mention 
is a low-tension switch with renewable spark contacts, actuated 
by a spring. A type of self-locking cable coupler was to 

seen which presented novel features, and small carbon 

** Kohinor lamps, for indoor use, and with hood and protec- 
tion for outdoor use, were burning. New types of two and 
three phase induction motors are now being offered by the 
Union Company. The three-phase motors are constructed with 
either squirrel-cage rotor (normally for powers up to 5 b.h.p.) ; 
wound rotor, with slip-rings and brush gear, the brushes acting 
continuously on the rings: and slip-ring rotor, combined with 
mechanically -operated brush-raising gear and short-circuiting 
device. The visitors were shown over the premises by Mr. 
Justus Eck, the engineer-in-chief and manager of the company, 
and his assistants, to whose unfailing courtesy was due the 
pleasure of the visit. 

At night the staff dinner was held in the Café Royal, Regent- 
street, W., when a company numbering over 100, and including 
many gentlemen prominently connected with the electrical trade 
and industry, enjoyed the hospitality of the company. Mr. Justus 
Eck presided over the function, and expressed the regret of his 
co-directors at their inability to be present, giving as the 
reason that they were engaged at the works. The toast-list was 
commendably brief, and that of **'l'he Visitors," cordially given 
by Mr. Eck, was responded to by Alderman Henry Ward and 
Mr. J. E. Lloyd-Barnes, both of whom referred to the straight 
dealing and ability which characterised the business of the 
Union Electric Company, Limited. Absent Friends found 
an effective spokesman іп Mr. Bear winkel— an erstwhile secre- 
tary of the company -who spoke of the advance which the 
business of the company was making in foreign lands. A 
smoking concert followed the dinner and wound up an enjoyable 
evening in an appropriate manner. 


DEMONSTRATION OF ELECTRIC HFATING AND 
COOKING. 


At the Tribune oftices there is this week being held au 
exhibition of winter foods and drinks which is intercsting, 
inasmuch as the cooking, boiling, etc., is done entirely by elec- 
tricity. All the apparatus required for the purpose is being 
loaned by the General Electric Company, Limited, and it is 
possible at this exhibition to obtain a fair estimate of the wide 
range of such apparatus at present on the market. Оп the 
demonstration patur there are two ovens heated by three 
heating coils, each coil taking half unit. We understand from 
the users that these ovens are performing their work very satis- 
factorily, and that they are entirely free from noxious fumes, 
dirt, and other inconveniences. It is impossible to say much 
about the cost of current consumed by these ovens, but with 
current at ld. per unit this should not be much more than with 
gas. Of course, with current at higher rates the cost of electric 
heating will be a little more than that of its nearest rival, but 
it is a question whether the greater convenience secured with the 
use of electricity does not make it worth while undertaking а 
little higher expense. There are also to be seen a number of 
convector radiators, consisting of coiled resistance wire wound 
spirally round china bodies. This system of radiation is giving 
every satisfaction. At the stands of the various exhibitors are 
t» be seen in use many hot plates taking anything from two to 
four amperes, electric kettles, urns, cigar lighters, etc. The 
whole of the heating is done on the General Electric Company's 
well-known ** Archer " system of electric heating, the current 
being taken from the Tribune’s own generating plant at 220 volts 
pressure. The exhibition remains open until to-morrow 
(Saturday), and is deserving of a visit from those of our readers 
in London who wish to see а practical. demonstration of electric 


heating. 


CATALOGUES, PRICE-LISTS, ETC. 


Messrs. Roberts Bros., Dukinfield, Manchester, are sending 
out Section C of their catalogue, which deals with disc grinders, 
and shows an interesting variety of types of this apparatus. 

Simplex Conduits, Limited, have sent us a large illustrated 
price-list of Simplex conduit fittings and accessories. The 
frames of this list are of ste conduits, and the whole is very 

| hanging on walls. 
earn Reyrolle and Co., Limited, Hebburn-on-Tyne, are 


placing on the market а new watertight wall plug and an 
o 
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enclosed switch. These are designed for use in exposed posi- 
tions, mines, factories, etc., and made to withstand rough usage. 

Messrs. E. S. Hindley and Sons have just issued their 
latest catalogue dealing with steam and gas engines, boilers, 
hoisting and sawing machinery, which contains a large number 
of new illustrations, together with additional details and 
dimensions. 

The Worthington Pump Company, Limited, 155, Queen 
Victoria-street, London, E.C., in issuing their latest catalogue 
of Worthington Triplex power pumps are able to disclose many 
noteworthy improvements in the design of power pumps. The 
design of a power pump presents a problem of far greater com- 
plexity than that of a direct-acting steam-pump, and we would 
draw our readers' attention to the solution proposed by Messrs. 
Worthington in the latest catalogue. 

The Bastian Meter Company, Bartholomew Works, Kentish 
Town, have issued a booklet describing the Bastian meter as it 
is now manufactured. Every meter sold is guaranteed by the 
company to withstand the effect of temporary short-circuit or a 
100 per cent. overload for an indefinite period; to remain 
accurate at all loads to within 2 per cent., and otherwise in 
good working order for a period of three years. We are glad to 
learn that the sale of the tian meter has increased so largely 
within recent times. The company inform us that they are 
doing all their business direct from their works, and not through 
agents as hitherto. 


FORTHCOMING EVENTS. 


FiuipAY, JAN. 24. 

Northampton Institute Engineering Society. — At 5.45 p.m., 
** Electrical Illumination," by Mr. J. C. Rennie. 

Physical Society. — At 5 p.m., at the physics laboratory at the Royal 
College of Science, Imperial Institute-road, South Kensington, 
„ Recalescence Curves,” by Mr. W. Rosenhain; An Experi- 
mental Examination of Gibb's Theory of Surface Concentration 
regarded as the В віз of Adsorption, and an Application to the 
Theory of Dyeing," hy Mr. W. C. M. Lewis. 

SATURDAY, JAN. 2b. 

Royal Institution of Great Britain.—At 5 p. m., The Electrifica- 
tion of Railways (Lecture II.), by Prof. Gisbert Kapp. 

North-East Coast Institution of Engineers and Shipbuilders. — 
At 7 p.m., at the Institute Lecture Hall, 4, St. Nicholas's-build- 
ings West, Newcastle-on-Tyne, two or more of the following 
subjects will be introduced and discussed : ‘‘ Electricity compared 
with Gas for both Lighting and Power; шне à dvance- 
ment Scheme” (Mr. Spence's paper); The Behaviour of Ship's 
Structure under Stress ” ; аш and Bonus System." 

MoNpAv, JAN. 27. 

Sheffield Society of Engineers and Metallurgists. —'' Electrical 

Driving in Rolling Mills," by Mr. Gerald J. Hooghwinkel. 
TUESDAY, JAN, 28. 

Institution of Civil Engineers.—At 8 p.m., discussion of papers on 
„ Masonry Dams.” 

Institution of Electrical Engineers (Manchester Students 
Section).—At 730 pm.. The Design of Polyphase Induction 
Motors,” by Mr. W. D. Redfern. 

Liverpool and District Electrical Association.—At 8 p.m., at thc 
Common Hall, Hackins Hey, Liverpool. Fuel Economy in Steam 
Generating Plants," by Mr. R. Greenhalgh. 


WEDNESDAY, JAN. 29. 

Society of Arts. —At 8 p.m., at John-street, Adelphi, W.O., “The 

New Patent Act," by Mr. J. W. Gordon. 
Fripay, JAN. д1. 

Royal Institution.— At 9 a.m., at Albemarle-street, Piccadilly, W., 
„Recent Researches in Radioactivity,’ by Prof. Ernest Ruther- 
ford. 

SATURDAY, Fu. 1. 

Institution of Electrical Engineers (Glasgow Local Section).— 

Annual smoking concert at Grosvenor Hotel. 


APPOINTMENTS VACANT. 


Shift Engineer, Wolverhampton Electricity Works. Applications 
to the Electrical Engineer. 

Engineer and Manager, Neath Rural District Council electric 
lighting station. Commencing salary, £200 per annum. Applications 
to the Chairman of the Council by Feb. 1. See advertisement in last 
issue. 

One Armature Winder and five Electrical Fitters. Wages, 
34s. per week for the first month, and 363. afterwards if satisfactory. 
Apply to the Electrical Engineer's Department, Н.М. Dockyard, 
Sheerness. See advertisement. 

Working Engineer Foreman, Netherne Lunatic Asylum, 
Merstham, Surrey, to take charge of the steam boilers and plant{in 
the above asylum, including the water supply, heating, electric 
lighting, and laundry machinery. ‘Applications to M. E. Reed, Esq., 
County Hall, kingston-upou-Thames, by Feb. 1. о 
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PERSONAL. 


Mr. S. T. Allen, chief assistant electrical engineer for Plymouth, 
has accepted the appointment of city electrical engineer at Carlisle. 

Mr. F. Parkinson, Eldon Mount, Guiseley, near Leeds, has been 
stp representative for the Yorkshire district of Rhodes Motors, 

mited. 

We are informed that Mr. Chas. Pullan, electric engineer and con- 
tractor, has now opened more commodious offices and showrooms at 
Market-place, Shipley. 

Mr. J. D. Caird has been presented with a silver tea service by the 
employés of the Aberdeen Corporation tramways on the occasion of 
his leaving Aberdeen for Halifax. 

The salary of Mr. A. Redfern, chief assistant to the Darlington 
Corporation electricity and tramways department, has been increased 
to £156, rising to £170 in 12 months, 

Mr. J. W. Galloway, of Rochdale, has been appointed rolling-stock 
superintendent in connection with the Halifax Corporation’s tramways 
at a commencing salary of £150 per annum. 

Mr. Oswin Hanson, the electrical engineer to the Fleetwood and 
District Electric Light and Power Syndicate, has been retained as 
electrical adviser by the Chorley Corporation. 

The Council of the Institution of Electrical Engineers have elected 
Lieut.-Colonel R. E. B. Crompton, C.B., to the presidency of the 
Institution, vacant by the death of Lord Kelvin. 

The annual dinner of the works staff of Messrs. Crompton and Co., 
electrical engineers, Chelmsford, took place in the clubroom on the 
18th inst., and was а most successful and enjoyable function. 

We are informed that Messrs. Tetley and Co., manufacturers of 
electric light, power machinery, and accessories. have appointed Mr. 
H. C. Hodgson, electrical engineer, of 577, Mansion House-chambers, 
20, Bucklersbury, Loudon, E.O., as their sole selling agent for London 
and district. 

Мг. Е. N. Saxelby, M.Se.(Vict.), B. A. (Lond.), for the past four 
years head of mathematics at the Technical College, Belfast, has been 
appointed to a similar position at the Battersea Polytechnic. Previous 
to his appointment at Belfast, Mr. Saxelby was head of the in the- 
matics department at the Royal Technical Institute, Salford. 

Mr. H. A. Balchin, F.O.I.S., and Mr. G. F. Schulz, who were 
secretary and chief inspecting engineer respectively to the Alliance 
Electrical Co. for seven years, have recently joined partnership under 
the title of Messrs. Balchin, Schulz, ind Co., and will curry on 
the business of electrical and general engineers and contractors at 
Lennox House, Norfolk-street, Strand, W.C. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 
Eagley.—Messrs. J. and P. Coates have had one of their Eagley 
mills electrified throughout. 


Woolacombe.—A proposal has been mooted to supply this popular 
North Devon coast resort with electric light. 


Woolwich.—The London County Council have agreed to lend the 


Borough Council £3,000 for electric lighting purposes. 


Clifton. —The Clifton and Kearsley Coal Co. are about to adopt 
electrical appliances at the new pits which they are sinking at Astloy. 


Vegreville (Alberta).— A private company are contemplating the 
installation of an electric light plant for both street and house lighting. 

New York. — Тһе Public Service Commission has resolved to 
investigate the affairs of the electric light and power companies of the 
city. 

Barnsley.—The Council have decided to obtain an electric motor 
for the laundry at the baths. This will displace an old engine, now 
useless. 

Tynemoutb.—4A Local Government Board inquiry will be held on 
Jan. 28 into the Council's application for sanction to a loan of £4,000 
for street-lighting. 

Manitoba.—The Government have taken over the Bell telephone 
system. A reduction in the rates under public ownership is promised 
in six months' time. 

Finchley.—Tho Local Government Board will hold an inquiry on 
Jan. 30 into the application of the Council for sanction to borrow 
£22,000 for electric lighting. 

Yarmouth.—Tho Electricity Committee of the Town Council have 
approved requisitions by the electiical engineer for mains, stores, and 
public lighting at a total cost of £571. 

Port Arthur (Ont.).—The Pigeon River Lumber Co. have applied 
to the city for 50,000 h.p. electrical energy to be used in the operation 
of large pulp mills they propose erecting. 

Oban.—The Town Council have approved of a suggestion by the 
Standing Joint Committee that the police station at Oban should be 
connected with the local telephone system. 

South Shields. —The Council are seeking sanction to borrow £7,052 
for purposes of their electricity undertaking. and an inquiry will be 
held by the Local Government Board on Jan. 29. 

Islington.—The Borough Council have decided to apply to the 
London County Council for a loan of £23,304 for the purpose of pro- 
viding additional plant at the electric lighting station. 

E.M.F. Manufacturing Co.—This company have established 
a business at 10, Ironmonger-lane, Cheapside, for the manufacture 
and supply of all electrical requirements for light, power, heat, etc., 
which their extensive works will enable them to turn out. 


^ 


Stock Exchange.—The Stock Exchange Committee has appointed 
Feb. 5 a special settling day in Banteng (Selangor) Rubber Estates’ 
26,0C0 shares of £1 each (12s. 6d. paid), Nos. 1 to 26,000. 

Shetland.—The postal telegraph authorities notify that communi- 
cation with Lerwick has been restored. Telegrams for Orkney, 
Shetland, Iceland, and the Faroe Isles can now be accepted. 

Bermondsey.—The London County Council have agreed to lend 
the Borough Council £2,154 for the extension of electric lighting 
mains in the neighbourhood of the Surrey Commercial Docks. 


Londonderry (N.8..—The Londonderry Iron and Mining Co. 

purpose developing power at Nixteaux Falls. From the proposed 

works they expeot to secure the necessary power to operate their 

n. ines. | 
Haslingden.— In response to representations made to them by the 

Town Council, the Board of Trade have consented to extend the 

oe lighting order held by the Corporation for a further period of 
months. 


Westminster.—The Electricity Committee are recommending the 
City Council to enter into a contract with Messrs. Speedy, Eynon. 
and Co. for the maintenance of the electric light installation at 
Caxton Hall. 

Havelock (Ont ) —The Northumberland-Durham Power Co. are 
about to make application to the Dominion Government for permis- 
sion to develop power at the Upper Healey Falls. It is said 14,000 h.p. 
can be developed there. 

Dundee. — Intimation has been received by the town clerk of 
Dundee to the effect that all the requirements of the Board of Trade 
had been complied with in connection with the Dundee electric 
lighting extension order. 

Chislehurst. —At the District Council meeting it was reported that 
the Chislehurst Electric Light Co were going to spend £3,000 on the 
ercction of a transmission station at Lawes Camden, in order to 
improve the electric light. 

Mountain Ash.—The Local Government Board have written the 
District Council intimating their intention of deferring the considera- 
tion of the question of revoking the electric lighting order for 12 
months from the present date. 

Mirfleld.— At the meeting of the District Council the clerk 
reported the receipt of a notice from tlie Yorkshire Electric Power Oo. 
of their intention to lay a service main from the station to Messrs. 
Crowther, Sykes, and Co.’s works. 

Stepney.—The London Oounty Council have sanctioned the borrow- 
ing of £42,150 by the Borough Council, repayable within 20 years on 
the instalment system, for the equipment of a now electric generating 
station at Blyth’s Wharf, Limehouse. 

Plymouth.—The Corporation Works Committee have received an 
оп from the National Telephone Co. for permission to extend 
the underground telephone system in the borough. The matter has 
been referred to the sub-committee for report. 

Lichfleld.—At the meeting of the City Council the town clerk 
reported that Messrs. Foote and Milne had paid £175 under their 
agreement of 1905 with tli» Corporation in respect of the costs incurred 
in obtaining the electric lighting order of 1901. 

West Ham.—The Electric Lighting Committee have decided to 
light several streets with single 50-c.p. Osram lamps. "The alterations 
will go on gradually, on the understanding that the price will be 
reduced to £2. 12s. 6d. for a single 50-c. p. Osram lamp. 

Wimborne.—The Rural District Council have given consent to the 
proposal of the National Telephone Co. to erect a liue of 39 poles and 
stays on the roadside from West Moors Station to the junction of the 
County Council road at Ferndown from thence to Longham. 

Heath Town (Wolverhampton). —The Midland Electric Corpora 
tion for Power Distribution, in accordance with instructions, have sen 
their terms to the District Council for public lighting, and they were 
referred for consideration by the General Purposes Oommittee. 

Acton.—The Brentford Gas Co. have been fined £10 upon two 
summonses and 100 guineas coste for using a lower quality gas with 
an improved burner ata test. The bench held that the burner men- 
tioned in the Brentford Gas Act of 1868 must be used for the test. 

Cardiff.—The Cardiff Electrical and Lighting Committee and 
officials, with the ward members interested, visited on the 17th inst. 
the South Adamsdown, Splott, and Roath Wards in order to inspect 
the public lighting and to decide upon improving it in certain streets. 


Stretford.—A Local Government Board inquiry has been held 
into the application of the Urban District Council for sanction to the 
borrowing of £42,718 for extensions to the electricity undertaking ; 
£36,990 of this sum is to be expended upon structural alterations and 
new plant. 


Big Telephone Scheme.—The Associated Swedish, Danish, and 
Russian Telephone Co. to-day increased its share capital by £400,000. 
The proposal is to link up St. Petersburg, Moscow, Warsaw, Copen- 
bagen, Stockholm, Berlin, Christiania, Frankfurt, and Paris by tele- 
phone in the course of this year. 

Liquidation.—The London Gazette announces that а general 
meeting of the members of Electrical Turney will be held on Feb. 24 
at 10 a.m. at 76, Cheapside, for the purpose of receiving the liqui- 
dator's report showing the manner in which the winding-up has been 
conducted and the property disposed of. 

Faraday House Old Students’ Association. —The fourth annual 
dinner will be held at the Queen's Hotel, Leicester-square, on Friday, 
Feb. 21, at 7.50 p.m., with the president, Mr. G. W. Partridge, 
M. I. O. E., M. I. E. E., in the chair. Tickets may be obtained from the 
hon. secretary, Faraday House, Southampton- row. 


Maesteg.— The Board of Trade, in agreeing to extend the electric 
lighting order until Dec. 31 next, have decided that It must be 
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clearly understood that if at tho expiration of that period the under- 
takers cannot furnish evidence that the order is to be put into force it 
will be revoked forthwith and without further notice." 

Heaton Norris.—The Urban District Council have written the 
National Telephone Co. asking when they propose to carry out their 
promise to lay their telephone wires to underground, and pending the 
carrying out of the work that they remove the stay supporting the 
telephone pole on the tennis ground at the Heaton Moor ground. 

Brynmawr —At the list meeting of the Brynmawr Chamber of 
Trade complaints were made as to the quality of раз, aud it was said 
that on several occasions business had to be suspended at night owing 
to the gas failing. It was decided to communicate with the gas com- 
pany and to ask the District Council to enforce the penalties under 

e Act. 

Salford.—Great damage was done by a fire which broke out carly 
on the 21st inst. at the electrical fittings works of Messrs. Cowan, 
Limited, a big three-storeyed building in Springfield.lane, Salford. 
The damage was very considerable, probably about £5,000, and several 
thousand pounds' worth of property was destroyed on adjoining 
premises, 

Tunstall.—An electric motor for blowing the organ has been 
installed in the Con tional Church, and works most satisfactorily. 
The organist has made himself responsible for more than half of the 
cost of the installation, the remainder being contributed out of church 
funds. The organ is now one of the most up-to-date instruments in 
the district. 

Southwark.—At the next nieeting of the Borough Council а report 
of the auditor of the municipal electric light undertaking will be sub- 
mitted according to which the undertaking, which in the past has 
been a loss to the ratepayers, last year showed a profit of £475. Now 
the Council is ''free wiring" consumers' premises, and thereby 
anticipates a great increase in the demand. 

Stokesley.—The superintending engineer to the Post Office Tele- 
graph has given notice to the Rural District Council of the intention 
of the Postmaster-General to lay underground telegraphs along the 
main 10ads passing through the Council's district by way of Orathorne 
and Yarm, and the Council have given the necessary consent provided 
that the roadway is made good and to the satisfaction of the surveyor. 

Willington.—At the last meeting of the Urban District Council 
strong complaints were made reepecting the gas lighting of the dis- 
trict. It appeared to be useless for the Council to complain, as, 
according to the statement of the clerk, the company would not reply 
tohis letters. The Council resolved to again complain to the com- 

ny, and express regret that a reply had not been received to previous 
etters of complaint. 

Stoke Newington.—The Borough Council have adopted a scheme 
for the erection of an electricity generating station as an addition to 
the dust destructor. The scheme is estimated to cost £3,700, and a 
saving of £370 per annum is expected, as compared with the price 
now charged for the current by the electric supply company. It is 
computed that the generating station will be capable of meeting about 
two thirds of the present demand. 

Taunton. —The 5 Electricity Committee have found it 
necessary to provide a further capital sum of £2,000 to cover the next 
three years’ estimate for the supply of meters and cables, and on their 
recommendation the Council have decided to make application to the 
Local Government Board for their sanction to the borrowing of such 
sum. The total connections to the mains during the past quarter 
were equivalent to 897 8-c.p. lamps. 

Ilford. —The electrical engineer has presented his estimate of the 
cost of proposed extensions to plant, etc., to the Urban District 
Council, the total being £25,900. The surveyor has also presented his 
estimate of the cost of alterations and additions to existing buildings, 
amounting to £2,900. These estimates have been approved, and 
the clerk is to make application to the Local Government Board for 
their sanction to the borrowing of £27,000. 

Hampstead.—The Council have decided tliat the loan of £8,155 
(the borrowing of which has been sanctioned by the London County 
Council in respect of the estimated capital expenditure on the electric 
lighting undertaking during the present financial year) shall be 
borrowed from Lloyds Bank at the current bank rate. with a minimum 
of 3 per cent. and à maximum of 5 per cent., but 55 per cent. to be 
charged when the Bank of England rate is 5 per cent. 

Huddersfield.—To the Town Council the electrica] engineer 
reported that the numbers of consumers and lamps connected in 
January were 2,630 and 195,801 respectively, increases of 19 and 
1,030 on the previous month, and 180 and 18,819 respectively, com- 
pared with January last year. At the end of 1907 58:8 miles 
(primary) and 43 0 miles (secondary) of mains had been laid. Accounts 
amounting to £1,293. 8s. 4d. were passed for payment. 

Gillingham.—At the last meeting of the Council Electricity Com- 
miteee the engineer reported that the equivalent of 560 8-c.p. lam 
had been connected with the mains, and that the equivalent of 
8-c. p. lamps had been disconnected owing to the premises being closed, 
since the last meeting of the committee, making a total of 28,858 
equivalent in 8 с.р. lamps with 321 consumers connected, and that 
applications had been received for the equivalent of four 8-c.p. lamps. 


Long Eaton.—The Local Government Board will hold an inquiry 


on Jan. 31 into the Council's application for sanction to borrow: 


undertaking. At the last meeting of 
the Council it was decided to oppose the Draycott Gas Co.'s Bill 
to supply electrical energy to Wilsthorpe parish, so far as that parish 
was concerned. The Electric Lighting Committee reported that 
during the past quarter 260,722 units had been generated, an increase 
of 20 per cent. 

Fleetwood.— The Mayor of Ohorley and several members of the 
Corporation visited Fleetwood last week to view the electric light 


£10,000 for their electrici 
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installation and the generating station. Fleetwood is one of the 
towns where house refuse is used for the purpose of generating elec- 
tricity, and Chorley is contemplating something similar. Mr. Oswin 
Hanson, the electric engineer for the Fleetwood and District Electric 
Light and Power Syndicate, has been retained as electrical adviser by 
the Chorley Corporation. 

Paddington. — The Parliamentary Committee of the Borough 
Council having found that under the London Electric Supply Bill, 
promoted by 14 electric supply companies, with a collective capital of 
£13,000,000, to obtain power for such companies to amalgamate their 
undertakings or to enter into agreements for niutual assistance, the 

ight of the Borovgh Council to purchase the Paddington undertaking 
of the Metropolitan Electric Supply Co. would be affected, the com- 
mittee are recommending the Oouncil to oppose the Bill. 

Burnley.— An alarming gas explosion took place in Bivel-street on 
Wednesday evening of last week. It appears that there was a leskage 
in the main in the street, and the escaping gas found its way under 
the footpath and into the houses Nos. 25 and 25. The explosion 
damaged both houses, but No. 25 the most, the plaster being blown 
off the ceiling, etc. The framework of the window was also set on 
fire, and had to be extinguished by means of а chemical extinguisher 
brought by the fire bi iude. which had been summoned. 

Richmond (Surrey).—At the last meeting of the Council the 
General Pur Committee reported consideration of the London and 
District Electricity Supply Bill апа the London Electric Supply Bill, 
both of which were similar in their proposals to those before Parlia. 
ment last session. In the event of their passing in their present form 
the rights of the borough would be adversely affected. They recom- 
mended that authority be given to watch these Bills and to take 
action if desirable or necessary. The recommendation was agreed to. 

Clacton. — As the result of a special report from the Electricity 
Committee, a distiller for distilling the water for the battery, 
capable of distilling 2$ gallons per hour, is to be purchased by the 
Urban District Council. The committee havo also recommended 
that the electrical engineer use the office at the works and that his 
present office at the towu hall be vacated by him ; also that tele- 
phonic communication be established between the clerk's office and 
the engincer’s office. These recommendations have also been adopted. 

Coulsdon.—At an isolated spot on the Brighton road, half way 
between Merstham and Coulsdon, the National Telephone wires have 
been cut and taken away, evidently by a gang of expert thieves. The 
value of the wires is estimated at £200. It is surmised by the police 
that quite half a dozen men were engaged, and that they had more 
than one cart or van in which the spoil was carried away. Nearly the 
whole of the wires on the route, over a thousand yards in length, were 
cut and the telephone system was disarranged. The thieves left no 
traces behind them. 


East Preston.—The Board of Guardians are seeking a better 
method of lighting the infirmary than that hitherto existing. Frantic 
efforts and extraordinary offers are being made by the Littlehampton 
Gas Со. to secure the contract. In order to keep out possible elec- 
trical competitors the gas company are prepared to sell meters to the 
Guardians at cost price, lay all ioside and outside piping, including 
niaterial and labour, and to consider the сові of same included in their 
original offer, which did not allow for such outlay. The matter has 
been deferred for a fortnight. 

Electricity in the Mine.—At күш үш on the 16th 
inst. а young man, George Craig, employed at an electric coal-cutting 
machine in the Lambton pit of Lambton Collieries, was charged with 
а breach of mining re It was stated that, owing to the fact 
that defendant had allowed the cable to get between the cutter and 
the wall, some of the insulating material was rubbed off, the cable 
fused, and the machine fired. The defendant received a shock, but 
fortunately for him the fusing cable broke the circuit, otherwise he 
would have been killed.. The defendant was fined 10s. and costs. 


Exeter.—The results of the nine months’ working of the electric 
lighting department to Dec. 25 last show an improvement in all 
departments over those of the corresponding periods of 1906. "The 
total revenue has increased by 16 per cent., with total units gene- 
rated only 14 per cent. in excess of last year, this result being due to 
improved economy in distribution. The above increase has been 
attained with additional generating costs of only 7 per cent., although 
the price of coal has risen 20 per cent. The general results show an 
increase in gross profits for the nine months of about £800 over the 
corresponding period of last yeur. 


Brighouse.—At the monthly meeting of the Town Council it was 
decided to purchase for about £800 a plot of land with a frontage to 
the Huddersfield- road, near Perseverance Mills, on which to erect an 
electric transforming station, in connection with the arrangement with 
the Yorkshire Electric Power Co., to purchase electricity from the 
company, and distribute the same throughout the borough. It was 
also decided to give notice to the owners of the Alexander Mills site 
that in consequence of the adoption of the new scheme of purchasin 
electricity in bulk the site of the old mill would not now be requi 
by the Corporation. The cost of the latter site was £1,800, and for 
over a year the Corporation have been paying interest at the rate of 
4 per cent. on this sum. 

York.—At the last meeting of the Education Committee the 
chairman read a communication from the city electrical engineer, 
which stated that he had been instructed to write and ask if the com- 
mittee would sanction the exhibition buildings being lighted throughout 
by means of electricity. The only parts at present not lighted b 
electric light were the entrance, the entrance hall, and the centra 
hall. The total cost of lighting the large hall and other parts lighted 
by electric light during the year ended Dec. 31 last was £26. 7s. 8d., 
and the total cost of lighting the whole of the buildings with gas 
during 1905 was £146. 19s. 6d. It was apparent, therefore, that a 
saving could be effected if electricity were substituted for gas throughout. 
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It was agreed that the matter be referred to the Higher Education 
Sub-Committee. 

Bromley.—To the Rural District Oouncil a letter was read from 
Messrs. Lees, Butterworth, and Donnell with regard to the London 
and District Electric Supply Bill and the London Electric Bill. The 
Olerk said os London and District Electric Supply Bill affected the 
parish of Mottingham, and the same two features appeared in the Bill 
whieh the Council had objected to very strongly for several sessions 
pe ene with regard to overhead wires and underground routes. 

ey were in an unfavourable position as compared with the smallest 
urban district in the country. The second Bill had the same objec- 
tionable feature so far as underground routes were concerned. He had 
seen the parliamentary agents and they did not recommend any steps 
with regard to the second Bill. After some discussion it was decided 
to lodge a fetition against the first Bill. 


Stourbridge.—At a special meeting of the Stourbridge Urban 
District Council the clerk reported in reference to the action, the 
Council r. the Shropshire, etc., Electric Power Co., in the Chancery 
Division of the High Court, instituted to secure a settlement of а 
transfer of a 11 ars order under the Electric Lighting Acts, made 
by the Council to the Shropshire and Worcestershire Electric Power 
Со., and approved by the Board of Trade. The Town Clerk said he 
was glad to announce that the transfer in its original form, would be 
catried out, and the Oouncil would receive a consideration in money in 
respect of it, He had also asked that the defendant company should 
pay the ful] costs which the Oouncil had incurred. The Council have 
decided to settle the action on the defendant company paying the 
amount claimed and the costs of the action. 


New Publications. The first issue of Ruilirays and Tramways 
sho1ld appeal very successfully to the class of the community to which 
it appeals. The magazine is well illustrated, and contains lateresting 
articles оп the ancient history ot the locomotive, as well as such 
modern problems as to tramway legislation, tramway accidents, and 
the railway outlook, besides а fair share of personal gossip. It is clear 
from the contents that the writers are closely in touch with the staff 
of both railway and tramway systems, and without being too technical 
it offers information of a character hitherto not procurable. Business 
matters receive a fair share of space, openings for business, etc., are 
detailed, and included is a companies’ stock and share list. besides 
which the traffic returns of railways and tramways are all tabulated. 
The publishing offices of this promising new monthly are at 139-140, 
Salisbury-court, Fleet-street, London. 

Milnrow.—At the last Council meeting Councillor Meadowcroft 
complained strongly of the quality of the gas supplied to the Newhey 
Spinning Co. At the present time there were 40 operatives off work 
owing to illness, and they had told the overlookers they thought it 
was the gas. He asked if the Council had no power to appoint 
someone to inquire into the matter. The Ohairman said they had 
power. The Clerk observed that under the Milnrow Gas Oo. s Act 
they had power to appoint an inspector to test the gas for illuminating 
purposes, bat under the General Gasworks Act they could appoint an 
inspector to test gas issued for other purposes. The Chairman said if 
five consumers of the gas complained and got an order signed by two 
magistrates, he thought they could appoiut an inspector. After other 
expressions of dissatisfaction had been made it was decided to 
exercise what power they had got in the matter. 


Lowestoft.—To а meeting of the Electric Light Committee the 
town clerk reported that he had made all the deposits required and 
served all necessary notices in connection with the application for a 
provisional order for the electric lighting of Oulton Broad. The town 
clerk reported that he had made application, as required by the 
Electric Lighting Acts and Board of Trade rules, to the Urban District 
Council of Oulton Broad for their consent to this Council’s application 
for the provisional order, and submitted a reply from the clerk to the 
Urban District Council dated 2nd inst., that having regard to the fact 
that his Council are themselves applying for a provisional order 
empowering them to light their own district with electricity they 
cannot, therefore, give the consent asked for. The committee recom- 
mended that it be referred to a sub-committee to confer with the 
area re Urban District Council as to the applications of the two 
Councils, | 


Nottingham.—A nieeting of delegates from the combined traders’ 
associations of Nottingham—namely, the Nottingham Drapers', 
Merchants’ and Traders’, Grocers’, Chemists’, Pawnbrokers’, Butchers’, 
Ironmongers’, Boot and Shoe Trades’, and Tailors’ Associations—to 
consider the question of electric light charges by the Nottingham Cor- 
poration was held on the 21st inst., when the following resolution was 

unanimously: ‘‘That this meeting of the representatives of 
the various traders’ associations in the city of Nottingham considers 
the present system of charging for electricity for lighting purposes 
most unsatisfactory, and they beg to suggest to the Electricity Coni- 
mittce that in future a uniform or flat rate, not exceeding 3d. per unit, 
be charged to all consumers, believing that this method of charging 
would be much more satisfactory to consumers generally, and that a 
copy of this resolution be sent to the town clerk and the Press." 


Johnstone.—The Town Council have been asked to consider the 
proposed provisional order of the Strathelyde Electricity Supply Co. to 
supply electric current within the burgh, and have decided to oppose 
it use the order injuriously affects their interests and the interest 
of the inhabitants of the burgh. It is considered that the powers 
thereby conferred would seriously affect the streets, and so would be a 
source of danger to foot passengers and vehicular traffic, and, further, 
that the order would not protect the local authority in respect of 
sewer pipes, gas-pipes, and drains belonging to them in streets to be 
used in connection with the order. They also consider that they should 
themselves, as local authority, apply for an order to produce or pur- 
chase and distribute electric current within the burgh. They have, 
however, decided to intimate these resolutions to the promoters of tlie 


company, and ask, if they are agreeable, to meet the Council with а 
view to avoiding opposition. 

Linthwaite.—Owing to the indifferent quality of gas supplied by 
the Slaithwaite Gas Oo., the District Council have approached the 
Huddersfield Corporation seeking terms upon which & supply of elec- 
tricity could be obtained. The Corporation have stated that the 
Electricity Sub-Committee were suggesting an extension of their elec- 
tricity mains to Linthwaite on the following terms and conditions : 
The private lighting and the street-lighting must be taken together, 
as the Corporation could not extend their mains for the private light» 
ing only or the street-lighting only. The price per lamp (for all-night 
lighting) to be £2. 108. per annum. The offer should be subject to 
the consent of the Board of Trade being obtained for overhead wires, 
to the consent of the Tramways Committee for fixing the wires and 
lamps to the tramway standards, and to the consent of the Linthwaite 
Council to the wires being carried overhead throurh their district. A 
committee has been appointed to consider the terms. 


East Groenwich.—A Board of Trade inquiry into the cause of the 
fatal boiler explosion which occurred at the generating station of the 
South Metropolitan Electric Light and Power Co. on Dec. 20, 1906. 
was concluded at the Town Hall, Greenwich, on the 2204 inst., when 
Mr. А. A. Hudson, who conducted the inquiry, read the findings of 
himself and his colleague, Mr. J. Н. Hallett. Аз the result of the 
explosion Mr. W. W. Shaw, & boiler insurance inspeotor, and a fitter 
named Coombes were blown to pieces. The commissioners found that 
primary responsibility for the accident must fall upon the shoulders of 
Messrs. Babcock and Wilcox, the manufacturers of the thermal heat- 
ing drum, it being held that it was defectively constructed. The 
commissioners also held Mr. H. W. Bowden, the chief engineer of 
the electric light company, responsible, holding that he should have 
known there was danger and ordered the shutting down of the boiler. 
Messrs. Babcock and Wilcox were ordered to pay £400, their works 
manager (Mr. MeLaren) £50, Mr. Bowden £50, and Mr. Constable 
£30 towards the cost of the inquiry. 

Models of Aeroplanes.—4À prize competition for models of 
aeroplanes will take place during the exhibition ''Munich, 1908," 
under the management of the Sports Committee and with the 
co-operation of the Munich Aerial Navigation Club. Models with and 
without motors are eligible for competition, but only those without 
motors can enter for the race. The bearing superficies of models must 
neither be less than one square metre nor exceed two square metres. 
The total weight of models entering for the race must amount to at 
least 0:5 kilo per square metre. No restrictions are placed on the 
weight of models provided with motors. The aeroplane race will take 
place during the exhibition Munich, 1908,” in a suitable hall as 
arranged by the Sports Committee. No model shall be eligible for a 
prize which does not succeed in covering a distance of at least 15m. 
measured horizontally from the starting place, the said starting place 
to be at a height of 2m. The flight may be repeated twice. All com- 
petitors are required to show off their models to the general public. 
Constructors of aeroplanes or flying machines which do not fulfil the 
requirements of the competition will also be allowed to show their 
machines during the oxhibition. Names must be entered by March 1, 
1908. Further particulars will be sent gratis to intending competitors 
on application to the office of the Sports Committee, Neuhauserstrasse 
10, Munich, Bavaria. 

Walsall.—The total number of consumers supplied by the Corpora- 
tion electricity department on Dec. 31 last was 5351, as compared 
with 493 at same date previous year. During the past month the total 
units generated at the station was 222,857, as compared with 215,941 
for the same period previous year. The total output from the main 
generators was 216,892 units, as compared with 208,042 for the same 
period previous per The total units registered on meters was 157,866, 
as compared with 156,818 units for the same period previous year. The 
machinery was run for 740 hours, as compared with 740 for the same 
period previous year. The wages paid amounted to £169, against £145 

revious year. Instructions have been given for the mainto be extended 
from Lysways-street to four new housesin Birmingham-road at a cost 
of £50. The engineer has reported that on Dec. 18 last one of the 
transformers at the Imperial Hall broke down, causing an interruption 
of supply for seven minutes, and that in his opinion this was due to 
unsuitableness of the building as a transformer station. The town 
clerk has been requested to ask the borough momber to use his best 
efforts to get the Board of Trade to reintroduce the Electricity Bupply 
Bill in the coming session, with a view to its being passed into law 
The town clerk has been instructed to make a representation to tho 
Board of Trade, as suggested by the Corporation of Hastings, that it 
is desirable local authorities who own electricity undertakings should 
be empowered to supply electric fittings to consumers on the hire- 
purchase system. | | 

Coatbridge.—At the last meeting of the Council the Town Clerk 
stated that he had received from the engineers for the Clyde Valley 
Electrica] Power Co. intimation that on the expiry of à month the 
intended to exercise the powers conferred on them by their Act, an 
to carry out the work of laying a line of cable within the burgh 
specified in their intimation and shown on a plan they had sent. The 
matter being urgent, he had consulted the convener of the committee 
on the subject, who thought that the route proposed to be taken in 
laying the line of cable through the town, as shown on the plan sent, 
would have the effect of causing а good deal of disturbance to the 
main streets, which it was desirable to avoid as much as ible, and 
that an alternative route should be suggested. This had been done, 
and Mr. Robertson, the company's engineer, and Mr. Btarr, the 
company's manager, were accordingly in attendance at the meeting to 
discuss the proposal. After considering the matter, it was resolved 
that the line of cable should run along the north end of Ooatbank- 
street, north along Jackson-street and Portland-street to Alexander- 
strect, thence along that street to Dunbeth-road, thence along that 
street and Burnbank-road as shown оп the plan submitted. On this 
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understanding the committee unanimously agreed to approve of the 
proposal. Subject to the Town Council’s consent being given, it was 
remitted to the converer and the master of works to arrange with the 
compeny as to the carrying out of the work. 

Walton.—The Highways Committee reported to the Urban District 
Council at their last meeting the Woking Electric Supply Co.'s applica- 
tion for consent to break up certain streets with the Council's district, 
and it was resolved that the consent of the Council be given, to the 
granting to the company, by provisional order or by a special clause in 
the Act of Parliament confirming any such order. of parliamentary 
authority to break up streets situate in the urban district of Walton, 
for the laying of mains for the transmission of electrical energy to the 
company's areas of supply, and for inspecting, testing, repairing, and 
renewing such mains from time to time, provided that so far as one 
mentioned road was concerned the sanction of the County Council was 
obtained by the company. The clerk reported that he had since seen 
the company's engineer, who stated that he would very much prefer 
to alter the route for а more direct route, which they asked for in the 
alternative. This would involve the laying of just under a mile of 
cable in the Council's district, whereas the route set out in the com- 
mittee's ert represented a mile and one-sixth. The shorter route 
would enable the company to supply the Urban Electric Supply Co., 
hy arrangement, with current for the lighting of houses in the road, 
the Urban Co. being willing and anxious to take power for that 
purpose. The Woking Co. themselves could supply no current in 
the Walton district except through the Urban Co. There were 
scarcely any houses along the route recommended by the committee, 
whereas there was a considerable number along the other route. 

Най. А long report on tho last breakdown at the Hull electric 
light works has been presented to the Council, and the Electricity 
Committee have recommended the Council to authorise the committee 
to purchase three new high-pressure dynamos. The engineer's report 
states that the breakdown was duc to the failure and burning out of 
the armatures of three of the high-pressure machines. The burn out 
occasioned a cessation of supply throughout the greater part of the 
centre of Hull from 4.20 to 4.50 on the day in question, the district 
immediately surrounding the station being kept supplied by low- 
tension generating plant. Не states: ''The Hull system із, so far as 
it relates to the Sculooates undertaking, quite an uncommon one, 
known as the 'high.tension direct-current system,' and entails risks 
in running which are absent with more modern systems ; coupled with 
this fact, the Hull undertaking is by far the largest of its kind work- 
ing at 2,200 volts in the United Kingdom. The consequence has been 
that from the very beginning of the Sculcoates-lane scheme in 1897 
any dynamos which have been made for the Corporation have been 
largely experimental, and, genera speaking. confined to a very sn:all 
number of manufacturers. The result of this is that the large dynamos 
in question —seven in number—in Sculcoates-lane embody features in 
their design which preclude any likelihood of their continued successful 
running in the futnre." The engineer conscquently did not feel 
justified in accepting further responsibility in connection with them. 
The Council have agreed with the recommendation of the committee. 

Fulham.—At the last Borough Council meeting the Electricity 
Committee reported that on July 27, 1901, the late Council autho- 
rised the first section of a large scheme of extension of the electric 
lighting undertaking in this borough at a total cost of £52,042, and 
passed the necessary estimates of expenditure to cover the cost thereof, 
upon the recommendation of its Finance Committee. The extension 
is now nearly completed, and, in accordance with instructions, the 
borough electrical engineer has presented the following report—viz. : 
“I am pleased to be able to give you the figures of the total expendi- 
ture connected with this vote up to date. e have made this out most 
carefully, the figures have been submitted to the borough treasurer, 
and he with them as they stand. The only part of the work 
unfinished is the second stoker of the last order, and this will require 
about £50 to fix. For your information wə have divided the actual 
sum up into two headings—machinery and buildings. In considering 


these figures you should bear in mind that almost all the work as put. 


in was much larger than was originally contemplated, but we have 
been able to carry it out, as you will see, without asking for any 
additional vote. I take this opportunity of pressing for the enlargo- 
ment of our present workshop, which is quite inadequate for the 
work we have to carry out. So much so that we are compelled to 
send part of our work to neighbouring firms, and also send our fitter 
with it to see the work is carried out properly. We need about £100 
spent on tools, which, if expended, will still leave a balance on the 
vote. If you agree to this I shall be glad to bring prices forward 
at next meeting. I shall be glad if you can pass this amount, as we 
should find in our present circumstances the tools extremely useful 
for the spring overhaul.” The Council approved of the report. 


TRACTION. 


Willesden.—Thc District Council have decided to appeal to the 
Middlesex County Council for a better service of trams. 

Keighley.—The Corporation have decided to provide office accom- 
modation at the car-shed in South-street at a cost of £20. 

Norway.—A movement is оп foot having for its ‘object the con- 
struction of an underground electric tramway which is to cost £75,000. 

Kincardine (Ont.).—The surveys for the West Shore electric rail- 
way will be commenced shortly from Kincardine, Construction is 
expected to commence in May. 

Madras Electric Tramways.—The traffic receipts for the fortnight 
ending Jan. 15, 1908, were Rs.19,686 ; corresponding period of 1907, 
Rs, 17,255—increase, 14 per cent. 

Mesoow.—The British firm which has obtained the contract for the 
installation of au electric tramway service in Moscow has deposited 


with the Russian Imperial Bank the sum of £10,000 required as 
guarantee. 

Croydon.—The County Council have received a petition signed by 
nunierous inhabitants in the neighbourhood of Portland- asking 
for a service of trams down that thoroughfare. The Council have 
referred the matter to the Tramways Committee. 

Dalmuir.—Operations have been commenced at Dalmuir in con- 
nection with the new electric tramway line from Dumbarton to 
Dalmuir, and it is expected that passengers will soon be enabled to 
travel all the way from Balloch to the city by electric tramway. 


Buenos Ayres and Belgrano Electric Tramways Co.—Receipts 
for the week ending Jan. 14, 1908, converted to gold, were £3. ; 
corresponding period 1907, £3,697 ; decrease, £144. Aggregate trom 
Jan. 1, 1908, £7,730; aggregate from Jan. 1, 1907, 27, 708; 
increase, £22. d 

Kamloops (B. C.).— Incorporation will be sought at: the next 
session of Parliament fora company to build a railway from Nicola 
Lake to Vanzouver. The proposed route follows the Nicola, Cold- 
water, Coquihalla, and Fraser River valleys to the railway bridge 
across the Fraser at New Westminster. 


London and North-Western Railway. — The company has 
informed the Watford Urban District Council that, owing to the 
unfavourable state of the money market, it does not feel jnstified in 
attempting at the present time to raise the large capital which would 
be required to construct the new Euston-to-Watford clectric railway, 
but that it will certainly do so at a more favourable time. 


Tunstall.—Tlie Urban District Council has resolved to oppose the 
draft order for which the Potteries Electric Tramway Co. is applyin 
to the Board of Trade, in order to secure that no tramrail shall be lai 
Within 8ft. 8in. of a footpath without the consent of local authority 
concerned. It is intended to secure the support of the other local 
authorities in opposing the order and sec iring the deaired result. 


Central London Railway.—The directors of the Central London 
Railway have declared (subject to audit) dividends of 3 per annum 
on the ordinary stock for the half - ye ir ended Dec. 31, 1907, 4 per 
cent. per annum on the preferred stock for the half-year ded 
Dec. 31, 1907, and 2 per cent. on the deferred stock for the year 
ended Dec. 31, 1907, carrying £10,000 to reserve and £10,218 
forward. 

Glasgow.—As the result of a conference with representatives of 
Partick regarding the widening of Dumbarton- road at the tramway 
shunting place at Whitcinch, the committee have recommended that, 
if the Ccunty Council of Renfrew are prepared to bear the cost of 
widening the road so far as within that county, the Tramways Com- 
mittee and the burgh of Partick should each undertake fo pay one- 
half of the cost of executing the remainder of the work. 


Wolverhampton.—The Bill promoted by the Wolverhampton 
Corporation to extend the time for the construction of tramways 
and to make further provision in regard to the tramway and water 
undertakings of the Corporation, and the health, local government, 
and improvement of the borough, was down for consideration before 
Mr. Jeune, one of the examiners of Standing Order Proofs, at the 
House of Commons on the 22nd inst., but was postponed until Feb. 3. 


den.—The Tramways and Electricity Committee of the 
Council have decided to serve notices upon owners and occupiers of 
property abutting upon the various crossings which it is proposed to 
reconstruct on the tramway route. It was resolved thaf the question 
of through-running fares and the running of the trams on to the loop 
or crossing at the borough boundary be left in the hands of the 
borough accountant to arrange with Mr. Wilson, the manager of the 
Accrington Corporation tramways. 

Walsall.—The following are particulars respecting the working 
of the tramways: four weeks endog Dec. 29, 1906 — number 
of passengers, 572,800 ; receipts, £2,064. 14s. 54d. ; car miles гар, 
46,705; receipts per car mile run, 10 61d. Four weeks ending 
Dec. 28, 1907—numbers of passengers, 403,624; receipts, £2,245, 
4s. 114. ; car miles run, 47,186; receipts per car mile run, 11°42d. 
Wages paid (including repair of Кш way)—four weeks endin 
Dec. 27, 1906, £607. 3s. 8d.; four weeks ending Dec. 26, 1907 
£631. 163. 

Barnsley.— Replying to complaints of the Corporation, the Barnsley: 
and District Electric Traction Co. have expressed regret at hearing. 
further complaints regarding the dangerous condition of the overhead. 
electric train wires. A thorough inspection had recently been made, 
and repairs had been carried out where necessary. The Council could, 
however, rest assured that every attention would be given to the: 
wires, and periodical inspections would be made by qualified wiremen. 
It was also their intention to substitute stronger wire than that at 
present in use. 

Dundee.—Mr. Peter Fisher, general manager of the Dundee Cor- 
poration tramways, in his report to the Town Council states that for 
the year ended May 15 last, after meeting interest, sinking fund, 
depreciation on plant, and renewals, there was a nce of £85. 
19s. 104. This balance being less than the sum received for adver- 
tising, rent, and receipts from parcels, consequently the cost per 
passenger carried was more than tho receipts Je passenger, the 
average fare per poset being 878d., whi'e the total outgoings 
amounted to · . 

Cardiff —Тһе new system by which passengers by the Oardiff 
trams can secure transfer tickets along the various routes, enabling 
them to travel to and from certain centres and exchanges from one 
route to another, came into operation on Monday. There were 
numerous applications for the new privileges, and many people 
availed themselves of the advantage of taking short return trips for 
а penny, but the tramway officials when questioned on Monday 
evening stated that though they were perfectly satisfied with tho 
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result of the first йау working of the new system, it was too soon to 


say whether it would prove & success or not. 


Southampton. —The Tramways Committee of the Corporation have 


considered the question of running a motor-’bus service down Northam- 
road. Messrs. Thornycroft and Co. are prepared to place a bus on 
the Northam route at an approximate cost of 10d. per mile, the com- 
pany providing driver, petrol, and executing all repairs, the Tramways 

mmittee to find the conductor and clean and house the vehicle. 
The 55 manager has been directed to prepare a time- table ſor a 10 
and 20 minutes’ service, and obtain the бові terms from Messrs. Thor ny - 


croft, the whole question to be again considered at the next meeting of 


the sub-committee which has this matter in hand. 


Richmond (Surrey).—To the last Council meeting the Tramways 
Committee reported as follows: ‘‘ Referring to the resolution passed 
at the last meeting of the Council relative to the proposals of the 
London United Tramways as regards the tramways across the King 
Edward VII. Bridge at Kew, the committee have settled draft 
agreement embodying the terms upon which the Council then agreed 
to ‘ de np the company to promote their Bill in the ensuing session 
of Parliament, and such draft had been sent to the company’s 
solicitors for approval, and in the event of its being approved the 
committee recommended the Council to seal an engrossment thereof.” 
The recommendation was adopted. 

South Shields.—An alarming statement was made at the last 
meeting of the Town Oouncil by Councillor Fownes to the effect that 
the rolling stock of the electric tramway service was unsafe and unfit 
for use. Since then a committee has inspected the cars. Three were 
specially pointed out by the manager, but the only fault that could 
be found with them was, it 1s now reported, that the flanges of the 
wheels had been somewhat seriously affected by wear and tear. The 
three сагв were ordered to be withdrawn from the service and put into 
the repair shop. The members of the committee did not consider the 
condition of the rolling-stock to be such as to justify any alarm, and, 
although divided on the point, they agreed by a majority not to call 
in the aid of an expert. 

Darwen. —The annual social gathering of the employés of the Cor- 

ration tramways department was held on the 16th inst. at the 

ndustrial Hall, and was attended by about 100 ladies and gentlemen. 
The hall was prettily decorated for the occasion. After tea had been 
served, the chair was occupied by Councillor Cattarall, the chairman 
of the Tramways Committee who was supported by the Mayor, 
Mesars. J. Н. Ellison (borough treasurer), R. W. Smith-Saville 
(borough engineer), Е. J. S. Hosken (depót superintendent), M. Stokes 
(traffic manager) J. Stirrup (chief inspector, Blackburn section), 
J. Hacking (secretary of the Amalgamated Association of Tramway 
Workers), and other gentlemen. The chairman and the mayor briefly 
addressed the gathering. The Orchid Band, conducted by Mr. Venly, 
playod for dancing, and during the evening musical items were rendered 

y the Misses Hetty Marsden and B. J. Lightbown and Messrs. Hall, 
Lightbown, апа Kerrigan. 

Aoorington.—On the 15th inst. Lieut.-Colonel Druitt, of the Board 
of Trade, made an inspection of the Baxenden tramway section, the 
last length of the undertaking. He was accompanied in the car by 
the mayor, town clerk, borough engineer, tramway manager, and 
others. The whole of the tramway system has now been completed, 
and every section has had the approval of the Board of Trade without 
the slightest alteration being necessary, and there has not been a single 
hitch since the work was started. Lieut.-Colonel Druitt, with regard 
to the permanent-way construction and laying of the rails, expressed 
himeelf thoroughly satisfied. This reflects great credit on the borough 
engineer, who had charge of the whole of the work, which has 
been carried out efficiently and expeditiously considering the abnormally 
wet summer and the frost. In spite of the weather, which knocked 
off eight weeks, the whole of the 113 miles of tramways have been 
completed in between six and seven months. 


Deptford.—The General Pu Committee of the Borough 
Council have considered the London County Council Tramways and 
Improvements Bill, 1908, which has been promoted by the London 
County Council for powers to construct tramways in various parts of 
the county. The only portions of the Bill affecting the borough of 
Deptford are the provisions by which it is sought to revive for a period 
of three years the powers granted by the London Oounty Council Act, 
1902, for the compulsory purchase of property re aired for widening 
the portion of Queen’s-road in the borough, and for requiring the 
Deptford Borough Council to contribute one-third of the net cost of 
such widenings. These provisions are in accordance with an arrange- 
ment made between the Council and the London County Council on 
the matter, except that the Deptford Council's resolution of Oct. 22, 
1907, was to contribute one-third of the net cost of the widenings up 
to a sum not exceeding £8,500, and the committee have recommended 
that a communication be addressed to the London County Council with a 
request that the Bill may be modified to that cxtent. This recom- 
mendstion has been adopted by the Council. 


Bexley.—At the last meeting of the Urban Council the clerk sub- 
mitted prints of the Tramway Bill which the Erith Urban District 
Council атс promoting in the next seesion of Parliament, and reported 
that Section 7 thereof provided that the Erith Council should have 
running powers over the tramways of the Urban District Council of 
Bexley authorised by the Bexley Tramways Act, 1901, upon terms to 
be agreed between the respective Councils, and failing agreement to be 
determined by the Board of Trade. The committee recommended the 
Oouncil, if the Bill be proceeded with, to oppose the same, and for 
that purpose have instructed the clerk, as the Council's solicitor, to 
prepare рео against the Bill for sealing by the Council in due 
course. They recommended that the clerk be appointed to act as the 
Council's solicitor in opposition to the Bill. These recommendations 
were adopted. The engineer reported that a hitch had occurred in 
connection with the synchronisation of the Bexley and Erith tramway 


services, the Erith Council having referred back to their Tramway 
Committee the report containing the proposed arrangements made 
between the respective tramway managers, and approved by the 
tramway committees. 


Aberdeen.—The first of the Aberdeen Corporation cars to be fitted 
with top covers since the repairing of the cars had been placed under 
the charge of Mr. Pilcher, the tramway manager, was out on the 
King’s Gate route on the 16th inst. The cars are built to the specifica- 
tion used for the last cars fitted with top covers under the supervision 
of Mr. Bell, the electrical engineer, and they a'e identical in pattern 
and workmanship. the only difference being that there are eight 
electric lights in the roofs in the new tops compared with six in the 
last fi tops. The work has been carried out by a firm of con- 
tractors— Hurst, Nelson, and Co., Motherwell—at a cost of £30 per 
car cheaper than the tops built by the Corporation's workmen under 
the old arrangement. Another of the newly-covered cars will be 
ready for use this week, and each week will see an additional covered 
car running until the six are in service. The names of the various 
routes on which the newly-covered cars are to run have been painted 
on the panels under the top windows, and the letters are much larger 
than on the signboards used on the other cars. The new cars are all 
fitted with holders, so that the names of the permanent routes can be 
covered with & blackboard, thus permitting the use of the cars on 
special runs, or as extra cars on other routes. 

Huddersfield. —To the Tramways Committee of the Corporation 
at their last meeting the borough engineer submitted a list of sections 
to be doubled, together with estimated cost, and a request that the 
cost be charged to depreciation. The particulars are as follows: 
Westgate (from a point 20 yards above New-street to the end of exist- 
ing double lines), cost, £545; Trinity-street (from Park-drive to 
Snodley), £1,657 ; Westbourne-road (from Mitre-street to Oroppers' 
Arms), £1,440; Lockwood-road (from end of double line near Dr. 
MacGregor's to the White Lion Hotel, Salford), £2.600; St. John's- 
road (from Fitzwilliam-street to Blacker-road), £35,456 ; Moldgreen 
(from Somerset-road to Junction Inn, Moldgreen), £2.600 ; King 
street junction (relaying existing junction and cross-over road), £275— 
total £12,573. It was resolved that the cost be charged to deprecia- 
tion. The borough treasurer's financial report for the nine months 
ended Dec. 31, 1907, showed that the capital outlay to date was 
£412,902. The miles run were 1,473,459, as compared with 1,569,022 
last year. The income (including £62,656 passengers, £878 parcels, 
and £630 coal haulages) totalled £65,006, equal to 10:59d. car 
mile, as com with £61,890, equal to 10:85d. рег car mile last 
year. The total working expenditure amounted to £32,064, equal to 
5:904. per car mile, as compared with £31,344, equal to 5°49d. per 
car mile last year. The gross surplus was £32,952, equal to 5 3/d. 
per car mile, as against £30,546, equal to 5:36d. per car mile last year. 
After allowance for £14,596 (2: per car mile), compared with 
£12,190 (2:144. nt car mile last year), £7,402 for redemption of debt, 
and £904 rent of leased lines, and £9,290 for p gent (at the rate 
of 3 per cent.), a net surplus is shown of £5,306, equal to 87d. per 
car mile, as compared with £2,900, or '514. per car mile last year. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Brustels.—The Belgian State Railways invite tenders for telegraph 
eonstruction material. Tenders by Feb. 5. 

b ury.—Tenders are invited for the erection of a chimney shaft at 
the electricity works. Tenders by Jan. 27. 

Beurges.—Tenders are invited by the Military Authorities for one 
five-ton electrical crane. Tenders by Feb. 14. 

Campina (Bucharest).—The Municipality invite tenders for the 
electric lighting of the town. Tenders by Feb. 9. 

Paris.—The Post and Telegraph Department invite tenders for 
lead-covered telephone cables. Tenders by Jan. 51. 

Melbourne.—Tenders are invited by the Postmaster-General for 
switchboards and telephone sets. Tenders by May 26. 

Portsmouth.—Tenders are invited for the supply of coal at the 
power station. Tenders to the Town Clerk by Feb. д. 

Sydney.—The Postmaster-General invites tenders for 35 switch. 
boards for common-battery working. Tenders by March 4. 

York.—Tenders are invited by the North-Eastern Railway Co. for 
the erection of an electric sub-station. Tenders by Jan. 27. 

Edinburgh.— The Corporation invite tenders for an extension 
switchboard panel. Tenders to the Town Olerk by Feb. 10. 

Madrid.—The Public Works Department invite tenders for the 
construction of a tramway at Santander. Tenders by Jan. 50. 
Oporto.—The Municipality invite tenders for the construction, 
maintenance, and working of tramways. Tenders by March 11. 

Cologne.—The Prussian Government Railways invite tenders for 
the supply of telegraph construction material. ‘Tenders by Feb. 6. 

Wimbledon —Tenders are invited for the annual supply of flams 
arc lamp carbons to the Electricity Department. Tenders by Feb. 18. 

Paris.—The Post and Telegraph Department invite tenders for 
indiarubber-insulated cotton-covered copper wire. Tenders by Jan. 25. 

Islington.—The Borough Oouncil invite tenders for the supply of 
electrical and engineers’ stores. Tenders by Feb. 28. See advertise- 
ment. 

Pilsen (Austria-Hungary).—The Austrian Government Railways 
invite tenders for the supply of electric lighting materials. Tenders 
by Jan. 30. 

Rome.—Tenders are invited b 
for 20,000 accumulator cells an 
by Jan, 28 


the Post and Telegraph Department 
17,000 insulator holders, Tenders 
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Brazil —The Government invite tenders for the installation of 
electric light and power supply in the city of Florianopolis. Tenders 
by March 5. 

Croydon. — Tenders are invited for coal-conveying plant for the 
electricity works. Particulars from the Borough Electrical Engineer. 
Tenders by Feb. 10. 

Cheltenham. —The Corporation invite tenders for the annual supply 
of stores, including electric lighting fittings and indiarubber goods. 
Tenders by Jan. 31. 

Innsbruok.—The Austrian Government Railways invite tenders 
for the necessary plant for electrically lighting Bishofshofen Station. 
Tenders by Jan. Jo. 
| a are invited b 

r the supply of points, croesings, an 
Town Olerk by Feb. 3. 

Salford.—The Tramways Committee invite tenders for the supply 
of tramrails. Particulars from the General Manager, Tramways Office, 
32, Blackfriars-street, Salford. 

Norwich.—'Tenders are invited for the supply of an electric motor 
and other apparatus. Particulars from Mr. A. E. Collins, city 
engineer. Tenders by Feb. 4. 

Witten. —Tenders are invited for electrical motors and conduits 
for working the machinery in the workshops of the Prussian Govern- 
ment Railways. Tenders by Jan. 30. 

Great Yarmeuth.—The Corporation invite tenders for the supply, 
delivery, and erection of one 400-kw. continuous-current traction 
steam generator. Tenders by Feb. 1. 

South Australia.—The  Postmaster-General, Adelaido, invites 
tenders for one common-battery switchboard, subscribers’ telephones, 
and protectors. Tenders by March 11. 

Slough (Bucks).—The Urban District Council invite tenders for 
street lighting for one year. Tenders to Mr. О. Н. Chardsley, clerk, 
11, Mackenzie-street, Slough, by Feb. 6. 

Ghent.— Tenders are invited for 30 electric cranes for the new 
dock. Particulars from the Public Works Department, 15, Rue des 
Augustins, Brussels. Tenders by Feb. 1. 

Bermondsey.—The Borough Council invite tenders for the annual 
supply of stores for the Electricity Department.  Particulars fron: tho 
Borough Electrical Engineer. Tenders by Feb. 17. 


Rathmines.—The Rathmines and Rathgar Urban District Council 
invite tenders for the annual supply of stores to the Electricity 
Department Tenders to the Town Olerk by Feb. 13. 


Hanover.—The Prussian Government Railways invite tenders for 
iron wire, steel wire, wire rope insulators, cotton wire, insulated wire, 
and telegraph construction material. Tenders by Jan. 29. 

Leeds.—The Corporation invite tenders for steam, exhaust, over- 
flow, and other pipes, valves, etc., in connection with a 3,000-kw. 
steam turbo-generator. Tenders to the Town Clerk by Feb. 10. 


Wallasey.—The Urban District Council invite tenders for the 
annual supply of stores for the Tramway Department. Particulars 
from the General Manager, Liscard, Cheshire. Tenders by Feb. 12. 


Paris.— The Municipality invite tenders for centrifugal pumps to be 
driven by three-phase motors for the Clichy sewage pumping station. 
Particulars from the Clerk to the Municipality. Tendors by Feb. 18. 


West Ham. — The Corporation invite tenders for engine-room 
stores, indiarubber-covered wire, electric wiring materials and acces- 
sories. Particulars from the Borough Electrical Engineer. ‘Tenders 
by Feb. 6. 

Buenos Ayres.—Tenders are invited for the construction of under- 
ground electric tramways. Particulars from the Commercial Intelli- 

Branch of the rd of Trade, 73, Basinghall-street, London. 

enders by June 1. 

Sydney.—The Postmaster-General invites tenders for cables and 
conductors, and 10 switch boards for 100 metallic circuits. Particulars 
from the Agent-General for New South Wales, 72, Victoria-street, 
Westminster. Tenders by Feb. 5. 

Buenos Ayres.—Tenders are invited for (1) the construction of 
and (2) the concession to work the two principal sections of the under- 

electric railway. Particulars from the Argentine Legatiun, 12, 
Rae van Moer, Brussels. Tenders by May 1. 

Wolverhampton. —The Tramways Committee invite tenders for 
the supply of clothing for the tramway employés. Particulars from 
Mr. Wea Luntley, the general manager, at the Car Depot, Oleve- 
land-road, Wolverhampton. Tenders by Feb. 11. 

—The Lighting Committee have been authorised to invite 
tenders for the erat bie. out of the work and for the supply of plant 
and machinery at the electric lighting station, pending the sanction to 
the borrowing of the sum of 525 504 being obtained. 

Battersea.— Tenders are invited for the supply of oils, engine- 
room stores, coal, carbons for are lamps, electricity meters, service 
joint-boxes, etc., incandescent electric lamps, ironmongery, tools, etc., 
for the ensuing year, for the Electricity Department. 

Tanbridge Wells.—The Corporation invite tenders for the supply 
of high and low tension cables for 12 months. Specifications, eto., 
from Mr. Horace Boot, consulting engineer, at the Electricity Works. 
Tenders to the Town Clerk by Feb. 1. Sae advertisement. 


Bristol. —Tenders are invited for the supply of cables and appliances 
for conveying electrical energy to the Avonmouth Docks, and for con- 
struction and maintenance for 12 months. Tenders to the Secretary 
of the Docks Committee, 19, Queen-square, Bristol, by Feb. 17. 

RawtenstalL— The Corporation invite tenders for the supply and 
erection of one balancing set, rotary transforming plant, and static 
transformers, feed pumpe, boilers, condensers, circulating pumpe, 


the 5 Committee 
junctions. Tenders to the 


stean: and water pipes, valves, eto., at the Electricity Works. Tenders 
to the Town Olerk by Feb. 7. 

Wimbledon.—The Corporation invite tenders for one 1,000-kw. 
steam-driven turbo-alternator, with condensing plant, two water-tube 
boilers, economisers, pipe work and feed pump. high-tension main 
switchboard, and switchboard gallery. Particulars from the Borough 
Electrical Engineer. Tenders by Feb. 18. 

Adelaide. —Tenders are invited tor the supply and delivery, c.i.f. 
Port Adelaide, of special work, points, and crossings fur trainways. 
Specfication, etc., from the Agent-General for South Australia, 
Threadneedle House, 28, Bisho te-street Within, London, Е.О. 
Tenders to the Ohairman, Municipal Tramways Trust, Adelaide, by 
Feb. 11. 

West Hartlepool.—Tenders are invited for the erection of an 
electrical sub-station at West Hartlepool, for the North-Eastern 
Railway Co. Plans and specification may be seen and quantities and 
further information obtained upon application to Mr. William Bell, 
the company’s architect, at York. Tenders to the secretary, Mr. 
К. Е. Dunnell, York, by Jan. 27. 

Samara (Russia) — According to the decision of the Town Council 
of Samara, Russia, the Chairman invites tenders from oontractors for 
the construction and the working of a central electric station, and 
also to take charge of the organisation of the tramways at Samara. 
The above undertaking to be given in а concession. For particulars 
and conditions write to l'Administration de la Ville de Samara. 

London.—The London County Oounoil invite tenders for the 
manufacture, delivery, and laying of about five miles of low-tension 
lead-covered electric cable, and about two miles of telephone cables, 
etc., and the laying of stoneware cable ducts, building manholes, 
repaving, etc., for the reconstruction for electric traction of the 
Councils tramways in Oaledonian-road and Seven Sisters-road. 
Tenders to the Clerk, County Hall, Spring gardens, S. W., by Feb. 4. 

London, N.—The London County Council invite tenders for the 
road work und platelaying required Yor the reconstruction for electric 
traction on the conduit system of the Council's existing tramways in 
Caledonian-road and Seven Sisters-road. The total length of the 
above-mentioned lines is about 54 miles, single track. Particulars 
from the chief engineer of the Council, Mr. Maurice Fitzmaurice, 
O.M.G., at the County Hall, Spring-gardens, 8.W. Tenders to the 
Olerk by Jan. 28. 


RESULTS OF TENDERS. 


Lowestoft.— Messrs. J. W. Brookeand Co. have received the contract 
for the supply of brake blocks for the tramways. 

Battersea.—The Borough Council have accepted the offer of 
Callender's Cable Construction Co. for the supply of cables, etc , for 
one year. 

Belfast.—The Corporation have accepted the tender of Messrs. Dick, 
Kerr, and Oo. for the construction of the electric tramways on the 
co. Down side of the harbour.  - 

Rawtenstall.—The Town Council have accepted the tender of 
Browett, Lindley, and Oo. for supplying steam dynamos, and that 
of W. T. Glover and Co. for supplying electric lighting and tram- 
way cables. 

Bradford.—Mr. Chas. Pullan, 52, king's-arcade, has obtained the 
contract for the conversion of lighting to tantalum lamps at the 
Conditioning House, Bradford, for the Corporation. This covers 
between 300 and 400 lights. | 

London.—The London County Council have received the following 
tenders for the supply of а car traverser for the central car repair 
depot: Appleby's Limited, London and Leicester, £513. 10s. (accepted); 
Heenan and Froude, Worcester, £580 

London.—The Highways Committee of the London County 
Council have accepted the tender of Bullers, Limited, for the su ply 
of 2,000 track insulators at 3s. 54d. each ; and that of Callender d 
Cable and Construction Co., amounting to £800, for the supply of 
the cable. 

Recent Contraots.—Messrs. Cowans, Limited, Salford, Man- 
chester, have recently received the following orders: Switchboards 
for H.M. battleships '* Minotaur " and Shannon, also for Gibraltar 
Dockvard, for the Admiralty ; switchboards for the lighting of the 
Franco-British Exhibition, including Andrews's pitent discriminatiag 
devices, and a repeat order for sub-station switchgear for tlie Hammer- 
smith Borough Council, including Andrews's reverse-current relays, 

Metropolitan Asylums Board.—The Board have received the 
following tenders ior electric lighting and power at the Mead ambulanoe 
station : 

T. Potter and Sons, Putney Bridge Ironworks, Fulham* £139 0 0 


Speedy, Eynon, and Co., 5, Adelaide-street, Charing Oroes 143 0 
C. Pullan, 52, King’s-arcade, Bradford ........................ 145 0 
А. V. Gifkins and Co., 68, Victoria-street, 8. W............. 149 0 
Smeeton and Page, 65, Queen Victoria-street, E.C. ......... 178 2 
Electrical Oo., 121-125, Oharing Croes-road, W. CO. 180 0 
Dargue, Griffiths, and Oo., 51, Noith John-street, 

Live IJ 8 183 0 
H. J. Cash and Co., Caxton House, Westminster 185 0 


Ed mundson's Electricity Corporation, Broad Sanctuary- 

chambers, Westminster ã 
G. Weston and Sons, 155, Fenchurch; street, E. ......... 
A Plucknell, 1, Gresham- street, E. O. 
J. Wilson, Ferrier Works, Fairfield.street, Wandsworth... 192 0 
C. Cooper and Co., 14, Gloucester-road, South Kensington 210 10 


зоосавовооооеоз о зев 21.006 


— 
© 
Оббоооо OO бсоосо 


Jenkins and Cawte, Chard, Somerset . 229 15 
Fulham Electric Supply Oo., 43, High-street, Fulham ... 255 0 
W. G. Oannon and Sons, 1 266 16 11 


07, London-road, Southwark... 
Kevan Electric Co.. 88, Obaring Cross-road 
* Recommended for acceptance, 
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Huddersfield.—The Council have accepted the following tenders in 
connection with the doubling of lines: Rail зара fishplates, Bolckow, 
Vaughan, and Co.; points and croesings, Hadfields, Limited ; bolts and 
nuts, Ibbotson Bros.; tiebars, Walter Scott Limited; copper bonds, 
Lahmeyer Electrical Co. The tender of Messrs. Pearson, Huggins, 
and Oo., London, has been accepted for uniform clothing for motormen 
and conductors, tunics and trousers; Messrs. J. Smith and Co., Derby, 
and Mr. E. A. Washington for caps; and Messrs. Mackintosh, Man- 
choster, for mackintoshes, 


Ooventry—Forty-eight workmen's dwellings, Narrow-lane, Housing 
Committco. 

OrewE—Ohapel, ete., Christ Church. 

Onoypon—Swimming bath, Town Council. 

DarLey DaLE—Elementary school to accommodate 250 scholars. 

DARLINGTON—Elementary school, Town Oouncil. 

Dewsnury—Extensions at the infirmary (£4,500), Guardians. 

DINNINGTON—House and shop, Mr. W. О. Holmes. 

Dover—Clubhouse, Curzon-street (£865), Mr. J. Wise; four houses, 
Park-avenue (£1,600), Mr. C. Horton. 

DniFF1ELD—Motor garage, Messrs. G. Dowson and Son. 

DunpaLK—Workmen’s dwellings (£112,728), Rural District Council. 

DoxpEE— Restoration of warehouse, Constable-street, Messrs. Malcolm 
Ogilvie and Co.; dwelling - houses, Forfar-road, Mr. James 
Alexanders alterations and additions to property, Powrie-plac ·. 
Mr. W. Thomson ; warehouse, Union-place, Messrs. Halket and 
Adam; villa, Farington-road, Mr. T. M. Cappon. 

Dv NKELD— Restoration of cathedral, Messrs. Dunn and Watson. 

Durnam—Schools at Ryhope and Cornforth-lane, Durham County 
Council. 

EASINGTON - School, Murton Colliery, County Council; alterations t » 
New Inn, Thornley Colliay, Mr. R. Hedley ; house and shop, 
Shotton Colliery, Mr. F. Kidson ; two houses, South Hetton, 
Mr. Lowe. 

Epinsurncu—Houses, Canongate, Mr. J. B. Smith; construction of 
platforms, etc., Balgreen-road, N.B. Railway Co. 

Erpixcron—Technical schools, Warwickshire Education Committee. 

Erpincron—Council house (£600) ; library (£600). 

Esrox— Hospital, Urban District Council. 

FALxourHn—Improvements to isolation hospital, Town Council. 

FARNWorRTH—Carnegie Library (£6,000), Town Council; extensions 
to St. Gregory's Catholic School. 


FrnnvHILL—Twenty-three houses, Morgan's.gate, Mr. T. Golightly ; 
18 houses, Darlington-road, Mr. E. Robinson; three houses, 
Convers-terrace. Мг. G. W. Lazenby ; two houses, Ohilton-hnild- 
ings, Mr. S. Clanmam ; three houses, Old Trimdon, Mr. Н. 
Brown. 


FIiNcHLEY— Electric lighting (£22,000). 

FLEETWOOD Factory near Wyre Dock, Messrs. J. S. Spencer and Co. 
Fl. INT Elementary school, Education Authority. 

GoLnokNE— Elementary school, Education Committee. 

Gonrox— Wesleyan church, Circuit Steward. 

GovAN— Street widening for the construction of tramways, Town 


OPENINGS FOR CONTRACTORS. 


ABERDARE—Forty houses, Abernant Building Olub ; alterations at 
Trinity Ohapel, additions to schools, etc., Trustees ; villa at 
L'ewydeoed —Mr. J. L. Smith, architect. 

ABERDARE —Workmen's dwellings (£20,000), District Council. 

ABERBEEG —Church at Christ Church, Ecclesiastical Commissioners. 

AnRAM— Parish church, Ecclesiastical Commissioners. 

ALCESTER—Secondary school, Education Authority. 

ALNMOUTH—Additions and alterations to Tadies’ (olf Clubhouse, 
Mr. W. R. Hindmarsh. 

ALNWIcK—Olub premises, Togston-terrace, Mr. G. Reavell. 

AUTHAM—Important developments at Messrs. Hargreaves’ collieries. 

AMBLESIDE—Erection of hospital (£3,000), Urban District Council. 

ArpEE—Scheme for the erection of labourers’ dwellings, Rural 
District Council. 

Asutox—Weaving shed, Flora-street, Makerfield Mill Co.; work- 
rooms, etc., Princess-road, Mr. James Ince. - 

AsuToN-IN-MAKERFIELD — Erection of conveniences, Urban District 
Council. . 

AYsGARTH Church at Stalling Busk, Ecclesiastical Commissioners. 

BANTRY —Workmen's dwellings (£16,636), Rural District Council. 

BARNSLEY—Additions to corn mill, Summer-lane, British Co-operative 
Society; alterations to Miners’ Rest, Old Town, Barnsley Brewery 
Co.; girls’ school, Huddersfield-road, Barnsley Education Autho- 
rity ; two houses, Park-grove, Mr. Н. Needham. 

BEAns DEN —Higher-grade school, Education Committee. 

BEDFORD —Erection of mill, Hall Lane Spinning Co. 

BrgLFAsT — Remodelling offices and stores, (reat Pat rick-street, 
Messrs. J. and R. O' Kane. 

BERKSHIRE—Improvements to County Hospital (£20,000). 

BERMONDSEY, S. E. —Factory, The Grange, Мг. G. Parker. 

BERRYWOOD —Isolation hospital (£2,000), County Council. 


: Council. 
BIRKENHEAD —Library, Rock Ferry, Mr. J. R. Mewton. GnrEATWORTH —Additions to Council school, Northampton County 
BIRMINGHAM Sanatorium, City Corporation. Council. 


BLOXwIen —Alterations and additions to Swan Inn, High- street, 
Bloxwich Brewery Oo.; offices for the Talbot Stead Tube Co., 
Green - lane; private electric station, Birchill's Furnaces, 
Limited, Green-lane ; extensions to shop, Litchfield-street, and 
alterations and additions to Elms Dale, Birmingham-road, Mr. 
J. Beebe; house, Sandbank, Mr. T. Hughes; additions to house, 
Sandwell-villas, Sandwell-street, Mr. Н. Н. McConnal; store- 
rooms, Wolverhampton-strect, Messrs. J. Joberns and Co. 


GREENHEYS—Alterations and additions to Ducie-avenue Muuicijal 
School, Manchester Education Committee. 


GRETTON —Elementary school (S3, 450), Gloucestershire Education 
Committee. 


HaLiFAX— Houses, Lindon-road, Messrs. Jackson and Fox. 
HALsTEAD —Elementary school, Education Committee. 
HanxpswortH—Church for the parish of St. Andrew, Ecc'csiastical 


Borrox—Hotels ‘and extensions for Messrs. Sharman and Sons, Commissioners. 
Marshall and Oo., and W. Long and Son. HARPENDEN—Additions and alterations to Moreton End House, Rev. 
BoorLE —Pavilion at Derby Park, Town Council. А. Bowling. 
BORRISOKANE — Workmen’s dwellings (£37,800), Rural District HaRPoLE Enlargement of All Saints’ Church, Ecclesiastical Com- 
Council. missioners. 


BovnNEMOUTH—Pavilion, winter pleasure grounds, Town Council. 
BRADRBOURNE—Restoration of parish church (£600), Churchwardens. 
BRADFORD —Alteration to shops in possession of City Corporation. 
BRisTOL—Alterations to Old Dutch House, New Streets Committee. 
BRovaunToN—Elementary school, Education Committes. 


Bupznook—Elementary school (£1,850), Warwickshire Education 
Committee. 


BvanRookE—Additions to Council school, Northampton County 
Council. 

BuxTton—Public mortuary (£200), Urban Disti iet Council. 

CAXMBERWELL, S.E.—Enlargement of Camden Church, Ecclesiastical 
Commissioners. 

OAMBRIDGE—Elenientary school, Education Committee; school for 
agriculture ( £20,000). 

OaRDIGAN—Woollen factory, Town Council. 

CuapsMoor—Higher-standard school to accommodate 400 scholars, 
Cannock Urban District Council. 

OHELMSFORD — Alterations to the Ohelmsford Star Oo operative 
Society Stores—Messrs, О. ani W. Н. Pertwell, architects; 
improvements to infirmary (£4,000). 

CHORLEY—Additions to municipal slaughter houses; new spinning 
mill at Ooppull. 

OLAREMORRIs — Workmen's dwellings (£14,615), Rural District 
Council. 

CLEATOR Moor—New club premises, St. Patrick's Club. Messrs. 
Pickering and Orompton, architects. 

OLoNEYGOWAN — Workmen's dwellings (£7,009), Rural District 
Council. 

OoxrpDELAY—Thirty-eight dwellings, Tyleha Fach Building Co. 


OoroN —School to accommodate 800 scholars, Nuneaton Education 
Committee, 


HaAnROGATE— Pavilion adjoining Royal Pumproom, Corporation. 

HASLINGDEN—Extensions to secondary school, Town Council. 

HasriwGs—Additions to house, Grosvenor-crescent, Messrs. Wallis 
and Harmer ; house, Canute-road, Mr J. Hunt, architect. 

HN DON —IIouses at Child's Hill, Urban District Council. 

HeEreForp—Oounty isolation hospital, County Council. 

Hern: Bay—Church at Beltinge, Ecclesiastical Commissioners. 

Heywoop—Paper mills, Yates, Duxbury and Sons; extensions, 
Heywood Spinning Co. 

HiLLsBoRovaH —Labourers' dwellings, Rural District Council. 

HorxrinTH—Additions to Wesleyan day school (£285). 

Hook—E!ementary school, Surrey County Council. 

HovNDGATE —Additions to town clerk's office, Darlington Cor, oration 

HvucKNALL—Five liouses, Ebor Meads, Mr. Wm. Henson. 

HUDDERSFIELD —Clubhouse, Coboroft-road. 

Hu. - Oar-shed, Cottingham-road, Town Council. 

HULux— Forty dwelling-houses, Manchester Corporation. 

Hurst—Primitive Methodist chapel, Trustees. 

ILrogn— Extensions to electricity works and additions to buildings 
Urban District Council. 


KEssINGLAND—Extension of St. Edmund Ohurch, Ecolesiastica 
Commissioners. 


Kew—Houses for gardeners, H.M. Office of Works. 
KILWINNING — Public offices at Byres-road (£1,000). 
KIRKHEATON—Elementary school, Education Committee. 


KNIGHTON — Alterations, etc., at Board-room and union offices 
Guardians. 


KNYPERSLEY—New school, Staffs Education Committee. 
LANCASTER—Additions to workhouse, Board of Guardians, 
Laros—Public slaughter-house, Town Council, 
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LzgicEsTER— Alterations and additions to library, Garendon-street, 
Municipal Libraries Committeo. 

LE1IGH—Mill for the Hall Lane Spinniug Co. 

LzwINGTON —Promises for Blaydon Co- operative Society. 

LEoxtINsTER— Secondary school, -Hereford County Council. 

LEYTON—Additions to isolation hospital, Urban District Council. 

LrrrLE Horton — Wesleyan Reform chapel, Messrs. Walker and 
Collinson. 

LLANDOVERY—Alterations of house, etc., at Dolgam, Llwyny Brain, 
Mr. H. Thomas. 

LLUANDRINDOD—Additions and extensions at the Rock House Hotel. 

LLANSAINTFFRAID-GLAN-CoNWay—Extension of St. Ffraid Church, 
Ecclesiastical Commissioners. 

ао store at the Brook Hospital, Metropolitan Asylums 


LoN DON. N.E. — Council schools, Haggerston, London County 
Council. 

Lonc Елтох - Eleatricity undertaking (£10 000). 

Lore woon— Dwelling-house, Longwood-road, Yorks. 
architect. 

Lowestorr—Secondary school, Corporation Education Committee. 

LupLow Restoration of parish church (£1,000). 

MALDON - Mineral water factory. Mr. P. M. Beaumont, architect. 

M ANCHESTER—Oil works, Messrs. Bentley and Co., Tratturd Park. 

MANCHESTER —Alterations and additions to Ducie-avenue school, Man- 
chester Education Committee. 

Maxkciu—County buildings, Isle of Ely County Council. 

MEkg&gTHYRn— Elementary school (£1,816), Merthyr Vale Education 
Committee. 

Mrrruyr Typrit—Additions to Treharris Council Schools, Education 
Committee. 

MippLEHAM—Restoration of Middleham Castle, Mr. J. Maughan. 

MitNrow—Butterworth Hall Mill; extensions to Coral Mill. 

MonaGHaN—Scheme for workmen's dwellings, Rural District Council. 

MonrETH —Secondary school, Higher Education Committee of the 
County Council. 

MOUNTAIN AsH—Elementary school (£380), District Council. 

NAAs—Workmen's dwellings, Rural District Council. 

New BnovonToN—Elementary school to accommodate 500 scholars. 

NzwBuRY—Rebuilding of St. Mary, Speenhamland, Ecclesiastical 


Mr. J. Ainley, 


Commussioners. 

N 5 scheme, Oross Hands, Chepstow road, Town 
Council. 

NEwtTowN—Alterations to Mechanics’ Arms, Warrington-road, Oldfiel 
Brewery Co. | 


NEWHAY—Stationmaster’s house, 

NokTH DaAnrEv—Elementary school to accommodate 250 scholars. 

Norwich—Electrie motor and apparatus. Mr. A. E. Collins, city 
engineer. 

NorwicH—Enlargement of St. Mary's Ohurch, Haddiscoe, Ecclesias- 
tical Commissioners, _ 

NOTTINGHAM—Albert Hall (£17,000), Mr. A. E. Lambert. 

NoTTINGHAM —Bleaching works and dressing rooms, Mr. F. Ball. 

NuNEATON—Public conveniences (£360). 

OrpitAM —BHlectricity undertaking (£1,500). 

Оһо TgATTORD— Church for the parish of St. John, Ecclesiastical 
Commissioners. 

OswALDTWISTLE—Additions to Roe Greave Commercial Mill Co. 

PADDINGTON, W. — Additional accommodation at the infirmary 
(£8,000), Guardians. 

PaRKSTONE—Four shops and residences, Bournemouth-road, Messrs. 
Smart and Wyeth. 


PEMBERTON — Thirteen houses, Billinge-road, Messrs. Clough and 
Gaskell. 

PrwBROKE—Additions to school, Pembrokeshire Education Com- 
mittee. 


ат ee Messrs. A. Reid; fish store, Messrs. Webster, 

ited. 

Piumpron—Rebuilding of St. John the Evangelist, Ecclesiastical 
Commissioners. 

PoxTYPRIDD—Twenty-two villas, Macintosh-road Building Club. 

PoNTYPRIDD—Administrative offices, Court House-street, Guardians. 

PRESTON —Thirteen houses, Mr. A. Bond. 

RaTHDRUM —Workmen's dwellings (£41,950), Rural District Council, 

RrEADING— Alterations and additions to school. Mr. W. R. Howell, 
architect8. 

REppiTCH— Extension of Redditch Technical School, Worcester 
County Council. 

RuvL—Assembly room on foreshore, Urban District Council. 

Віснмохр — Forty houses, North- road, Dancer-road, etc., Town 
Council. 

Віснмохр (SunREY)—Workmen's dwellings (£9,400), and secondary 
school (£7,000), Oorporation. 

Воснғовр —Additional accommodation at the infirmary (£10,000), 
Guardians. 

Ross—Elementary school, Hereford County Council. 

RorHEsAYy-—Enlargement of post office, Commissioners of H.M. 
Works. 

Rresy—Technical school, County Education Committeo, 


RuNwEuLL (EssEx)—Extension of St. Mary's Ohurch, Ecclesiastical 
Commissioners. 

RyuorrE—Seven houses, Front-street, Kyhope Collier. 

St. DodMAELS—Additions to Cambrian Mills, Mr. T. L. Williams. 

Sr. PinnocK—Alterations and additions to elementary school, Corn- 
wall Education Committee. 

SCARBOROUGH—Hippodrome (£8,000), Mr. W. Peacock, York. 

SEAHOUsEs—Primitive Methodist manse, Mr. G. Reavell. 

SkLLY Oxk—Council school, Raddle Barn-lane, Mr. J. P. Osborne. 

SuANKLIN —Kursaal, etc., north end of esplanade, Town Council. 

Slovan (Bucks)—Public lighting for one year, Urban District 
Council. 

SLovcu—Six houses, Wellesley-road, Messrs. Woodhead and Son; 
two houses. Queen's-road, Mr. J. Young; two houseg, Ragstone- 
road, Messrs. Dowsett and Son; three houses, King Edward. 
street, Mr. N. Grove; three houses and shops, High - street, Mr. 
Е. Cornish ; two houses, Arthur-road, Mr. R. Cozens. 

SoLIHULL—New isolation hospital, District Council. 


SovrünALL—Boiler-house, eto., Southall-Norwood Urban District 
Council. 

SovuTHAMPTON—Extensions to grammar school, Education Com- 
mittee. : 

Sourn El. xISAI.I. — Branch grocery stores, Pontefract Industrial 
Society. 


STALYBRIDGE—Public conveniences, Town Oouncil. 
SraRTFORTIL—Isolation hospital, Rural District Council. 
SrravaNe—Workmen’s dwellings (£97,486), Rural District Council, 
STRABANE Technical schools, Strabane Technical Committee. 
STRETFORD —Special subjects centre, Education Committee. 
SuNDERLAND—Additions to Little Sisters’ Home, Bishopwearmouth 
Without. 
SWADLINCOTE—Two shops, High street, Mr. J. H. Haywood; altera- 
tions to church, Hill.street, Baptist Trustees ; house, Wood-lane, 
M ewhall, Mr. J. Lane; two houses, North-street, Mr. J, К. 
inson. 


SwANJAGE— Extensions and alterations to bank premises, Lloyds, 


Limited; additions to Highelifl, Mr. J. Parsons; additions to 
house, Viotoria-avenue. 

SwansEA—Extension of High-street Station, Great Western Railway. 

TaANTonig— Workmen's club, Mr. T. E. Taylor, Lanchester, 
architect. 

Tayrort—Alterations, Nelson-stroet Hall, Town Council ; shop and 
store, Guardbridge Co-operative Society. 

ToDMORDEN—Theatre, Building Committeo. 

Torgvray—Pavilion, Town Oouncil. 

ULceny—Wesleyan chapel (£1,300). 

Urqrvuarkt—Additions and alterations at United Free Church. 
Mr. J. Wittet, architect. 

Usk — Elementary school, Monmouthshire Education Committee. 

Uxsrince—Additions to The Firs, Harefield, Mr. A. Н. Tarleton ; 
six houses, Cowley Beach, Mr. J. E. Blick. 

WADEBRIDGE—Alterations and additions to elementary school, Corn- 
wall Education Committee. 

WAKEFIELD —Additional rooms at County Hall, West Riding General 
Purposes Committee. 

WarsALL—Four houses, Birmingham-road, Mr. G. Haynes; altera- 
tions and additions to shop, Arcade, Sir E. T. Holden; two 
houses, Birmingham - road, Mr. 5. B. WII ; pavilion, 

а 


Bloxwich Hockey Club; workshop, ete., Walsall Co-operative 
Society. 

Wanwick— Higher-grade school, Warwickshire Education Oom- 
mittee, 

WatrorD—Reconstruction of the electricity works, Urban District 
Council. 


wee HAnTLErooL—Electrical sub-station, North-Eastern Railway 

о. . 

Wrstrort—Workmen’s dwellings (£17,831), Rural District Council. 

WHITLEY Bay—Goods station, North-Eastern Railway Co. 

WicAN—Six houses, Westminster-street, Mr. J. Atherton; rebuilding 
Colliers' Arms, Frog-lane, Albion Brewery Оо.; rebuilding King's 
Head, Markct-street, and Millstone Inn, Wigan-lane, Messrs. 
Magee, Marshall, and Co.; four houses, bakehouse, etc., Victoria- 
street, Mr. A. Rathbone; seven houses, Spring-street, Messrs. W. 
and J. Johnson ; four houses, Harper-street, Mr. Munroc. 

WILLINGTON—Alterations to Pagebank Council schools, County 
Education Committee; two shops, Mr. Olish; threo houses, 
Belle Vue, Mr. J. H. Armory. 

WIMBLEDON—Theatre and public hall, Mr. J. B. Mullholland. 

WoopLEy—Alterations and additions to Council school. Mr. J. W, 
Bain, Bredbury, architect. 

WoncESTER—Extension of St. Mary-at-Hill Church, Ecclesiastical 
Commissioners. 

WoRKINGTON—Alterations and additions to houses, Griffin- street, 
Corporation. 

WonsBRovucH—Elementary school at Worsbrough Dale, Education 
Committee. 

YELVERTOFT—Additions to Council school, Northampton County 
Council. 

YorK—Wesleyan chapel and classrooms, Clifton, Mr. E. Taylor. 

Yonk—Extensions to Post Office, Commissioners of Public Works, 
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COMPANIES" MEETINGS AND REPORTS. 


DIRECT UNITED STATES CABLE. 


The report of the Direct United States Cable Co. for the six months 
ended Dec. 31, 1907, to be presented at the meeting on the 28th inst., 
states that the half-year's revenue, after deducting out-payments, 
amounted to £58 268, as compared with £60.379 for the corresponding 
period of 1906, showing а difference of £2,111 against the half-year 
under review. The working and other expenses for the same period, 
including income tax, but exclusive of cost of cable maintenance, 
amounted to 525105, leaving a balance of £355,164 as the net profit, 
making with £2,615 brought forward from the previons half-year а 
total of £35.680. For the corresponding period of 1906 the working 
expenses and other payments amounted to £25,380. Interim dividends 
of 4s. per share for the quarter ended Sept. 30, 1907 (paid Oct. 26, 
1907). and of 4s. per share for the quarter ended Dec. 31, 1907, 

ther amounting to £24,284, have been declared, and after setting 
aside £5,000 to the reserve fund account, the balance of £6,395 on 
the revenue account has been carried forward. The reserve fund 
account has been debited with £5 097 for the cost of cable mainte- 
nance, and after being credited with interest on the investments, 
profit on sale of securities, and amount set aside from revenue, now 
amounts to £501,565. 


METROPOLITAN RAILWAY. 


The directors of the Metropolitan Railway Co. recommend а 

dividend upon the ordinary stock for the past Ralf. year at the rate of 

108. per cent. per annum, carrying forward about £5,500. The 

dividend on surplus lands stock will be at the rate of 21 per cent. per 

ы; carrying forward about £900. Similar dividends were declared 
year. 


NEW COMPANIES REGISTERED. 


Incandescent Supply Agency, Limited.—Registered Jan. 10 in 
Edinburgh. Oapital, £3,000 in £1 shares. Objects: to carry on in 
the United Kingdom or elsewhere the business of manufacturers of, 
agents for, and dealers in gas and electric light fittings or other 
accessories, novelties for illumination, etc. Registered office: 55, 
Mitchell-street, Glasgow. | 

Trough-Gully Copper Co., Limited —Registored Jan. 8 in 
Dublin. Capital, £17,000 in £1 shares. Objects: to acquire certain 
mines, mining rights, claims, lands, апа timber lands situate at 
Tamworth, New South Wales, known as the Trough-Gully Copper 
Mine, and the mining claims and lands adjoining same. Registered 
office: 47 and 49, Dame-street, Dublin. 

South Italy Copper Mines, Limited.—Registered Dec. 31 b 
Vallance and Co., 18, Bishopsgate-street Within, Е.О. Capital, 
£300,000 in £1 shares. Objects: to acquire copper mining property 
in Tusbany, province of Pisa, Italy, and to carry on the business of 
copper and general miners, smelters, calciners, and refiners of ores, 
metals, and mineral substances, etc. No initial public issue. 

M. and W. Motor Syndicate, Limited.—Registered Jan. 4. 
Capital, £4,000 in £1 shares. Objects: to adopt an ment with 
E. G. Williams and P. Mavrogordato, and to carry on the business of 
proprietors of motor and other cabs and public or private conveyances, 
whether worked by petrol, electricity, or other power, or by animal 
traction. No initial public issue. Registe office: 43, Great 


Windmill-street, W. 
Liens Registered. 


Mexican Rubber Co., Limited, London, E.C.—Lien Jan. 9, 
£1,000 6 per cent. debentures, part of £3,000. Amount previously 
issued, £1,750. No trustees. 

Bastian Meter Co., Limited, Kentish Town.— Issue on Dec 51 
of £1 000 6 per cent. debenture, part of series created Aug. 4, 1905, 
to secure £6,000.  Oharged on the company's undertaking and 
property, present and future, including uncalled capital. 

New Gutta Percha Co, Limited, London, E C.—Particulars 
required by Sub-Section 4, Section 14, of the Companies Act, 1900, 
Jan. 11, ting to a series of £15,500 first mortgage debentures. No 
trustees. Secured on the whole of the property and undertaking, 
present and future, including the uncalled portion of the nominal 
capital of £200,000. 

British Duplex Motor Engine Syndicate, Limited (London).— 
Issue on Jan. 6 of £100 5 per cent. debentures, part of series created 
Dec. 19, 1907, to secure £5,000. Charged on the company’s patents 
and other property, present and future, including uncalled capital. 
No trustees. Total amount previously issued of same series, £300. 


LEGAL INTELLIGENCE. 


CLAIM AGAINST AN ELECTRICAL COMPANY. 
Erratum. 


In the report of the case Sanderson v. Pearson, which appeared in 
our issue of Jast week, we regret that, owing to an error on the part 
of our reporter, we reported the judgment in favour of the wrong 
party. is case was tried in the City of London Court, and plaintiff, 
a member of the Stock Exchange, sued Mr. G. Pearson, of Poplar, an 
electrical engineer, for £20, money lent. Judge Rentoul gave judg- 
ment in favour of the defendant, but without costs. We sincerely 
regret this error, and apologise to the defendant for it, 


PROPOSED ELECTRIC LIGHTING SCHEME FOR ROME. 


Mr. Justice Grantham and a special jury, in the King’s Bench 
Division on Tuesday last, had before them the case of Signor Girolamo 
Taddei and Signor Paolo Bellani, who sought to recover damages from 
Sir John Denison Pender, Lord John Hay, and Mr. Richard Enfield, 
the executors of the late Sir John Pender, for alleged breach of a con- 
tract made in December, 1889. between the plaintiffs and the Hon. 
Pietro Delvecchio and the late Sir John Pender and Mr. Jabez Spencer 
Balfour, by which the defendants agreed to purchase the property 
known as the Villa d'Este and the water rights thereon. There was 
also a claim by the plaintiffs for work done and services rendered. 
Defendants denied that they were at fault, alleged that the plaintiffs 
did not carry out the agreement, and that they had not obtained the 
necessary concessions, and counterclaimed for £12,000, judgment 
obtained against the plaintiff, Signor Taddei. 

In opening the case for the plaintiffs, Mr. HoRRIDGE, K.O., said 
the action arose in connection with the property known as the Villa 
d'Este, a beautiful estate distant about 17 miles from the city of Rome. 
At the time negotiations were first entered into the villa was owned 
by the Cardinal Prince Hohenlohe. Не was the life tenant, and could 
sell it, provided the consent was obtained of the Royal House in 
Austria, who sanctioned the sale in respect of which that action 
arose. About that time the eyes of engineers in England were turned 
towards Italy as а country in which to exploit electrical energy. The 

laintiffs were two gentlemen of considerable position in the engineer- 
ing world in Italy, and in 1889 it occurred to them that а very fine 
scheme indeed could be inaugurated for using the water power which 
passed through the property surrounding the Villa d’Este for the 
urpose of supplying light and electric power to the city of Rome 
he river which ran by the estate was diverted into the grounds to 
form beautiful lakes and to feed playing fountains, and afterwards 
was led back to the river. The idea was to turn this water to motive 

wer, but Prince Hohenlohe would not sell the water rights separate 
rom the estate. The раша came to England and saw Sir Jobn 
Pender, who was а gentleman very prominent in the electrical world, 
in regard to the enterprise, and he was very impressed with it. They 
had arranged to give £24,000 for the water rights. For those rights 
they had paid a deposit of £2,000. There was a rival company 
in Rome, and the electrical rights the plaintiffs had obtained were 
subject to any rights of that company in the city. When the matter 
was brought before Sir John Pender he said he wished to have asso- 
ciated with him thelate Mr. Jabez Spencer Balfour, and was desirous 
of forming & company for the exploiting of electrical energy in 
Italy. The plaintiffs arranged for the sale of the Villa d'Este to tho 
National Education Convention at Tivoli for £18,000. The agree- 
ment between the plaintiffs and the defendants was entered into, 
under which the property was to be sold for £100,000, of which 
£50,000 was to be paid by March and the second £50,000 when the 
plaintiffs had obtained the necessary concessions from the Govern- 
ment, and a declaration of public utility, which carried with it com- 
pulsory pores to purchase land which might be required in the 
course of constructing the lines from the Villa d'Este to Rome. 
55 owing to the tightness of money in consequence of the 
Baring crash, and the difficulty of floating a compen Sir John 
Pender said he would have nothing to do with the scheme. The 
question was whether or not the defendants broke the contract in the 
sense that they never gave the plaintiffs an opportunity of ing 
out their part of it, and thus rendered all expenditure useless. 
Counsel argued that the plaintiffs had done everything they were 
bound to do, and that they were entitled to damages. 3 

The hearing was adjourned. 

i 


CONSULTANTS" FEES. ' 


In the City of London Court on Tuesday, before Judge Hentoul, 
K. O., the Commercial Electro Chemical Analysis Co., 15, Queen-street 
E.C., sued the X Electric Accumulator Co., 18, Leadenhall-street, 
E.O., to recover four guineas for making an analysis of oil of vitriol 
and fees for consultations iu connection therewith. Mr. A. M. 
Longhurst appeared for the plaintiffs and Mr. McOanna for the 
defendants 

Mr. E. B. VAUGHAN, secretary of the plaintiff company, said he was 
a Fellow of the Chemical Society, and he had other diplomas. The 
plaintiff company was claiming £1. 11s. 6d. for making a qualitative 
analysis of a sample of oil of vitriol for the defendants, who wanted 
to see what quantities of iron and ammonia were contained in it. 
They were also claiming 24 guineas for consultations. He did not 
make a quantitative analysis. 

Mr. McOanna said the defendants were engaged in some litigation 
in which they were suing & firm of Messrs, Burke. Defendants had 
supplied acids to Burkes, and the defendant company wanted two 
separate analyses made for the purpose of submitting to the Court. 
Mr. Matthew J. Cannon was instructed by the defendants to make 
one analysis and the present plaintiffs were selected as the other firm 
to make the analysis. It turned out that the plaintiffs had not a 
chemist on their premises at the time, and they sent the matter out, 
oddly enough, to Mr. Cannon, who made a second analysis. Of 
course, the defendants had paid Mr. Cannon for the analysis which he 
made for them, but the plaintiffs had destroyed the purpose with 
which a second opinion was sought for. The defendants could not be 
called upon to рау the plaintiffs under those circumstances. The 
plaintiffs gave the defendants the total residue, but that was not 
enough. Mr. Cannon made a proper analysis. What the defendants 
wanted was separate analyses. Mr. Cannon's analysis was both quan- 
titative and qualitative. Plaintiffs’ was only quantitative. 

Mr. LoNenvunsT said it was both. The plaintiff companys consulting 
analyst was Mr. Vickery, but he had been employed by Messrs. Burke 
in the litigation mentioned. The plaintiffs could not possibly know 
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that Mr. Cannon had been employed by the defendants. The plaintiffs 
were quite at liberty to employ whom they liked. 

Mr McOanna said the defendants relied on the plaintiff company's 
advertisement that they could make the analysis themselves, and they 
did not think they would put it out. Plaintiffs had advertised that 
they were specialists on the matter, and defendants thought plaintiffs 
would themselves make the analysis. 

Mr. LoNGHURsT said that was the first that they had heard of that. 

JuDGE RENTOUL said the difficulty for the plaintiffs to get over was 
that defendants wanted two opinions, and only had one. 

Mr. LoNcHuRsT: He did not tell us anything about that at the 
time. The plaintiff company could employ anyone they liked. 

JUDGE RENTOUL: The plaintiff company were expected to have a 
permanent chemist of their own. 

Mr. Loncuurst: They had, and that was Mr. Vickery, but we could 
not go to him. 

Mr. VAUGHAN added that the plaintiff company was formed to give 
consultations on electricity and to make analyses. One of the con- 
sultations with the defendants took half an hour. 

Mr. McCanna said he pois ia he was going to get an analysis 
made by one of plaintiffs' staff. Mr. Vaughan was no use to them 
when they got before the jud He offered his help and all that sort 
of thing. itness consulted all sorts of very big people in the pro- 
fession, and Mr. Vaughan knew practically nothing about the matter. 
He never had any consultations with him. 

Mr. ALBERT TANNER, one of the plaintiffs’ directors, was called in 
support of their case. Mr. Vaughan he considered had rendered the 
defendants much material help on the technical part of the dispute. 

Mr. McOanna said what was wanted to find out was whether iron 
was injurious to electric batteries. The whole subject touched the 
bedrock of the electric accumulator building business. No doubt 
Mr. Vaughan was very interested in the subject. 

Juose RENTOUL said defendants would never have sent to the 
р if they thought they were going to get Mr. Cannon's opinion. 

endants had not get any value from the analyses sued for. 
Plaintiffs were unfortunate, but he must find for the defendant 
company with costs. 


PROVISIONAL PATENTS, 1908. 


JAN. 10. 

577. Improvements in electric-driven vebioles. Peter Kopp, 
20, Prince's-square, Bayswater, London. 

518. Improved electrical alarm for safes and strong-rooms. 
Thomas Albert Sprake Munford, 6, Cardiff-road, Merthyr 
Vale, Glam. 

606. Improvements in electric motors and generators. Jules 
Lecoche, 28, Mexfield-road, Putney, London. 

608. Improvements in electric switoh and fuse boxes or 
cases. William Edward Garforth and George William 
Bousfield, 33, Chancery-lane, London. (Complete specifica- 
tion.) 

613. Improvements in fluid contacts for electrical purposes. 

John Owen Girdlestone and John William Jones, 37, 

Warwick-road, Ealing, London. 
ents in lamp olusters. Wallace Fairweather, 

65, Chancery-lane, London. (Benjamin Electric Manu- 

facturing Company, United States.) (Complete specification.) 

€58. Improvements in or relating to pictorial telegraphy. 
The Amalgamated Radio-Telegraph Company, Limited, and 
Nevil Maskelyne, 7, Southampton-buildings, London. 
660. Improvements in multiple -rate electricity meters. 
eine Elektricitáts-Ges., 83, Cannon-street, London. 
(Date applied for under Section 91 of the Act, Jan. 11, 
1907, being date of application in Germany.) (Complete 
specification. ) 

661. Improvements in and relating to dynamo - electric 
machine. Ernst Fredrik Werner Alexanderson, 85, Cannon- 
street, London. (Date applied for under Section 91 of the 
Act, Jan. 12, 1907, beiug date of application in United 
States.) (Complete specification.) 

JAN. 11. 

665. New material for the purpose of separating or enclos- 
ing plates of secondary batteries. Arthur Percy Stroh- 
menger, Bridge-bank,  Bessborough-road, Harrow-on-the- 
Hill, Middlesex. .(Complete specification.) 

700. Improvements in or relating to electric type-printing 
apparatus. Gustaf Axel Mauritz Agrell, 111, Hatton- 
garden, London. (Date applied for under Section 91 of 
the Act, Jan. 12, 1907, being date of application in Sweden.) 
(Complete specification.) 

799. Improvements in and relating to incandescent electric 
lampe. The British Thomson-Houston Company, Limited, 
and Harry Hampton Needham, 85, Cannon-street, London. 

JAN. 18. 

974194, 7. Improvements in electric aro lamps. Henry Bevis 
and Arthur Earnest Angold, Peel Works, Adelphi, Salford. 
(Date applied for under Rule 13, Dec. 12, 1907.) 

741. Improvements in the treatment of resins, wax, gums, 
fats, oils, or similar substanoes with chlorine. The 
Electrolytic Alkali Company, Limited, Charles Cunningham 
Connor, and John William Stubbs, 4, Clayton-square, 
Liverpool. 

184. Improvements in trolley-pole oontaota. Edwin Sheldon, 
188, School-road, Crookes, Sheffield, 
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796. Improvements in eleotrically-controlled apparatus for 
ignitiog and extinguishing lampe. Albert Maurice 
Aubert and Jean Marcel Aubert, Birkbeck Bank-chambers, 
Southampton-buildings, London. (Complete specification.) 

811. Improvements in insulating electric wires, cables, and 
the like. John Edward Glenister and George William 
Glenister, 4, South-street, Finsbury, London. 

JAN. 14. 


852. Improvcments relating to locking joints of drain and 
electrical machines and the like. Richard Goodhind, 
Francis Ernest Owen, and Ernest Blackmore, trading as 
Francis E. Owen and Oo., 61, Warwick-road, Stratford, 
London. | 

865. Improvements in electrolytic meters. Wilfred Bertram 
Thorpe, 185, Fleet-street, London. 

871. Improvement relating to electric bellis, induction coils, 
or other eleotrically-operated vibrating appliances, 
Basil Alexander Pilkington, 12, Atholl-place, Edinburgh. 

873. Improved method of controlling electric motors. Henry 
Charles Edward Jacoby, 21, Finsbury-pavement, London. 

877. Improvements in automatic stopping devices for electric 
hoists. Siemens Bros. Dynamo Works, Limited, and 
Arthur Stebbings Clift, Queen Anne’s-chambcrs, Broadway, 
Westmiuster. (Complete specification ) 

878. Arrangement on electricity meters for determining the 
maximum consumption. Siemens Bros. Dynamo Works, 
Limited, Queen Anne's.chambers, Broadway, Westminster. 
(Elektrizitats - Akt. - Ges. vormals Schuckert und Co., 
Germany.) (Complete specification. ) 

880. Improvements in or relating to electric lamp sockets 
or holding devices. Alfred Julius Boult, 111, Hatton- 
garden, London. (Benjamin Electric Manufacturing Com- 
pany, United States.) (Complete specification.) 

889. Improvements in and relating to radio - telophony. 
Georg Seibt and the Amalgamated Radio-Telegraph Com. 
pany, Limited, 7, Southampton-buildings, London. (Date 
applied for under Section 91 of the Act, Jan. 14, 1907, being 
date of application in Germany.) (Complete specification.) 

892. Improvements in and relating to alternating-current 
motors of the induction type. Crompton and Co, 
Limited, James Colquhoun Macfarlane, and Harry Burge, 
the Are Works, Chelmsford. 

893. Improvements in or relating to alternate - current 
motors. Valere Alfred Fynn, 70, Chancery-lane, London. 

897. Testing installation for electromagnetically operated 
sparking plugs. Robert Bosch, trading as the firm of 
Robert Bosch, Birkbeck Bank-chambers, Southampton-build- 
ings, London. (Date applied for under Section 91 of the 
Act, March 22, 1907, being date of application in Germ ny.) 
(Complete specification.) 

898. Improvements in bearings for electromagnetic sparking 
machines, Robert Bosch, trading as the firm of Robert Bos h, 
Birkbeck Bank-chambers, Southampton- buildings, London. 
(Date applied for under Section 91 of the Act, Sept. 25, 1907, 
being date of application in Germany.) (Complete specifi- 
cation.) 

899. Improvements in electric cable boxes or troughs. 
Siemens - Schuckertwerke G. m. b. H., Birkbeck Bank- 
chambers, Southam ton-buildings, London. (Date applied 
for under Section 91 of the Act, Sept. 16, 1907, being 
date of application in Germany.) (Complete specification. ) 

Jan. 16. 

5506/07. Connection system for dynamo-electric machines. 
Benjamin Garver Lamme, Westinghouse Building, Norfolk- 
street, Strand, London. (Date applied for under Scction 91 
of the Act, March 15, 1906, being date of application in 
United States. An invention comprised in application 
No. 5506, dated March 7, 1907.) (Complete e 

936. Preserving and fixing of telegraph, telephone, or other 
electric wires to insulators, John Munro, Achnarigh, 
Darnaway-road, Inverness, N. В. 

949. Improvements in electric batteries. Frank Richmond, 
54, Colne-road, Burnley. (Application for patent of 
addition to No. 3962/07.) 

951. Electrical connector for electric lamps and other 
apparatus. Albert Cecil Greene, 23, Ellingham- road, 
Shepherd's Bush, London. 

956. Improvements in electrical controlling mechanism, 
ohiefly applicable for use with ships’ steering gear. 
John Faulkner Stott, 55, Market-street, Manchester. 

977. Improved gas governor (electrically fitted). John 
Dobson Allatt, 49, Crewdson-road, Clapham-road, London. 

980. Improvements in apparatus for straining telegraph, 
telephone, and like wires. Robert Bolton Ransford, 
24, Southampton-buildings, London. (W. A. Manson, 
Natal.) 

996. Improvements in o-electrio machinery. Frank 
Michael Lewis, Norfolk House, Norfolk-street, London. 

997. Improvements in apparatus for the electrodeposition 
of metals. Sherard Osborn Cowper-Coles, d, South-street, 
Finsbury, London. 

1005. Improvements in secondary or storage batteries. 
Harold Williamson Lake, 7, Southampton-buildings, London, 
(Charles Henry Clare, United States.) (Complete specifica. 
tion.) 
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1003. Improvements in electrical release devices for the 
eontrol of electrical energy. Harold Sheen Martin, 
6, Lord-street, Liverpool. 

JAN. 16. 

1019. Improvement in electric oyole lampe. Meyer Н. Gold- 
stone, James Н. Ward, and Albert Goldstone, Sampeon 
Works, Salford, Manchester, 

1084. Improvements in electrically - controlled locks and 
latches. Thomas Oldbury Summers, Oliver John Wootton, 
Thomas Hill, and. William Henry Green, trading as the 
Reliable Lock and Brassfoundry Compass. Royal London- 
buildings, Wolverhampton. 

1100. Improvements in or relating to electrical ignition for 
explosion engines. Frederick William  Vallatt, 111, 
Hatton-garden, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
( T'o bc published on Jan. 30.) 

1906. 
24582. Phase transformers specially applicable for transform- 
ing single-phase electric currents to polyphase electric 
Ы currents or vice versa. Bruce Poebles and Co. and 

La Cour. 

27445. Electrical oontact making and breaking dovices. 

Parsons and Ball. 1007 


298. Magnetic clutches and brakes. Ravenshaw, Middleton, 
and Townsend. 

523. Electro-capillary apparatus. Goddin. 

2595. Dynamoe-slectric machines. Ateliers Thomson-Houston 
(Aneiens Establissements Postel.Vinay). (Date applied for 

under International Convention, Feb. 2, 1906.) 

Electric servo-moters. Oouade. (Date applied for under 

International Convention, Aug. 13, 1906.) 

8996. Magneto-eleotric ignition apparatus for internal-com- 
bustion engines. Electric Ignition Company and Hall. 

4429. Synchronous operation of phonographs and kinemato- 
graphs by electric servo - motors. Couade. (Date 
1550.) for under International Convention, Sept. 19, 
1 

5751. Electric melting furnace. Mackenzie. 
and Co.) 

6133. Signalling systems for railways and the like. British 
Thomson-Houston Company. (General Electric Company.) 

7141. Dynamo eleotrie differential driving gear more 

intended for motor road vehicles. Albrecht. 

( Tex applied for under International Convention, May 12, 


8927. 


(Ludwig Bolle 


7408. Electric locomotives. British Thomson-Houston Company. 
(General Electric Company.) 

8287. Lightning arresters. British Thomson-Houston Сот pany. 
(General Electric Company.) 

9515. Insulators for telegraph poles and the like. Bullers, 
Limited, and Ohambers. 

9516. Combined door latch and electrical alarm. Thomas. 

10597. Apparatus for automatically operating electric switohes 
TE CAE and stopping eleotrically-driven pumps. 

aylor. 

11681. Means for operating alternating-ourrent machines in 
parallel. Brooks and Akers. (Date applied for under 
International Convention, Jan. 18, 1907.) 

11888. Transformers for use in making eleotrical measure- 
ments. Siemens Bros. and Co. (Siemens und Halske 
Akt.-Ges.) 

129329. Means for preventing inductive disturbances in tele- 
phone and other electrical transmission circuits. 
British Westinghouse Electric and Manufacturing Company. 
(Westinghouse Electris and Manufacturing Company.) 

13940. Trolley-pole holders for electric railways. Forster. 

14938. Compounding of alternate-current dynamo-electric 
machines. Siemens Bros. Dynamo Works, Limited. 
Sicmens-Schuckertwerke Ges.) 

15453. Single-phase electric motors. Latour. (Date applied for 
under laternational Convention, July 5, 1906.) 

10618. Transformers and controlling apparatus thorcfor. 
Allgemeine Elcktricitats Ges. (Date applied for under 
International Convention, July 19, 1906.) 

18319. Apparatus for automatically limiting an oclectric 
сапан; to a predetermined value. Ciirdletone and 

oncs. 

18956. Transmitters for electromagnotio waves. Artom. (Date 
applied for under International Convention, Feb. 2, 1907.) 

20651. Carbon-holders for electric furnaces. Hartenstein. 

21030. Magnets for lifting. Markische Maschinenbauanstalt- 
Ludwig Stuckenholz Akt.-Ges. (Date applied for under 
Iuternational Convention, March 21, 1907.) 

29301. Current - collecting devices for dynamo electric 
machines.  Noeggerath. (Date applied for under Inter- 
national Convention, Oct. 10, 1906.) 

23497. Spring snpport for an olectric motor arranged on the 
ale of a vehicle. Siemens-Schuckertwerke Ges. (Date 
applied for under laternational Convention, Oct. 25, 1906.) 


COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Name. 


| Рр. 
Ananos осина 00 5 per cent. Cum. Pref., Nos. 1-700000. 1 


E us Last peice. 


Ordinary, Nos. 1 125,000 .......................... .. 5/38 9; 
British Aluminium Со, Ойга, 200140 000 .............. 5 .. 324 
—— per cent. Oum. Pref., 1-40000.................... 5 . 445 
— —— “A” ver cent, Cum. Prot., 1-20 000 .............. 5 .. 41-96 
—— — 4 per cent. Funding Uertificates, 1-20 000 .......... 5 2 
5 per cent. lst Murt. Deb, stock, Rede.. 100 .. 100105 
5 dent Loch Leven Deh, (Reg) Red., 1-5000 100 .. 97-100 
British lvsulated and Helsby Cahlea Ord., 1-100 000........ 5 65-7 
per cent. Cum. Pref., 1-100000 .................. 5 6510 
44 per cent. Mortgage de euturesss 00 1023-1035 
British 5 Houston Co., 45 per cent. 1st Mort. Deb. 
% m ↄ] ; n M 100 85 89 
British Westin S op owe Elec. aod Manuf. 6 per cent Pref., 
275 001-375 000 .......................................... ð. 5-1 
Brush a À por at derived ‘Ordinary. Now 106 731 102 H (95 
са ary, 08. ооо ee 
— — Non. Cum ‚б рег oent., Pref. ...................... 2 4-4 
— : per cent. let Debentare Stoc... 100 83-86 
ie ж. and Debenture Btock.................. 100 635-66 xd 
— „ cas i tie eb ig cee 20 To ior 
rer — — — — PONI T 
5 per cent, Рге!................................... 5 .. A 51 
Consolidated Blectrical Oo., Ordinary, 1-110,000 ............ 1 . 7/16-9/16 
Crompton and Со. ........................................ 5 ..19/16-1 13/16 
6 рег cent Debentures ............................ 100 .. 9 
Dick, Kerr and Oo., Ordinary, | 1 120 000 зз ² ( oe ba d nes 1 үн 
A per cent. ‘Cum. Pref. Pref., ео VG Ida Кал RONDE a 1 Bl 
per o Debenture 8tock, Red. ................ 100. 99-10@ 
Edison m an United, “А” Shares, 1. l 8 . -li 
“ A” Bhares, 01-01 180 —— 5 ua 
9 per cent. Debentures ............................ 100 - 
4 per cent. Deb. Stock, Reet. . 100 .. 78-81 
Blectric 5 Non. 1 to 112 1ooouu : 2 44 
7 per cent. Cumulative Prei... 2. 14-15 
4 per cent. lst Mort. Deb .................. 100 -66 xd 
Electrolytic Alkali Oo., „1.202, 188 1 . 3/16-5/16 
Ferran Limited 5 per cent. 1st Mort. Deb. Stock. Red .. 100 .. — 
General Electric Company (1900) 5 per cent. Cum. Pref. .... 10 .. 148) 
SOT 765 er jouet 11 M Mort ез; ж F 0 : 10-114 
„Т. ey’s Telegraph Wor My o онаа А 
4) per cent. Preference ............................ 5. ob i 
44 per cent. Debentures .......................... 100 1044-1064 
India Rubber, Gutta Percha, апа Telegraph Works ........ 10 .. 143-158 
4 per cent, Debe! bine . 0 N 100 67.99 
National K 8 Construction Co., 1-170, 0 0 è .enr n 1 21 
Parker, Thos., Limited, Ordinary ...................... 10 .. 10-104 
Peebles (Bruce) end C«, 6 per cent. Cum. Pref, e 5 se — 
Telegrapo Conitruction and Maintensnoe ................. 12 224-304 
ора oon t Bonds ..............................., . 100 99-102 
White, J. Saad Ox 6 pec bent Osa. Pref., 1-15,000 ...... 10 . 8-9 
Eleetrie Lighting and Supply.— 
Name. ped. $ 
Adelaide Electric Supply Co., 6 p c. Cum. Pref., 1-10,000.... 5 .. 43-5, 
Bournemouth and Poole, Ordinary ........................ 10 .. 1-1 
44 per cent. Cum Pref., 7 501-15 000................ 10 .. 10-11 
6 per cont Cum Second Pref., 15 001-22,500........ 10 . 10 104 
di per t. Debenture Stock, Red. ................ 100 . 59-102 
Bromley ent) | Kleotric ht and Power Co .............. 5 Rs 
4 per cant. lst De 5 Stock, Red. ............ 100 . 
Brompton and Kensington, Ordinary ...................... 5 . 7-8 
"n deuta egg Supply Corp. Uedinary, Noe. 140,000 n S T ыта 
cutta u y 0 пагу, o8 oo 7 
с dr ids Rie El К 895500 6o III Vio Ord; er ae oe 6 r uM 
am^ridge Electric Sup mpany. £10 Ога, ............ 2 
Canadian General Blectric Co, Commou Shares $100 . 104 
Central Electric с Supply, 4 per ‘cent. Guar. Deb. Stock ...... 100 . 97-10) 
Coaring ave Weat End, and City Electric Supply, Ord., 
,, . ah Ga на ркы жЕ ce ed 5 . 435 
— 95 per cent, Cum Pref , 1-80.000 ͤi .. 44-5 
r cent. Debenture Stock, Red. ................ 2 10 
one " р 40,00 Cum. Pref , 1-40,000 . 5 .. 44-42 
) 40,001-80 000 ............ 51-41 
Chelsea. Electricity Supply ................................ 54-4, 
б 4 сеп Deben Muros 3 du ui ud 100 109-103 
icago Ed O., 18 t. 5 p.c. J Tyr. 48. 
ТА Оон k yk my vies QA Bae $1000 ў — 
City ot London, Urdipary .................................. 10 10.11 
———— per cent. Cumulative Pref. ...................... 10 .. 114-194 
5 per cent, Debenture Stock en 00 .. 125 
4j per cent. 2nd Deb. Stk. Prov. Certs. (all ра): 100 .. 97-100 
City of Wellington Blectric Light aed Power Co, per 
cent, Re. late red 1st Debe , Bed., 1-1 650................ £0 50-53 
CorJob« Liabt and Power Co, ‘Ist Mt. Stl. 5 per cent. Bds., 100 Bom 
County of " Durham Klectrical Power ristribution Oo., 
Ordinary, 10,001-50,000 ................................ 34-4) 
5 per cont Preference, 1-50,000.................... 5 44-0; 
County of Lot. don Elec. Supply, Ordinary .. РОР 3 .. 527. 
6 per cent. Cum Pre. 104-114 
45 per cent. Debentures Prov. Certe, All pd., Kd. 100 103-106 
4; 2 per cent. end Debentures Prov Certa .......... .. 8898 
Edmundson's Rlectricity corporation, Ordinary, 1-50,000.. d. èi 
6 per cent, Cum Ргеї.............................. 5 1- 
4; per cent. First Mort. DOO isis EE CA 100 7J-80 xd 
Electrical velupment Co. of Ontario 5 per cent 1% 
Mort. 20-year void Bonds, 10 751-15 750 .,.............. .. 76-77 pe 
Electric Lt & Traction Co. of Aust, . Pl., 1-30, 000 5 PA 8480 
5 per cent Debenture st xk, Bd ЗИКР СЕРИК 100 84 
Electric Supyly Co. of Victoria, 5 per cont. lst Mt. De» 
Stock, OO oo sisi asain hie ОИРУ РЕЧИ RT 100 91-93 
Folkestone Klectr.c Suppli; Ord., Nos 1-10 000.. 5 41-5 
5 per cent. Cum. Pret., Now. 1-10 00) .............. 5. 5-54 
44 per cent. First Deb Stack. Red.. 100 94-97 
Hove Electric Light! g, Ord , 1-13 000 ...................... 5 69-63 
Indian Eleciaic supp 7 ара Traction Co, 6 per cent. Con · 
struction Deb. ОЧИРТ ĩùK vier eek 100 92.101 xd 
Isle of Wigut Blec. Lt and P~r. 44 p.c. Db. k., Rd.. 100 . 92-5 
Kalgoo Е 00 trio Power and Laghtivg, 6 per ‘cent. Cum. M 
tref., 10 0% %/eii:eeev а 
E entlugton 0 К, Koightebridge Elec. Lt , (nd, 1-21,000...... 5 8-9 
Ken ington and igo Sakray and Nottiug “Mill, 4 per 
cent. Debenture Stock, Red....... .................... 99-103 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-10) 
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Name. аш Lsst price. 
£ £ 
Electric, Ordinary ооозсе ес оа сво „„ аа ов аео ов осоо еа ое 5 эе 14-1 
Lec: cect Tar à ИТЕР 0 dc 995 
st Mortgage nture 
Biectric y Corporation 5 per cent. Oonstruo- 
D stock, с спета), all paid .......... 100 92-95 
M politan Ordinary 1 , варе е 5 4-68 
Be per cent. First More Debenture Stock...... 100 шо 
оо оосаоса оа ооооотоеоооеооооео = е EA 
— —— i4 per cent. Mortgage Debenture, Red ............ 100 t5-90 
Motu c 0 AD 
ә = ( — «.. . с. 
Мех 3 aud Power Co , Capi capt e m 50-52" 
э рае cent lst Mort, ia Bonds: beri uA is 
- ($500). ,001-14 000 ($1,000) .. — 87-89 
Midiand E Biectrfc Power Dis, 41 рс “let Mort. Deb. -- 95-98 
Merete abo Tyne Ri- cic bupply, Ordinary, 1-57, 009 .. 5 61-3 
do., 57.010-75000.................................. 61-63 
do., 75,001-87 500 (1sene1 at £2 prem , 16s. paid . 5 64-63 
5 per ount., Pref., 157,009 ........................ 9-54 
dn., 75,001-87,500 (issued at 10s. prem., бв paid)... 5 5-54 
Notti g Hill Bleotric Liguting ОРОТО Deal Qui edo Us 10 111-121 
cent. First Mort, Debs. Nos. 1 500 (K«g.) .... 100 96-97 
Oxford 5 Ordinary, 1-96 and 40 14,5100. 5 546 
r oent. Debenture Stock 95-95 xd 
River Pi Plate | Electricity Co , Ord., 1- 119 687 & `120,501- 120507 1 21/32-25 32 
— — 6 per cent. Non-Cum. Pref , 1-100,000 .............. 1 abi 
—— 5 per cent. Debenture Stock, Ket o M $7 
R wari. Electric Оо 6 per cent rum Pref 1-20 000.. 5 44 54 
6 p-r cent. Onm 2nd Pref., 1 -15000................ 44-58 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares M Denhenturesss q . 96 98 
Shawinigan Water and Power Co, 5 p.c, Cons lst Mt. B Bar — 93-11 p c. 
Smithtield Markets Electric Supply. Ord., 1-12,000... 9 fis 
4 per cent. Debenture Stuck PEDI OLET ROOM 7100 71-7 
South London Ordinary........ :.......................... 24-5 
Зза Metropolitan Kechi Ligdt and Power, Ord. . 1 ri 
per cent Oum Pref, ............................ 1 14.13 
44 per cent let, Mort. De eure (- c—rt 100 101 104 
8t. . and Pall Mall, Ordinary, 20120080: ees 90. 74-84 
7 per cent. Pref. . ‚· q ꝗ . 685 . 64-75 
54 per cent. Deb... 2... nn nnn 100 8. 
Urban €l-ctric Supply Oo., Ordinary, 8-30,007 5 .. 14-2) 
—— per cent. Camulative Preference, 50 001 80, 000. 5 .. 2-24 
Westminster, o bd xcii redis quce é 5 .. 891 
— 44 per ce m. Pref., 110,101-158,251 ............ 5 54 
Electric 555 "m 
oun 
Name. pali, i. Last "ia 
ANO Argentine, 6 per cent. Cum Pref., 1-260.007 ........ 5 5 
рег oent, Non-Cum 2ad Pret, 2 0 008.780,007 .. 5 71-81 
Permanent 6 per cent Debenture t took, 1888 ...... ‚ 100 125-128 xd 
Aucklend Klec Trams, 5 p.c. 15 Mor. Deb. Stk , Red. 100 102-105 
Barcel ma Tramwaye, Ord , 1-20 000 ........................ 10 — 
4 per cent. Cum. Pret Theres, 110000 ............ 10 — 
—— 5 per cent Deb., Red., 1-600 ...................... 100 .. -- 
Dee per cent, Bed, Deb Stock poen CCC 100 .. 
Bath Elec mways, Ld., Pref. Ord. Shares, 75,001-1:0,0606 1 .. 11/16 1 13/16 
— — 5 per oent. um Pref. Shares, 1-75 000 ............ І .. 18/16-15/16 
Birmingham in end Midland Trams., 43 p. c lst Db. Stk , Red. 100 .. 
Bieckpool and Fleetwood Тташгоай....................... 10 р là Š 
Bombay Elec. Supply a» and Trams Co, 6 percent. Cum. Pref. 10 94- 
44 per cent. Deb. Stock, C 10 .. 92 
Brisbane Cramway Invest., Ord., 1.756.000 .................. 5 осоо 
— — 5 per cent. Cum. Pref., Nos. 1-75,000 .............. 5 . 43 43 
—— 4 per cent Deb. Stk, Red., Prov. — all pd. .. 100 $7-101 
British Colambla Miectric Rai way Co., O:d Def. .......... . 10 .. 125-158 
— — Ord. RE o 100 .. 105-108 
— — $ per cent. Oum. Perpetual Pre ref. Stock ............ 100 . 9710 xd 
— — 4; per cent. 1.6 Mt. Deba., Nos. 1 6,250, of £40 each 40 103 
— — 41 per cent. Vancouver P wer Deb... 0 99-102 xd 
British Slectric Traction, Ord. 1-300 000 & 60 001-90 000 . 10 18-14 
* per cent. Cm Pt., 52.0001-60 000.................. 10 .. 435 83 
— — per cent. Perpetual elo kta Stock ............ 100 92-95 
рее cert 2nd Deb. 8tock........................ 100 69-74 
Baeno А Ayres and Belgrano Tramm 5 4 17/32-4 21/32 
— — A“ 6 per cent. Cm. Pf., 144000 V 5 .. 48-5 
— — 8 - 6 per cont Cm. Pf., 1-27 500.................. 5 1: 
— — per cent. Deb. Stock, JJV 100 .. 10-115 
— — Prov. Cort.. all pald ............................ 100 . — 
Buenos Ayres Electric Trams, 5 p.c Deb. 8tk., Re. 100 . 89-91 
Buenos Gd Ка“. Trame. Co., 5} per cent. Pref. Deb | 
Bonds. Red. 1-1,500 .................................. 100 .. 98-103 
" —— 6 per cent. оз сасе Боа. Poss кре ы 100 99-105 
aonne ёе X rams. r cent. Ist 
Don. раа се 100 89.91 
Calcutta 8 Ord., Nos 1-157.610 00 5 65 
—— — 5 per cent. Cum. Peef., Nos. 1 20 000 .............. 5. 4% 
44 ceut. 1st Deb. Stock. Red. .................. 100 . 99-1 
Cape Electric Tram ways, Nos. 1-480,000 VF lus. ki 
City of Birmingham Tramways, 5 per cent. Cum. Pret: RUM 6 .. 4 
— — per cent lst Mortgage m 1 5.000 (1917) . . 100 .. 96-89 
City of Raenos Ayres Trams. Co. (105), 1-248000 .......... 5. -58 
— — 4 per cent. Deb. Stock, Red. 1985.................. 100 .. 99-105 
Colombo Blectric Tramways and Lighting, 5 per cent. let 
М wtgage Debenture Stock, Вей. ...................... 100 93-97 
Cork Ble tric Tra nway and Lighting Co., Ordinary ........ 10 13-14 
6 per cent. Cam. Pref.............................. 10 124251 
4 per cent. Debentnres ............................ 100 -95 
Dublia United Tramways (1896), Ога, Nos 1-60,000 . . 10 15-14 
6 рее cent. Ргеї., Nos. witbin 1-60,000.............. 10 p 
34 per cent. Mort. Debs., 1-3,000 Red . 100 95 
Hastings aod Dist. Bloc. Tram. Co. d po De RE. Red.. 100 97-100 
Havana Electric Rallway Consolidated Mort. 5 per cent. 
50-year Coupon Bonds of 1952, 1-6957 ................ $1,000 80 85 xd 
Imperial Tramways. Огашагу.............................. all 18-19 
— — ver cent. Cum. Pref. ............................ all 14-14 
—— 4; per cent. Deb. Se emer eter eee 100 108-11 
Isle of Thanet Electric Tramwave and ‘Lighting, 5 per cent. 
саш, Pref , Чез. 30 001-60.000 .......................... 5 -ld 
—— 4 per cent. 1st. Mt. Db stack, Red................. 100 
Kalgoorlie Electric Tram ways, 1-250,000.................... 1 3/16- 
—— 5 per cent. ** А” Deb. Stock. .. 100 87. 
— u 6 per cent ee B " Deb. At. eK . 100 71-75 
inter and District Lighting and Traction, Pret.. 5 10-`04 
Lancashire United Tramways, Limited, 5 per cent Prior 
Lien Deb. Stock, Rede.. 1 92.96 
— 2296 500 даа Mort. Deb. I 9＋6ꝗĩC „„ ==, 
— — £85,'30 Deferred Deb. Stock (all fully pafd)........ — 
ut. Gum. Pref. N 1.425 553 ' 1 
o. саар Саш. Nod 1-420. 5 
De M OD 1-5, o Med. . 11 
London ü Red 2 Trys. ; т сеп m. Pref.......... 
— 4 рег cent. 1b. Nb. D Stock, Rode. 100 


= 1871 f: 10 
. 2790.95 


dii 


Name. paid. Last LS 
Madras Elec Trams. (1904) 5 per cent. Deb. Stk, Red.. 100 96-98 
Manila Elco. R. k. and Lightg. ‚бро. lst Lien and t oll 
Tr. Siokg. Fund G. Id Bonds o 1 „Red., 1-4 000 .. 88-92 
Manx Rico, Railway Co., 54 p.c. Cum. Prel, 201-21 635 ard 
hh, Tr etio ks ess жж ; 44-5 
4) per cent lst Mort. Deb *tock, Red. КУ ie 9t -98 
Metropolitan Elec Trams., Defd.. 1 000 001-1 314 016.. 1 1/16 3/16 
5 per cent. Cum Fref. 500,001 1 1000000............ 1 13/16- 5/16 
44 per cent. Deb. Stoch. Re...... 100 91- 
Mexico trams. Co, Gen. Cons lsu Mort 50-) ваг 5 1er cent. 
Gold Bunds e9s9900900e(96080820(c€290029099€090e9905»9009«290099599299 тт . 84-86 рс. 
Milwaukee Electsic Rail and Light, 5 ver cent. 20-yr. Сор. 
Mort Bonds, 1926 1-5,500 and 7,001-8,000 1 103-105 
Montreal Street Rail, 44 per cent. Berl g Deb. €01-2 С 
Door ‚ 100 101-105 
New 155% Traction, 6 per cnt. Cum Pref., 1-10 000 ard js 
Oldbam, asncen, and Hyde tramway, Ordinary ............ 10 2 
5 рег cont. Cum. Pref. ............................ 83-9 
Perth klec. Tramwsys (W A.) 5 per cent. 1 и Debs ВБ. 100 98 1 
Potteries Electric Traction Ordivary 1-245.000 . 5/1¢-9/16 
5 per cent Cum Pref., 300 001-545 20 . 1 206 
44 ver cent Debepture Миң k.. e 100 95- 
Provincial Tramways Co., (ndinary ' 24 913. [—U— 10 45-5 
6 per cent, Cum. Pref., 1-10.000.................... 10 94-104 
000 ec. Tramway and f uppiy Co., 6 po: Cı m Heus is 5 
44 pe т cent lst Mort. l'eb, Stock, Hood. YO .. 95.90 
Sao Paulo Ганау, Ligbt, ард Puwer SS о . 117-121 
5 per cent. lat ort Deb , Red. 1929, 1-11, oo 92-94 p.c. 
South Metropolitan Electric Tran.ways and Lighting bo 
б per cent Cum. Pref., 19 571-169 570, Prov. Certs.. 1 i 
4 rer cent. Deb Ft ck, Red. 1-40.................. `100 7 
Sunderland District K'ectrio Tran wsys, 5 p.c 1st Mort. 
Deos , Red., 1-1 600.................................... 00 .. 64.70 
Yorkshire (West » iding) Alec Tram. Co, о, m wr 110. OC0 2 123 
6 ver cent. Cum Pref., 1-46,261.. qu 54-2 
—— —— 44 рег cent. let Deb. Steck, Red. 100 -86 
Electric Railways.— 
Мате. “paid Last к 
Central London, Ordinary. 100 65-68 
. M JJ ˙?*?³5ꝛ 1005 x 84-26 
deferred. . 100 4 
ape Deb. Stock (Prov. Script certa, айу paid) . . 100 . 100-103x0 
City and South London, Consolidated Ordinary ae .100 . 15-46 
4 per cent Deber.ture Rteck . pax ЫСЫДЫ 100 101-104 
9 per cent. Pref. Віо‹К '91 ........................ 100 .. 116118 
?9 19 90 96 "зев „„ „%%% „ „„ „ э ө de 100 re 
9? э 95 01 9? „„ ьо „ „ „„ ее ез эе 100 113 116 
— сту *9 »9 552522 2 „ „„ „ „% „„ „ „„ „„ „„ „ „„ „ „06 „ „66 „ 066„ 100 e 109-112 
Lives pool Overhead, 5 per cent. Prol uere 10 10-104 
Ordinary, 1-50 000 10 94.88 
4 per cent. Mortgage Debentures, Red, 1.1. 700 — $ 


Underground Flectrio Bailways of "OMBRE 5 рег. cent, 


Profit-sbaring Secured Notes "onn — . 3640 
Telegraphs and Telephones.— 
Name. ieu Last price, 
£ £ 
Ams zon Telegraph Co., 1-25,000 ......,..................... 10 8-3 
5 per cent. Debs.. Red., within 1- 1,069 .... . 100 84-87 
Amelan elephone and СА en Trust 4 per cent. 
-28 000 and 53 001-78 000 ...................... $1 000 , 86.88 
Anglos Aina ican Telegraph i.n.. Оюну. ‚...а..... 100 56-59 
6 per cent. Preferred Ordinary · • ꝙ 9 ꝙ t 100 .. 1004-1024 
De fer red Ordlnarr . e 100 19-15; 
дш! Portugneso Telephone Co, 5 per cent. 1st Most. Deb. 

Steck, ea*6002029920225242924922426€92452022422909805 ёо боё ове ве 100 99-102 
Chili Telephone Oo., 1-44.000_.............................. 5 68-73 xd 
Commercial Cable Co., Ster. 500-yesr 4 p.c. Deb. Stk., Red.. 100 % 

Cuba Submarine Telegraph Co., 1 1-15. 000) 10 61-71 
10 per cent Preference, 1-6 000 .................... 10 .. муо; 
Direct Sp«ntsh Telegraph Co., пошу. o ra. 
—— 10 per cent. Cum. Prefererce . CC 80.100 
44 per cent Dets , 1 ()))). 60 .. 
Direct United States Cable ko 20 . 133-144 xd 
Direct West. India Cable Co, 44 per cent. Debs, reg. 

within 1-1 200 Көе4..................................... 100 89-101 
Eastern and мош African, 4 рег cent. Mort. Debs., within 

h/ ͥ erae tussrkes кы gus dE E атаа аба 100 .. 98-101 

4 per cent. Reg. Mort. Debe. (Mauritius Subsidy), 
h enden qe ĩ k ai ida ias 25 99-101 
Kastern: Extension, Australasia and China, 1-300,000........ 10 124-18; xd 
4 per cent. Mort. Геб. Ftock. Perp................. 100 )00-1 
Eastern Telegraph Co., Ordinary Кіоск .................... 100 131-176 xd 
34 per cent. Preference Stock ..................-- 100 82-85 xdi 
4 per cent. vdd So Sa Debenture Stock ............ 100 99-102 
Great Northern Te'egraph Со. (cf шоны) ——À 10 50-52 
Halifax and Bermudas Cable Co., 4; per cent. lst Mort. 

Debs , within 1-1.200, Вей.............................. 100 99-101 
Indo-European Telegraph c TET TN 25 -55 
Mavcont’s Wireless Telegraph Co, Nos. 256,128-284,190.. 1 3/16-11/16 
Monte Video Telephone Co., Ordinary. 1. 72,680 3 1 Joe 209 

5 per cen Preference, 1-86,492.................... — 4-1 
National Telephone, Preferred ............................ 100 ` 1104-1124 
Pe'eried 8{осК.................................... 100 1074-1094 
6 per cent. Cum. First Ртеѓ........................ 10 11-13 
——— 6 percent Cum. Second Pref...................... 10 10-18 
—— per cent Non Cum. Third Pref.. TIE PEE = 54-53 
5) per cent. Deb. Stock, Red....................... 100 . 8) 
4 percent Deb. Stock, Red.... ss. 100 10t 
Oriental Telephone and Electric Company.................. 1 . 11/61 5/16. 
r cent. Саш Pref ............................ .11/1631 3/16. 
Pacific «nd European Tel., 4 p c. Guar. Debs.. Be dus ind 100 .. ) 97.109 
United River Plate Tele. Co, Wdinary. 1-100.000 . 5 .. 442 
5 per cent Cum. Pref. , 1-40.000.................... 5 
5 per cent. Debenture Bt ck, Bed. ................ 100 — 
Telepbone Co, of Egypt, 45 per cent. Deb. Stock, Red.. . 100 98-1 
West African Telegraph С J V 10 10-1 
West Coast of America, 1-30 000 and 53 001-53 008 . 18 el 7 8 1/16 
4 p.c. Dehs.. 1-1 500. guar. by Western Teiegraph .. Ld -1 
West India and Panama Telegraph Co., Ойу. CMS 10 8-5 
6 per cent. Cum. 1st Preference.. 10 73-72 
6 per cent. Cum 200 оа ier E FFF 10 УЗ 
—— 5 per cent. Debs.. „ 1-800.. аео 200 102 
Western Telegraph Co., 1207 930. ees ананна LO .. 126-15 
——— 4 per cent. Debenture Stock, Red, . „ 0 „„ % „ „ %% оа оь ое ов 100 ee 974-1 5 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns for Increase or Miles of Accounts for past year. 
week, decrease, track open. Cost 
Line. — ра 
T Passengers | Car miles Receipts HI mile. 
Current Ending otal Pas- Саг e of 
Ending 1907. | 1906, | Week. year. 1908. | 1907. recelpts| carried. run. s'nger| mile. | track. 


£ £ £ £ d. " £ d. 
Aberdeen Corporation Jan, 15| 1,120 | 1,181 | - 61 — * 274 2274 May 51) 72,605 | 17,676,000 | 1,529,682 |0:98 [11-39 | 4,967 | 6°34 
Ayr Corporation. Nov. 17 | 1,019 966 |+ 55| — 176, 8 8 » 15) 15,283| 3,603,789 378,834 | 97 | 9°28 | 1,917 | 5:36 
Baker Street and Waterloo Ry. .. Jan. 18 5000, 2,296 | + 701 + 2,484 4) — — — — — — — -- — 
Birkenhead Corporation „ 19 944| 967|- 25 — | 8353/2453 March 51) 55,408 | 11,696,691 | 1,524,745 | — | — | — |61 


Birmingham Corporation » 11 9 


561 5, „ 31 18.587 5,252,098 | 215,545 | 87 162 | 9,228 | — 
Blackburn Corporation ...... m" 29 22 


933 — 37 + 3,103 2380 23:80 „ 25 54,851 10,095,028 | 1,002,372 |125 12 64 | 2, 8-02 


| 


Wolverhampton Corporation. „ 15 748 825 


Blackpool Согрогайоп.......... „ 16| 285 310 | - 25|- 1,252 | 174| 174 — — = ы zm. | mm ы Lx 
Blackpool-Fleetwood Trams..... Oct. 26 311 279 + 32| - 1,139 163 163 Dec. 51) 34,819 2,707,918 625,110 |309 12 80 — 7785 
Bolton Corporation EUER: TS 19 2056 | 1,921 |+ 135| + 5924 | 42 42 | March 31| 111 294 | 23,410,690 | 2,411,969 |1°14 |1103 | 2,649 | 612 
— Corporation „ 15 1,256 | 1,297 |- 41 + 1.552 291 2242 „ 31 85,665) 13,503,610 | 1,765,098 148 |11:57 | 2,860 | 7°28 
Bradford Corporation ..........| » II 4,075 | 4061 |+ 14 + 4517 | 98 | 95 „ 31 232,427 46,728,977 | 5,167,261 |1193 |10:79 | 2,421 | — 
Brighton Corporation еуин „ 19! 665 714 — 51| - 3,224 |17:191]17:191| „ 51| 50,652 | 10,759,310 | 1,798,505 |1:09 [10-49 | 2,844 | 74 
Bristol Tramway Company..... | » 17) 4561 | 4,695 |- 14) — 534 | 514 „ 51| 265,769 | 96,902,257 | 6,178,886 | — | — — — 
Burnley Corporation „ 18| 1,169 | 1,14 |- 2 — 191 | 193 „ 51) 62699| 11,967,498 | 1,205,830 | 1°31 [1248 | 5, 8:21 
Burton Corporation ............ 4.5] 528 274 | - 36 — 585 9 8 „ 31| 15,576 | 3,383,527 421,317 |107 | 8°87 | 1,768 | 6°14 
Cardiff Corporation E CRPE „ẽ 11| 1,894 | 1,918 |- 24 — 3250 (3526 „ 31 106,550 | 24,438,164 | 2,624,504 |1:04 | 9°74 | 3,266 | 6 
Carlisle Tramways Company ....| » 16 144 146 |- 2|- 20 85 | 85| рес. 51| 10,254 | 2,790 699 350,417 | — | — 3 
н a London Railway «ИКУ 4, 18| 6214 | 6,417 |- 203] - 58| 6 6 51| 549,298 | 43,057,997 | 1,279,698a|1:85 |62:29a| 55,357 |55°22a 
Charing X, Euston, & Hamp. Ву. ., 18| 5,190 — — — 73 64 - ка T = - M = "m 
City and South London Railway | ,, 19| 3,390 | 5011 |+ 379| + 1,285 9 64 || June 30| 82,455 | 10,038,780 — — — — — 
Ichester Corporation „ 15 146 169 | - 23 — 8 8 „March 5! 10,588 2,457,555 320,788 | 87 | 7°47 401 | 612 
Cork E. T. mis Company .... S: 16 378 418 |= 40 – 161 | 154 | 154 Dec. 31 25,052 5.966 564 8919-8 | — | 6:74 E 4-78 
Croydon Corporation » 17| 1,200 = E 2m 12c| 12c| March 3 | 62,065 | 13,514,918 | 1,502,408 |108 | 9°76 | 3,125 | 6 67 
Darwen Corporation » 10 207 225 |- 19| — 43 | 723! 7:835 — = == ка ещ == eh su 
Dover Corporation Dec. £8 181 169 |+ 12! - 1,124 4i 4i » 31| 12,468, 3,178,063 528,406 | *94 |9'11 j — 
Electric Ry... Jan. 17 86 92 |- 6|- 25 67 6i on a = es —— Ба = — 
N 7.0% 17 ат 4me|- 7|- 270 54| ag] — | — = er Wee е Же у= 
dee City Tramways ........ | „ 15| 1,034 | 1,012 |+ 22| + 1,589 | 22 | 22 Мау 15| 57,672| 15,554.905 | 1,162,792 | 878119 | 4,352 | 7°5 
East Ham Corporation CHER | „ 18| 812 799 |+ d + 392 | 14 | 14 | March 31| 47,140 | 15,049,240 | 1,062,151 | 74 |1049 | 3.636 | 7°14 
Glasgow Corporation „ 18 16,337 | 16,230 |+ 107 416,128 1774 | 163 May 51| 887,381 | 224,063,098 | 20,350,367 | 85 |1047 | 5,035 | 5°21 
Gloucester Corporation deis „ 15 197 222 |- 25 — | 15 | 15 | March 51) 15,053| 3,182,111 579,996 |1*06 | 694 | 1,002 | 51 
G.N.. Piccadilly and Brompton. ., 18) 5.390 | 5574 |+1816 + 5.661 | 94| 9 = = - т. FM E Ск РА 
Halifax Corporation TESS IP — — — — — "E 37 „ 31) 77.996 | 18,893,242 | 1,624,275 | — 1152 — | 865 
Huddersfield Corporation ...... „ 18| 1,433 | 1,367 | + 69 + 3057 | 354 35 „ 51) 81,196 | 15,252,150 | 1,804,745 |122 |1079 | 2,770 | 582 
Hull Corporation. . 5 * 18 2,46 | 2,204 | 141 + 5,886 | 26 | 26 „ 31 121,186 | 29,151,543 | 2,956,406 | 1 9:84 2 — 
Ilford ess TT „ 11] 852 423 — 61 — 104 | 104 „ 51 26,499] 6,586,754 645,117 | 89958 | 2,225 |65 
Ilkeston Corporation .......... » 19 114 114 — + 371 9 9 Adi = s E E = = За 
Irkcaldy Corporation.......... — — — — — 72 72 May 15 15,702 4,640,618 466,919 | 692 7:55 | 1,733 |495 
pem United Tramways ..| , 15 1,016 | 1,032 — 16 + 175 | 39 | 38 — 22 — sts Seas; pens ah uic 
Corporation .............. „ 11| 5,299 | 5,95 |+ 4) +11,430 | 964 | 964 | March 51 327,794 | 73,024,853 | 7,358,185 | 1:06 |1069 | 3,352 | 5 58 
See eka Corporation ОТИТ | „ ll| 1,986 | 2015 |- 29 — 42 42 - — Ek ey = ** уст 2 
1 Corporation „ 11 10,012 | 10,728 | - 716| + 1,152 | 104 | 104 Dec. 31| 563.793 | 122,094,528 | 12,115,934 |1 108 |11 17 | 5,421 | 7°75 
Liverpool Overhead NES: ^ 19| 1902 1.888 |} 15 — 1623 925| 665| Јапе 50) 77.568 10,957,148 | 1102809 | — | — | — | — 
London County Council. „ 429016 | 25,474 | +3,542 | --608,788| 98 | 98 | March 51/1578,014| 314,227 090 | 30,130.297 | 105 [1098 — |866 
Lowestoft Corporation * M 144 150 |- 6|+ 101| 32 — Sept. 50) 11,009| 2,622,922 545,190 | 1:03. | 79 2,156 | 6°39 
Maidstone Corporation ........ „ 2 140 76 je. Ot). з 31 2 | March 31| 5.815 1.195.505 157,050 | 114 | 86 | 2,956 | 62 
Manchester Corporation ........ „ 18 | 15,725 | 15,469 256 | + 41,295 172 | 161 „ 51 719,673 | 193,264,501 | 15,523,459 | 1°19 |1112 | 4,556 | 703 
M litan District Rallway..| , 18| 8,919 | 8,002 | + 917| +2531 | 24 | 24 = = s | — Ex РА » УЯ 
M oito solian Railway .......... „ 19 | 15815 | 16,0:0 | - 215| — 149 233 | 25, | June 30 637,794 | 97,639,534 | — 1°39 | — = = 
Nelson Corporation ............ | ,, 18 127 4 7 48 23 23 March 51 7,309| 2,035,500 203,203 | 86 | 864 | 1,892 | 8:69 
Neweastle-on-Tyne Corporation. „„ 18| 3,805 | 3,79} + 11 + 1.215 59, 574 4, 51 210,491 | 45,596,468 | 4,265,174 | 1'11 [11:85 | 3,560 | 6:04 
Newport (Mon) Corporatlon.... , 11 560 | 545 |+ 15 + 2.034 14 144| „ 31} 32.421 7,760,405 772,753 | 108 |1001 | 1,525 | 6:87 
Oldham n Dec. 8| 1,805 | 1,744 4 61 + 4,550 | 351 | 351 „ 25 94,948 | 18,647,731 | 1,818,444 | 119 |1253 2,603 | 7:259 
Portsmouth Corporation........ May 25 | 2,330 1,578 | + 752| + 632 | 284| 284 „ 31 98,911 | 20.558.825 2,199,825 | 1:15 10 79 = — 
Reading Corporation. Dec. 5 567 658 |+ 9|- 788 | 15 | 13) „ 51| 52,661 | 8,130,179 918,825 | 895 | 8-55 | 2,476 | 4-77 
Rochdale Corporation .......... — — — — — | 20:9 | 20:9 „ 51] 54,38, 9,749,202 | 1,201,564 |132 |10°75 | 2,638 | 603 
Rotherbam Corporation ........ | — — E — — 10 | 10 „ 31) 26,916 5,745,298 618,211 |112 [10-45 | 2,691 | 7:38 
Salford Corporation ............ Jan. 15| 4,077 | 4,189 | - 112| + 5,906 | — E- — — 5 — e = — 
Scarborough Tramways Co. — — -- — — | 4°78 c 4°78c| Dec. 31| 7.779 1,537,845 228,255 | 1°21 | 82 1, 7:01 
Sheffield Corporation .......... „ 19 5,428 | 5,187 |+ 231 | +10,963 | 65; | 653 | March 25 276,907 | 73,966,299 | 6,804,656 | 898 9 767) 4,174 94 
Southampton Corporation ...... 1 = d = — | 18 | 18 „ 31 49,185 | 9,437,596 | 1,145,085 | 1°25 |1071 — ITI 
Bouthend-on-Sea Corporation „ 15 234 25|- 2|+ 6| 8 9 ae уә = = 8 4. 
Stockport Corporation = | — — — | — 25 25 „ 31 50,127 8,617,127 | 1,248,656 9464, — . 
Bunderland Corporation ........ „ 12| 1,129 | 1,239 | - 110 – 1,378 | 20 | 20 | о» $1, 72,396 17.488.132 1,555,425 | 1006 |11:261) 3,687 | 6:87 
Rwindon Corporation .......... June 5| 155 — | — — 4| 94| „ 51) 9.300 2,675,221 224,417 | 8 94 | 1,968 | 7-79 
Torquay [Tramways ............ Jan. 16 | 1 de — — | 516| — * | = c а ма zx = = 
Wallasey U. D. Oo. | », 18 689 722 | 33 + 615 |1268 1243| „ 51 45,607 7,995,451 862,123 | 1:26 |1214 | 3,439 | 75 
Warrington Corporation ........ — — — о аве SE] au 52) 19998] 2,055 205 429785 | — 10 724/ 1,989 | 6:95 
West Ham Corporation ........ „ 9| 2,09 | 2,228 + 139| + 2,110 | 14/7 |147 „ 31 122,881 | 35,£02,836 | 2,556,854 | ,789109%6 | 4,407 | 6°79 


- 75 | + 412 20 20 | i е 45,825 | 9,276,025 966,133 
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ELECTRICAL LEGISLATION. 


Those of our readers who take an interest in gardening 
will know the meaning of the mysterious letters which 
appear after the names of certain flowers in the cata- 
logues. “Н.Р.” there stands for hardy perennial and not 
horse-power, and H. H. A.“ for half-hardy annual We 
wonder under which of these categories the Government 
would place their Supply of Electricity Bills which are 
drafted every spring, and by their capability of coming up 
again might be looked upon as perennials. From the 
gardener's point of view they are half-hardy annuals, 
dying at the first contact with the parliamentary frosts. 
Due to the neglect of these Bills by the present Govern- 
ment, and also by the one which preceded it in office, the 
supply of electricity is still governed by the provisions of 
the 1888 Electric Lighting Act. Beyond the saving in 
printer's ink and paper allowed under the Electric Lighting 
Clauses Act, there has been no modification whatever by 
Parliament of this antiquated measure. That many changes 
are needed in order to facilitate the spread of electric 
lighting and power supply to outlying areas is acknow- 
ledged by the Bills prepared, we believe, hy the officials in 
the Board of Trade offico each year. If the draft, for 
instance, of the 1905 Electric Lighting Bill had become 
law, there would have been little need for many private 
Bills which have been introduced since. But the Govern- 
ment prefer to waste their time over measures which raise 
effective opposition and fail. One provision of this 1905 
Bill, which was included in both its predecessor and 
successor, was that under which a municipal authority or 
group of such authorities could purchase in course of time 
а large central station erected outside their areas to supply 
the same. If this was now law, the principal objection— 
in fact, we may say the only valid objection—to the Bill 
to be introduced this year on behalf of the London 
supply companies would be taken away. Again, this 
Bill practically allowed the linking up of а number of the 
supply areas so as to form one undertaking under a joint 
Board representing the ratepayers in each area. It did 
not include a similar clause for the large London com- 
panies, but this is a logical development of the Bill. It 
seems to us that if Parliament secures to the consumer a 
proper shure of the economies gained by this linking up, 
and at the same time passes the purchase clause referred 
to above, there remains no valid ground for opposition. 
There is another Bill coming before Parliament which is 
practically the London County Council scheme of last year 
under company management. This there seems little room 
for. Reverting to the futile efforts of the Government to 
remodel our electrical legislation, the town clerk of 
Hastings has been circularising other municipal autho- 
rities owning electricity supply undertakings. He points 
out that it is a great waste of money for each of the 
undertakers to obtain by a private Bill powers which a 
Government measure would confer upon all. It is true 
that the particular point he has in mind is a hire-purchase 
or some similar system of assisting those persons who are 
installing electric light and power. For example, Woolwich 
and Pontypridd obtained powers to do this by private 
Acts in 1903, Ealing in 1905, and Huddersfield and 
Kingston-upon-Hull in 1906. We know that this particular 
point will raise opposition, but powers have been granted 
to certain corporations and, we believe, refused to others. 
Hence the question is one which Parliament should settle 
once and for all, and it could be well done at the same 
time as the larger and more important changes are made 
in our existing electrical legislation. We trust that the 
Right Hon. D. Lloyd-George, the President of the 
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Board of Trade, will see that this year the Bill for the 
reforms in question is not introduced at the fag end of 
the session and then included in the annual massacre 
of the innocents. 


HIGHER TECHNICAL EDUCATION. 


The presidential address delivered by Mr. E. C. R. Marks 
before the Birmingham and District Electric Club was on 
the relation of the University of Birmingham to the elec- 
trical and allied trades of the city and district. Mr. Marks 
pointed to the lack of co-operation between the university 
aud the municipal technical school, and he urged that whilst 
every encouragement and help should be given to the one, 
the other should receive corresponding consideration. Не 
complained that in Birmingham there was no recognition by 
the university of the work of the technical school. The 
Vietoria University of Manchester granted degrees in tech- 
nology for subjects not taught in the univeraity itself, and 
the bulk of the students in the faculty of technology 
received their training at the Manchester Municipal School 
of Technology. At their own university no support was 
given to evening classes, nor was any student officially 
recognised unless he were an internal student. "There were 
in Birmingham, he said, a goodly number of young men 
now actively engaged in local industries who were worthy 
of being admitted graduates of any university, but he was 
afraid that the policy of their own university would drive 
these young men elsewhere for that recognition which they 
would gladly receive, and should be gladly forthcoming in 
their native city. 


FLAME IN GAS AND PETROL MOTORS. 


We have just received from the Royal Institution of 
Great Britain an illustrated copy of the lecture delivered 
in the early part of last year by Mr. Dugald Clerk on the 
above subject. This lecture was illustrated by some 
beautiful experiments, and adds to the debt which the 
engineering world owes to the author for his researches on 
this subject, which he has made particularly his own. As 
is well known: “Flame produced by the combustion of 
inflammable gas, or vapour and atmospheric air, forms the 
working fluid of gas or petrol engines. Such engines 
differ from other heat engines—as steam and hot-air 
engines—in that the necessary heat is evolved within the 
working fluid by combustion, instead of added to the 
working fluid by conduction through metallic walls. In 
all practicable heat engines the source of heat is the 
same—the combustion of fuel—but in one type heat is 
evolved within the working fluid, while in the other 
type heat is applied externally, and passes to the 
working fluid by conduction.” We would refer our 
readers to this publication for the details of the 
experiments shown and for the arguments used by Mr. 
Dugald Clerk to draw his valuable conclusions from these 
experiments. He concluded his lecture with the following 
statement, which is worthy of entry in the note-books of 
all our readers: “ As engineers, we are vividly interested 
in the progress of knowledge as to the working fluid, 
because, without that knowledge, it is not possible to 
attain the ultimate practicable heat conversion by means 
of the internal-combustion motor. At present, however, 
the intcrnal-combustion motor is by far the most efficient 
means of converting heat iuto mechanical work; 37 рег 
cent. conversion has been achieved, and, so far as present 
indications point, it will be possible to make an engine 
converting over 50 per cent. of the whole heat given to 
it into mechanical work. This has been made possible only 
by the study of the properties of flame, not only on the 
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physical, but on the chemical side and on the mechanical 
side, using devices of sufficient delicacy and rapidity to deal 
accurately with large volumes of a very difficult working 
fluid. The mean temperature attained by the working 
fluid in many engines is as high as 1,800deg. C. It has 
been found that attempts to measure the temperatures in the 
cylinders by platinum thermometers always result in the 
melting up of the platinum wire. Flame has required over 
one hundred years' effort by engineers and scientific men 
to enable it to be handled as it is to-day. The results so 
far are most satisfactory, as is shown by the many 
thousands of engines continually in operation, both fixed 
and locomotive. Much, however, remains to be done, and 
the immediate problem to be faced is the application of 
such engines to marine work.” 


GAS IN LIBRARIES. 

Our enterprising contemporary, the West Ham Electrical 
Bulletin, contains in its January number a fresh testimony 
to the injurious effect of gas on the furnishings of a home. 
Mr. C. Whitwell, the librarian at the central library of the 
municipality, is of the emphatic opinion that gas should 
not be tolerated in any institution where gas combustion 
may reach the bindings of books. The sulphurous fumes 
from gas are said to attack all classes of leather bindings, 
especially russia leather and calf skin, rendering them 
liable in a comparatively short time to crumble at the 
slightest touch. From his own experience he states that 
many of the books in the various public libraries in West 
Ham were first collected and stored in Old Rokeby House, 
in which gas was used throughout. When the time came to 
remove the books to their new home, it was found that a 
number of the volumes bound in calf had suffered so much 
from the gas fumes that the bindings were irretrievably 
ruined. When they were handled, the leather absolutely 
crumbled into dust and looked something like Scotch snuff. 
On removing to the new library in Romford-road, where 
nothing but electric light is used, these books were rebound, 
and although eight years have since passed their bindings 
are at the present moment as good as new. Mr. Whitwell 
points out that it is a common experience of librarians that 
leather loses all its natural oil by long exposure to the 
excessive heat resulting from the burning of gas in any 
place where books are stored. He, therefore, states his 
opinion that no one who loves his books should allow a 
single gas jet to be fitted up in his library, unless the 
whole of the fumes are carried at once into the air—an 
arrangement that is very rarely practicable in the houses 
inhabited by ninety-nine out of every hundred book lovers 
at the present day. The testimony of a librarian of such 
experience is of considerable interest in the present era of 
controversy between gas and electricity. 


THE DESIGN OF LIQUID RESISTANCES. 


In testing large generators, especially alternators, it is 
often necessary to employ water resistances, and Herr Carl 
Richter in a recent number of Elektrotechnik und Maschinenbau 
gives some useful notes on their correct design and dimen- 
sioning. The resistances often take the form of one or 
more casks filled with water and having metal electrodes 
dipping into them. Such resistances are cheaper than wire 
ones, and are especially suitable for alternating currents, 
as no reactive E.M.F.'s are set up in them. The specific 
resistance of pure water is extremely ae (about 107 ohms 
per metre length and one square millimetre section), so 
that very high voltages can be dealt with in moderate-sized 
vessels. Except in cases where water is scarce, it is more 
convenient to arrange for a constant flow of water through 
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the resistance, so as to keep below the boiling point, than 
to allow the energy to be dissipated in the form of steam. 
Experiment has shown that at ordinary temperatures and 
using wooden vessels the heat radiated is negligible compared 
wito that generated, so that a fairly definite idea of the 
flow of water required to keep the temperature to any 
desired value can be obtained from theoretic considerations 
alone. The following table shows the supply of water 
necessary when 1,000 kw. is being dissipated (1) if the 
water is allow to boil, and (2) if the temperature rise is 
limited so as to be below the boiling point to a greater or 
less extent : 


— Water allowed to boil. —— | —Waterkept below boiling point. 
S Difference between water 
ecessary water tempera ture : 
on perature B supply in gallons |reached and tem- alone сй 
PP y. per minute. perature of supply Sens pe 
minute. 
water. 
Баев. О 5 02 10deg. О 318 
10 5 08 20 159 
15 511 30 106 
20 515 40 79 5 
25 5:19 50 63:5 
50 5 22 | 60 53 
— — 70 45 2 
— — 80 39 7 
— — 90 35:2 


In deciding the size of vessel and the distance apart of 
the electrodes for a given voltage and current, it is advis- 
able to make a preliminary test of the specific resistance of 


Megohmprma отт. ( urve I-IV) 


Fid. 1. 


the water to be employed at various temperatures, or, at 
least, at the steady temperatare expected. In many districts 
the impurities in the water reduce its specific resistance 
very considerably below tbat of pure water. The test can 
bə simply carried out by filling a glass or porcelain vessel 
of regular section with the water, covering two of the 
opposite sides with metal electrodes and passing an 
alternating current through. The resistance is then 
obtained by simultaneously measuring the current and 
the voltage between the electrodes at various tempera- 
tures—taking care to stir the water well, and to allow 
the temperature to reach а steady state before each 
measurement. Curves I., IL, and III. in Fig. 1 show the 
results of such tests on three samples of water between iron 
electrodes, and Curve IV. refers to the same water as 
Curve II, but with zinc electrodes. Curve V. shows the 
minimum number of square centimetres required for each 
ampere if disturbance at the surface of the electrodes in 
the shape of steam and gas bubbles is to be avoided. 

In deciding the distance required between the elec- 
trodes for a given voltage—i.c., the effective resistance 


volts both the specific resistance of the water and 
amperes 
the method in which the current spreads out between the 
electrodes must be allowed for. In fact, 


r = d xu x K, 


f 
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where l? distance between electrodes in centimetres ; 
f = area of one face of an electrode in square centimetres ; 
т = specific resistance of the water in ohms per centimetre 
cube ; K =a variable depending on the shape of the vessel. 
By making certain assumptions it can be shown that for 
rectangular vessels of width S and depth H, into which 
two electrodes each of width s dip to a depth №, the 
approximate value of K is 
8h H s 
Hs-Sh log S 
and for the special case of H=1, 5 =1, з = 5, the values of 
K for various depths ^ are as follows: 
h = 1 '8 6 4 `2 1 05 005 
К = 695 ‘629 5544 446 505 201 129 ‘025 
Assuming a current density of 1 ampere per square 
centimetre and a specific resistance of 2,000 ohms per 
centimetre (20 megohms per metre and square millimetre), 
with K=-6 the distances required between the electrodes 
for various voltages are as follows : 


Volts = 1,000 2,000 4,000 10,000 20,000 50,000 


Distance between electrodes in em. 
= 83 16:6 33˙2 85 166 249 


If the resistance is to be used for varying the load, it 
must be possible (1) to inerease the distance between 
the electrodes, or (2) to vary the depth immersed, or 
(3) to alter both distance apart and depth immersed 
simultaneously. 

If the distance alone is varied, it must be done in propor- 
tion to the load—i.e. for one-quarter the load the distances 


Fic. 2. 


must be four times as great as those given above. If the 
immersed depth is altered, care must be taken to avoid even 
increasing the current density above the allowable value, 
and for deciding this point the values given above for the 
variation of K with Л will be found useful. In practice 
the minimum dimensions will be attained if distance and 
immersed depth are both varied simultaneously in such a 
way that the current density always has the maximum 
allowable value. Since 


i 
r=—_xoxK 
f 
and Current = volts = vols _ 
" ; -o xK 
; . _current\ _ volts 
5. Current density (- — = 


'. If, for given volts, the current density is to remain 
constant whilst the actual current varies, the product / x К 
must be made a constant. On this basis the distance 
required between the electrodes in order to reduce the load to 
one-quarter of its full value, instead of being four times the 
full-load distance, works out at only 2:1 times the full-load 
distance, making the same assumptions for specific resist- 


ance, current density, and 8 as above. 
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In some cases it is preferable to vary the load by placing 
several vata in series. Baffle plates placed so as to reduce 
the effective seotion of the баша. at certain points also 
serve to reduce the load by increasing the value of К. 
- Fig. 2 shows some methods of arranging the vats for 
single and. three phase work. ei is the ordinary single vat, 
Si the ordinary three-phase star arrangement, and Д, the 
three-phase mesh arrangement. е; shows a single-phase 
arrangement for regulating the load by altering the position 
of a single central plate, and, finally, by cutting out one of 
the two paths through the vat (shown shaded) by means of 
the switch. S, and A, are the corresponding star and mesh 
three-phase arrangements. е, is a single-phase connection 
with four paths, which can be separately disconnected. 
" shows a simple three-phase arrangement without separate 
justment of the different phases. The electrodes here 
are wires or tubes fixed at equal distances from one another. 
The load is altered by varying the immersed depth. For 
calculation purposes the end surface for each path may be 
taken as half the immersed area of one rod, and the central 
area as the length at S (Fig. 2) multiplied by the height, H, 
of the water surface above the floor of the vat. 

In order to safeguard the attendants at high-tension 
tests with these liquid resistances, considerable care must 
be exercised. The water inlet and outlet pipes must 
be well earthed and insulating stands must be provided, 
whilst unauthorised persons must be kept away from all 
parts of the apparatus. 


SEARCHLIGHTS. 


This article is not, as it might at first sight appear to 
the unwary, a series of pungent paragraphs for persuasive 
ublicity pushers, after the style of American magazines. 
ts purpose is the commonplace consideration of the points 
which underlie the construction of that very useful piece 
of apparatus, the electric searchlight, which, although so 
widely used, is now considered to be so old established 
that nothing can be done in connection with it except 
repeat orders. It is, however, some time since anything 
concerning searchlights generally considered has appeared 
in the technical Press, and as the composition of business 
firms and even Government departments changes with the 
lapse of уе а few notes оп the points for which to look 
in а good searehlight may be of some value to prospective 
buyers, 

‘Lhe great point to aim at in the construction of search- 
lights (technically known as projectors) is the combination 
of the maximum of strength with the minimum of weight. 
It not unfrequently happens that a projector is subject to 
very rough usage, а case in point being the extensive 
operations of the Electrical Engineer Volunteers in the 
South African war, where the searchlight corps were often 
called upon to transport their gear across very difficult 
eountry. Strength of such gear lies in simplicity of con- 
struction, and any piece of searchlight apparatus which 
upon examination reveals a large number of working 
parts Ж delicate adjustment should be carefully 
eschewed. 

Speaking generally, the projector consists of a cylindrical 
body which carries the arc lamp and the mirror. The 
cylinder is mounted on trunnions, which in turn are 
attached to a revolving base. At the back of the cylinder 
are handgrips, by which the operator may slew or elevate 
the projector in any direction. One of the points to look 
at in selecting the searchlight is the construction of this 
cylinder. It should be made of sheet steel and carefully 
stiffened at each end by rings of angle iron to give suffi 
cient rigidity to withstand rough knocking about. The 
drum should be ventilated in such а way that although the 
hot gases evolved from the arc may be carried away, there 
is no danger of the heaviest deluge penetrating to the 
interior mechanism. 

To facilitate the rapid and easy movement of the pro- 
jector on its base—a most important point where rapid 
searching operations have to be effected — the turntable 
should be provided with a ball race to reduce friction to its 
minimum. The range of vertical play of the projector in 


the trunnions should be about 60deg., equally halved 
above and below the horizontal. If airships for war ever 
come into fashion, of course, there is no saying to what 
extent these limits will have to be exceeded, but at present 
these satisfy ordinary working conditions for land and sea 
practice. Clamping screws on the trunnions and turntable 
should be provided to hold the projector in position, if 
required ; and for slow movements, as, for example, in 
following an enemy’s gunboat, hand wheels and gearings 
shculd be fitted to control the horizontal and vertical 
motions. In some cases an apparatus can be applied by 
means of which the horizontal sweep of the projector can 
be regulated some distance away by means of tension on 
ropes. This is useful where it is necessary to keep under 
cover, as a searchlight is, of course, a good mark for an 
enemy's fire. 

The lamp itself is the most important part of the 
apparatus, and when the large amount of movement taking 
place in the use of the projector fs considered it will be 
apparent that there are difficulties in the way of smooth 
burning. Formerly the lamp usually adopted was one 
having the carbons at a slight inclination to the vertical, 
in order to get the greatest intensity of light projected 
directly out from the crater. The carbons were fed 
together as required by hand. Now, however, the 
Admiralty pattern has horizontal carbons mounted on 
standards which can be moved backwards and forwards by 
an electromagnetically operated ratchetand pawl Arrange- 
ments are also made that the lamp may be either operated 
by hand, or by an automatic feed due to shunt control and 
series striking magnets. The impressed voltage on the arc 
ean also be regulated by means of a rheostat worked by a 
handle at the back of the lamp. To aid the operator in 
controlling the lamp, sight holes of darkened glass should 
be provided in the body of the projector, and there should 
also be ventilating holes to allow the hot air from the arc 
to pass away. At the back of the lamp is placed a silvered 
glass mirror, parabolic in shape, which collects all the rays 
of light from the lamp, except those thrown straight 
forward, ара reduces them to a parallel. beam. Until a 
comparatively recent date it was impossible to obtain 
mirrors of the requisite size and quality manufactured in 
England, and they had to be imported from Germany. 
Now this blot is to a large extent removed. 

Most searchlights have a plain glass front, as no diver- 
gence of rays is usually necessary. Where, however, it is 
necessary to spread the light out fanwise in a horizontal 
plane, as in marine or coast defence work, diverging lenses 
made of strips of glass, convex in shape, are fitted to 
the front of the projector, and spread the light out 
horizontally through angles of from 16deg. to 30deg, 
diminishing the intensity, of course, but rendering the 
zone of examination much wider. Boats going vi4 the 
Suez Canal are frequently provided with projectors having 
lenses so arranged that they give a wide fan of light with 
а dark interval in the centre. In this way they are able to 
keep both banks of the canal under observation, while they 
avoid dazzling the lookout on vessels travelling in the 
opposite direction through the canal. 

The uses of searchlights in times of peace, quite apart 
from their tremendous importance in military and naval 
operations, are many and various. Navigators, of course, 
find them essential They should form an invaluable 
adjunct to lifeboat service. А powerful projector driven 
by an oil-engine was recently installed by Messrs. 
Crompton and Со. at the mouth of the River Tyne 
in order to assist the rescue of ships wrecked near 
the entrance of that harbour, and it would be a 
public boon if more of these auxiliaries to life-savin 
were installed. Heliography on a large scale can be effec 
by these means. Communication was established with 
Ladysmith in the South African war, long before our troops 
reached the beleaguered town, by means of searchlight 
signals. And lastly, but not least, in this age of feverish 
publicity, searchlights may be strongly recammended for 
advertising purposes provided that the local authorities are 
sufficiently inert. There is, perhaps, nothing so attractive to 
the mob as a strong beam of light gliding through the air, 
and at many of the exhibitions abroad, and in some at home, 
this method of attracting attention has been adopted. 
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ELECTRIFICATION OF RAILWAYS.—I.* 
BY DR. GISBERT KAPP. 
(Continued from page 119.) 
CLASSIFICATION OF ELECTRIC RAILWAYS. 


We may classify electric railways either by the kind of 
current supplied to the train or by the kind of motors 
used. It is obvious that the two classifications need not 
necessarily be identical. We might, for instance, supply 
single phase current to the train, and by using converting 
apparatus on the train use three-phase motors or con- 
tinuous-current motors. Taking, however, the motors as 


the basis of classification, we have in chronological order: 


(1) the continuous-current system; (2) the three-phase 
system ; (3) the шшр system. In the oldest system, 
which at present also has the greatest mileage, the motors 


unit, taking current from the third rail or overhead trolley 
wire as if it were running alone, but, by reason of the 
electric control, it takes the current exactly in the same 
way as any other motor coach in the same train, so that all 
the motor coaches take an equal share in propulsion. In 
this manner a large part of the total weight of the train is 
adhesive weight, and it is quite easy to get an acceleration 
as high as 3ft. per second per second. The high acceleration 
is of great advantage in tube railways and other urban lines 
where, on account of the small distance between stations, a 
rapid start is essential for quick travel. The multiple- 
control system has also the advantage that the efficiency of 
control is quite independent of the length of the train, that 
trains can be made up without any need to observe a special 
grouping of coaches, and that in the event of one motor 
equipment failing it can be cut out of circuit, and ite coach 
will then simply become a trailer, the other motor coaches 


аге of the series type, and are worked on what is known working as usual. To reduce the stress on drawbars, it is 


as the series-parallel control. That is to say, by means of 
a special multiple-contact switch the motors are put in 
series at the start,and as the train gathers speed their 


eustomary to make the first and last coach motor coaches, 
but this is not essential to the system. 
The General Electrie Company of America have arranged 


connection is gradually changed to parallel, the finer sub- an equipment of a motor coach for multiple control for a 
divisions of speed being obtained by variable resistance in line where part of the way continuous current is supplied 
the armature circuit and by varying the magnetic flux in whilst the remainder receives single-phase alternating 


£7. 


FIG. 18. —Arrangement of Sprague-General Electric Type M Control on Oar, 


the field system. A further development is the so-called , current. Such a condition of supply may arise where the 


“ multiple-control system,” which, although first used with 
continuous-current motors, has also been adapted to the 
other motors. Both the series-parallel and the multiple 
control are the invention of Mr. Sprague, and have been 
adopted in one form or another by all makers of elec- 
trical equipment. The leading idea is this: Each motor 
coach is provided with its own equipment of switches, 
called “ contactors” (Fig. 18), which regulate the supply 
of current to the motors of that coach alone. Апу 
desired number of such motor coaches can be made 
up into а train with or without the insertion of 
*' trailers "—that is, coaches not equipped with motors. All 
the coaches are joined by а multiple cable which carries 
the relay currents for working the contactors. The ends of 
this control cable, also called the “train line,” are connected 
from coach to coach by coupling sockets, much in the same 
way as the brake pipes in our railway trains are connected. 
In each motor coach there is a master controller by which 
the relav currents for working the contactors are regulated, 
and it is thus possible to work the whole train from any 
motor coach. Each motor coach forms an independent 


* Lecture delivered before the Royal Institution of Great Britain, 
Saturday, Jan. 18. 


main-line system joining two towns has to be interlinked 
with urban systems at either end. If the urban lines are 
worked by continuous current, the main-line train must be 
fitted to take this also, whilst for the main line proper high- 
tension alternating current is the only commeroially possible 
method of power supply. The single-phase commutator 
motor ean also be worked with continuous current, and 
part of the equipment, such as resistances and contaetore, 
can be used for both. There are only some minor altera- 
tions 5 when passing from one kind of supply to 
the other, and these are made by the turning of a switch 
handle. There is a master controller at each end of the 
coach. The propulsion is effected by four motors, which 
at starting are all put in series connection. When balf 
speed has been reached the connections are altered to two 
in series and two parallel, and when nearing full speed 
all the four motors are put in parallel. Since the 
motors are series wound the speed adjusts itself within 
wide limits to the load—that is to say, with the con- 
troller in the same position the speed will be much higher 
on the level than on an up grade. The same is the case 
with commutator single-phase motors. Also with such an 
equipment the motors run slower up hill than on the level, 
and the demand for power does not vary within quite so 
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wide limits as would be the case were the run made with 
constant speed irrespective of ients. 

Such a condition of working is, however, not only possible 
with three-phase motors, but it is their normal condition, 
and if we wish to get away from it we must apply special 
means. The speed of a three-phase motor is only very 
slightly influenced by the load. When running loaded the 
speed may drop some 3 or 4 per cent., and this is so small 
a variation that we can say the speed is independent of the 
load. It depends only on the construction of the motor 
(number of poles, gear ratio, and diameter of wheels), and 
on the frequency of the supply current. This, of course, is 
constant. At starting, resistance is inserted into the 
secondary circuit and gradually withdrawn as the motor 
speeds up, but once all the resistance is withdrawn, and the 
motor runs at the full speed corresponding to the frequency, 
it will keep that speed whatever the gradient of the line 
may be. There is no possibility of running faster to make 
up lost time, but there is also no possibility of racing down- 
hill ; the train runs its even pace. 

The impossibility of racing on a down grade is a valuable 
property of the three-phase system, but the necessity to 
take up gradients at fall epod may be inconvenient because 
putting too heavy a strain on the plant. There is, of 
course, no absolute necessity of working the motor always 
at full speed ; we can run it permanently in the starting 
condition when the slower speed is attained by the inser- 
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Fre. 19.—Brown-Boveri Controller for changing a 16-Pole to an 8-Pole 
Stator on Simplon Locomotive. 


tion of inductionless resistance into the rotor circuit, but 
such an expedient would be very wasteful, and there would 
be some difficulty in dissipating the heat generated in these 
resistances. A method had therefore to be found which 
would allow three-phase motors to be used at different 
speeds without wasting energy in resistances. Two such 
methods have been put into practice. The one consists in 
using a winding for stator and rotor which allows an 
alteration in the number of poles. The s of the motor 
being inversely proportional to the number of poles, 16 is 
obvious that we can run at half speed if we double the 
number of poles. This may be done by а system of wind- 
ing in connection with a controller which permits every 
alternate coil to be reversed. Such an arrangement 
(Fig. 19), designed by Messrs. Brown, Boveri, and Co. is 
used in their latest Simplon locomotives. 

Another method of changing speed without wasting 

wer ів the use of what is known as “cascade working.’ 

his method has been brought to great perfection by 
Messrs. Gauz and Co., who have used it first on the motor 
coaches for the Valtellina line five years ago. Each coach 
runs on two four-wheel trucks, and each of the two axles 
is direct driven by a motor surrounding it. The rotor is 
. not keyed on the running axle, but on a quill with sufficient 
clearance to allow for the play of the springs. The motor 
is suspended from the floor of the coach, and the connection 
between its rotor and the driving axle is by means of 
flexible links, Of the two motors on each truck, one is 


wound for 3,000 volts and the other for 300 volts. The 
latter is the cascade motor. It receives current from the 
rotor of the high-pressure motor when starting, or, when 
running up hill, the motors are coupled, and both are con- 
tributing about equal shares of tractive force. The speed 
is halved. When running on the level the cascade motor 
is cut out and runs idle, whilst the high-pressure motor is 
doing all the work at full speed. In this case the starting 
resistance is by the action of the controller detached from 
the cascade motor and placed in direct connection with the 
rotor of the working motor. The transition from half to 
full speed is thus made gradually. In another arrangement 
of cascade working the two motors are placed into the 
same housing and the rotors are permanently connected, 
so that only one set of slip-rings is required. If the switch 
is placed to the right, the working is in cascade ; if to the 
left only, the high-pressure motor is giving power. 

Io both arrangements here described the speed can only 
be halved, since the cascade motor has the same number of 
poles as the high-pressure motor. If more than two speeds 
are required, this can be accomplished by giving the two 
motors different numbers of poles. Thus if two motors 


are used, and one has 8 and the other 12 poles, we 
can get three speeds, which are in the ratio 1/8, 1/12, 1/20. 
But iu this case both would have to be high-pressure 
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Fie. 20.—Valtellioa Motor Car—Disgram for Four Motors, esch 150 h. p., 
connected in cascade—two motors 5,000 volts, two motors 300 volts; 
weight of cir, 55 tons. 


motors, since either must be capable of taking the supply 
direct from the trolley. Since the rotor of the first motor 
cannot conveniently be wound for high pressure, a step-up 
transformer would have to be inserted when working cascade, 
and to avoid this complication Koloman von Kando has 
devised an ingenious way of winding the stator of the 
cascade motor so that it may be either supplied at low 
voltage when working oun f or at high voltage when 
working direct. In this device each phase has three wind- 
ings, which are placed in parallel and delta connected 
when working caseade, and аге placed in series and 
star connected when working direct. (Fig. 20). The 
leads are brought out through the case at the top. 
Corresponding to the three s the switch has three 
positions, and the position taken up depends on which 
of the three cylinders receives air from а reservoir 
under pressure which is also used for working all the 
other regulating appliances and the brakes. It should 
be noted that in this, and, in fact, in most motors 
made by Ganz and Co. for main-line working, the slip- 
rings are fitted outside of the crank so as to utilise the 
whole of the space between the bearings for the motor 
itself. (Fig. 21). In some cases it may be desirable to 
build locomotives for four standard speeds, and this may 
be done by using “double cascade.” Here the main 
motor has four poles, and if used alone will give a speed 
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of 50 miles per hour. (Fig. 22). By combining it with 
the two cascade motors of two and six poles respectively, 
a speed of 16:7 miles per hour can be had ; by using the 
main motor with the six-pole cascade motor the speed is 
20 miles per hour, and if used with the two-pole cascade 
motor 16 is 33:5 miles per hour. 

It is interesting to compare the weights of the three 
types of motors—namely, the continuous-current, the single- 
phase, and the three-phase. In construction the single- 
phase resembles the continuous-current motor, the only 
difference being that its field must be laminated, and that 
а compensating winding must be added to reduce self- 
inductance. Since the supply of power is pulsating, the 
torque for equal weight and magnetisation can only be 


1 Е І 
Е of the torque of the continuous-current motor—that is 


to say, the single-phase motor—especially as its power factor 
can never be unity, must be 40 to 50 per cent. heavier 


| 
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than an equally powerful continuous- current motor. In 
point of bulk and hi the three-phase motor has a great 
advantage. For equal armature loading (by which I mean 
anpere turns per unit length of rotor circumference) the 
torque is about the same as that of a continuous-current 
motor. Theoretically it should be 16 per cent. greater, but 
as the power factor (although better than that of a single- 
phase motor) can never be unity, the advantage of these 
16 per cent. is lost, but the assumption of equal loading 
is not correct. In the continuous-current motor the 
ampere wires on the armature are only one-half to 
three-eighths of the field. It is true that by the intro- 
duction of commutating poles the disproportion may be 
somewhat reduced, but the gain is small since, owing to 
saturation of armature teeth, the distortion of the main 
field is accompanied by a reduction of useful flux, so 
that after a certain point is reached the torque does not 
increase by loading the armature further. In the three- 


phase motor the load on the rotor is always nearly equal 
to that on the stator ; there is no distortion of the field, 
and the torque is only limited by the heat capacity of the 
wires. For this reason three-phase motors are lighter than 
continuous-current motors of equal power and tractive 
effort. Their over-all dimensions are less because the slip- 
rings may be put outside the bearings, whilst in a con- 
tinuous-current motor the equivalent part—namely, the 
commutator—must be inside the motor case. Mr. Valatin 
has introduced the conception of “ weight factor,” which is 
a number obtained by dividing the product of speed and 
weight by the horse-power. Taking on this basis the 
weight factor of a continuous-current motor as 100, the 
weight factor of a corresponding single-phase motor comes 
to about 140 and that of a three-phase motor to 60. 
WHAT OTHER COUNTRIES ARE DOING. 

Before entering into the technical details of some of the 

work done in electrification of main lines, it will he inte- 
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Fie. 21. — Details of Ganz Double Motor and Controller. 


resting to briefly glance at the proposals for electrification 
on a large scale made by the Governments of various 
countries. 

Italy. —To the Italian Government belongs the distinction 
of having from the first realised the enormous advantage 
electric railway service has for that country. The Milan- 
Ponto Cerese and, shortly after, the Valtellina lines were 
built under Government sanction, and with the intention 
of being eventually taken over by the Government when 
the transfer of the steam roads to the State should take 
place. The experience gained on both these lines has been 
so favourable that the Italian Government has decided to 
electrify some other lines at once, and it may be expected 
that this process will go on steadily, so that eventually alt 
the Italian lines will be worked electrically. For a country 
which has no coal but plenty of water power, this is 
obviously a sound policy. "There was another circumstance 
which prompted the Government to set aside a considerable 
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sum (nearly three million pounds) in its last ian dp for 
electrification. The whole of the coal used for industrial 
purposes in Milan and other centres in Lombardy comes by 
sea vid Genoa. The railway lines from Genoa to Milan 
climb the steep slope of the Apennines north of Sanpirre- 
darena, and owing to the heavy gradients only short trains 
can be dispatched. In addition to the coal traffic there is 
a large goods traffic for Switzerland and Germany passing 
over the same metals, so that at times the lines are very 
congested, and last winter Milan was on the brink of a coal 
famine, With electric traction the capacity of the existing 
lines will be nearly trebled, so that the supply of coal to 
the vast industry of Milan and of Lombardy generally will 
be assured. On the proposal of the Government the Italian 
Parliament voted in the last session 1:52 million pounds for 
power stations, sub-stations, and line equipment and 1:28 
millions for electric locomotives, the intention being to 
retain the existing passenger and goods rolling-stock and 
simply change the steam locomotives for electric locomotives. 
The present programme comprises the electrification of 11 
main lines, of which two are in Upper Italy, one in 
Central, and one in Southern Italy. The total mileage is 
247, and the total length of track 337 miles. The system 
throughout is three-phase current, with 3,000 volts on the 
trolley wires at 15 frequency. The pressure on the feeders 
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ө. 22.—Diayram of Ganz Double Cascade Connections for Four Speeds. 


is 13,000, 20,000, and 25,000 volts, according to distance, 
and the sub-station will be fitted with four transformers of 
750 kw., of which three connected in delta will supply the 
line, whilst the fourth is spare. The locomotives will 
weigh 60 tons, and have five driving axles. They will be 
fitted with two 1,000-h.p. three- phase motors. The 
engineers of the Italian Government are evidently strong 
believers in the three-phase system, which is probably the 
result of the very satisfactory working of the line which 
Messrs. Ganz and Co. have electrified in the Valtellina five 
yearsago. This line has a total mileage of 67, and presents 
а maximum of difficulties. Of the section Lecco-Colico, 
35 per cent. is tunnel, there are curves of 1,000ft. radius 
(on switehings and crossings only 500ft.), and there are 
gradients up to 20 per 1,000. "The pressure in the feeders 
is 20,000 volts, and that in the trolley wires is 3,000 volts. 
The rails act as oneof theconductors. Although the opponenta 
of the three-phase system have prophesied all sorts of 
trouble with the two overhead conductors there has been 
none, and the officials are so satisfied with the system 
that a proposal is now being considered to change the con- 
tinuous-current equipment on the Milan-Gallerate-Ponte 
Caresio line for three-phase equipment. This must not be 
taken as an adverse criticism on the oldest electric main 
line in Italy. The line is working very satisfactorily. 
Since its electrification the number of trains has been 
quadrupled (the trains being shorter and more frequent), 


and the number of passengers carried is 2} times what it 
was in steam days. Still, the Italian engineers seem to 
think that the line could do better still if converted to the 
three-phase system. 

Switzerland.—As regards lack of coal and abundance of 
water power, Switzerland is very much in the same position 
as Italy, but the condition of its railway service is some- 
what different, as nearly all roads are very hilly, very 
high speeds are not required, and summer tourist traffic is 
of greater importance than elsewhere. In the beginning of 
1904 the Swiss Government called together a committee 
of experts, and instructed them to report on the electrifica- 
tion of the whole of the Swiss railways, which meanwhile 
have become State property. There is in Switzerland a grow- 
ing tendency for the nationalisation of the more important 
water powers, and an apprehension that by the time Govern- 
ment ie ready to electrify the railways there will be no 
water powers lott out of private hands. Hence the committee 
were instructed first of all to ascertain what amount of 
power will be required for the railway service, so that 
the Government may secure the necessary powers ere it be 
too late. Besides Swiss railway officials and Prof. Wyssling, 
who acts as general secretary, the committee contains 
representatives of the large Swiss electrical firms and the 
societies of electrical engineering and central stations. 
The reference for the labours of this committee is as 
follows: (1) what power is required for electrifying all 
Swiss railways; (2) report on the various systems of 
electric traction; (3) give a list of those water powers 
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Fig. 25.—Map of the Rai ways near Siockholm which have been Electrified. 


which could be utilised ; (4) give capital cost and annual 
working expenses; (5) establish standards for electrifica- 
tion. The committee has issued an interim report dealing 
with the first reference. It is still working, and further 
reports may be expected during this year. The demand 
for power has been calculated on the basis of the actual 
goods and passenger traffic on the busiest day in summer 
and winter. In making the calculation for every train the 
profile of the line and the energy wasted in starting were 
taken into consideration, the air resistance was calculated 
from Barbier's formula corrected by the results of the 
Zossen trials, and no pains have been spared to get aceurate 
results. The summer traffic is, of course, heavier than the 
winter traffic, but in winter the energy for heating and 
lighting has also to be supplied. Both together amount on 
the average to 13 percent. of the energy required for 
traction. The energy that bas to be supplied per day per 
passenger for heating has been found from experiments on 
the Frieburg-Murten Railway (where the coaches are elec- 
trically heated) to be 1,100 watt-hours. For lighting the 
daily energy is only 250 watt-hours per passenger seat, the 
low average being due to the fact that, with the exception 
of the Gothard, there are no lines on which passenger trains 
run the night through. То be on the safe side, tho com- 
mittee figured on weight of trains somewhat in excess of 
those now prevailing in steam traction, but they assumed 
that the whole service would be by locomotives, not motor 
coaches. This, although not the most economical, is an 
unavoidable method of working, since the Swiss lines must 
take over the International trains as they are delivered 
over the frontier from four different countries. The com- 
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mittee also made a very safe estimate as regards over-all 
efficiency (only 40 per cent.), and did not allow anything 
for recuperation, which is quite a valuable feature on the 
Valtellina line. Since the system to be adopted is not yet 
decided, it was, жер к. as well that recuperation of energy 
on down grades and slowing up, which is a peculiarity of one 
particular system, should be left out of account I merely 
mention the matter to show that the estimate made is certainly 
rather above than below actual requirements. Yet the total 
power required is astonishingly small. The total energy to 
be developed on the shaft of the turbines in 24 hours is only 
2:4 million horse-power һойгв, or a steady load of 100,000 h.p. 


The committee have also reckoned cautiously as regards 
the overlapping of the demand which may come on to the 
same power-house from various lines. They assume that 
the maximum demand may be as much as five times the 
average, and thus they find that the total power of the 
turbines which will be required in the various power-houses 
will aggregate to 500,000 h.p. It isinteresting to compare 
with these estimates the amount of energy actually developed 
by locomotives as far as an estimate is possible from the 
amount of coal used. The Swiss railways consume annually 
over three-quarter million tons, or 2,200 tons daily, which 
corresponds to about 800,000 horse-power hours of tractive 
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Fig. 25. — Westinghouse Locomotive used on Swedish Main Lines. 


energy. The committee reckon 40 per cent. of 2:4 million, 
or 960,000 horse-power hours. 

Sweden.—This country should prove a promising field for 
electrification, in so far as it has water power and coal is 
dear, the price paid by the Swedish railways reaching and 
exceeding sometimes 22s. per ton. On the other hand, the 
enormous distances and the low density of population of 
only 30 inhabitants to the square mile are adverse factors. 
When one considers that the cost of feeders, sub-station, 
and electric equipment of the permanent way comes to 
about £2,000 per mile of track, it is easy to see that the 
capital outlay and maintenance, although not important 
items on a line with plenty ‘of traffic, will be a rather 
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heavy burden on lines which have only little traffic. 
Yet the Swedish Government has made a beginning with 
electrification. Some years ago it sent its chief electrician, 
Mr. Robert Dahlander, to the Continent of Europe and to 
America to study the question of working main lines elec- 
trically, and on his return in the beginning of 1904 the 
Swedish Parliament voted £23,500 for experiments on two 
short lines running out of Stockholm to the north-west and 
north. (Fig. 25). At Tomtebodaa power-house was fitted with 
two De Laval turbo-generators of 270 h.p. each, producing 
500-volt single-phase current at 25 frequency. The gene- 
rators are arranged for variable speed, so that a frequeucy 
of 20 and one of 15 can also be had. Only single-phase 
eurrent is being used, Mr. Dahlander having come to the 


FIG. 26.—Siemens Locomotive for the Railways in Sweden, 


conclusion that neither of the other two systems is equally 
suitable on lines on which, by reason of their great length, 
a very high pressure in the trolley wire is essential. To 
lower the pressure and use more sub-stations would on 
lines with little traffic not be economically justifiable, 
whilst the higher efficiency of either of the other systems 
is of little importance in a country where water power is 
not only cheap, but supplied from lakes which form natural 
storage reservoirs to be drawn upon for the peak loads. 
The trolley line is suspended from single (Fig. 24) and on 
certain parts from double catenaries. The same posts also 
earry telephone wires, and it was observed that the latter 
assumed a potential of 4,500 volts to earth when the 
troley wire received current at 20,000 volts. Means 
had, therefore, to be found to carry off to earth the 


Fie. 27. —Motor Car Train in Sweden equipped by the Allgemeine 
Elektricitats-Gesellschaft. 


charge induced in the telephone circuit without interfering 
with its use as a telephone line. In addition to drilling in 
the usual way to eliminate induced currents, an electro- 
magnet with double winding was put at either end as a 
shunt to the line and the middle point of the winding con- 
nected to earth. The self-induction of this magnet is 
sufficiently great to prevent any appreciable part of the 
telephonie eurrents being shunted, whilst static charges 
flowing to earth through the middle point to the winding, 
and, therefore, through the windings in opposite sense, 
encounter no self-induction. The trolley voltage is obtained 
by step-up transformers in the power-house, and the latter 
are so arranged that by changing the connections of the 
sub-divided winding pressures varying from 5,000 to 
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37,500 volts can be obtained. The British Westinghouse 
Company, the Siemens-Schuckertwerke, and the Allgemeine 
Elektrieitáts - Gesellschaft of Berlin have each supplied 
rolling-stock for this experimental line.. The Westing- 
house locomotive (Fig. 25) is adapted to take current at 
ó, 6, 12, 15, and 18 thousand volts; it has two driving 
axles each fitted by spur gear with а 150-h.p. motor, and 
the maximum tractive effort is four tons. The Siemens 
locomotive (Fig. 26) is built for a trolley voltage 
of 20,000 volts; it weighs 36 tons and its maximum 
tractive effort is six tons. It has three driving axles, 
and is fitted with three compensated series motors 
of 110 hp. normal capacity, the voltage of 350 being 
obtained by a transformator of 350 k.v.a. output carried 
on the locomotive. The motors are cooled by air blast 
taken through a gauze filter to prevent dust getting to 
the motors. The motor-coach train (Fig. 27) was sup- 
plied by the Allgemeine Elektricitits-Gesellschaft. Each 
motor coach is fitted with two 120-h.p. Winter-Eichberg 
motors adapted to take current at 6,000 volts. The gear 
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Fie. 28.—Map of the Swedish Main Lines to be Electrified. 


fitted at present permits of a maximum speed of 28 miles 
per hour, but other gear wheels have been supplied, so that 

y putting these on the speed may be increased to 40 miles 
per hour. The motor coaches are fitted with the usual bow 
collector, but as it is intended to experiment also with the 
Oerlikon system, the necessary provision for the Oerlikon 
rod has been made on the roof of the coach. The regular 
service by electric traction was started on the Stockholm- 
Jarfva section on Feb. 23 of last year, the rolling-stock 
here described being used. Whilst the experiments were 
in progress the Swedish Government purchased three 
waterfalls with an aggregate of 24,600 h p., which, with the 
Trollhattan and Elfkarleby Falls (Fig. 28) already in its 
possession, will enable it to supply over 50,000 h.p. for 
railway traction in the southern part of Sweden over 
about 1,300 miles of line. For this part of the country 
Mr. Dahlander has worked out complete plans and estimates 
for electrification. There will be five large power-houses, and 
the water power now in possession of the State will suffice 
for present requirements, but Mr. Dahlander estimates an 
increase of 60 per cent. in the traffic by 1920, and to 
provide for this he supplements two of the power stations 
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by steam plant, the fuel being peat.. The pressure in the 
feeders will be 50,000 volts, and that in the trolley 15,000 
volts. The lines total up to 1,380 miles, and the single 
tracks, including sidings, to 2,800 miles. The five power 
houses will contain steam and water turbines, with a total 
of 80,000 h.p., and the cost of the generating plant, includ- 
ing the purchase of water rights, comes to £1,540,000, 
whilst the cost of feeders, sub-stations, and electric equip- 
ment of the permanent way amounts to £2,620,000, so 
that the total outlay is estimated at £4,160,000. The cost 
of electric locomotives is not included in this sum. In 
estimating the cost of maintenance and working expenses, 
Mr. Dahlander includes locomotive charges. He also 
assumes that for the present fifty of the existing steam 
locomotives would be retained as reserves, and that each cf 
these would do about 6,000 miles per annum. The net result 
of these calculations is that with coal at 228. a ton the 
annual saving in 1920 will amount to about £200,000. 


( To be continued. ) 


STANDARD PERFORMANCES OF ELECTRICAL 
MACHINERY.* 
BY DR, RUDOLPH GOLDSCHMIDT, ASSOCIATE-MEMBER. 


Modern engineering is divided into so many branches, 
all so complex, that the specialist in any one of them can 
hardly be expected to be intimately acquainted with the 
qualities of machines built by specialists in the other 
branches. In such cases he looks for advice to the 
standards committees of our great engineering societies, 
who have not only aimed at standardising manufacture, 
but have also drawn up rules for the benefit of the user of 
machinery. Little information of a definite nature as to 
standard performances of motors and dynamos is, however, 
available, probably because it is very difficult to obtain 
agreement between all the parties concerned. For instance, 
а purchaser of a. 10-h.p. motor will look in vain for 
information as to what the efficieney of such а machine 
ought to be. If there were any standard rule prescribing 
that the efficiency should be 85 per cent., manufacturers 
would probably endeavour to obtain 854 per cent., and it 
might become & point of honour to exceed the conditions 
of the rules. Suggestions for standard performances, 
standard power factors, standard efticiencies, etc., from a 
private quarter may, however, be acceptable, and, after 
criticism and discussion, may become very useful as a 
private standard. 

Although they might not be quite indisputable, such 
normal figures would be of assistance in many respects. 
The mechanical engineer cannot be expected to know what 
will happen if, say, in a machine tool or crane a gear is 
arranged to be cut out and the motor speed reduced. The 
effect is entirely different with two-phase, three-phase, 
single-phase, or direct-current machines, depending on the 
periodicity and other considerations, and it, therefore, 
requires a good deal of special knowledge to decide upon 
the most suitable type of machine to employ. I will 
mention only one of the many cases I have come across, 
A 5-h.p. two-phase induction motor for a crane had been 
fixed at as low a speed as 500 r.p.m., the overload capacity 
had been specified as 150 per cent., and the frequency was 
50~. It does not appear at first sight that the current 
consumption of such a motor is about double that of a 
machine running 250 revolutions faster, or that a some- 
what smaller overload capacity would have improved 
matters. The mechanical parts of the crane had been 
finisbed, and the motor had to be built contrary to the 
better judgment of “all who knew.” In such a case a 
timely warning would have been of value. It is needless 
to say that approximate standard performances, if fairly 
complete, can be used for the practical and, perhaps, also 
for the theoretical comparison of different classes of 
machines and of different supply systems. For these 
reasons I was induced to write this paper, an additional 
encouragement being the well-known fact that the perform- 
ances of different makes of machines do not differ very 


* Paper read before the Institution of Electrical Engineers 
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much in actual practice, so that there must exist something 
like a “ standard performance.” 

In compiling the paper I have avoided as far as possible 
dealing with such generalities as are to be found in text- 
books, and have endeavoured to demonstrate the results by 
means of curves, restricting myself to comments on these 
only. By the exclusion of all questions of design as well, 
the compass of the paper has been considerably reduced. 
All electric motors and dynamos work through the inter- 
action of the magnetic flux and the ampere-turns. What- 
ever machine one may select, whether it be an induction 
motor, an alternator, a synchronous motor, or a direct- 
current machine, one always finds a cylinder carrying 


e сг E 5338 — 774299 ша Б 
Fic. 1.—Direct Current. Standard Fluxes and Ampere-wires of Armature. 
am turns on its circumference and a magnetic flux 
entering this cylinder in a radial direction. The torque is 


the product of both ; or, taking 
Torque = constant x KW 


rovs. 


e calling power the kilowatts reduced to 1,000 r.p.m., 
en 


“Power” = K W at 1,000 revolutions = constant x ampere 
wires x flux = constant x A W x F. 


With direct-current machines, polyphase alternators, and 
polyphase induction motors, the constant averages 0°165 
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Fic. 2.—Direct Current. Core Loss at 1,000 Revs. per Minute with 
different lluxes " 


x 10-2; with single-phase machines it averages 0'145 
* 10. By ampere wires" is understood the total number 
of conductors which аге cut by а plane in the middle of 
the armature at right angles to the shaft, multiplied by 
the number of amperes per conductor. With induction 
motors the ampere wires are those of the rotor only. The 
flux is the sum of all fluxes entering the armature from all 


poles together. It is naturally possible to obtain а certain 
"power" with an infinite number of combinations of 
ampere wires and fluxes. In actual practice the fi for 
both will be of the same order if we express A W in 10! 
(kiloamperes) as unit, F in 10° (megalinos; 1 megaline 
= 167 kapplines). 

The conditions fixing А W and F vary for every class of 
machine, and are not always those of economy of design. 
With direct-current machines the commutation, with 
alternating motors the pull-out, with alternators the 
oe drop, come into consideration. Of the two factors, 
A W and F, working together to produce the output, 
one, F, is constant, while A W increases with the load. 
А W tends to destroy Е, and causes sparking or voltage 
drop. Therefore, in order to produce a good machine, 
F must not be too weak. It is due to these well-known 
conditions that Е and A W do not actually vary во very 
much. The effect on the efficiency, which is the chief item 
about to be considered, is very small indeed, even if F 
varies by quite a considerable amount, as will presently be 
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Copper Loss of Armature with different 


Fic. 3.—Direct Current. 
Ampere-wires 


seen. There are certain sections required for F and A W, 
as the density must not exceed a certain figure, limited oy 
heating or saturation (teeth). Further, the length of pat 
which the flux and A W have tọ flow in is also very nearly 
fixed, as both are interlinked, and have to surround one 
another. "Therefore, if the A W and the size are given, the 
copper losses due to А W are pretty well fixed, as well as 
the core loss, provided the speed at which the flux revolves 
is known. Figures in detail on this point for direct-current 
machines are given below. 


DiRECT-CURRENT MACHINES. 

Fig. 1 shows F and A W for different K W at 
1,000 revolutions, and the figures may be considered 
normal for machines having no commutating poles. In 
most cases these fluxes are identical with the most 
economical flux, especially with moderate speeds. With 
commutating poles the flux may be 25 per cent. or 
even 35 per cent. less. There is also some variation, 
dependent on whether the machine is very narrow or 
excessively broad, on the number of poles, ete. We will 
disregard this for the present. The core loss caused by a 
certain flux, F, is proportional to the speed. Taking 
1,000 r.p.m. as the unit of speed, Fig. 2 shows the core 
loss at different fluxes. If it is desired to know what the 
eore loss of a 500-kw. machine is likely to be, the speed 
1,000 
250 
= 2,000 kw. at 1,000 revolutions, and take from Fig. 1 
flux Е = 99 megalines; Fig. 2 shows that the core loss 


being 250 r.p.m, we take “power” = 500 x 
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Pre = 51,000 watts with Е = 99 at 1,000 revolutions— 


that is, at 250 revolutions „== х 31,000=7,750 watts, or 
3 

1750 21:55 per cent. It must be understood that, if 

500,000 


Pye = constant x revolutions, this is not correct for one and 
the same machine. There are eddy-current losses, which 


Fic. 4.—Direct- current Generator. 100 k. w. 500 Revs. per. Minute, Losses 
in Armature, with diferent Fluxes and A М 


increase as the square of the speed, the hysteresis only 
being proportional to it. But in our case the machine 
with more flux is a different machine, more iron section 
being provided. This is the reason why we are entitled to 
make the core loss practically proportional to the speed. 
The armature copper loss is dependent on A W only, as 
shown by Fig. 3. In the case of our example, we take 
from Fig. 1 for 2,000 kw. at 1,000, A W = 125 kiloamperes, 
8,100 
500,000 
= 162 per cent. Copper and iron loss together amount to 
1:62 + 1:55 = 5'17 per cent. Picking out the same figures 


and from Fig. 3, 8,100 watts copper loss, pe. = 
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iG. 5.- Dircet Current, Armature Core and Copper Losses in per 
Cent. of ир 


for a 100-kw. machine, running at 500 revolutions, we find, 
from Fig. 1, F=31, AW 40, and from Figs. 2 and 3 


Core loss = 2,650 watts. 
Copper loss = 2,000 watts. 
Total, 4,650 watts = 4:65 per cent. 


If F were reduced by 20 per cent., or to 25 megalines, 
А W would rise to 50 kiloamperes, and 


Core loss — 1,950 watts. 
Copper loss = 2,650 watts. 
Total, 4,600 watts = 4:6 per cent. 
The total losses, therefore, have not changed. In Fig. 4 
the A W, copper, core, and total losses have been drawn up 
for 100-kw. 500-revolution machines designed with different 


fluxes, and it will be noticed that the total losses are 


practically unchanged— that is, only between 4,550 and 
5,000 watts—if the flux is altered from 21 to 37 megalines. 
The losses with well-designed machines cannot be far from 
this minimum, as it is very expensive to provide surface 
for extra losses. 

For convenience sake I have combined Figs. 1, 2, 5 to 
form Fig. 5, where the losses are expressed in percentages 
of the output, and as a function of the “ power” kilowatt 
at 1,000 revolutions. By expressing them as a percentage, 
fy, is now independent of the speed, whilst ро, is inversely 
proportional to it. As unit of speed we take again 
1,000 r.p.m. For а 100-kw, machine at 500 revolutions: 
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Fig 6.—Direct Current. Field Copper Loss as per Cent. of Output 


Power P = 200, core loss 265 per cent., copper loss 
1x 1,000 


900 


the field magnets are a function of armature ampere-turns 
and flux, the former demagnetising and the latter requiring 
to be driven through the airgap. These ampere-turps 
have to surround the flux coming from the armature, which 
fixes their mean path, so that there exists a law which con- 
nects the power of a machine with the losses in the field. 

I will define the expression field ampere wires as the 
field ampere-turns per pole multiplied by the number of 
poles and multiplied by 2. The field A W and the losses 
as a function of the power are shown in Fig. 6. The losses 
are again expressed in percentages of the output, and for 
correction require to be varied in inverse ratio to the 


= 2 per cent. of 100 kw. The ampere-turns of 


of the machine. 
«буроо revs. 
Fic. 7.— Brush Frictior Loss at 1,000 Revs. and 200 Volts 
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speed, 1,000 r.p.m. being again taken as normal. It may 
be noted that with large machines the field A W is about 
25 per cent. more than the armature A W, and that 1,000 
A W is about the lowest figure found with very small 
bipolar machines. A 100-kw. machine, running at 500 r.p m., 
would have (Fig. 6) 0°67 x 200 = 1˙55 per cent. losses in 
the field magnets. In machines with commutating poles 
the losses in the main poles are reduced, but this reduction 
is made up for by the losses in the commutating poles. 

It remains to consider the friction losses. The most 
difficult question is that of the brush friction, but here also 
there exists а definite relation between current, current 
density in the brushes, and voltage drop, coefficient of 
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friction, and frietionlosses. Also the commutator diameter 
can be approximately determined from the output; so that, 
choosing 200 volts and 1,000 revolutions as normal, a curve 
can be plotted (Fig. 7) giving the percentage brush friction 
as а function of К at 1,000. These figures vary 
inversely as the voltage and directly as the speed. 

Ezample.—100-kw., 500-revolution, 500-volt dynamo. 
Power, 200 kw. at 1,000. From Fig. 7: 2'1 per cent. 
x 2990 x cages 1:7 per cent. 

1,000 500 „ ï 

The bearing friction and windage are practically indepen- 
dent of the power, and depend almost solely on the 
angular velocity—that is, the revolutions per minute. 
Fig. 8 gives practical average figures for this class of 
friction. The voltage drop in the brushes expressed as a 
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with high-current and somewhat more with high-voltage 


It is somewhat less 
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Еіс 8.— Bearing Friction and Windage. 
machines. With ооррег brushes it may drop to about 
m but ought not to be assumed to be lower. For 


instance, а 500-volt machine would have a loss of 


500 = 0:4 per cent, due to voltage drop in the brush 


contact. Figs. 5, 6, 7, and 8 enable the efficiency of any 
direct-current machine to be estimated. Referring again 
to the example of a 500-volt, 100-kw., 500-revolution 
machine, we find : 


Oore %% ! 2°65 per cent. 

Armature copper loss ............ 1 е 

Brush friction ........ O88 | 

Wind and bearing friction 0°75 „, 

Brush drop ........................ 0:40 ii 
!.. 760 „ ol output 
Output — 100:0 " 
шүп ————— 10760 „ 

cienoy ..........eeeeeeeeee 92 9 $5 


To avoid going into details, the total efficiency has been 
otted in Figs. 9 and 10 for different speeds and as a 
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Fic. 9.—Efficiencies o! Direct-current Machines, 500 Volts. 


function of the actual output (not power” in this сазе) of 
the machine, Fig. 9 giving the efficiencies of dynamos up 
to 5,000 kw. In Fig. 10 the abscisse represent brake 
horse-power, but naturally motor and dynamo efficiencies 
are practically identical so that.Fig. 10 can also be used 
for dynamos. The voltage has been assumed to be 500 
volta, If the vol is different, а correction may be 
carried out in the brush friction and brush drop. The 


comparatively low efficiencies at very high speeds are due 
chiefly to friction and core loss. Figs. 9 and 10 give only 
the full load efficiency. An idea of the performance with 
smaller loads can be gained by referring to the curves 
giving the losses in detail. 

RoTARY CONVERTERS. 

The efficiency of a rotary converter may be obtained 
from the effiviency of the corresponding direct-current 
machine, making allowance for the losses on the alternating- 
current slip-rings. For this purpose the curves in Fig. 7 
may be used, reducing the friction found in this way to 
about one-half. This is naturally only very approximate. 
The output of a direct-current machine can be inc by 
a certain percentage if used as a rotary, with three-phase 
current by 33 per cent., and with six-phase by 90 per cent. 
As the power factor is not always unity, and a slight 
deviation from this reduces the output again, it cannot be 
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Fic. 10.—Efficiency of Direct-current Machines, 500 Volts. 
assumed that the latter is increased by the full amount, but 
only, say, by 20 per cent. and 40 per cent. respec- 
tively.- For approximate estimates the following formule 
may be 


sor thr — АЕ 
9. 88 T0070  Ureephase, and Im ET I 
for six-phase, where g, is the rotary efficiency and g the 
efficiency of a direct-current machine, which is (= - 1) 
= 17 per cent. and 28 per cent, smaller; 9 is to be taken 


from Figs. 9 and 10. Thus а 500-kw. direot - ourrent 
machine at 250 revolutions would as a three-phase rotary 


à 947 
have an efficiency of 58870070077 95 per cent. 


(To be continued. ) 
— 
| PERSONAL 


The staff of the eleotrical department of the North Staffordshire 
Railway Co. celebrated their eleventh annual dinner on the 23rd inst. 


Mr. J. W. Farrell, of Manchester, has been appointed mains 
55 in the electric supply department of the Birmingham 
Corporation. 


e Wolverhampton tramways employés held their annual dinner 
last week. Mr. Luntley, the tramways manager presided, and a very 
enjoyable time was spent. 


THE ELECTRICAL ENGINEERS, R.E. (VOLS.). 


Orders for week ending Saturday, Feb. 8. 
Monpay, Fes. 5. —'' A " Ooy.—Technical drill, 6.30 p.m. 
Turspay, FEB. 4. —' B оаа drill (recruits), 6 p.m. 

Technical drill, 7 pm. 
WEDNESDAY, FEB. 5.—'' A" Badge examination for “О” and “р 
companies, 6 p.m. 
THuBsDAY, FEn. 6.— C" Moy connu drill (recruits), 6 p.m. 
Tec 


nical drill, 7 p.m. 
Fripay, Fes. 7.—'' D " Ооу. —Іпѓапіту drill, 6 p.m. 
Technic 7 p.m. 
SATURDAY, Fes. 8.—N.C.O.s mess dinner at the Cafe Monioc 
at 7.15 p.m. 
(Signed) J. H. S. PuiLLIPs, Captain, 
Acting Adjutant. 
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Siemens double catenary system, as shown in 


; on the 
THE MIDLAND RAILWAY ELECTRIFICATION. Fig. 1. The pressure on this trolley wire is 6,000 volts. 


Fig. 2 shows the work of erecting the gantries in progress. 
As is well known, the Midland Railway Company have | From these gantries which span the track the trolley wire 
equipped for trial purposes about nine miles of their | issupported. These photographs were shown by Prof. Gisbert 
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railway near Heysham. Messrs. Siemens Bros. Dynamo | Kapp in his second Royal Institution lecture last Saturday. 
Works, Limited, have carried out the work, and have so | The rollingstock on this line is being supplied partly by 
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Ета. 2.—The Electrification Work at anzimportant Junction on the Midland Railway. 


far completed it that the first trials have been successfully | Messrs. Siemens-Schuckertwerke and the rest by the 
made. On this line theoverhead trolley wires are suspended | Westinghouse Company. б 
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NOTES. 


Electro- Harmonic Society. — We are informed 
that, in consequence of the non-completion of the new 
St. James’s Hall, the Ladies Night" concert on Friday, 
Feb. 21, will be held at the Bechstein Hall, Wigmore- 
atreet, W. 


French Electrotechnical Committee. We read 
in our contemporary, L Industrie Elecirique, that two com- 
missions were appointed by this committee at a recent 
meeting—-one of these for the purpose of inquiriug into the 
scheme for a dictionary of French and English techno- 
logical terms, proposed by the English committee, also to 
go into the question of symbols and photometric units ; 
the second to inquire into the various questions arising 
from the use of the word “standardisation.” We may here 
add that the committee have been advised to adopt 
the term “uniformisation " as the French equivalent for 
standardisation. 


Institution of Civil Engineers —The council of 
the Institution of Civil Engineers have made the following 
appointments to scholarships under the Yarrow educational 
fund: No. 9, Fred Harrison, to assist him to take a course 
of apprenticeship to Messrs. Heenan and Froude, of Man- 
chester ; No. 10, George Edgar Morgan, to assist him to 
follow a course of study at the Royal College of Science ; 
No. 11, Frederick Hickey, to assist him to follow a course 
of study at the Royal Naval College, Greenwich ; No. 12, 
Charles Oliver Calleott Reilly, to assist him to take a 
course of apprenticeship to an engineering firm; No. 13, 
Joseph John Elliott, and No. 14, Duncan Davidson Forbes, 
to assist them to take courses of apprenticeship with 
sessional study at the East London College ; No. 15, Henry 
William Turner, to assist him to follow a course of study 
at the Royal College of Science. Applications for these 
scholarships have to be made in accordance with regulations, 
copies of which and further particulars may be obtained 
from the secretary, Dr. J. H. T. Tudsbery, at the Institu- 
tion of Civil Engineers, 25, Great George-street, West- 
minster, S.W. No further appointments to scholarships 
under this fund can now be made until the autumn of 1910. 


London University and Lord Kelvin.—The follow- 
ing letter has been sent to the Vice-Chancellor and Principal 
of the University of Glasgow: We are desired by the 
Senate of the University of London, who met yesterday 
4Jan. 23) for the first time after the Christmas vacation, 
to tender to you, and through you to the University of 
Glasgow at large, an expression of our sincere sympathy 
in the loss which you have suffered by the death of your 
chancellor. Lord Kelvin’s researches into the operations 
of Nature and his contributions to the sum of human 
knowledge, by which the work of all the universities of 
the civilised world has been so notably advanced, have 
given additional lustre to the illustrious name of the 
University of Glasgow. It must ever remain to you a 
source of the proudest satisfaction that a career nobly and 
beneficently devoted to the welfare of humanity was 
throughout associated with the body over which he was 
presiding when the world lost him. We are proud to 
remember on this occasion that Lord Kelvin was one of 
the only two men, outside the circle of Royalty, upon whom 
the University of London has ever conferred an honorary 
degree.” The letter was signed by Lord Rosebery 
(chancellor), Sir A. W. Riicker (principal), and other 
members of the senate. 

The Migration of Industries.—The tendency of 
manufacturers to move into country districts from large 
centres stil] continues ; an instance in this direction being 


the move taken by the well-known firm of Messrs. Chubb 
and Sons’ Lock and Safe Company, Limited, who have 
arranged to purchase 10 acres of freehold land on the 
Fallings Park Estate within the borders of the borough 
of Wolverhampton. A fact that has weighed heavily 
with this firm in deciding upon a removal of their works 
was the greater facilities and the cheaper cost of electric 
power in the Wolverhampton district compared with 
London. Before finally deciding upon removal, Messrs. 
Chubb tested the district for seven years as a manufac- 
turing centre and found that the cost of manufacture there 
was more favourable to them than in London. It is their 
intention, we understand, as soon as the negotiations are 
finally concluded, to begin the new works by erecting the 
first part of a large and commodious steel structure giving 
ample space for building in any quantity and any size 
strong rooms and safes of their well-known types. The 
building will be fitted with high-speed electrical machinery, 
eranes, ete. The men and machinery from the experi- 
mental works at Wolverhampton will be moved to the 
new building as soon as it is ready, and the men and 
machinery from the larger works now in London will be 
gradually transferred. 


Manchester Electrical Exhibition.—At a repre- 
sentative meeting held on Monday, Jan. 20, in Manchester, 
the organising committee with reference to this exhibition 
was completed. Councillor Kay, J.P., of Manchester, was 
elected chairman of the committee, and Councillor Barrett, 
J.P., of Salford, deputy chairman. The secretary gave a 
full report of the scheme as existing up to date, and it was 
unanimously decided to put same into effect, and to enter 
into the necessary arrangements for holding the exhibition 
in Manchester next October. In order that matters should 
be dealt with promptly, an executive committee was 
appointed, consisting of the following gentlemen: the 
chairman, the deputy chairman, the consulting engineers 
(Messrs. Pearce and McCowan), and Messrs. H. Berry, 
H. Bavis, D N. Dunlop, F. Nalder, C. D. Taite, and H. Talbot. 
In order that the committee may be able to decide definitely 
as to the size of the buildings which is immediately 
necessary to place the contract for, it is intended to send 
out a preliminary circular to the trade asking for an 
Indication as to space required by various exhibitors, and 
the design of the buildings will be such that extensions 
can readily be effected up to within three months of the 
date of opening. Large numbers of applications, we under- 
stand, have already been received from the principal elec- 
trical and engincering firms throughout the country, and it 
is hoped that all those likely to be interested will assist 
the committee in concluding their final arrangements for 
this important exhibition, by dealing with the matter 
promptly and by getting in touch with the management at 
the earliest possible moment. The executive committee 
were also instructed to enter into agreements with Messrs. 
Northcote and Davenport for the carrying out of their 
requirements. 


Electricity in Medicine.—In addition to the discovery 
of new methods of treatment in medicine and surgery, it is 
interesting to note how modern scientific ideas bring about 
the revival of an old method which, probably for want of 
better knowledge, had been allowed to fall into disuse. 
The Lancet gives an instance of this in the local introduc- 
tion of drugs through the unbroken skin with the aid of 
the electric current. This is generally known as cata- 
phoresis, and the method is nearly as old as our knowledge 
of the electrolytic process itself. At one time it was 
employed to a considerable extent both at home and 
abroad. In the electrolysis of a normal saline solution 
there is a migration of ions; the basic (sodium) ions 
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travel from the anode to the cathode, while the acid 
(chlorine). ions move from the cathode to the anode. 
This process is not stopped by the intervention of animal 
membrane or skin. As being more in harmony with 
modern ideas, the method is sometimes spoken of as ionic 
medication.” As our knowledge and experience increase 
there is every probability that this principle, which has 
already been found useful in several instances, will be 
employed in a gradually increasing degree.—The announce- 
ment is made that the fourth international congress on 
electrology and radiology will be held at Amsterdam from 
Sept. 1 to 5, 1908. The results of the three former con- 
gresses—at Paris in 1900, at Berlin in 1903, and at Milan 
in 1905—having proved their utility and importance, the 
fourth congress will be organised on the same lines. The 
programme will comprise electrophysiology and electro- 
pathology, electrodiagnostios and  electrotherapeutios, 
diagnostics and therapeutics of Róntgen rays, the study of 
diverse radiations, and medical electrotechnics. In con- 
junction with the congress an exhibition will be arranged 
of new or modified apparatus used in clinical and 
laboratorial work, and also a collection of important radio- 
graphs. 

Shape of Winding for Measuring Instruments.— 
In electrical measuring instruments it is desirable that the 
ratio of torque to weight of moving element should be as 
large as possible, for in this way the effect of friction in 
the moving system is reduced, and any inaccuracies due to 
this cause are greatly diminished. An interesting solution 
of this problem of design of moving-coil instruments is 
put forward by Mr. A. P. Young in the New York 
Electrical World. Mr. Young shows that a coil revolving 
in a magnetic field of uniform density exerts the maximum 
torque per unit weight when it is circular in shape. An 
examination of the equations shows that the torque erected 
by a coil in a uniform field varies directly with the area 
which the coil surrounds, quite independent of its shape. 
Comparison between the torque for a rectangular coil and 
for a circular coil shows that the latter gives approximately 
27 per cent. greater torque than a coil of square section, 
using the same length of wire in each case, and assuming 
that the magnetic field in which the coil moves is uniform. 
This conclusion is interesting, and is probably of greatest 
practical importance as applied to the case of a watt-hour 
meter of the commutator type. An instrument of this 
type consists of a rotating armature made up of a number 
of coils such as Mr. Young has assumed, and the torque 
exerted by this armature is proportional to the average 
value of the torque exerted by each coil. The conclusion 
shows that in such cases the spherical drum form of 
armature is the most economical. In the case of permanent 
magnet instruments, where there is a rectangular coil 
moving in a radial magnetic field of permanent value, the 
torque is dependent solely on the current passing through 
the coil and independent of the angular position of the 
coil. For such instruments it is seen that the square 
form of coil is the most economical, which means that 
for an instrument of this type the square section of coil 
gives the greatest torque for certain values of the magnetic 
strength, moving-coil turns, moving-coil current, and length 
of wire used. 


Tramway Bills in Parliament.—Of the seven 
Tramway Bills being promoted this year by private com- 
panies no fewer than five affect London. The London United 
Tramways Company propose to construct tramways in the 
parish of Brentford, and they are asking for an extension 
of time in respect of the construction of several authorised 
lines. An interesting proposal is that for the conversion 
of the old cable tramway to electrical on the Highgate- 


hill. The Metropolitan Electric Tramways Company are 
seeking to extend their tramway from Harrow-road to the 
Edgware - road. The Croydon and Southern Districts 
Tramways Bill proposes to incorporate a new company 
with a capital of £85,000 for the construction of tramways 
in the parish and borough of Croydon and in Beddington, 
Couledon, and Warlingham, with compulsory running 
powers over the tramways of the Croydon Corporation. 
The proposal under the West London, Barnes, and Rich- 
mond Bill to construet a new line of tramways to connect 
Richmond, Mortlake, and Barnes with Hammersmith is 
meeting with little local support, and if persisted in is 
likely to be strenuously contested. The section is being 
promoted by the Richmond Electric Light Company and 
the London Electric Supply Corporation, and the greater 
portion of the proposed line would traverse high-class 
residential districts. A representative meeting of rate- 
payers of Barnes and Mortlake have, by 450 votes to 6, 
protested against the construction of the tramways, 
and representations by memorial and deputation have been 
made to the local authority urging that the Bill be opposed 
in Parliament. Power is given in the Bill for the County 
Council to construct any of the proposed tramways in their 
area and lease them to the company. With regard to the 
provinces, the Nottingham and Derbyshire Tramways Com- 
pany want to extend the time limited by their Act of 1903 
for the completion of authorised works, while the Macoles- 
field and District Tramways Company wish to abandon all 
the powers granted them by their Act of 1906, except 
certain tramways within the urban district of Hazel Grove 
and Bramhall, which tramlines have been vested in the 
local authority Authority is further asked to dissolve the 
company. 

New Publications.— Modern Electrical Theory,” by 
Mr. Norman Robert Campbell, M.A. (Cambridge University 
Press. 7s. 6d. net). Mr. Campbell explains in a prefatory 
note the ecope and intention of this volume. It was begun 
with the idea of providing a text-book from which students, 
well grounded in the elementary branches of physics, 
might obtain some knowledge of the later developments. 
But departures from this scheme are obvious. There are 
lengthy descriptions uf theories which may be assumed to 
be familiar to such students, and there are discussions on 
controversial questions also, which are more suitable for 
advanced students. Mr. Campbell has attempted to 
expound the subject in its logical order, to analyse the 
arguments by which the various phenomena are correlated, 
and to draw special attention to the assumptions that are 
made, and to show which of these assumptions are funda- 
mental in the modern theory of electricity and which may be 
expected to be abandoned in the further progress of investiga- 
tion. The first part of the book deals with the electro- 
magnetic field, the second and third parts discuss the 
electron theory—inductive and deductive methods—and the 
fourth part electricity and matter.—We have just received, 
somewhat late in the day, a copy of the 1908 edition of 
the “Practical Electrician's Pocket-Book and Diary.” 
(London: S. Rentell and Co., Limited, 36, Maiden-lane, 
Covent-garden, W.C. 18. 6d. net.) This little publication 
has in past years been of great service to electricians, and 
with each succeeding issue its value is increased by the 
deletion of antiquated matter and the inclusion of new 
matter. The present issue has been increased by 32 pp. 
Important sections have been added dealing with such 
subjects as “Ignition Accumulators” (by Mr. Peto), 
„Curtis Turbines,” Time Lags, ‘ Switchboards,” 
“ Time Switches,” ‘ Photometry,” The Home Office 
and other Rules" “ІЕЕ. Tables,” ete. As in last 
year, the leather-bound copies contain a special coupon, 
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insuring the sum of £25 to the next of kin of any 
holder of the book who may be killed by electric shock. 


Greenwich Boiler Explosion Inquiry.—The report 
of the Board of Trade respecting the explosion of a thermal 
storage drum which took place at the works of the South 
Metropolitan Electric Light and Power Company, Limited, 
Greenwich, in 1906, was summarised in our issue of last 
week. The inquiry occupied an unusually long time, and 
great interest was evinced in the question of ite probable 
outcome. We need not repeat the information of which 
our readers are already possessed, nor go into the question 
of the fixing of the responsibility and the amounts to be 
paid to the Board of Trade towards the cost of the 
investigation by the parties held responsible. We might, 
however, mention one point to which the commissioners 
drew attention. The explosion may have formed a ground 
for false impressions as to the safety of thermal storage 
drums ; the commissioners, however, have placed on record 
the faet that nothing occurred at the inquiry to throw any 
doubt as to the safety of these drums. But they point 
out that if they are badly constructed or are поб worked 
under safe conditions, explosions will occur just the 
same as in the case of any other boiler. Quite apart 
from questions such as the safety of thermal storage 
drums and (in the case under consideration) of 
the effect of the indentations in the steel plate, another 
question arises from the inquiry, and this is not likely 
to be lost sight of. It has frequently been suggested 
that there should be in a large central station a well- 
qualified mechanical engineer, in addition to the chief 
electrical engineer. In most stations, however, both the 
electrical and mechanical duties are entrusted to one man. 
The observations of the commission on this point are of 
importance. They state: “In the management of elec- 
trical power stations, when the chief engineer is an electrical 
specialist, as he should be, it seems to us desirable that 
some arrangement of the staff should be made so that the 
engineer's responsibility for the safe working of the boilers 
should be lessened, or transferred to an engineer having a 
thorough knowledge of the working of boilers. A man of 
the working class, such as a boiler-house foreman, does not 
seem to us to be sufficient.” It remains to be seen whether 
this inquiry is likely to have the effect of ensuring a speedy 
reorganisation of the staffs of central stations so that a 
fully - qualified mechanical engineer should be included, 
wherever required. 


Standardisation of Design.—The interesting paper 
which Dr. Rudolph Goldschmidt read last week before 
the Institution of Electrical Engineers deserved to attract 
much wider attention from the designers and manufacturers 
of electrical machinery than the discussion gave evidence 
of having done, for it dealt with a subject about which 
little definite information is known, but which is of the 
utmoet importance as regards both the efficiency and economy 
of electrical machinery. The publication of the paper, 
however, will serve to make its contents more widely 
known, and gain for it a due appreciation. In this paper 
Dr. Goldschmidt attempted to show the necessity for 
standardisation of design, and presented a number of 
suggestions for standard performances, standard power 
factors, standard efficiencies, etc., which heconsidered as likely 
to be useful for adoption as private standards. It is needless 
to say that approximate standard performances, if fairly com- 
plete, can be used for the practical and, perhaps, also for the 
theoretical comparison of different classes of machines and 
of different supply systems. The reasons which induced Dr. 
Goldschmidt to write his paper were, as he explained, that 
as “the performances of different makes of machines do 
not differ very much in actual practice, there must exist 


something like a ‘standard performance.’” His results 
were demonstrated by a number of interesting curves. It 
would be useful to know, before considering whether stan- 
dardisation of desigu is desirable, how Dr. Goldschmidt 
arrived at his results, because the difference in their value, 
if based on theoretical calculations, or, on the other hand, 
on observations made in actual practice, must be obvious. 
Fortunately, Dr. Goldschmidt has been able to relieve our 
doubts on this matter, and from the explanation of his 
method, given by him at the meeting, it is clear that 
no better means could be adopted for arriving at 
the necessary conclusions. His plan was to get, first 
of all at first principles, then to work upon practical 
experience. For this purpose he not only considered 
machines of his own design, but compared them with 
machines designed by others. Under these circumstances 
his results may be recommended as a useful guide 
to what can be done in the way of designing machines for 
higher efficiencies. It may be urged that an attempt to 
standardise design which is practically laid down upon 
existing practice would retard development in dynamo and 
motor building. But it cannot be gainsaid that an 
incalculable benefit may accrue—especially to mechanical 
engineers—from a knowledge of standard performances of 
electrical plant. Dr. Goldschmidt’s paper undoubtedly 
contains much that will be helpful. 


Electrical Legislation.—The parliamentary session 
which opened on Wednesday does not promise to excite 
very great interest in electrical circles. In the first place, 
the London power proposals are somewhat tame in com- 
parison with the various proposals submitted during the 
two previous years, and it is yet uncertain whether this 
year will see a solution of the bulk supply problem. Three 
Bills are being promoted: (1) The London and District 
Electricity Supply Bill—promoted by the London supply 
companies, and in some respects resembling the one intro- 
duced in the House of Commons last session, but without 
success ; (2) the London Electric Supply Bill—which con- 
tains proposals for the constitution of a joint committee ; 
and (3) the Bill promoted by the West-end companies. The 
two first-named Bills are threatened with much opposition 
by the local authorities owning electrical undertakings, and 
it seems improbable that the present House of Commons 
will allow a Bill to pass placing the powers to supply 
electricity in bulk in the hands of a company. It is satis- 
factory to note meanwhile that an attempt is to be made 
to secure the reintroduction of the Supply of Electricity 
Bill, which has been introduced into Parliament by the 
Board of Trade on several occasions. Each time the Bill 
has been numbered among the “innocente” that the 
Government have sacrificed towards the end of the session 
in order to find time for the passing of other measures, 
and pressure should be brought to bear upon the Govern- 
ment on this occasion not only to take such a measure in 
hand, but to see that adequate facilities for its passing are 
provided. The general principles of the Bill, by enabling 
undertakers to give supplies to each other, seem favour- 
able for cheapening such supplies generally, and likely 
to tend towards ending the struggle which has been 
going on before Parliament for a number of years past 
between public and private bodies desirous of obtaining 
powers authorising additional sources of supplies of elec- 
tricity. — With regard to the general political situation and 
the probable bearing and prospective legislation upon 
industry, we would call attention to the proceedings of 
the recently concluded conference of the Labour party at 
Hull Old-age pensions was опе of the chief topics 
discussed, and a resolution was carried in favour of 
non-discriminatory, non-contributory pensions, applying to 
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those who had reached the age of 65 or were physically 
unfit for work. The Chancellor of the Exchequer has 
publiely declared the preference of the Government for 
non-contributory pensions, but it will be seen that the 
Labour party's demands are decidedly more sweeping. 
Old-age pensions seem destined to come sooner or later, in 
one form or another; but it is greatly to be pitied that so 
momentous a change should be dependent upon the usual 
machinery of party politics. 


Junior Institution of Engineers.—At the last 
meeting of this institution, held at the Society of Arts, the 
chairman, Mr. F. R. Durham, presiding, a very interesting, 
well-illustrated, and useful paper on Тһе Conduit System 
of Electric Tramway Construction and Recent Improve- 
ments" (now being reprinted in the Electrical Engineer), 
was read by Mr. Fitz Roy Roose, of the London County 
Council engineer's department. The salient features of 
the original line from "Westminster to Tooting were first 
briefly described, and the differences between them and 
the present system of construction were dwelt upon at 
length. The extended yokes which were now used, 
besides carrying the slot rails, formed anchors to which 
the track rails were fixed at intervals of 7ft. 6in., and 
would be found of great advantage when renewals of track 
rails had to be carried out. A cast-iron plate now formed 
the cover to the insulator pockets, instead of cast-iron boxes 
as previously, which as they became worn by traffic had to 
be replaced, and were also the cause of a great deal of 
dirt getting into the conduit, Drainage, insulators, cable 
connectors, ete. were dealt with, and special work at 
cross-overs and junctions and insertion of junctions 
during reconstruction were referred to. The side-slot 
system was touched upon, as also the electrical supply to 
the line. A description was given of the plough or 
collector, and in conclusion the following figures were cited 
as the cost per mile (single) of the respective systems, 
including special work as pipe diversions, etc. ; conduit, 
£17,000 ; surface-contact, £9,700 ; overhead, £9,200. On 
the following Saturday afternoon, as a supplement to the 
paper, by permission of Mr. Maurice Fitzmaurice, chief 
engineer to the London County Council, an inspection 
was made of the reconstruction work in progress in Stock- 
well-road, the members being shown over by the resident 
engineer (Mr. Alex. Millar) and the author. The method 
of forming the concrete conduit by means of the improved 
sheet-iron centering, the process of inserting the copper con- 
necting pieces between the lengths of conductor bars, the 
insertion of the insulators and manner of carrying out 
other special work was demonstrated. The members, 
conducted by Mr. J. Bowden, rolling-stock superintendent, 
afterwards proceeded by one of the latest types of cars, 
Class E 1, to the sheds at Clapham High-street. Switched 
off the main track the car was run into the shed on to 
the electric traverser, and moved thereon to illustrate 
the method of bringing the cars into their place in the 
depót. The motor school where the drivers are instructed 
in the manipulation and operation of the controllers, 
brakes, etc., was then shown, much interest being mani- 
fested in the skeleton stationary and working car. All 
the leads, etc, for traction and lighting being visible, 
the men can be readily taught how the various connections 
are made. The sub-station was also seen, containing three 
motor-generators (a fourth is now being erected). 
Delivered at a pressure of 6,600 volts from the generating 
station at Greenwich, the three-phase alternating current 
is transformed to 550 volts continuous for use on the 
lines. About five miles of double track are fed from the 
station. The ensuing meeting of the institution on 
Feb. 7 is to be quite special in its character. The subject 


of “ Aerial Navigation" is to be discussed, some of the 
leading authorities in France and England being expected 
to take part in it. 


Gas-Engine Research.—The third report to the Gas- 
Engine Research Committee was communicated by Prof. 
F. W. Burstall to the Institution of Mechanical Engineers 
on the 17th inst. The report represents an enormous 
amount of work, and shows that Prof. Burstall and his 
assistants at Birmingham University, if they have not 
made any wonderful discovery, have at least carried us a 
step further in our knowledge of how to build gas-engines 
in a more efficient and economical manner than is at 
present being done. The engine used in the tests was a 
commercial engine, inasmuch as it was supplying the neces- 
sary current for power and lighting to the new University 
of Birmingham. It was one of the Premier Company's 
existing types, capable of giving 150 h.p. at a speed of 
170 r.p.m. In order to enable the engine to run at a com- 
pression pressure of 2001. per square inch, with charges 
which were estimated to give an initial pressure of 600lb. 
per square inch, the diameter of the cylinder was reduced 
to 16in, and other modifications were adopted. The 
engine worked entirely with Mond producer gas, and high- 
tension ignition of the Lodge type was adopted. The teste 
were undertaken to determine, in the first place, the 
thermal efficiencies based on the indicated horse-power at 
various compressions, having regard to the richness of the 
mixture, and, in the second place, to formulate, if possible, 
the law connecting efficiency and compression. The calcula- 
tions were made by means of a special arrangement conaist- 
ing of a modification of the Junker calorimeter (worked by 
Mr. D. Н. Lea, Prof. Burstall’s first assistant on this work). 
The tests showed that for each compression there was a 
particular mean pressure which gave the highest economy 
for that compression. This pressure appeared to range 
between 851b. and 95lb. for all the compressions, with the 
tendeney to increase as the compression rose. Higher 
mean pressures than these caused the efficiency to fall 
off. The rise in efficiency with the compression was very 
marked in some of the trials, rising from a minimum of 
28 per cent, up to a maximum of 39 per cent. After this 
point the efficiency increased comparatively slowly, reaching 
the maximum of 43 per cent., and then diminishing to 
39 per cent. on the highest compressions of all. This result 
did not accord with the usual belief that economy increased 
with compression when a suitable mixture was used. For 
the particular engine experimented upon the most 
economical compression pressure was apparently 175lb. 
per square inch. In order to obtain higher thermal 
efficiencies by the aid of higher compressions, it would 
be necessary to increase the stroke of the engine in pro- 
portion to its diameter. Very high mean pressures extend- 
ing to some 114lb. per square inch were proved to be 
decidedly uneconomical, the economy falling from 39 percent. 
to 32 per cent. in some cases. In the actual tests the 
maximum pressure that was allowed was 550lb., and this 
was only rarely reached. The whole of the experiments 
appeared to point conclusively to the fact that the most 
economical mean pressure was very considerably below the 
maximum which could be obtained, and that the highest 
economies were obtained with a comparatively low 
maximum temperature. That, of course, only applied to 
the indicated power, and the conclusions as to brake horse- 
power would be widely different. If, however, the engine 
was constructed to work only with these moderate 
pressures and temperatures, the whole of the working 
parts might be very much lightened, and thus a good 
mechanical efficiency obtained with the very moderate 
mean pressures. 
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TO CORRESPONDENTS. 

ill communications intended for the Editor should be addressed 
C. H. W. Bicas, 139-140, Salisbury Court, Fleet Street, 
London, Е.С. Anonymous communications will not be 
noticed, Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal 


CORRESPONDENCE. 


* One man's word is no man's word, 
Justice needs that both be heard.” 


RE QUESTION 1,019—SINGLE-PHASE CURRENTS 
FROM THREE-PHASE CIRCOITS. 


SIR, —Mr. T. S. Messent seems to admit that balanced 
load on a three-phase circuit cannot be obtained by means 
of standard single-wound rotaries when single-phase power 
only is used, while his answer in your issue of Dec. 13 
must give the impression that machines similar to the 
three-phase direct-current rotaries might be used. 

He cannot, however, see that double-wound machines 
are as unsuitable for the purpose. I will in this connec- 
tion only refer to my letter of 17th inst., with the further 
explanation that under the internal voltage drop I do not 
mean the obmic drop only, but the total impedance drop. 
In this respect there is no fundamental difference between 
single and double wound armatures. 

rom the distinction Mr. Messent makes between 
machines with heavy and light field it would follow that for 
a given machine the currents would be balanced at low 
loads, while at heavy loads they would be unbalanced—an 
effect which, of course, does not take place. 

It Mr. T. S. Messent still is of the opinion that he can 
build a single-armature rotary or combine it with other 
apparatus in such a way that he commercially can take 
single-phase current from a three-phase supply and obtain 
balanced load, I can only advise him to build a test appa- 
ratus. The demand for three-phase to single-phase con- 
version is large enough to make it a commercial success as 
soon as he can make it a technical one. 

As further going into this question before new tests 


are forthcoming would mean a too lengthy and too 
theoretical discussion to interest your readers, I close here- 


with my contribution to this correspondence.—Yours, etc., 
K. FAYE-HANSEN. 


EXTENSION OF WORKS. 


бв, —As an item of possible interest, we beg to inform 
ou that our Italian house — the Tecnomasio Italiano 
wn - Boveri —has lately amalgamated with Messrs. 
Gadda and Co., who were formerly their most important 
Italian competitors. In the future, Messrs. Gadda will not 
themselves manufacture electrical machinery, but will 
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confine themselves to contracting for electrical plante and 
managing the same. Moreover, Messrs. Gadda have bound 
themselves to buy from the Tecnomasio Italiano Brown- 
Boveri all the electrical material they — or their sub- 
contractors—may require. 

The Tecnomasio Italiano Brown-Boveri will take over 
Messrs. Gadda's works at the Via Castiglia, Milan, which 
employ about 1,000 workmen, and are equipped with the 
most modern tools and machinery. The old works of the 
Tecnomasio Italiano Brown-Boveri in the Via Pace will be 
shut down and handed to Messrs. Gadda for sale. The 
erection of the new works of the Tecnomasio at the Porta 
Romana, which were started some time ago, will now be 
held back till required. After completion of these new 
works, which will allow of a considerably increased output, 
the Tecnomasio intend to abandon the Via Castiglia works 
and to remove entirely to the Porta Romana. ; 

The capital of the Tecnomasio Italiano Brown-Boveri 
will be increased shortly to 6,000,000 lire (£240,000). 
Our Baden house intends to subscribe such a proportion of 
this increase as will enable the A. G. Brown, Boveri, et 
Cie. to hold half the whole capital. Both the technical and 
commercial management of the Tecnomasio Italiano Brown- 
Boveri will remain in their hands. Yours, etc, 

. Brown, BOVERI, AND Co., LIMITED. 


London, S.W., Jan. 29, 1908. 


FORTHCOMING EVENTS. 


FRIDAY, JAN. 31. 


Royal Institution of Great Britain.—At 9 p.m., at Albemarle- 
street, Piccadilly, W., ''Recent Researches in Radioactivity,” 
by Prof. Ernest Rutherford. 


SATURDAY, FEB. 1. 


Institution of Electrical Engineers (Glasgow Local Seotion).— 
At 7.30 p.m., at the Grosvenor, Gordon-street, Glasgow, annual 
smoking concert. 


Institution of Electrical Engineers.—At 10.50 a.m., students’ 
visit to National Physical Laboratory. 


MonpDaAY, FEB, 3. 


Institution of Electrical Engineers (Newcastle Local Section). — 
At 8-p.m., at the Armstrong College, Experimental Determina- 
tion of the Losses in Pole Shoes due to Armature Teeth,” by 
Messrs. T. F. Wall and S. P. Smith. 

Institute of Marine Engineers.—At 8 p.m., at the London Institu- 
tion, Finsbury-circus, E. O., The Treatment of Copper for Steam- 
Pipes," by Mr. J. T. Milton. 


TUESDAY, FEB. 4. 

Institution of Electrical Engineers (Manchester Local Section). 
At 7.50 p.m., at the University Physical Laboratory, ''Protec- 
un eme for High-Tension Transmission Lines," by Mr. J. 8. 

eck. 


Institution of Civil Engineers.—At 8 p.m., further discussion of 
papers on Masonry Dams.” 


THURSDAY, FEB. 6. 


Civil and Mechanical Engineers’ Society.—At 8 p.m., at Caxton 
Hall, Westminster, Some Devices for the Absorption of Shook 
on Wheeled Vehicles," by Mr. F. G. Woollard. 

Institution of Electrical Engineers.—2At8 p.m., at the Institution 
of Civil Engineers, ‘‘ Protective Devices for High-Tension Trans- 
mission Circuits," by Mr. J. S. Peck. 

Institution of Electrical Engineers (Leeds Local fSeotion) — 

At 8 p.m., smoking concert at the Hotel Metropole, Leeds. 


FRIDAY, FE». 7. 

Institution of Civil Engineers (Studenta’ Seotion).—At 8 be 
'" Electric Hardening and Annealing Furnaces,” by Mr. P. T. 
Steinthal. 

Junior Institution of Engineers.—At 8 p.m., at the Royal United 
Service Institution, Whitehall, Aerial Navigation," by Mr. 
Herbert Chatley. 

SATURDAY, Fen. 8. 


Junior Institution of Engineers.—At 6.50 for 7 p.m., dinner at 
the Hotel Cecil. 


Fire.—A destructive fire occurred at the works of Messrs. Cowans 
Limited last week. Arrangements were immediately made for the 
carrying out of contracts aud orders in hand to avoid delay. Mesers. 
Cowans desire to express their thanks for the many offers of assistance 
they have received from other firms, The registered address of the 
company is at the present time 62, Lancaster-avenue, Fennell-street, 
Manchester, to whom all communications should be addressed. 
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С.Е. CO. S NEW TELEPHONE CATALOGUE. 


The tenth edition of the telephone catalogue just issued by 
the General Electric Company, Limited, embraces telephone 
apparatus for all purposes, and includes among other items 
domestic telephones for fitting on existing bell circuite, battery 
call wall and table telephones for offices, warehouses, hotels, 
etc.; intercommunication wall and table telephones, including 


— d 
Central Battery Te ephone, Residence Type. 


the “S.R.” SET AGIR telephone, an ideal telephone for 
offices, etc.; the S. S.“ secret-service telephone, an intercom- 
munication system which ensures absolute privacy of conversa- 
tion between stations connected; the “ Керіу and Call" 
system, especially useful where it is undesirable for offices 
` connected to speak to each other, except by prearrangement 

with the manager, who can control ud. overhear all 
conversation. 
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witchboard for Private Eranch Exchange, Visual Line Single Type. 


Magneto call telephone for short and long distances are listed 
iu a variety of types and designs for various purposes; water- 
tight telephones, battery and magneto call for mining, ships, 
and engine-house use; rifle range telephones and specialities ; 
military telephones, traction telephones, and switch for 
battery and magneto call are also fully described and illustrated. 
А complete line of central-battery wall and table telephones is 
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also included, and special attention should be paid to the all- 
Steel cases and enamelled wall telephone, which certainly seems 
an ideal set for fitting in hotels, offices, and private residences. 
The type of instrument of this class which we illustrate is fitted 
with a solid back" central-battery transmitter, mounted on 
an adjustable knuckle joint, polarised call bell wound to 1,000 
ohms resistance, and fitted with Z2:in. nickel-plated gongs, 
automatic switch hook with pure platinum contacts, induction 
coil, two-microfarad condenser, enclosed terminals mounted on 
ebonite, bell receiver in unbreakable ebonite case with con- 
cealed terminals, and flexible silk-covered connecting cord. 
All metal гаи interchangeable, and all external brasswork 
polished and nickel-plated. : 
Central-battery switchboard construction also claims this 
company's attention, and in the designing of the switchboards 
(а type of which we illustrate) the important features of 
efliciency and pleasing appearance have evidently had the 
serious consideration of the company's engineers. We under- 
stand that the company is now prepared to manufacture and 
install complete equipments for central-battery exchanges of 
any capacity in any part of the world. The ''Phone-Eze 
telephone bracket is another of the specialities for which this 
company is finding a ready sale, and, used with central-battery 
desk telephones, is an extremely convenient device for keeping 


* Phone-Eze" Telephone Bracket 


the desk clear of the telephone whilst retaining it within reach 
for immediate use. | | 

The catalogue also includes а complete list of fire-alarm 
apparatus, amongst which we notice a very useful thermo-statioc - 
heat detector, the invention of Lieut.-Colonel Fox, of the 
London Salvage Corps, which can be fitted up in conjunction 
with existing electric bell circuits. Water-level indicators, 
electric self-winding and regulator clocks, and watchmen’s tell- 
tales are also to be found in this interesting catalogue. 

A comprehensive alphabetical index and telegraphic code аге 
to be found at the end of the list. We understand also that 
loose sheets of the es in the catalogue are also stocked, so 
that an illustrated description can always be forwarded to a 
customer without mutilating the catalogue. These catalogues 
are issued post free to the trade only on receipt of trade card. 


TRADE NOTES AND NOVELTIES. 


High-Tension Switehgear. 


Messrs. А. Reyrolle and Co., Limited, of Hebburn, have during 
the past years been engaged upon designs for high-tension switch- 
gear of tho Merz-Price" protective system. Little has hitherto 
been known about this class of apparatus, the reason, no doubt, 
being that the manufacturers have had to strain their resources 
to satisfy the demands of the supply companies in Northumber- 
land and Durham. We learn from Messrs. Reyrolle, however, 
that they have recently made further facilities in their works 
for the production of this apparatus outside the area mentioned, 
and as we think the objects obtained by the designs may be of 
general interest, we make no apology for presenting our readers 
with a few brief notes concerning them, which we are able to 
do through the courtesy of Messrs. Reyrolle. The designs 
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include a complete system of high and low tension switchgear 
up to 10,000 volts, and the protective gear embodies the ‘‘ Merz- 
Price " system. When applied to feeder protection, any faulty 
section upon а power transmission scheme will be automatically 
isolated without interference with sound sections upon the same 
system. The protection covers any system of high-tension 
network, including ring mains, loops, tees, multiple feeders in 
peres. etc. The Merz-Price " system also includes devices 

y which any faulty transformer will be automatically isolated 
from а bank of transformers without interference with any 
other transformer. Ву reason of the complete enclosure of all 
dangerous , the mechanical construction of the gear is such 
that accidental contact with live conductors becomes an impos- 
sibility. А very special study has been given to the most 
efficient method of insulation, and the parts. are so substantial 
and of such а nature that there is no fear of deterioration. In 
view of the complete enclosure and the careful study of the 
details in design, apparatus is produced which minimises 
insurance risks and reduces maintensnce costs. Also the 
apparatus is suitable to withstand rough usage, and can be even 
exposed in damp places. The extra high-tension gear is so con- 
structed that a hose pipe may be played upon it whilst alive 
without fear of the water reaching the high-tension insulation. 
We need only state that up-to-date sub-stations have been 
equipped with about 200-1,000 kw. panels. 


Are Lamps. 

The British Arc Lamps, Limited, 94, Union-court, Old 
Broad-street, London, E.C , have now placed upon the market 
a new long-burning arc lamp, which is made at their works in 
Phipp-street, Great Eastern-street. The lamps of this type are 
of ordinary construction, of the well-known central-tube type, 


| 
| 
| 


E-E- 


Arc Lamp for Indoor Use (British Arc Lamps, Limited). 


and they burn up to 400 hours with one set of carbons, although 
tests have shown that 450 hours can be obtained. It is claimed 
that in these lamps not only is there а saving in cost of 
carbons, but 50 ae cent. more light per watt is given. The 
light is powerful, white, and absolutely steady from the start. 
The long arc produces а perfect distribution of the light 
vertically and horizontally. From figures supplied by the 
manufacturers, we find that the cost of maintenance of a four- 
ampere lamp running on 110 volts at 14 per unit is, including 
кал иде and attendance, only £2. 16s. per 1,000 hours, and that 
of a five-ampere standard lamp on 110 volts £3. 9s. 9d. On the 
other hand, high-pressure gas lamps cost £4. 6s. per 1,000 
hours. Our illustration shows the type of lamp specially 
designed for indoor use. 


Heating and Cooking Devices. 


The Phonix Electric Heating Company, Limited, 17, 
Morwell-street, Tottenham Court-road, London, W.C., have 
sent us an illustrated catalogue and price-list of electric cooking 
and heating devices, and we can only say that the articles 
depicted and the prices which are asked for them afford ample 
evidence of the marked advance which has of late been made in 
the improvement of this class of apparatus. The Phoenix 
electric log-fire and the Phoenix electric coal-fire ‘radiators, are 
extremely good imitations of wood and coal fires in existence. 
They are fitted with-two sets of terminals, and are so arranged 
that the user may switch on either light or heat, or both at 
will. Radiators are also available in Doulton ware, as well as 
in the ordinary metals. Cooking ovens, coffee roasters, toastcrs, 
pads, hot-plates, etc., are also included in the list. 


Ineandescent Lamp Tests. 


The Westminster Electrical Testing Laboratory, of York- 
mansion, York-street, Westminster, inform us that they havy 


just completed a series of tests on most of the principal makes 
of incandescent lamp, including Ediswan, Stearn, Cryselco, 
Sunbeam, Robertson, Edison, Gabriel, Pope, Lowden, Premier, 
Brush, and A. E. G. Six lamps were tested of each make. Of 
these, three were purchased in November and а second three 
were purchased three weeks later, the object being to avoid 
obtaining all six lamps out of one day's make. The lamps were 
all purchased over the counter by agents of the laboratory, the 
sellers having no opportunity to supply picked lamps. The 
lamps were ordered to be 200 volts, 16 c.p., and of ordinary 
efficiency. The lainps were run on life test for a period of 
500 hours at а pressure of 200 volts, maintained constant to 
within 4 per cent. by means of an automatic regulator. The 
lamps were tested for mean spherical candle-power (the only 
really fair comparison), watts, and watts per candle-power at 
start, and after 100, 200, 500, 400, and 500 hours’ run. The 
results of the test have been printed in full and bound up in 
one leather-covered volume. Besides giving all individual results 
the average is given of all six lamps of each make at each period, 
and the average. of all six lamps of each make throughout their 
500 hours' run. The latter figures are the best guide as to the 
respective merits of the different lamps. 


Catalogues and Lists. 

The Electrical Company, Limited, Charing Cross - road, 
London, W.C., have issued a list dealing with a new house- 
service type of watt-hour meter. 

We have received from the Electric and Ordnance Accessories 
Company, Limited, Stellite Works, Cheston-road, Aston, Birm- 
ingham, a batch of leaflets dealing with ‘‘ Eclipse” electric 
heaters, **Stellite " dynamos and motors, and Victor flame 
arc lamps. 

Messrs. H W. Sambidge and Son, Limited, Highgate-street, 
Birmingham, have sent us a copy of their new electrical fittings 
supplement. In this list special attention is devoted to 
the current styles of Adam, Sheraton, Georgian, etc., fittings, 
and good examples of these are being put on the market at 
attractive prices. 

The Imperial Improvements Company, 2, Jewry-street, 
London, E. C., send us a list of users of their patent water 
seal steam-traps, which includes a number of electricity 
stations in London and the provinces, as well as other large 
works. This apparatus is based on the properties of expansion 
and contraction of metals when subjected to different tempera- 
tures, and a very effective opening of the water-discharge valve 
is obtained by the use of multiplying levers. 

Messrs. Ed. G. Herbert, Limited, new specialities includes 
a file-testing machine which automatically tests files of any size 
up to 18in. and draws a diagram indicating exactly the work 
done (cubic inches filed away), sharpness, as indicated by the 
rate of cutting, and durability, in number of strokes taken 
before the file ceases to cut. Thus makers can at once judge 
the effect of any alteration in manufacturing processes, while 
users are enabled to place their orders on the basis of quality 
and check the files supplied. 

Messrs. Ward and Goldstone, Springfield-lane, Salford, 
Manchester, are issuing à small pamphlet referring to the 
Sampson auto-transformers, which, in view of metal-filament 
lamps, are meeting with a large sale. These transformers 
Hen a the lamps to be connected direct. Оп private house- 
lighting particularly these transformers will be found of great 
value, as they enable the use of 25-volt Osram lamps, which 
give about the same light as the ordinary 16-c.p. lamps, and are 
about equal in size and appearance, and can be burnt in any 


position. 


WEST HAM ELECTRICITY UNDERTAKING. 


Future Requirements. 


We are pleased to see that the West Ham load continues 
to inerease, and that this increase is giving rise to a 
demand for more machinery at the Corporation electricity 
works. West Ham has just exhausted a loan of £57,588, 
which was sanctioned by the Local Government Board in 
1906, in providing new generating plant, carrying out 
works in connection with the Silvertown extension, and in 
meeting the requirements of ordinary distribution. It is 
now intended to apply for a further Ісап of £64,880 to meet 
the requirements during the next two years. In a report 
presented this week to the Electric Lighting and Tramways 
Committee, Mr. A. Hugh Seabrook, the borough electrical 
engineer, has submitted estimates of capital requirements 
until March 31, 1910, and as these are of considerable 
interest to а large proportion of our readers we give below 
particulars showing the purposes for which the proposed 
loan will be used" 
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Generation. 
Boiler-house plant. ! 
Five chain-grate stokers, complete, and including driving 


gear, completing all existing boilers .............................. ; 750 
Feed-water purifier: capacity, 8,000 gallons per hour ......... 550 
Feed-water settling tank: capacity, 58,500 gallons ............ 500 
Feed-water pipe work :e 450 
Boiler-house sundries: testing apparatus, eto 500 
Railway siding ..................... JJC ĩ 1.000 
Ash conveyor: 40 tons per hour . 1,200 
Отар; cue neis ПТТ Sese eda eb АЕРУ VERE eR F 175 

5, 925 
Switchgear, etc., No. 11 turbo, ete. 

Exciter switch boar “w vill“. SV ã Z. 150 
Oellular switchgear, to complete gear on present level 600 
Cellular switchgear on high level, No. 12 turbo, eto. 
Platforms and stairway ccc. . . 2 223 475 
Switch cells and operating gear ...................................... 1,550 
Pressure regulators and instrument q . 300 
Testing cables (water load o g ę3v. 400 
Step - up transformers. 

Two transformers (500 kw.) 2 ã 22 2. 600 
Cellular control and isolatorr . . 22 . 200 

4,075 
Turbine-generators. 
One 1,500-kw. turbo-generator, No. 11.............................. 7,900 
e уйре ан C 400 
Fonndggonss 8 200 
//! 8 250 
a, fd — 200 
One 3,000-kw. turbo-generator, No. 12.............................. 10,000 
Ignis: E 600 
BOURGAS tero MP 450 
m PN 480 
ness. ⁵ EE 500 
, 20,7780 
Oirculating-water equipment. 
Spray ooolers, capable of cooling 750,000 gallons por hour ... 3,000 
Increasing capacity of cireulating-water supply from the river 1,600 
. Oireulating-water sundries ........... CCC 100 
4,7.0 
Station lighting and power. 
Transformer chamber . . 400 
Tools and tackle (not workshop tools) .............................. 200 
Workshop tools i... ß vov ENTOTE VoU TU VT I NE V UA 500 
Oe sundries Mec 50 
Total generstionn nnn ааваа да £56,650 
Distribution. 
(Based on expenditure against last estimate and allowance for reducod 
price of copper. ) 
No. 5. 2 extra high-tension triple-concentric feeder to Silver- 
town, pulling in and jointing e besos i 
(Including conduits and groundwork for ditto.) 

Switch and transformer chamber for above, including all gear 500 
Hipgh-tenslon esbhile олов SE EE Rod Tasa 5,000 
Extra high-tension cable ......................................55..5..у 4,000 
Low-tension cable UUUU . . .. 1,500 
Conduits and ground wWordaꝶg . ã . 5,000 
Transformer chambers, switchgear, ес. ........ ............... . 8,000 
Ка ß ,000 

Testing apparskunnnnn;v rra ena ata e Uh 
Total distribution ã 224 £28, 250 
Gen.... 8 56,650 
Hie ð ͤ КА ЫЫ ‚250 
,,,, ĩð2iud/ſ/ ͤͥͤ ³ A muaneiss 64, 880 
Excess on previous application ..................... .............. 7,045 
Total applied for otn oho da Esa aen £71,925 


APPOINTMENTS VACANT. 


Car Fitter, Swindon Electricity Works. 
See advertisoment. 

Assistant Manager, Harland and Wolff, Limited, Belfast, clec- 
trical department. See advertisement, 

Engineer and Manager, Neath Rural District Council electric 
lighting station. Commencing salary, £200 per annum. Applications 
to the Chairman of the Council by Feb 1. 

Working Engineer Foreman, Netherne Lunatic Asylum, 
Merstham, Surrey, to take charge of the steam boilers and plant in 
the above asylum, including the water supply, heating, electric 
lighting, and laundry machinery. Applications to M. E, Reed, Esq., 
County Hall, Kingston-upon-Thames, by Feb, 1, 


Apply to the Engineer. 


LEGAL INTELLIGENCE. 


APPEAL BY POOLE DISTRICT ELECTRIC TRACTION CO. 


The Master of the Rolls and Lords Justices Fletcher Moulton and 
Buckley on Thursday heard the appeal of the defendants in the action 
brought by the Oorporations of Bournemouth and Poole against the 
Poole District Electric Traction Co. from the judgment of Mr. Justice 
Joyce. Mr. Danckwerts, K.O., and Mr. Tomlin appeared for the com- 

y, and Mr. Hughes, K.O., and Mr. George Lawrence for the 

rporations. 

r. DANCKWERTS said the question arose as to whether Mr. Justioe 
Joyce had rightly decided that the company were to реу to the Оог- 
poration three sums—a deposit of £1.875 which had to be paid 
under the Light Railways Act, and which was returnable when the 
line was opened for traffio, a sum of £544. 9s. 4d. due from sundry 
debtors to the company, and a sum of £1,410 cash in hand and at 
bankers. The company was formed to construct a light railway 
between Bournemouth and Poole in 1899, and it subsequently 
acquired an extension order and powers to construct another 
tramway to Christchurch. They also had running powers 
over the Bournemouth Oorporation tramways. The  Bourne- 
mouth Oorporation also had sundry tramway undertakings, 
and they had powers to construct another line in respect of 
which they had to commence within a year of the date of the order. 
The company alleged that they had not done so, and an action was 
brought to restrain them from carrying the order out. The Chancery 
Judge found in favour of the Oorporation, but his decision was 
reversed on a ре. The Corporation intended to appeal to the 
House of Lords, but the litigation was compromised by an ment 
for the sale of the company's enterprises in Bournemouth to the 
Corporation, and it was in respect of this agreement that the present 
dispute arose. The Corporation were to pay £5 500 in cash, and a 
sum, which was fixed by arbitration at £100,000, as being the fair 
market value of the undertaking as a going concern. Mr. Justice 
Joyce had decided that the Corporation were, in addition, entitled to 
the three sums he had mentioned, but the appellants contended thit 
they did not form part of the undertaking aa defined in the agreement. 

Mr. Hucues, K.O., supported Mr. Justice Joyce’s judgment, and 
contended that the three sums were all included in the valuation of 
£100,C00, which the Corporation had paid. 

There was also a cross-appeal by the Bournemouth Corporation in 
respect to two sums of £6,476 odd out of a bank loan of £7,000, and 
£2,570 for **sundry creditors,” which the judge below had allowed to 
the company. 

The MASTER OF THE ROLLS, in giving judgment, said the deposit 
had been returned to the depositors before the date appointed for the 
transfer of {һе undertaking, and ho found nothing which gave the 
Oorporation any claim to it. He found, if possible, still less ground 
for the second item for sums due from sundry debtors to the company, 
because it wus really an accountant’s mode of орик sums 
which had been S ашы over & period partly extending beyond the 
appointed day. Every word he had said with regard to the deposit 
applied with equal force to the third item of cash in hand and balance 
at the bank. It was only part of the company's undertaking that was 
purchased, and there was no ground for the suggestion that any part 
of the cash in hend was acquired by the Corporation. Ав to the 
second appeal, the Corporation had undertaken to indemnify the 
company in regard to liabilities or engagements outstanding on 
the appointed day, and he saw no ground whatever for limiting it as 
the Corporation proposed. . 

The other Lords Justices agreed and the com 


ny's appeal was, 
therefore. allowed and the Corporation's appeal od 


ismissed in both 


. cases, with costs. 


TADDEI AND ANOTHER v. PENDER AND OTHERS. 
Water Power Rights. 


This case, which occupied the attention of Mr. Justice Grantham 
apnd a special jury in King’s Bench Division for several ays and the 
opening of which was reported in the Electrical Engineer of last week, 
came to a satisfactory termination on Monday last. It was an action 
brought by Signor Girolamo Taddei, of Turin, and Signor Paolo 
Bellani, of Milan, civil engineers, inst Sir J. D. Pender, Lord 
John Hay, G.O.B., and Mr. Richard Enfield, as executors of the late 
Sir John Pender, G. C. M. G., for damages for breach of contract and 
for rmn: for work done for and services rendered to the defendants. 
The defendants denied the breach. and counterclaimed against the 
plaintiff Taddei the sum of £12,265 alleged to be due on a judgment 
obtained against him. 

Shortly after the resumption of the case on the fourth day it was 
announced that terms had been agreed upon between the 5 and 
it had been arranged that a juror should be withdrawn. The terms of 
settlement were not disclosed. 


EXHIBITING ELECTRIC APPARATUS. 


In the City of London Court on Monday, before Judge Rentoul, 
K.O., an action was brought by Messrs. Isenthal and Oo., electrical 
engineers, 85, Mortimer-street, W., to recover the sum of £35 for 
certain electrical apparatus supplied to the defendants, Mr. F. E. 
Brown, 83, Station-street, Birmingham, and Mr. W. O. Geary, 71, 
Queen Victoria-street, and Mr. L. J. Aarons, Villa-road, Handsworth, 
Statis, which was exhibited by them at an electrical exhibition in 
Birmingham last year. Plaintiff said that Mr. Brown wrote to him 
and said that he and some friends were forming a syndicate to exhibit 
some electrical goods at the Birmingham exhibition last year. Aarons 
and Geary said they were employed by the General Electric Co., Queen 
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Vietoria-street, but that as their company was also exhibiting at 
Birmingham they did not want their own names to appear more than 
necessary. The three defendants ordered certain electrical apparatus 
aud it was exhibited. Mr. Brown in his evidence said he was only 
the secretary of the syndicate at a salary of £2 а week. As a fact the 

dicate was never actually formed, but he never pledged his own 
liability to the plaintiffs. It was true he asked the plaintiffs for a 
commission, but that was only to be sure that the others were getting 
absolutely bedrock prices. 

JUDGE RENTOUL said that all the defendants were liable to the 
laintiffs. He had some doubt at first about Mr. Brown's liability, 
ut he had mixed himself up in the matter. Judgment for the 
plaintiffs for the amount claimed, with costs. 


TAMPERING WITH MAINS. 


At Pontypool Police Court last week an electrician was summoned 
for laying or causing to be laid an electric wire to communicate with 
a main, the property of the Pontypool Electric Light Oo., without 
their consent, at Pontypool on Dec. 25 ; further, for improperly using 
or dies d electricity supplied to him by the company on the same 
date, and also preventing the meter from properly registering the 
amount of electricity consumed. 

Mr. W. J. Mayseregy, the company's engineer, said he visited 
defendant's premises. and found that a connection had been made from 
the company’s main fuse toa wire beyond the meter, thus diverting 
the course of the electricity supplied, so that the meter did not 
register properly. Witness asked the defendant for an explanation, 
and he replied that he had been testing with an ammeter, but when 
that was produced he found it was useless for the purpose of testing 
the wires. Witness had the supply cut off. 

DEFENDANT said he had received a complaint about a showcase 
which was near the entrance to his premises, and he gave instructions 
to his workmen to go down into the ment and find out what was 
the trouble. The connection was not made by his instructions, and 
the first he knew of it was when Mr. Mayberry drew his attention to 
it. He admitted that he used the company's electricity in order to 
test the showcase. 

The Bench dismissed the first summons, but imposed fines of 20s. 
and 10s. in the second and third respectively. 


HALIFAX TRAMCAR COLLISION. 


The Halifax Corporation were sued at the County Court the other 
day for £56 damages resulting from a collision between an electric 
tramcar and a cart. The plaintiffs’ case was that on Sept. 4 their 
light cart was being driven down Dungeon-street, a side street which 
crosses Gibbet-street, and an approaching tranicar, coming from 
Highroad Well and crossing the bottom of Gibbet-street, collided with 
the vehicle, with the result that one of the horses was knocked down 
and injured For the defence it was urged that there was no 
negligence by the tramcar driver; if there was any negligence at all, 
it was by the driver of the'cart. After hearing evidence, his Honour 
said that he was not satisfied that the driver of the plaintiffs’ cart 
kept a sufficiently sharp lookout at that particular point where the 
colision occurred. Evidently the tramcar driver rang his bell, and 
the other driver ought to have seen that the tramcar was approaching. 
He gave a verdict fur the defendant Corporation, with costs. 


COMPANIES’ MEETINGS AND REPORTS, 


BRITISH ALUMINIUM. 


An extraordinary general meeting of the shareholders of the 
British Aluminium Со. was held on the 23rd inst.. Mr. J. D. Bonner 
presiding. The meeting was held for the purpose of considering а 
resolution having for its object the division of the £10 conversion 
Bhare, created in 1906, into two shares of £5 each, one of which should 
be & 7 per cent. preference and the other an ordinary share. 

In moving the adoption of the resolution, the CHAIRMAN said they 
were all aware of the demoralisation of the metal markets of the 
world last summer consequent upon the slun:p in copper, and also of 
the subsequent serious fall in metal prices generally, which brought 
to an abrupt termination their little boomlet in aluminium. 
Nevertheless, their profits for 1907 would not, it was estimated, fall 
very materially below the £155,000 which they made in the previous 
year. They brought forwaid over £34,000 from 1906, so that thoy 
would have a large disposable balance. It was their intention to deal 
with it upon the same conservative lines that they had pr ceeded 
upon in recent years, and after making large appropriations t» depre- 
ciation, etc., paying the usual 7 per cent. upon the ordinary shares, 
and to carry forward to the current year a sum somewhere in the 
neighbourhood of £50,000. They expected this year, now that they 
had. started construction at their temporary Leven works and at their 
Norwegian works, to produce about twice as much aluminium as they 
produced last year. Although the price was at ргезе t only about 
£100 per ton, if they should succeed in disposing of the whole of the 
increased production, which he was hopeful of doing, there should not 
be any material shrinkage in thei: profits. especially as some increase 
could be confidently counted upon from their investments. At all 
events, they had a larger tonnage of aluminium sold for forward 
delivery than ever before. This was not merely an aluminium com- 

or з manufacturing company, but a great power company, which 
in almost the immediate future, when all their great power schemes 
were completely developed, would have at its command somewhere 
about 60,000 h.p. per annum. They had had the advantages of their 


Foyers power for some years. Their Norwegian power was not so impor- 
tant, but it was а very cheapone. Their Leven power, which was their 
largest, would be, on aocount of its uniformity and location, one of the 
finest powers in the whole world. They had dredged Loch Leven and 
were building what was virtually а smal] harbour at the head of the 
loch, во that steamers of large tonnage would be able to approach at 
all times to within a few hundred yards of the works. Oheap freighta 
were thus assured for all materials required there and for any material 
produced. They were also proceeding with the building of a village, 
which would ultimately have a population of some 6.000 to 8 000 
people, so as to have accommodation available for the labour which 
was n for the utilisation of the power. They. had a very 
valuable asset at Leven, and they were esgerly looking forward to the 
time whon the large sum which they had expended upon it would 
become productive. The scheme was costing materially more than 
was originally estimated, and it was takin longer also to develop. 
Approximately, when their works were finished, their debenture debt 
aad capital would stand at just over two millions sterling, the greater 
part of which had yet to become profit-earning. 

Mr. E, E. SAWYER seconded the resolution, which was unanimously 
approved. 


EAST LONDON RAILWAY. 


The half-yearly meeting of the East London Railway Oo. was held 
on Monday, Lord Claud Hamilton presiding. АПЫ this railway 
is not an electrical, the proceedings at the half-yearly meeting were 
of sufficient interest to our readers to warrant reference in these 
columns. 

In moving the adoption of the report, the CHAIRMAN said that he 
m't the оше again under cireumstances of great depression, and 
without being able to hold out to them any improved prospects of the 
immediate future. Hecould quite understand the proprietors becoming 
somewhat impatient at hearing their chairman half-year after half- 
year, first of all warning them of the impending danger to them of the 
electrification of the District and Metropolitan Railways, and latterly 
bewailing the realisation of the fact without being in a position to 
offer them ny definite crumb of comfort, but he could assure them 
that though the directors had constantly had this matter before them, 
it really surpassed the wit of man under existing conditions to find an 
effective remedy. They were absolutely unable as а company to 
find the money necessary for the electrification of their line 
without the help of the lessee companies in some form or another, 
and as at present advised the leasee companies would not 
move. The District and the Metropolitan Companies, and 
especially the latter, would, he had some reason to think, 
gladly see a resumption of the through services, but their 
own experience of electrification up to the present had not been of 
such a character as to p. them, or even to justify them, in coming 
to their assistance. He thought they must take it for granted that 
their experience of electrification, from a shareholder's point of view, 
had proved a disappointment, though it had conduced both to the 
advantage and to the comfort of the travelling public ; but with the 
continued advance in electrical knowledge and science and the con- 
centration of the energies of men of practical experience upon the 
problem of cheapening the гоша of the motive power of 
electricity, he did not despair of the enterprise of those two railways 
being ultimately rewarded. One thing was certain, they could not go 
back to steam ; they must continue in tbe course they had laid down 
for themselves ; mid that being so, he trusted they might be induced 
to join in some scheme which would result in the resumption of the 
through traffic over an electrified East London Railway. He stated 
that if any scheme could be devised by which certain companies would 
contribute towards the electrification of their line, he would use all 
the influence he possessed on the Board of the Great Eastern Railway 
Co. to make them а party to it. 


DIRECT UNITED STATES CABLE. 


The ordinary general meeting of the shareholders of the Direct 
United States Cable Co. was held on Tuesday, Mr. E. M. Underdown, 
K.O., chairman of the Company, presiding. 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said that the revenue for the six months ended Dec. 51, 1907, after 
deducting out-payments, amounted to £58,268. The deduction of 
£25 103 for expenses, including income tax, but exclusive of cable 
repairs, left a net profit of £33,165, to which had to be added £2,516 
brought forward, making a total of £35,681. This had been appro- 
priated as follows: an interim dividend of 4s. per share to Sept. 30 
absorbed £12,142; a further interim div депа of 4s. per share to 
Dic. 31 took a further equal sun; £5,000 was set aside to reserve 
fund ; and £6,397 remained to be carried forward to the current half- 
year. Oompared with the corresponding period of the previous year 
the revenue showed a reduction of £2,111, which occurred chiefly 
during the months of August and September. That small decrease 
could be explained by the complications which had occurred in 
America. He thought, however, that they might now look forward 
to a period of steadier prosperity. With regard to the working 
expenditure, there was a considerable decrease in the cost 
of maintaining buildings in consequence of special expenditure 
already incurred. As to maintenance of the cables, there was 
the inevitable outlay representing compensation paid to fishing 
vessels on account of damage. he Company had short cables 
in comparatively shallow water between the end of the main cable 
and the American station. Fishing vessels were now accustomed to 
make use of heavier anchors and longer cables, which sometimes 
inevitably fell foul of the Company's telegraph cables. When that 
occurred. rather than take the risk of having the latter pulled up and 
damaged in the effort to recover fouled ground tackle, the Company 
found it prudent, after proper examination, to pay compensation for 
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It was the most economical thing to do, for іп February, which will enable the directors to call the shareholders 


sa 


any repair, even in shallow water. was an expensive matter. The together early in March. Mr. Marconi returned to England on 12th 


reserve fund had been debited with £5,097 for maintenance of cables. 
The investments had declined in value to some extent, but on the 
whole, thanks to the care with which the securities had leen selected, 
they had suffered very little. It would be remembered that at the 

revious meeting it was regnlved to create a special reserve of £10 000 


inst., and both from his reports and from the practical tests to which 
the stations have been subjected in transmitting many thousands of 
words for Press purposes, the directors are of opinion that the problem 
of designing stations for establishing wireless telegraphic oommunica- 
tion across the Atlantic on a commercial basis lias been solved. While 


in order to meet any deficiency which might arise, and since then | continuing the Press service, which has now been carried on success- 


very little change had taken place in respect of the value of the 


investments. 
Sir JAMES PEN DER, Bart., seconded the motion, which was adopted. 


GREAT NORTHERN AND CITY RAILWAY. 
The report of the Great Northern and City Railway Co. for the 


j 
1 


half-year ended Dec. 31 last, to be submitted at the meeting on the | 


6th proximo, states that the total revenue receipts for the six months 
amounted to £47,582, and the cost of working to £24,778, being at the 
rate of 52 07 per cent. Inclusive of the balance brought forward from 
June 30 last, and after providing for interest on debenture stock and 
other charges, and setting aside £500 to renewal fund, there 
remains a balance of £379, which the directors recommend be carried 
forward. The number of passengers for the six months, including 
season-ticket holders, was 7,543,174, as against 7,901,925 for the 
corresponding period last year. The number of local season tickets 
issued during the half year was 5,705, as against 5,013 for the half- 
ear ended Dec. 31, 1906. The number of three-route season-ticket 
olders using the Company's line during the past half-year was 2,565. 
The directors, after consideration, and in conjunction with the Great 
Northern Railway, decided upon a revision of fares which involved 
certain increases. This new arrangement came into operation on 
Nov. 1, 1907. The effect has been to a large extent to check the 
decline in revenue arising from the severe competition which the 
Company has had to contend with during the past half-year. 


DUBLIN UNITED TRAMWAYS. 


The report of the Dublin United Tramways Oo. (1896) for the half- 
year ended Dec. 31 last, to be submitted at the meeting at Dublin on 
the 4th prox., states that the amount available for division is £64,840, 
out of which it is recommended that dividends be paid for the half- 
year at the rate of 6 percent. per annum, free of income tax, on the ordi- 
nary shares, together with a bonus of 1s. per share. als» free of income 
tax, on tho ordinary shares. It is proposed to set aside £5,000 to reserve 
and renewals fend, £1,000 toaccident insurance fund, £10,000 towards 
reconstruction and maintenance, and £2,000 as further provision 

inst the rantee to the Irish International Exhibition, 1907, in 
dition to the £6,250 already paid in respect of this guarantee and 
charged to revenue in these accounts. The dividends recommended 
and the sums added to reserve, etc., will absorb £56,100, leaving 
£8,740 to bo canied to next acoount. 


BRITISH ELECTRIC TRACTION. 


In a circular the directors state that they have bad under con- 
sideration the q'v stion of the payment of the half yearly dividend on 
the 6 per cent. cumulative preference shares on Feb. 15 next, and the 
majority are of opinion that this dividend shonld be paid, but the two 
directors who joined the Board last year are of opinion, having regard 

icularly to the present depreciation of some of the ran are 
investments, that the available profits should not now be distributed 
In these circumstances the directors, in order to avoid disunion of the 
Board, which would be prejudicial to tho interests of the Company, 
have to the settlement of this question being postponed until 
the general meeting. which will be held as soon as the accounts for 
the year ending March 31 next can be presented. The directors 
have had an estimate prepared of the profits for the year. It 
shows: dividends and interest on shares, debentures, and oonsols, 
£163,000 ; interest on loans. etc., £7200; net profit on work- 
inv sundry undertakings, £5.500 ; sundry profits on contracta, eto., 
£14 000; net profit on sale of investments, £20,000; balance of 
Bombay profits, £41,900 — total, £241,600. From this must be 
deducted general and sundry expenses, £24 000; sundry losses and 
provisions, £12,000. There then remains £205 600. The interest for 
the year on the first and second debenture stocks amounts to £97,484, 
and the interim dividend paid on the preference shares from April 1 
to Aug. 15 last amounts to £36,751, leaving £71,362, to which is 
added the balance brought forward of £13,115, giving а sum of 
984,477 available for further dividends, and the Company has cash in 
hand to approximately this amount. The half-year's dividend on the 
preferenoe shares to Feb. 15 requires £48,451. The whole of the 
profits of the year will be realised in cash, with the exception of 
the Bombay profits, and with regard to these it may be stated that 
the ordinary shares of the Bombay Co. are marketable at or above par. 


MARCONIS WIRELESS TELEGRAPH. 


The following announcement, dated 25th inst., has been issued b 
Marconi's Wireless Telegraph CO.: The postponement of the general 
meeting beyond the date originally proposed for it, of which the 
shareholders were duly advised. by the circular of June 29 last, has 
rendered desirable a new audit of the accounts, and the auditors, 
Messrs. Cooper Bros., are now engaged upon it. The accounts will be 
made up to Sept. 50, 1907, and the directors ргоро-о to hold the 
general meeting so soon as the accounts are prepared. Due notice will, 
of course, be given to the shareholders, but it is anticipated that the 
auditors will j^ 


| 
| 


fully for three months, it is proposed to open tho stations at the 
beginning of February for ordinary commercial пеѕачџев.” 


NEW COMPANIES REGISTERED. 


Electric Fittings Co.—Hegistered Jan. 18. Capital, £15,000 in 
£1 shares (5,000 6 per cent. cumulative preference). Objects: w 
acquire business carried on by Samuel Heath and Sons at 38, Cunduit- 
street, W., as Electrical Fittings Oo. No initial public issue. 
Registered office: 38, Conduit-street, W. 

British Electrics (Moseley's Patents), Limited —Registered 
Dec. 21. Capital, £10,000 in £1 shares. Objects: to acquire and 


' turn to account inventions relating to the man: facture of electric, 


| 
| 


ve finished their work not later than the second week Ohequerbent and Atherton coal pite, 


magnetic, telegraphic, telephonic, and other appliances and certain 
tent rights and other pro ry referred to in ап agreement dated 
ov. 19, 1907, between v. Mos: ey and F. de Н. Larpent, and with 
& view thereto to adopt an agreement with the said F. de H. Larpent. 
No initial] public issue. 

Bahia Rubber and Fibre Plantations, Limited. Registered 
Jan. 21 by Grundy Kershaw, Samson, and Oo., 89, Gresham-street, 
Е.С. Capital, 2150.000 in £1 shares. Objects: to acquire certain 
landed property known as Schindler's Estate, in the State of Bahia, 
Brazil, and other assets ; to adopt an agreement with the Bahia Estates 
Syndicate (promoters) and to carry on the business of cultivators and 
manufacturers of and dealers in rubber, guttapercha, gums, cocoanuts, 
etc. The above-mentioned syndicate is to sell the property to the 
company for £90,000 (£20,000 cash, £50,000 shares, and balance in 
cash and/or shares at company's option). The syndicate is purchasing 
the said property from S. 4 and F. M. 8. Schindler for £50,000 
(£10,000 cash and balance in shares), and will out of the £90,000 
payable to then: satisfy the said 250,000 and also pay £6.000 in 
cash and/or shares to the Bahia Rubber Owners’ Association for 
services rendered in connection with the promotion. The company 
has also to pay to the said S. S. and F. M. S. Schindler the cost (not 
exceeding £5,000) of additional plantations made ou the estate since 
July 1, 1907. The capital of the Bahia Estates Syndicate is £6,000 
in £1 shares, of which Sir Ralph W. Anstruther holds 100, Baron de 
Sousa Deiro 400, and J. Harrison 100. No initial public issue. 


Liens Registered. 


Lancashire Dynamo and Motor Co., Limited, Manohestor. — 
Lien Jau. 14 £1,800 5 per cent. first debentures. part of £75,000. 
Amount previously кашы, £65 000. Trustees: E. F. Sheppard and 
A. Tongue. Secured on the entire assets. 

Newcastle-upon-Tyne Electric Supply Co, Uimited.— Onc- 
third mortgage debenture Jan. 14 for £300.000 and 5 yer cent. 
interest to Lloyds Bank, Limited, Newcastle-on-Tyue. Third charge on 
the undertaking and all the property, assets, aud ctlects, present and 
future, including the uncalled capital. 

Delhi Electric Tramways and Lighting Co., Limited, London, 
E C.—Trust deed Jan. 17 fur securing a series of £50,000 5 per cent. 
first mortgage debentures. Trustees: R О. Pearman and J. Orie. 
First specific charge on the lands, properties, rights, etc., together with 
а floating charge on the undertaking, businees, goodwill, and assets, 
but excluding the uncalled capital. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Redditch.—An inquiry will be held on Feb. 5 into the application 
of the Council for power to borrow £500 for purposes of the electricity 
undertaking. 

Abertillery.—The Local Government Board will hold an inquiry 
on Feb. 6 into the application of the Oouncil for sanction to a loan for 
electric lighting. 

Sweden. —The Government have introduced а Bill into the Riksdag 
providing for a loan of £278,000 for the development of the telephonic 
service in Sweden. 

Farnworth.—The District Council are contemplating an extension 
of their electricity works owing to an increasing demand for current 
from local clients. 

Nuneaton.—Not content with the exorbitant charge of 3s. 6d. per 
1,000ft. fur. the supply of gas, & further increase of 5 per cent. has 
been decided upon. 

Westminster Electric Supply Corporation.—The Corporation 
recommend a dividend at the rate of 10 per cent. per annum for the 
half. year ended Dec. 31. 

Holyhead.—The Local Government Board will hold an inquiry on 
Feb. 4 into the Council's application for sanction to borrow £3,000 for 
electric lighting purposes. 

Chequerbent.—The experiment of generatin 
has proved eminently successful at the Hu 


their own current 
ton Oolliery Co. 8 
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Paris.—The French Minister of War proposes to purchase a piece of 
land near the Eiffel Tower, with a view to rendering possible wireless 
communication between Paris and New York. 

Woroester.—An inquiry is to be held by the Local Government 
Board on Feb. 4 into the Council's application for sanction to borrow 
£10,000 for purposes of the electricity undertaking. 

Stanley.—So bad were the complaints respecting the quality ot gas 
at the last meeting of the District Oouncil that a recommendation 
from the Lighting Committee to obtain a pressure giuge was adopted. 

Calcutta Electric Supply Corporation.—The number of units 
delivered to consumers during the four weeks ended Dec. 27, 1907. 
were 290,548, compared with 257,128 units in the corresponding four 
weeks of 1906. 

Bedale.—The Rural District Council have received an application 
from the Postmaster-General seeking permission to erect telegraph 
үе on the road from Five-lane Ends, near Masham, and the Council 

ave granted the necessary permission. 

Stirling.—The engineer's report to the Corporation Electricity 
Committee showed that for tho four weeks ending Dec. 21 49,115 units 
of electricity had been generated at the power station, as compared 
with 47,551 for the same period in 1906. 

South Shields. —The Local Government Board havo held an inquiry 
into the Oorporation's application for sanction to borrow £7,052 for 
the provision of extra plant at the electricity works, and to carry out 
the necessary alterations to the buildings. 

Heysham.—The District Council have instructed their clerk to 
write the Morecambe Council with reference to the r lightin 
ae ity of gas supplied for public lighting, and asking them to affo 

e district a proper supply of gas for which thcy pay. 

Newbury.—The Assessment Committee of the Guardians have had 
before them the question of the rating of the electric light station. 
and, believing they ought to have expert advice, have proposed as 
valuers Messrs. Hedley, of Sunderland, at a fec of 20 guineas. 

Wisbech. —At the Guardians’ meeting the master of the workhouse 
complained of the very bad quality of gas supplied to the house. In 
some of the rooms it was scarcely possible to see at all. The Board 
have decided to enter a strong complaint respecting the gas supply. 

St. James's and Pall Mall Electric Light Co.—The directors 
of the St. James’s and Pall Mall Electric Light Co. recommend a 
dividend on the ordinary shares of Be. per share, making with the 
interim dividend peid a total distribution of 10 per cent. for the 
year. 

City of Buenos Ayres Tramways (1904). —The directors of this 
company recommend for the year ended Dec. 31, 1907, a balance 
dividend of 1s. 3d. per share, and that the sum of £3,600 be trans- 
ferred to the general amortisation fund, leaving £144 to be carried 
forward. 

Germany.—Tlic Imperial Minister of Post and Telegraphs on 
Tueeday introduced in the Reichstag a Bill for the regulation of wire- 
less telegraphy, to compel shipping companies and owners of wireless 
stations on land to arrange for intereommunication without regard to 
the system used. 

Morecambe.—On the 3rd inst. the borough accountant reported 
the receipt of a cheque value £295. 12s. 8d. from the Midland Railway 
Co., the sum the company agreed to contribute towards the cost of 
diverting the electric cables from under Moss-lane level crossing to 
over the Euston- grove bridge. 

Rio de Janeiro Flour Mills.—The Rio de Janeiro Flour Mills 
and Granaries, of Rio and 48, Moorgate-street, E.C., are contemplating 
the adoption of electricity instead of steam in their important mills. 
The proposals are not yet ripe, but manufacturers of electric plant 
should keep this concern in view. 

Worle. —The gas пораду have endeavoured to persuade the Parish 
Council to pay an incre charge for the supply of gas for public 
lighting. the charge now is 2s. 5d. for public lighting, and this was 
considered to be quite sufficient by a large public meeting, whicl: 
refused to allow the extra charge to be levied. 

Fulham.—The Electricity Committee are recommending the Borough 
Council to authorise a capital expenditure of £4,000 for the erection 
of a sub-station and necessary transformers and cable connections 
thereto in the Talgarth-road district, and that the borough electrical 
engineer be instructed to proceed with the work as soon as possible. 

Oldham. — The кеу! горон of the engineer to the Corporation 
showed that the units sold for lighting and power during that period 
was 75,048, for traction 154.840, a total of ,888, against 203,802 
in the corresponding period of last year. The total equivalent of 
8-c.p. lamps connected to date was 107,485, an increase in the fort. 
night of 591. 

Stock Exohango.—The Stock Exchange Committee have appoiuted 
Јар. 51 a special settling day in the Canadian General Electric Co.'s 
interim certificates, fully and partly (£16) paid, 2,000,000dol. 7 per 
cent. cumulative preference stock in shares of 100dol. each; and 
Feb. 12 in the Pusing Bliaru Tin Mines' 50,000 vendors' shares of £1 
each, fully paid, Nos. 1 to 50,0.0. 

Electricity to Candles.—Dr. Ridgeway, Bishop-designate of 
Chichester, has been remarking that when he takes up his abode in 
the episcopal in the Sussex city he will miss the electric light, 
with which he has worked for 25 years. The Bishop says lie does not 
like gas, and that at Chichester he will have to use candles—if he can 
find good ones in these degenerate days. 

Toronto.— Mr. Steele, president of the Toronto Chamber of Com- 
merce, has to head а movement, which is widel supported, 
having for its object the Government ownership of the electric power 
plant at Niagara. Mr. Steele and his supporters believe that the falls 
would be saf: ed by such an arrangemont, and a better manage- 
ment of the plant in the public interest would result also. 


Fife.—On the 23rd inst. a middle-aged miner named Alexander 
Combe met with his death in a remarkable manner in the underground 
workings of the Francis Pit of Lord Rosslyn's Dysart Oollieries, Fife- 
shire. Combe was fastening a piece of corrugated iron on the box 
covering the electric cable when the nail he was using pierced the 
cable, and he received а shock which instantly killed him. 

Durham.—The Finance Committee of the Guardians have con- 
sidered a letter from the Oounty of Durham Electrical Power 
Distribution Co., enclosing estimate as to lighting the workhouse 
with electric light, and have agreed to print the estimate and to 
supply а copy to each Guardian, together with a statement showing 
the cost of gas consumed at the workhouse during the past year. 


Bury.—At tho mE of the Corporation Electricity Committee а 
letter was read from the Bury Chamber of Commerce asking for details 
of the scheme for building а new generating station. It was decided 
to supply the details and to inform the chamber that the Corporation 
could not say when the Local Government Board inquiry would be 
held, as there had been no application mado for borrowing powers yet. 


Ravensthorpe.—At a meeting of the Electric Lighting Committee 
complaint was made of the indifferent supply of electrical energy to 
consumers, and Mr. Mountain was instructed to see the Yorkshire 
Power Co. and report. It was resolved to lay electric cables from 
the sub-station to Calder-road and (ucen-street end. Mr. Sam Lee 
was appointed inspector, and Mr. Stead to keep the electricity 
accounts. 

Eastbourne.—The Telephone Co. are seeking permission from the 
Rural District Council to erect poles on the district roads in connec- 
tion with the proposed extension of the telephone to Pevensey (where 
there will be an exchange) and Stone Cross. The Council have 
appointed four local members and the surveyor to meet the representa- 
tive of the Telephone Co. with a view to arranging terms of 
settlement. 

Bridgend.—The Oottage Honies Committee have reported to the 
Guardians that they hive considered the question of adopting elec- 
1 for lighting purposes at the cottage homes, and have rocom- 
mended the Board to request the Bridgend Council to arrange a more 
favourable graduated scale than that submitted for the lighting of the 


workhouse, infirmiry, and cottage homes collectively. To this the 
Guardians have agreed. 
East Riding.—At the last meeting of the County Council the 


clerk submitted a communication from the Newcastle Chamber of 
Commerce stating that the Postmaster-G»neral had consented to 
receive a deputation on Tuesday, Feb. 11, with reſe once to the 
telephone rates, and it was resolved that Lord Wenlock be requested 
to represent the East Riding County Council on the deputation to the 
Postmaster-Goneral with referenze to telephone rates. 

Bedford.— The annual dinner of the Bzdford Trade Protection 
Society, he d on the 23rd inst., was attended hy the mayor (Mr. S. L. 
Kilpin), the high sheriff (Mr. Geoffrey Howard), the headmasters of 
the principal schools, and the leading tradesmen. It was urged that 
every effort should be mae to bring the attractions of Bedford before 
the public during the holiday months. The mayor stited that a 
scheme was in hand to illuminate the riverside gardens by electric 
light. 

Gillingham.—Mr. A. D. Chalmers, the borough electrical engineer, 
has subuiitted to the Education Committee an approximate inclusive 
price for installing the electric light in the following schools: Barnsole- 
road, 109 lights, £98; Richmond-road infants, 61 lights, £55; 
Richmond-road boys’ and girls’, 100 lights, £100 ; Byron-road, 92 
lights, £83. The committee have decided that, in the interests of the 
health of the children, gas lighting should be abandoned and elec- 
tricity introduced. 

Slide-Rule Memento.—Messrs. Mirples, Leach, and Oo., of 6, 
Victoria avenue. London, E.C., advise us that they have been so 
overwhelmed with inquiries for the little 6in. slide-rule memento that 
the stock which they had laid in to distribute as a New Уеаг'в gift 
has been entirely exhausted, although replenished three times. As 
there appears to be à demand for these little rules, Messrs. Marples, 
Leach, and Oo. are willing to forward one of these to any of our 
readers sending 9d. in stamps. 

Nottingham —An alarming explosion took place at the house of 
Mr. Charles Hemingray, Independent-street, Radford. Noticing а 
smell of gas in one of the bedrooms, Mrs. Hemingray called her son- 
in-law, Mr. Harry Barker, and he went to look for the eecape with a 
lighted candle. The result was disastrous to the house, although Mr. 
Barker escaped miraculously. The front of the building was wrecked, 
the windows being blown to the other side of the road, and the plaster 
shattered from the ceilings of all the downstairs rooms. 

Kilkenny.—At the County Council meeting the secretary brought 
under the notice of the meeting the fact that the telephone trunk 
system was proposed to be established in Kilkenny. Ho wished to 
know would the Council approve of the project of being connectod 
with the line. It would be dad useful, and the cost would be only 
Sb a year. The Corporation and other public bodies had started the 
project. It would be very convenient for the officers of the Council 
if they had the telephone service. The Council approved. | 

Audley.—At the Council meeting au animated discussion took place 
with respect to the subject of the lighting of Talke village. Mr. Taylor 
characterised the lamps as being in a dirty, filthy condition, with no 
light in them. The Chairman said that a committee had recently 
interviewed the Kidsgrove Gaslight Co., who had pointed out many 
difficulties in connection with the supply for the village, and 
leakages made it utterly impossible to get a constant and good 
supply. The lamps were ina filthy condition from one end of tho 
village to the other. 

Tantalum Lamps.—Me-srs. Siemens Bros. Dynamo Works arc 
introducing a new type of tantalum lamp—namely, 16 c.p. for 100 to 
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120 volt circuits. This lamp is not more fragile than the other types 
of tantalum lampe, and will burn in any position. Messrs. Siemens 
carry at present a small stock in London, which they are increasing 
with all speed to meet the enormous number of inquiries they have 
received for lamps of this type. They have also issued an opal tablet 
advertising tanta'um lamps, which they will be pleased to supply on 
raoeipt of trade card. 

Gloucester.—At the last Electricity Committee meeting the engi- 
neer reported that he had received an application for a supply of 
current for power and lighting purposes to the Co-operative Depót, 
India-road, and that in order to furnish such supply it would be 
necessary to extend the main in Barton-street along India. road to such 
premises at an estimated cost of about £160. It was resolved that, 
subject to the co · opsrative society entering into an agreement to take 
current to the value of at least £40 per annum for three years, the 
Council be recommended to extend the main as requested. 


Sedgefleld.—With reference to the proposal of the Guardians to 
light the workhouse and the manor house with eleotricity supplied 
from the county asylum, the clerk has written to the Local Govern- 
ment Board giving the estimated cost of lighting by oil lamps and 
electricity, and has received a reply stating that, if the Guardians are 
able to submit а scheme for lighting these places with electric current 
obtained from a body that had power to supply it, they would be 
prepared to favourably consider the proposal. Ultimately the 
question of the method of lighting to be adopted was referred to 
& committee. 


Anglo-American Telegraph Co.—The directors of the Anglo- 
American Telegraph Oo. have resolved, after placing £20,000 to the 
credit of the renewal fund, to recommend the declaration of the 
following dividends: а balance dividend of £1. 5s. per cent. upon 
the ordinary consolidated stock for the year ended Dec. 31, 1907; 
a balance dividend of £1. 10s. per cent. upon the preferred stock for 
the year ended Dec. 31, 1907; a first and final dividend of £1 per 
cent. upon the deferred stock for the year ended Dec. 31, 1907 — ав 
inoome tax. After paying the foregoing dividends there will be а 
balance of about 22,400 to be carried forward. | 


Perth. ä and meetings have taken place betwoen 
the Work and Paving Committee of the Town Council and the 
National Telephone Oo., and a letter has been read from the company 
asking if [he town was prepared to cancel their present agreement, 
whereby charges were to be made for calls. The committee, after 
considering the matter, to instruct the town clerk to write to 
the company to the effect that the Council did not desire that the 
present agreement should be cancelled, but they wished a new agre - 
ment to entered into between the town and the company of a 
supplementary nature, whereby the town would give the company 
eren for extra wayleave on condition that this new agreement was 
entered into. 


Dandec.—On behalf of the Duudee Harbour Trust objections 
have been lodged to the proposed new regulations issued by the 
Home Secretary for the generation, transformation, and distribution 
of electrical energy. These have been franied in terms of the Factory 
and Workshops Act, and an inquiry is to be held in London ig, March. 
It was stated at a committee meeting of the Harbour Trustees that, 
although at present they were not affected by the proposel regula- 
tions, they might come under their scope if they put in force their 
statutory rights to generate and distribute their own electricity. 
The objections were lodged to eden the rights of the trustees, and 
to assist the Town Council in their effort to have the regulations 
amended and made less burdensome. 


Greystones.—Messrs. W. Coates and Son are submitting to the 
ratepayers of Greystones a scheme for the public and private lighting 
of Greystones by electricity, provided that suitable legal agreements 
ean be made with the County and Rural District Councils. Messrs. 
Coates propose to employ suction-gas plant and to use igetallic- 
filament lamps. It is interesting to note in this respect that the 
advent of the metallio-filament lamp makes it possible to reduce by 
one-half the size of the generating plant and mains over what was 
required even а year ago. It is estimated that the cost of providing а 
power station and all other works and expenses will amount to £3,000, 
and Messrs. Ooates are appealing to the ratepayers and residents to 
subscribe to the formation of a small company. 


Hull.—A letter was read at the meeting of the Corporation 
Telephones Committee from the Postmaster-(ieneral, giving sanction 
to certain alterations and extensions proposed with the gbject of 
improving intercommunication with National Telephone. Oo.’s 
subscribers. This will осгезѕіќаќе alterations on the switchbgard and 
the rewiring of about 2,000 instruments at а cost of £800. Several 
members desirel to know whether the expenditure would be justified, 
and the chairman replied that it was his desire to make the system as 
perfect as possible. Under the new scheme (which the company hal 
approved) when iotercommunication was desired it would be direct, 
and a call would not have to be passed from one operator to another. 
Also, subscribers would not be cut off in the middle of a conversation 
with the question Have you finished?" The committee agreed to 
recommend the outlay. 


Penybont.—At the meeting of the District Council a letter was 
read from tho clerk to the Bridgend District Council, forwarding draft 
of the proposed agreement between the two Councils, safeguarding the 
interests of the Penybont Oouncil. He pointed out that the Board of 
Trade were wishful to coniplete the proofs, and expressed a hope that 
the Penybont authority would expedite the matter as much as pos- 
sible. The following resolution will be considered at the next meet- 
ing: ''Thst this Oouncil. pursuant to Section 1 of the Electric 
Lighting Act, 1883, do hereby give cons nt to the application made 
by the Urbau District Council of Biidgeud to the Board of Trade for 
the provisional order under the Electric Lighting Acts in respect of 
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an extension of their existing area of supply, inter alia, to the 
реале of Newoastle Higher, Newoastle Lower, St. Bride's Minor, 
ity and Ewenny, and within the rural district of Penybont." 


Ferndown.—At the meeting of the Rural District Council the 
surveyor reported that the National Telephone Oo. had applied for 
the consent of the Council for the erection of a line of about 59 poles 
and stays on the road from West Moors Station to the junction of the 
County Council road at Ferndown, where it would run along the main 
road to Longham, for the purpose of extending the telephone system 
to Ferndown and Longham. The surveyor stated there could be no 
objection to consent being given on the usual terms—viz , a yearly 
payment of a wayleave of 1s. a pole to .the*Council—and that tho 

es be in positions satisfactory to the Council, and that all 
8 one to the surface of the roadsides in the erection of the poles 
be made good by the company, and that any reasonable expenses be 
paid in waiting upon the company's officials to point out the positions 
for erecting the poles and making good the roads Тһе Council agreed 
to the suggestions. 

Beokenham —At the last meeting of the Urban D'striet Council 
the Electricity Committee reported that plans of a battery-house had 
been submitted by Messrs. Kincaid, Waller, Manville, and Dawson, and, 
subject to approval by the General Purposes Committee, the same 
were to, and an order was given to advertise for tenders. A 
letter was also read from engineers covering a quotation by the General 
Electric Oo. to provide and fix а direct-current armature to the No. 5 
alternating set, including all necessary works in connection thorewith, 
except foundations, for the sam of £415. Subject to the acceptance 
by the General Electric Oo. of the necessary moditication of dates in 
reference to the overhaul of the No. 6 engine and the return of No. 7, 
the committee recommended that this offer be accepted. The committee 
recommended that application be made to the Local Government Board 
for sanction to a loan of £465 to cover the cost of this new armature 
and of the necessary foundations. The report was adopted. 


Richmond.—The clectrical and trades’ exhibition being held this 
week at Richmond is decidedly a step in the right direction, and the 
general success gives full warrant for urging publicity methods. The 
chief feature of the exhibition was, perhaps, the’ cookery section of 
the electrical exhibits. This being a branch of supply which of all 
things demands pushing and advertising. The Richmond (Surrey) 
Electric Light aad Power Co.—who had already for s»me time past 
made a special feature of extending their supply for this pnrpos:—oo- 
operated in the exhibition in making the cookery demonstration of 
specially attractive character. The attention of existing consumers 
was called to the exhibit, and a very gratifying interest resulted. The 
lighting section, of course, included all the latest types of lamps, eto., 
the ammeter readings of the metallic-filament lamps attracting con 
siderable interest on the part of the shrewder of tho shopkeeping 
visitors. 

Camberwell. — At the last meeting of the Borough Council the 
Finance Committee brought up a report regarding the proposal by the 
Board of Trade to dispense with its audit of electric lighting com- 
panies’ accounts, and to accept in substitution the audit conducte i by 
shareholders’ auditors on behalf of the companies concerned. Camber- 
well is specially affected by this question, as there is included in its 
pr order a special purchsse clause enabling the authority to 

uy the company's undertaking at any time by paying such an amount 
as would be equal to a sum of £133 for every £100 properly exoeaded 
on the undertaking and 1 to the capital account. Repre- 
sentations have been made to the Board of e on the subject. e 
Council authorised the committee to take all necessary steps for the 
protection of the interests of Oamberwell in connection with the audit 
of electric lighting companies' accounts, and also as to the form of 
accounts required, and gave them power to make representations to 
the Board of Trade. 

Wireless Telephony.—The Danish wireless inventor, Mr. Valdemar 
Poulsen, is stated to be engaged in the completion, at Lyngby, five 
miles from рн of a wireless telephone station, which is to be 
connected with the wireless station at Esbjerg. It is his intention to 
ultimately establish a wireless telephone between England and 
Denmark (Esbjerg). He does not intend to hurry, however, although 
his 185 of wireless telephony has already 5 fully successful 
over long distances. The inventor attributes hia success to new and 
improved miorophones and other рт The public will not be 
able to telephone or telegraph by these wireless inventions until every 
detail has been completed, and stations have bee established all over 
the world. It is not intended to begin wireless telegraphing and 
telephoning between Denmark апа England or America until it is 
quite possible to compete with the present cables. The inventor 
claims that his system of wireless telegraphy enables him to forward at 
least seven times as many words as by Mr. Marconi's system. 


Middleton.—Tlere was a special meeting of Middleton Parish 
Council on the 23rd inst. to further consider‘ the question of the 
strect-lighting. А letter was read from the gas company offering to 
supply gas to the meter lamps, the Oouncil to supply meters. Another 
letter was read from Messrs. Cox Walkers and Oo., Darlington, 
asking permission to tender for supplying the town with electric 
light. The sousideration of the latter letter was left over, and the 
following resolution was passed : ‘‘ That this Council acknowledge the 
receipt of the gas company’s letter, and inform them that the Council 
must adhere to their offer of the 16th inst., to pay for four (or eight) 
additional test meters, and if it will meet the wishes of the gas 
company and havea T to help an amicable arrangement, a 
deputation of this Council will be glad to meet the gas directors and 
ask for a reply in due course.” A deputation for this purpose was 
9 and another meeting will be held at which both systems 
ok lighting will be discussed. 

Whalley Bridge. —At a meeting of the Urban District Council, Mr. 
Exley made serious complaints against the gas the local company 
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were supplying, and contended that the cha to consumers were 
excessive. He had heard that the New Mills Council were extending 
their mains to Furness Vale, and he suggested that the clerk write to 
the Council asking on what terms they would supply gas to Whalley 
Bridge. Mr. Ashton seconded. Mr. Carter disclaimed any personal 
interest, but asked if it would not be as well to give Whalley Gas Oo. 
achance. Let them write the company first and say if they could 
not have better treatment they should have to take other steps. Mr. 
Exley said he was the largest private consumer in the district and he 
had tried that. The Council were there for the benefit of the public, 
and if they could pet better terms they were bound to do so. Mr. 
Downs thought if the Whalley Bridge Gas Co. were a little more 
enterprising, and did not confine their whole attention to dividend 
earning, they would be able to produce better and cheaper gas. 

York.—The question of developing the commercial aspect of the 
York electricity department has for some time past e the 
attention of the Corporation Electricity Committee, especially in 
regard to the hiring of both arc and Osram lamps, at inclusive charges 
for current, maintenance, loan of wiring, and carrying out work on 
consumers’ premises, on a system of deferred payments. The Streets 
and Buildings Committee having desired an improvement in the 
lighting of the Scareroſt and Bishopthorpe roads, the Electricity Com- 
mittee instructed the city electrical engineer to report on the matter 
with а view to meetiug the wishes of the Streets and Buildings Com- 
mittee. He has done this, with the result that the committee 
directed him to change the lamps for others, whereby an increased 
light of about, 25 per cent. over the previous lamps will be obtained, 
and to substitute an enclosed arc p at the corner of Bishop- 
thorpe-road and New York-terrace, which will give an approximate 
increased light of 800 c.p. The additional charge for this increased 
lighting power will be £7. 2s. 6d. per annum. 


Lyndhurst.—The clerk to the Parish Council has written to the 
postmaster at Southampton enclosing the resolution of the Council 
passed at the last meeting relative to Lyndhurst being included in 
the 5 telephone area, instead of at Lymington, and the 
following reply has bern received: I beg to inform you that your 
letter respecting the question of the inclusion of Lyndhurst in the 
Southampton telephone area has been forwarded to the district 
manager of the National Telephone Co., Southampton.” This was 
followed by a letter from the General Post Office, London, worded as 
follows: '* With reference to your letter addressed to the postmaster 
of Southampton, relative to the arrangements for a telephone service 
at Lyndhurst, I am directed by the Postmaster-General to say that it 
is his intention, if adequate support is obtained, to provide Lynd- 
hurst with a telephone service by means of a direct line from South- 
ampton. Lyndhurst cannot, however, be included in the Southampton 
area, which has been assigned to the National Telephone Co. for the 
development of their system. It will accordingly be necessary to 
dei ue trunk fee of 3d. in respect of every call between Lyndhurst 
and Southampton." 


Stoke-on-Trent. —At a meeting of the Electric Lighting Committee 
of the Guardians, the master reported that during the year 1907 
there had been a decrease of 537 tons in the consumption of fuel com- 
pared with 1906, but owing to the increased price the cost had gone 
up by the sum of £206, whereas if the cost had been the same as in the 
latter year a saving of £400 would have been effected. In 1906 the 
ашу used was 4,655 tons and the cost £1,674; in 1907 
the quantity used was 4,116 tons and the cost £1,880. The committee 
called the attention of the Board to the great decrease in the consump- 
tion, which in a great measure had been caused by the various 
improvements in the machinery, reported from time to time, and also 
to the placing of the distribution of louse fuel in charge of an officer, 
and to the fact that whilst there was an increase in the actual cost, 
that was a matter over which they had no control. Mr. Ball, in 
moving the ops of the report, complimented the master and the 
engineer upon the saving in fuel. They could not, he remarked, help 
the increase in price ; it would have been a serious matter if they had 
not been able to effect a saving. 

Chester.—The Corporation Lighting Committee having passed a 
recommendation that дет уы made to the Local Government 
Board for sanction to borrow £28,000 for extensions to the 
electricity undertaking, they being of шо that this sum would 
meet the requirements for the next five years, the Council have 
considered and to the same ; also to the sum of £2,500 for 
light and power installations for carrying out the ра рова of Section 78 
of the Chester Corporation Act, 1901. The following recommenda- 
tion of the Lighting Committee has also been approved: That from 
March 25, 1908, the following charges be made against the tramways 
undertaking for current supplied and the upkeep of the electrical 
equipment of the tramways—viz.: the sum of per annum in 
respect of the interest and sinking fund charges and depreciation on 
the capital invested by the electricity undertaking on behalf of the 
tramways undertaking ; a charge per rd of Trade unit supplied to 
tramways according to the actual cost to the electricity undertaking 
for the production of electrical energy per unit during the preceding 
year; a charge according to the actual cost to the electricity under- 
taking for time and materials in inspecting, repairing, and maintain- 
ing the electrical equipment of the tramways, plus 10 per cent., on 
such actual coet to cover the use of tools and supervision, and that 
all previous resolutions in connection with this matter be altered or 

aried accordingly." 

Dublin.—The question of lighting the North Union Workhouse 
with electricity elicited a letter from the city electrical engineer as 
regards the comparative cost of gas and electricity. In an extract from 
the report, which was enclosed, Mr. Ruddle stated that he was 
informed that the total bill of the union was £1,000 per annum. 
Gas to the value of £130 was, however, used for cooking and heating 

urposes, and the cost of lighting was, therefore, £870 per annum. 
He believed the premises could be fitted up at a cost of £1,250, 
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furnishing sufficient lamps to give an illumination of 50 per cent. 
greater power than the existing gas lighting. The annual capital 
charges upon this sum, taken at 7j per cent., would amount to £94. 
He estimates the consumption of electricity would amount to 35,000 
units per annum, which at 3d. per unit would amount to £440. A 
liberal allowance for renewal of lamps and general maintenance would 
be £105, making a total of £639 for the whole of the lighting. and 
effecting a saving of £231 per annum over the present gas bill. Even 
allowing for an increased allowance, for ample renewals and general 
maintenance, the total annual charges would not exceed £825, which 
would still show an annual saving over the present gas bill, and, as 
previously stated, give 60 per cent increased illumination in the 
1 He thought, therefore, that the Guardians should have no 

esitation in deciding to adopt the newer and healthier illuminant. 
It was decided to refer the matter to the committee which formerly 
had the matter in hand. 


Hanley. —At the last Town Council meeting the monthly reports 
from the electricity department showed that in October 149, 357 units 
were sold, against 115,005 in October, 1906. The total generated was 

tively 174,110 and 136,144 units, the maximum loads 960 kw. 
and 855 kw. The coal consumption per unit was 8'0lb., against 
9:93lb. a year ago, and the works cost 853d., conipared with ‘970d. 

r unit sold. In November 162,296 units were sold, against 144,599 
in November, 1906. The total generated was respectively 185,326 and 
162,699 units, the maximum loads 1,011 kw. and 894 kw. The ccal 
consumption per unit was 8 25lb., жон! 8:35lb. а year , and the 
works cost „ compared with · . per unit sold e Shelton 
Iron, Steel, and Coal Оо. notified an advance in the price of manufac- 
turing fuel of 6d. per ton, which was an all-round advance to buyers 
in the open market, and coincided with the advance on fuel under 
contract in accordance with the wages clause. In accordance with a 
resolution passed by the Municipal Electrical Association, the com- 
mittee resolved to urge the Board of Trade to reintroduce the Electricity 
Supply Bill. The electrical engineer submitted а statement explaining 
the results for the first three mouths of 1907, being the interim period 
between the 1906 annual and the 1906-7 15 months’ accounts, during 
which time it had been stated a loss was made upon the undertaking. 
The extra amount required to meet the sinking fund instalments 
covered the balance of two years’ payments, and the accounts to the 
end of March, 1907, include all charges accrued to that date. Taking 
the proportion of sinking fund instalments for the three months, the 
surplus for that period was £778. | 


Kingston (Surrey). —At the last Town Oouncil meeting the follow- 
ing important graph, which appeared in the minutes of the 
Lighting Committee, was consid : The committee considered 
the report of the sub-committee in regard to the proposed application 
to the Local Government Board for sanction to a further loan, and 
resolved that the Oouncil be recommended to make application to the 
Local Government Board for sanction to borrow the sum of £12,600, 
such amount being made up as follows—viz.: proposed new expendi- 
ture—engine-house, £800; mains, £3,210; services to consumers, 
£2,850 ; sub-stations, kiosks, and transformers, £2,230 ; disconnect- 
ing section pillars, £600; arc lighting, £300 ; incandescent electric 
lighting, £1,232 ; cost of loan, law charges, plans, etc., £288. 10s. 8d. ; 
liabilities to Oct. 31, 1907, in excess of loans sanctioned, £1,089. 
9s. 4d —total, £12 600." Oouncillor Sprunt, chairman of the com- 
mittee, in moving the adoption of the recommendation, said the excess 
of expenditure over the loans sanctioned was due chiefly to the 
increased. cost of copper, which rose from £56 to £120 a ton during 
tho time the cables were being laid, but by а very careful study of the 
market they never paid more than £90 a ton. The £3,210 estimated 
for mains was to enable them to supply new customers, and their 
requirements in this direction were gauged by past experience. The 
whole of the proposed expenditure was abeolutely necessary, and he 
reminded the Council that the figures were only estimates, and every 
item would have to come before the Oouncil for approval before any 
expenditure was incurred. They had had a good deal to do with the 
gas company lately, and the sooner they got the whole of the public 
ighting into their own hands the better it would be for the town. 
The money would only be borrowed in instalments as it was required. 
Alderman Clarke seconded the motion, and said every item would be 
rigidly inquired into by the Local Government Board inspector, and it 
would be open to any ratepayer to attend the local inquiry. The 
motion was agreed to without further discussion. 


TRACTION. 


Haslingden.—The Haslingden and Accrington electric tramways 
dopartments have arrived at an understanding for through booking 
arrangements. 

Southampton. — The Town Council are considering a proposal for 
the Tramway Committee to provide covers for the cars now running 
on some portions of the system. 

.—Accrington Corporation has completed the conversion 
of its tramways, comprising 113 miles, to the electric system, and each 
section has received the sanction of the Board of Trade. 

Farnworth.—It is expected, in response to local ratepayers’ 
petitions, that the South Lancashire Tramways Oo. will shortly 
inaugurate a regular service along the Long-causeway route. 

Torquay.—Although the eight-mile system is not yet completed 
the demand for electric current for the trams amounted to between 
£300 and £400 a month. A new generating station will probably be 
needed shortly. 

Amblecoto.—The Urban District Council have decided to again 
approach the tramways company with thc object of inducing them to 
extend the 14. fare, at present from Stourbridge to the bottom of 
Brettell-lane, to Dennis-park. 
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Rowley.—The Urban District Council have directed their clerk to 
ask the Birmingham and Midland Tramway Co. to send representa- 
tives to confer with the committee respecting the 4d. fares for children 
апа the necessity for more cars between Old Hill and Blackheath. 


Dover.—In consequence of the falling off in the tramway revenue, 
the Tramways Committee, partly on the advice of the manager, and 
partly on their own initiative, have under consideration several impor- 
tant changes, some of which have already been adopted, and others 
are deferred, but will, it is expected, be soon in operation. 


Coulsdon.—A poll of the parochial electors of Coulsdon resulted in 
а majority of 87 against the proposa to extend the tramways from the 
Oroydon terminus at Purley to Whyteleafe and Smitham. The figures 
were : for, 288 ; against. 375. Only about 50 per cent. of the electors 
recorded their votes. At the Warlingham parish meeting there was a 
ЕН majority in favour of the scheme, which is embodied in a 
parliamentary Bill. 

Brentford.—The District Council have decided to offer no opposi- 
tion to the London United Tramway Oo.’s Bill, now before Parliament, 
for the construction of tramways over Kew Bridge to connect the 
Middlesex system of the company with tlie line from Kew to Rich- 
mond. Opposition to the Bill has, however, been lodged by the 
Middlesex County Council, which, with the Surrey Council, controls 
the bridge and its approaches. 


Luton.—At the Council meeting the town clerk reported that he 
had received the informal approval of the Board of Trade to the lease 
of the Luton Corporation tramways to Messrs. J. G. White and Co. 
The towa clerk was authorised, in due course, to make the necessary 
рш to the Board of Trade to inspect the tramway system, and 
the question of making arrangements for the opening ceremony was, 
in the interim, left with the mayor and the chairman of the Tramways 
Committee. 

Warrenpoint (co. Down).—It is stated on good authority in 
Warrenpoint that a company is about to be formed to purchase the 
present tramway from Warrenpoint to Rostrevor, and to continue it 
as an electric railway to Newcastle, the favourite watering place 
aud golfing resort on the east coast. Tho proposed extension would 
open up a new line of country via Kilkeel and other seaside towns 
on the county Down coast. At present this route is largely served 
by long cars during the tourist months. 


Ashton.—A serious collision occurred at Ashton on Friday night 
last. An electric car belonging to the Oldham, Ashton, and Hyde 
Tramway Co. was passing along Stockport-road when it collided with 
а lurry which was standing along with others in the roadway. The 
lurry caught the side of the car in such a manner that it stripped all 
the woodwork away, leaving the seats inside the car bare. Fortu- 
natcly, thore were only a few passengers in the car at the time, or 
something more serious might have happened owing to the falling 
splinters of wood. The driver of the car escaped without being 
injured, 

Glasgow.—Under the Fatal Accidents Inquiry Acts an inquiry was 
held in Glasgow on the 25га inst. into the circumstances attending the 
deaths of James Dolan, tramway motorman, and Robert Heggie, 
vanboy, as а result of the tramway smash on the 3rd inst. The 
evidence was largely a repetition of that given at the Board of Trade 
inquiry. At the close the verdict of the jury was that in their opinion 
there was not sufficient evidence to show how the car got beyond 
control, and it was their opinion that at the time of starting, the 
reversing handle not being in its proper place, the car should not have 
been sent on its journey. 

Canada.—We understand that material progress is being made 
with the organisation of the English company which has been formed 
to develop Canada's electrical railways, and which undertakes to spend 
some £2,000,000 upon the work. The engineers are still engaged in 
making the necessary surveys, so that it will be some time before their 
reports are available. Among other projects, the company proposes to 
construct electric railways in the rural districts of Ontario, improve 
and develop certain existing water powers, and, more particularly, to 
lay down railway lines aU the island of Montreal. It is also intended 
to take the Toronto street railway in hand and greatly improve it. 


Morecambe. —At the last meeting of the Town Council the mayor 
reported that the public meeting on the 8th inst. had decided against 
the promotion of the Bill for the purchase and electrification of the 
tramways. Mr. Gorton said the opinion with regard to the public 
mseting was that there were too many non-ratepayers present. It 
was to be regretted that their fellow townsmen were not in the humour 
and not prepared to give even reasonable consideration to the informa- 
tion the speakers on behalf the Council were prepared to furnish. 
It might be some satisfaction to those who were reslly interested in 
Morecambe that the Council would do its duty without regard to the 
public meeting. 

Belfast.—The Belfast Corporation's Bill for the purpose of pur- 
chasing the Whitewell and Cavehill Tramway at £60,000 camo before 
Mr. Campion, one of the examiners of the Standing Order proofs, at 
the House of Oommons on the 20th inst. After the usual formal 
evidence the examiner declared that the Standing Orders had been 
complied with, and the Bill will in due course come before the House. 
It is in connection with this Bill that a plebiscite of the ratepayers of 
the city is about to be taken, there being a good deal of local opposi- 
tion to the acquirement of the tramway at the figure mentioned. 
However, it is pretty certain thst the result will be in favour of the 
purchase of the tramway. 

Wembley.— At the last Council meeting a letter was received from 
the Metropolitan Electric Tramways requesting the division of the 
ratealle value of the power station and track—viz., £500 into two 
portions for general district rate purposes. The clerk also submitted 
а letter he had received suggesting, as a temporary measuro, an 
assossuent of tho two properties, and tho Finance Committoo 


— 


THE ELECTRICAL ENGINEER, JANUARY 81, 1908 


A 


recommended that the depôt be assessed at £476, and the small 
portion of double track, measuring 1 furlong 5 chains, at £24, and 
that the clerk be instructed to inform the company that in fixing this 
assessment it must not he regarded as any precedent with regard 
to future rating of tramway lines. This was carried. 

Chelsea. —The London County Council have written to the Borough 
Council informing them that they аге advised they have no authority 
to make any contribution towards the heavy costs incurred by the 
Borough Council in the proceedings recently taken by them against 
the Underground Electric Railways Co. of London, in respect of an 
alleged smoke nuisance at the Lots-road generating station. It has 
been urged on behalf of the local body that the central authority 
should pay a substantial part of the costs, in view of the fact that 
the Ohelsca Council were informed they would be made a defaulting 
authority, and that if they did not take action the London Count 
Council would. In these circumstances, it was submitted, the Boroug 
Council were forced to act. 

Erith.—At the meeting of the Council Electricity and Tramways 
Committee the clerk reported that at the meeting of electors held jin 
pursuance of the Borough Funds Acts, 1872 and 1903, on Jan. 7, the 
motion to approve the promotion of the Erith Tramways Bill in the 
noxt session of Parliament was rejected by a large majority, aud that 
the decision of the meeting was final, unless a poll is demanded by 
the Council. The committee recommended, in view of the information 
received from the London County Council, that the contracts for the 
construction of the tramway from Wickham-lane, Plumstead, to 
Knee-hill, Abbey Wood had been let, and that the same would be 
completed at an early date, that the Bill be withdrawn. The recom- 
mendation was passed by the Council without discussion. 


Cardiff.—The city treasurer and controller reported at the last 
meeting of the Tramway Committee that the amount provided in the 
estimates for the year ended March 31, 1908, for the maintenance and 
repairing of the permanent way was £5,000. The expenditure up to 
Dec. 31, 1907, already amounted to £5,099. 183. ld., including 
£1,105. 16s. 3d. for repairs to Ninian-road track. It did not include 
the cost of the overland route, and other plant purchased during the 
year amounting to £407, as that must be spread over a number of 

ears and dealt with by a charge for depreciation in the ordinary way. 

he report was adopted. Mr. Ellis, the tramway manager, reported 
that the tramway receipts for the current year up to Saturday last 
were £2,691 in excess of the receipts for the same period last year. 


Richmond.—To meet the wishes of the Town Council, the pro- 
moters of the West London, Barnes, and Richmond Tramways are 
prepared to forego the adoption of the overhead system of traction 
upon their proposed line in the Sheen-road, Richmond, and the 
Upper Richmond-road, Mortlake, though they are not ready to make 
the same concession in regard to the Lower Mortlake-road, where 
the overhead system was formerly sanctioned by the Town Council 
to the London United Tramways Co. Whatever may happen with 
regard to that, however, there will be no eae made by tuem to 
introduce the overhead wires on the Upper-road. The class of car 
which these promoters have it in contemplation to adopt is a closed-in 
single-deck car, of appearance and arrangement familiar on most 
British tramways. 

Leeds.—The result of the poll on the tramway proposals in the 
Corporation Bi!l will enable the measure to be proceeded with in the 
coming session of Parliament. The voters were called upon to say 
whether or not they approved of the projected extension of the tram- 
ways from Horsforth to Rawdon, Yeadon, and Guiseley, at an 
estimated expenditure of £90,000. The proposal met with the 
approval of a town’s meeting, but Mr. Joseph Dransfield demanded a 
sell, and was afterwards successful in obtaining the requisite number 
of ratepayers to support him in that request. The figures of the poll 
were declared as follows: for the tramway scheme, 2,001 ; against, 
1,055; majority in favour, 919. Out of 97,412 persons entitled to 
vote, only 5,675, or 3°77 per cent., went to the poll. There were 20 
spoilt papers. The poll will cost the ratepayers about £600. 

Lancaster.—At the last meetirg of the Town Council the chair- 
man of the Tramways Committee stated that there had been a 
decrease in receipts during the past six weeks of £42. At the same 
time there had been a decrease in expenses of £53. 1s. Mr. Heald, 
chairman of the Electricity Committee, said there was only one way 
of putting a stop to the increasing loss, and that was by giving some- 
one the opportunity to acquire the Lancaster and Morecambe tramway 
system, and, if possible, the Morecambe tramway system. By joining 
the whole lot, including the Lancaster borough tramways, the thin 
might be made to pay. The chairman, replying to а long an 
animated discussion, said that the committee had already given 
serious consideration to the question of parting with the trams, but 
they must use a certuin amount of discretion in withholding 
information from the Council. 


Camber-on-Sea.— The Rye and Camber Tramways Co. have 
decided on an extension of the tramways for about half a mile along 
the shore to Camber, and the work, which has already been com- 
тепсей, is proceeding apace. From the present terminus it is intended 
to run the line out on the shore for a distance of about 120 yards and 
then branch off to the eastward as far as a spot called Smugglers’ 
Hole, where a small station will be erected. For a considerable 
distance the line will be laid on an embankment, which is being made, 
about 6ft. high, owing to the sea at high tide reaching this part. The 
extension will enable the public to get to the water expeditiously, 
and the ride en route will be especially enjoyable with a delighcful 
sea breeze aud the water at times alongside the line. It is expected 
that the work wiel be completed at Easter, when the line will be 
opened. By the making of the embankment several acres of land will 
be reclaimed from the sea. 


Lewisham.—Ten members of the Lewisham Borough Oouncil 
waited upon the London County Council Highways Committec on the 
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25га inst. with rd to the question of the Forest Hill tramways. 
For a long time Forest Hill residents have complained of the lack 
of cheap and easy travelling facilities to and from the City, and the 
deputation was the outcome of strong feeling on the subject. The 
deputation discussed the matter with the Highways Committee for 
nearly half an hour, and the committee promised to give the matter 
early consideration. Their attitude has been sympathetic, and it was 
only on a question as to the nature of the system to be employed that 
the committee had shown signs of disagreement. The County Council 
are in possession of parliamentary powers to construct lines which will 
link Foreet Hill to the Lewisham High-road service, and also to the 
Dulwich tramways, and these are the sections which the deputation 
put before the committee as urgently requiring electrification. 

Hull. — A deputation representative of the chief ratepayers 
and residents of Stoneferry have waited upon the Tramways Sub- 
Committee to urge the necessity for the inauguration of a tramway 
system to the district. Councillor Rains introduced the deputation, 
and it was explained that what they desired the Corporation to do was 
to bring the trams down to Stoneferry as early as possible, or to 
inaugurate a service of motor or horse 'buses until that was done. 
Mr, McIlwaine said that there was no necessity to pave the road with 
wood setts, as the granite was in good condition. e thought a single 
line of tramways might serve the narrow portion of Cleveland.street 
for the present. Other speakers followed, and Alderman Larard, in 
reply, said that the committee recognised the necessity for a service of 
trams to the district, but they were waiting until the land on either 
side of the road had been purchased. Не had urged the other 
committees concerned to proceed with the matter as soon as 
possible. 

Gloucester.—At the Council meeting the Chairman of the Light 
Railways Committee said he was sorry to inform tbe Council that the 
receipts for the past four weeks showed a decfease of £53. 13s. 6d. 
compared with the corresponding period of last ycar. The course had 
been adopted of not sending to the papers the full particulars showing 
the difference between the present and past receipts, the reason for 
which was that owing to the alteration of routes and other circum- 
stances a comparison would be odious. The Press, however, felt it 
their duty, or 1 else, to give the comparisons overy 
week, and while he did not grumble at this, fe thought it 
would be more courteous for the Press to deal with the Cor- 

ration in а manner in which the latter required them to do. 

ring last month tram receipts all over the country showed a 
decrease, owing to the frost, but this was not so noticeable in 
Gloucester as other places. In Cheltenham the receipts had gone 
down far more than at Gloucester. During the four weeks, however, 
they had saved in wages and current £19. 7s. 8d. 

Southend.—At the Town Council meeting a letter was submitted 
from the Essex County Council granting the application of the Оог- 
poration for permission to lay a double line of railway in lieu of a 
single line in Leigh-road, opposite the Cricketers. The town clerk 
reported that he was arranging for the conveyance to the Corporation 
of the necessary land at the western corner of North-road, required to 
carry the proposed improvement into effect, and that the work could 
be commenced immediately upon completion of the documents. The 
town clerk reported that, in accordance with the instructions of the 
committee, he had informed the secretary of the United Methodist 
Free Ohurch, Leigh-road, of the steps taken to minimise, as far as 

ible, the noise of the cars running past the church, and submitted 
fetter from him, with copy of a letter he had received from the 
Middlesex County Council, as to their obligations under the light 
railways order in respeet of the wood paving of the permanent way. 
The electrical engineer reported that such instructions had been given 
to the motormen as would ensure the slow running of the cars past 
the church during the hours of divine service. 

Derby.—A collision occurred in Babington-lane on Tuesday after- 
noon between an Upper Dale-road electric tramcar and a dray belong- 
ing to the Mapperley Colliery Co. А considerable portion of the 
woodwork of the dray was smashed, and the front of the car was 
smashed and dinted. The car was travelling down the lane towards 
the town and the dray turned out of Gower-street just in front of the 
car, proceeding in the same direction The driver of the car scarcely 
had time to apply the brakes before he was in the back of the dray, 
and the latter crashed up against an electric lamp-post. Fortunately 
nothing very serious happened, and neither horse nor man was 
injured, but the traffic was delayed for some tinie before the dray 
could be cleared away. Even then a portion of the dray had to be 
further destroyed to enable its removal to Ъз effected and the roads to 
be cleared. The work of completing the Nottingham-road tramway 
has been delayed hy the frost, so that the expectation expressed at 
the Town Council meeting by Mr. Alderman Spriggs, that the route 
would be opened by the third week of January, has not been 
realised. We are informed that the line will be ready in about a 
fortnight's time. 

Dumbartonshire. — Representatives from Messrs. J. G. White and 
Co., who have undertaken to construct and equip the new tramway 
system from Dalmuir to Balloch, are now in the district, and are busy 
arranging preliminaries previous to commencing the contract. The 
company expect to make a start with the actual work about the 
second week in February, and have stipulated in their agreement that 
the laying of the 154 miles of single track shall be completed within 
six months. First of all, they areto open ground between the Dalreoch 
terminus of the Dumbarton tramways and Alexandria, and at this 
part of the route some of the rails have already been laid out on the 
road. If the weather is favourable, and the company able to make 
their customary progress of laying one mile of track per week, this 
section of the route will be open for traffic about the middle of April. 
After work has been thoroughly commenced on it, a start will also be 
made between Dumbarton and Dalmuir, so that without a doubt there 
should be inaugurated in the coming summer the long-anticipated 


Ц 


tramway service from the city of Glasgow to the banks of Loch 
Lomond. The number of men who will be employed on each section 
is calculated at between 150 and 200. The cost of construction is put 
down at £144.000, and the scheme when compieted will embrace 
Dumbarton burgh tramways, which have been liid down at a cost of 
something like £40,000. The whole will be the property of the Dum- 
barton Burgh and County Tramways Oo., recently incorporated with 
a capital of £155,000. 


Manchester.—Two deputations had interviews on the 28th inst. 
with the Tramwavs Committee of the Corporation. The first was 
headed by Miss Eva Gore-Booth, and was from the Manchester 
Women's Trades and Labour Council. They asked that considera- 
tion should be given to women going by cir to and from their daily 
work. It was pointed out that there are several thousand women 
employed in Manchester to whom it would be a great advantage to 
have tickets at reduced fares for use morning and evening. At present 
working people's tickets are only available before seven o'clock in the 
morning. The deputation urged that it was a hardship on those 
women workers. who leave home a little later than mill people. 
but are no better off as regards wages. They, therefore, asked 
that the time for the cheap tickets may be extended to nine 
o'clock. The chairman of the committee promised the deputa- 
lion that their request shall be carefully considered. The second 
deputation came from the Amalgamated Tramway and Vehicle 
Workers. Councillor Jackson (Salford) stated that the object of the 
visit was to invite the committee's attention to the number of 
trolley boys, and to ask them to lay down a rule as to the relative 
proportions of boys and men employed in the tramway service. In 
this case also the chairman of the committee gave the deputation an 
assurance that the application will be duly considered. It was reported 
that the traffic receipts for last week amounted to £12,978. 19s. 1d., 
against £13,724. 13s. for the preceding week. The passengers numbered 
2.633, 532 last week. For the week which closed on Jan. 18 the 
number was 2,798,142. 


Hanley.—At the last meeting of the Corporation it was stated 
that the Board of Trade had notified the Town Council that in 
connection with the North Stsffordshire tramways they had con- 
sented to the use of electrical power in Hanley. They enclosed a 

rtiou of Colonel Druitt's report. Colonel Druitt reported that he 

ad inspected the North Staffordshire tramways with reference to an 
application by the Potteries Electric Traction C». for a renewal of the 
consent of the Board of Trade for these tramways to be worked by 
electric traction. He said that in Hanley two long portions had been 
entirely 1elaid as double line with heavy rails (100lb. to yard), and 
now the track in this borough on the original tramways was in good 
order. The state of these tramways was very much better than when 
he inspected them in March last year, and the company had done their 
best to get the track into good order as far as they could. They had 
spent over £20,009 on the renewal of their lines in this district since 
last year. They were also buying some new cars and repairing some 
of the old ones. Thecondition of the track of the old North Stafford- 
shire tramways in Longton. Fenton, and Hanley was now satisfactory, 
and if a difference could be made between the tramways and these 
areas to those in Stoke and Burslem, he could reconimend the Board 
of Trade to give a general consent to the tramways in Longton; 
Fenton, and Hanley being worked by electric traction. The Council 
resolved that the manager of the Potteries Electric Traction Co.'s 
attention be called to the complaint received with regard to drivers of 
tramcars not ringing their bells upon approaching principal streot 
crossings in the borough. The town clerk submitted a letter from the 
solicitor to the Potteries Electiic Traction Co. with draft order for 
which the company were applying to the Board of Trade coacernin 
the construction of sidings the laying of lines, etc., and it was resolv 
that the town clerk be instructed to lodge an objection with the Board 
of Trade with a view to strengthening the position of the road 
authority in such circumstances, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Brus els.— Tho Belgian State Railways invite tenders for telezraph 
construction material. Tenders by Feb. 5. 
Bourges.—Tenders are invited by the Military Authorities for one 
five-ton electrical crane. Tenders by Feb. 14. 
Campina (Buoharest). —The Municipility invite tenders for the 
electric lighting of the town. Tenders by Feb. 9. 
Melbourne.—Tenders are invited by the Postmaster-General for 
switchboards and telephone sets, Tenders by May 26. 
Portsmouth.—Tenders are invited for the supply of coal at the 
power station. Tenders to the Town Clerk by Feb. Ў 
Grenoble.—Tenders аге invited for the construction of а tramway 
from Lyons to St. Jean de Bournay. Tenders by Feb. 1. 
Sydney.—The Postmaster-General invites tenders for, 33 switch- 
boards for common-battery working. Tenders by Murch 4, 
Edinburgh.—The Corporation invite tendeis for an extension 
switchboard panel. Tenders to the Town Clerk by Feb. 10. 
Oporto.—The Municipality invite tenders for the construction, 
maintenance, and working of tramways. Tenders by March 11. 
Cologne.—The Prussian Government Railways invite tenders for 
the supply of telegraph construction material. Tenders by Feb. 6. 
Wimbledon - Tenders are invited for the annual supply of flame 
arc lamp carbons to the Electricity Department. Tenders by Feb. 18. 
Brazil —The (:overnment invite tenders for the installation of 
electric light and power supply in the city of Florianopolis, Tenders 
by March 5, " | | 
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Islington.—The Borough Council invite tenders for the supply of 
electrical and engineers’ stores. Tenders by Feb. 18. See advertise- 
ment in last issue. 

Croydon —Tenders are invited for coal-conveying plant for the 
electricity works. Particulars from the Borough Electrical Engineer. 
Tenders by Feb. 10. 

Cheltenham. —The Corporation invite tenders for the annual supply 
of stores, including electric lighting fittings апа indiarubber goods. 
Tenders by Jan. 31. 

. — The Guardiaos invite tenders for the supply of a 
booster to the electric lighting station at the union workhouse 
Tenders by Feb. 12. 


Hornsey.—The Borough Council invite tenders for the installation 
of electric light wiring and fittings in variovs public buildings. 
Tenders by Feb. 17. 

Portsmouth.—Tenders are invited by the Tramways Committee 
for the supply of points, crossings, and junctions. Tenders to the 
Town Olerk by Feb. 3. 

Norwich.—Tenders are invited for the supply of an electric motor 
and other кн Particulars from Mr. A. E. Collins, city 
engineer. Tenders by Feb. 4. 

Swansea. —The Corporation invite tenders for the supply of motors 
and starting switches during 12 months, Tenders to the Town Clerk 
by Feb. 31. See advertisement. 

Blackburn. — The Electricity and Tramways Committee invite 
tenders for the annual supply of stores. Tenders by Feb. 15. Full 
particulars in advertisement columns, 

South Australia.—The Postmaster-General, Adelaide, invites 
tenders for one common-battery switehboard, subscribers' telephones, 
and protectors. Tenders by March 11. 

RawtenstalL—The Corporation invite tenders for the erection of 
generating station buildings and chimney stack at Hareholme. 

enders to the Town Clerk by Feb. 10. 

Slough (Bucks).—The Urban District Oouncil invite tenders for 
street lighting for one year, Tenders to Mr. G. H. Ohardsley, clerk, 
11, Mackenzie-street, Slough, by Feb. 6. 

Salford.—Tho Tramways Conimittee invite tenders for the annual 
supply of stores, including electrical car accessories. Particulars from 
the General Manager. Tenders by Feb. 17. 

Battersea.—The Borough Council invite tenders for the annual 
supply of various materials for the electricity department. Tenders 
to the Town Olerk by Feb. 18. See advertisement. 

Gravesend.—The Electricity Committee invite tenders for the 
supply of 3,500 tons of rough small coal for the electricity works. 
Tenders to Mr. H. H. Brown, town clerk, by Feb 17. 

Rathmines.—The Rathmines and Rathgar Urban District Council 
invite tenders for the annual supply of stores to the Electricity 
Department. Tenders to the Town Olerk by Feb. 13. 

Belfast.—Tenders are invited by the Midland Railway Co. for the 
annual supply of stores, including telegraph material, switches, and 
crossings. Tenders to the Stores Superintendent by Feb. 4. 


- Brussels.—Tenders are invited for the construction of three 
electric railways. Particulars from the Société Nationale dos Ohemins 
de fer Vicinaux, 14, Rue de la Science. Tenders by Feb. 12. 


Belfast.—The Belfast and co. Down Railway Co. invite tenders 
for the annual supply of stores, including switches and crossings. 
Tenders to the Secretary, Queen’s Quay Terminus, by Feb. 10.. 


Leeds.—The Corporation invite tenders for steam, exhaust, over- 
flow, and other pipes, valves, etc., in connection with a 3,000-kw. 
steam turbo-generator. Tenders to the Town Olerk by Feb. 10. 


Hammersmith. — The Borough Council invite tenders for the 
annual supply of stores for the electricity department. Tenders to 
Mr. H. Thompson, town clerk, by Feb. 19. See advortisoment. 


Wallasey.—The Urban District Council invite tenders for the 
annus] supply of stores for the Tramway Department. Particulars 
from the General Manager, Liscard, Oheshire. Tenders by Feb. 12. 


Paris.— The Municipality invite tenders for centrifugal pumps to be 
driven by three-phase motors for the Clichy sewage pumping station. 
Particulars from the Olerk to the Municipality. "Tenders by Feb. 18. 


Hall.—Tenders are invited for the necessary electric light installa- 
tion, fittings, and fans required at the Selby-street West School, now 
in course of erection, for the Education Oommittee. Tenders by 
Feb. 10. 


Blackpool.—The Corporation invite tenders for the supply of 
uniforms and caps for the Tramways Department. Particulars from 
Mr. J. Lancaster, general manager, Tramway Office, Blundell-street, 
Blackpool. 

West Ham. — The Corporation invite tenders for engine-room 
stores, indiarubber-covered wire, electric wiring materials and acces- 
sories. Particulars from the Borough Electrical Engineer. Tenders 
by Feb. 6. 

Hampstead.—The Borough Council invite tenders for the supply 
of stores, including oils, for electric lighting station, toole, imple- 
ments, and other electrical engineers’ stores. Tenders to the Town 
Clerk by Feb. 13. 

Buenos Ayres.— Tenders are invited for the construction of under- 
ground electric tramways. Particulars from the Commercial Intelli- 

nce Branch of the of Trade, 74, Basinghall-street, London. 

enders by June 1. 

St. Marylebone. —Tenders aro invited for the removal of ashes and 
clinker from the electricity works for a period of 12 months. Speci- 
fication from the, Eleetrical Engineer, Tenders to the Town Clerk by 
Feb. 5. See advertisement. 7 


East Нат. — The Corporation invite tenders for the installation of 
an approved generating plant with „ pipes and radiators, 
and all other requisites, at the isolation hospital extensions. Tenders 
to the Town Clerk by Feb. 24. 


sydney. The Postmaster-General invites tenders for cables and 
conductors, and 10 switchboards for 100 metallic circuits. Particulars 
from the Agent-General for New South Wales, 72, Victoria-street, 
Westminster. Tenders by Feb. 5. 


Leeds.—Tenders are invited by the Tramways Committee for the 
annual supply of stores, including electrical sundries. Particulars 
from Mr. J. B. Hamilton, general manager, Tramways Office, 
City-square, Leeds. Tenders by Feb. 21. 

Buenos Ayres.—Tenders are invited for (1) the construction of 
and (2) the concession to work the two principal sections of the under- 
ground electric railway. Particulars from the Argentine Legation, 12, 
Rue van Moer, Brussels. Tenders by May 1. 

Wolverhampton.—The Tramways Committee invite tenders for 
the supply of clothing for the tramway employés. Particulars from 
Mr. W. A. Luntley, the general manager, at the Car Depdt, Cleve- 
land-road, Wolverhampton. Tenders by Feb. 11. 


Islington.—The Lighting Committee have been authorised to invite 
tenders for the ing out of the work and for the supply of plant 
and machinery at the electric ищ station, pending the sanction to 
the borrowing of the sum of £25 304 being obtained. 

Bristol. — Tenders are invited for the supply of cables and appliances 
for conveying electrical energy to the Avonmouth Docks, and for ооп- 
struction and maintenance for 12 months. Tenders to the Secretary 
of the Docks Committee, 19, Queen-square, Bristol, by Feb. 17. 

Manchester.—The Tramwiys Committee invite tenders for tho 
supply and delivery of one two-ton steam travelling crane. Par- 
ticulars from Mr. J. M. McElroy, general шш Tramways 
Department, 55, Piccadilly, Manchester. Tenders by Feb. 17. 


Belfast.—The Tramways and Electricity Committee invite tenders 
for the supply of low-tension insulated vulcanised bitumen cables 
during 12 months ending March 31, 1909. Tenders to Mr. T. W. 
Bloxam, city electrical engineer, by Feb. 25. See advertisement. 


Sheffield.—The Tramways Committee invite tenders for the supply 
of stores—including electrical Mies and fittings, cable, car 
fittings, car lamps, wood slipper blocks, belting, and overhead line 
material—for 12 months ending March 26, 1909. Tenders by Feb. 10, 


Portsmouth.—The Corporation Electricity Supply Department 
invite tenders for the annual supply of stores, including electrical 
goods, street work (laying cables, etc.). Particulars to be obtained at 
ео Lighting Station, Gunwharf.road, Portsmouth. Tenders 

y Feb. 12. 


Birkenhead.—The Corporation invite tenders for the supply of 
stores at the generating stations and tramway depóts during the year 
ending Marcli 31, 1909. Particulars from Мт, W. Wyld, borough 
electrical engineer and tramways manager. Tenders to the Town 
Clerk by Feb. 3. 

Rawtenstall.—The Corporation invite tenders for the supply and 
erection of one balancing set, rotary transforming plant, and static 
transformers, feed pumps, boilers, condensers, circulating pants 
steam and water pipes, valves, etc., at the Electricity Works. Tenders 
to the Town Clerk yy Feb. 7. 

Wimbledon.—The Corporation invite tenders for one 1,000-kw. 
steam-driven turbo-alternator, with condensing plant, two water-tube 
boilers, economisers, pipe work and feed pump, high-tension main 
switchboard, and switchboard gallery. Particulars from the Borough 
Electrical Engineer. Tenders by Feb. 18. 


Halifax.—Tenders are invited for the annual supply of stores for 
the Tramways and Electricity Depa: tments, including lighting fittings, 
electrical accessories, copper strip, iron brake blocks, castings 
(malleable iron, cast iron, and brass), tubes and fittings, continuous- 
current meters, and overhead line material. Tenders by Feb. 12. 

Adelaide.—Tenders are invited tor the supply and delivery, c.i.f. 
Port Adelaide, of special work, points, and crossings for trainways. 
Specfication, ctc., from the Agent-General for South A i 

readnecdle House, 28, Bishopsgate-street Within, London, E.C. 
1 8 to the Chairman, Municipal Tramways Trust, Adelaide, by 
deb. 11. 


Bermondsey.— The Borough Council invite tenders for the annual 
supply of stores to the electricity апа destructor works, 1 are 
lamp carbons and brushes, cable and jointing materials, conduits, 
electricity meters, demand indicators and main fuses, engine oils, 
meter boards, street frames and covers, and joint-boxes. Tenders to 
the Town Clerk by Feb. 17. 

London.—The London County Oouncil invite tenders for the 
manufacture, delivery, and laying of about five miles of low-tension 
lead-covered electric cable, and about two miles of telephone cables, 
etc., and the laying of stoneware cable ducts, building manholes, 
repaving, eto., for the reconstruction for electric traction of the 
Council’s tramways in Oaledonian-road and Seven Sisters-road. 
Tenders to the Olerk, County Hall, Spring gardens, S.W., by Feb. 4. 
See advertisement in last issue. 


RESULTS OF TENDERS. 


Edinburgh.—Messrs. T. and W. Smith, of Newcastle, have 
received the contract from the Edinburgh and District Tramways 
Co. for 600 tons of wire rope for use on their cable lines. 

rington.—Messrs. Simpson Bros., of Hapton, have received the 

contract for the electric fittings, wiring, and switches for the now 
Carnegie library. 

Stirling.— The Town Council have accepted the offer of the Tudor 


| Co. to supply a completely new battery and to maintain it fora period 
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of 10 years at £100. 108. per annum. The tender of Johnston and 
Booth to supply 5^0 tons of coal for the power station, at 5e. 3d. per 
ton, has been accepted. 

Belfast.—The Electricity Committee have accepted the tender of 
the Millfield Foundry for the supply of floor boxes and cable racks 
for £52. The tender of R. Oraig and Sons has been accepted 
for the erection of an iron door and other contingent works at the 
electrical station for £21. дв. 


Cardiff. —The Eloctrical and Tramways Committee have accepted 
the tender of the British Insulated and Helsby Cables for high-tension 
cable at £593, and that of the British Westinghouse Co. for a 
700-kw. motor-generator to be installed at the Hayes sub-station 
for the sum of £1,345. This new plant is required to supply 
current to the Great Western Railway and other consumers in the city. 


London.—The London County Council have received the following 
tenders for the supply aud delivery of about 500 tons of steel slot rails 
and 190 tons of conductor rails required for the reconstruction of the 
Oaledonian-road and Seven Sisters-road tramways for electric conduit 
traction : 

Frodingham Iron and Steel Co., near Doncastor“ £5,654 5 0 


W. Scott and Co., Leeds ................. eee 6,490 0 0 
Steel, Peech, and Tozer, Sheffield (inconiplete tender for 
slot rails only)... ........ %% ͤ P 4,462 10 0 


Recommended for acceptance. 


Stepney.—The Electricity Sup у Committee have received the 
following tenders for the supply of 5 street boxes: 
Universal Electrical Manufacturing Оо. * ..................... £62 11 3 
British Insulated and Helsby Oables ........................... 63 10 0 
Lucy an ТРОЕ" ТТН ТОТА 78 17 6 
Henley's Telegraph Works Оо. ................................. 85 6 
Richmond ad ꝗ9)h½dſſſd½½ſ... ⁵ ³ T T 117 0 0 
EU T .... 12017 6 
Reason Manufacturing Coorrrrrr . 2 185 15 6 
W. Oottis and Son Ww P EE . .. ⁊ 145 19 0 


* Recommended for acceptance. 


OPENINGS FOR CONTRACTORS. 


ABERAFESH—Elementary school, Montgomery Education Committee. 

ABERDARE—Alterations at Trinity Chapel, new school hall, class- 
rooms, etc., Trustees. 

ABERDEEN—Shops and dwellings (£2,000), Great Western-road, Mr. 
А. Robertson. 

ABERDEEN—Three houses, Clifton-road, Mr. J. Shirras ; additions to 
ene acer ne prede Urquhart-lane, Mr. C. Taggart ; market 
building, Hutcheon-street, Aberdeen Hide, Skin, and Tallow 
Market Co. | 

AIRDRIE—New buildings, Ohapelside School, School Board. 

ANNFIELD PLAIN—Two houses, Northgate-street, Mr. J. J. Bulmer ; 
10 houses, Flint Hill, Mr. T. Reynoldson. 

ARTINGTON—Elementary school, Surrey Education Committee. 

ASHBY-DE LA-ZoucH—lIron church, Mr. W. D. Bellasis. 

ASHTON-IN-MAKERFIELD—Sanitary conveniences, showroom, Urban 
District Council. 

Asu VaLE—Elementary school (£4,220), Surrey Education Com- 
mittee. 

Bacur—Elementary school, Burnley-road, Education Committee. 

BapsHot LEA Additions, Council school (£530), County Council. 

BaNcoR— Extensions, Council school (£2,000), Carnarvon Education 
Committee. 

Bancor —Higher-grade school, Carnarvon Education Committee. 

BANTRY—W orkmen's dwellings (£16,636), Rural District Council. 

Mae are Point —Ice factory, Neyland Steam Trawling and Fish- 
ing Co. : 

BanNsBURY— Fire station, Caledonian-road, London County Council. 

BanNsLEY - V. M. C. A. hall and buildings, Eldon-street ; two houses, 
Queens - avenue, Mr. E. W. Dyson. 

BEcKENHAM — S'x houses, Cromwell- road, Messrs. A. 
Westerman. 

Beprorp—Chnrch, Queen's-park, Ecclesiastical Commissioners. 

Beprorp—Two houses, Goldington-road, Mr. A. W. G. Prosser; 
15 houses, Dudley-street, Mr. G. Williamson; houso, Ampthill- 
road, Messrs. B. Litchfield and Son; vestry, St. Mary’s Church, 
Rev. G. H. Pratt. 

BrENHAM—Im provements to school buildings, Trustees. 

BzRMoNDsEY, S. E. —Extensions to electricity undertaking (£2, 164), 
Borough Council. 

BETHNAL GREEN, N.E — Shop, Russia-lane, Messrs. W. and F. 
Catmur. 

Bitsron—Ovuncil school, Bull Hole’s site, Education Committee. 

BinuiNGHAM Council school, Leigh-road, Education Committee. 

BtACEHILL — Elementary school, Durham Education Committee. 

BLoxwicH — Additions to Swann Inn, High street, Bloxwich 
Brewery Co. ; houses, Sandbank, Mr. T. Hughes. 

Віттн —Secondary school and pupil teachers’ centre (£9,000), Educa- 
tion Committee. 

Виттн —Сепега! post office, H.M. Commissioners Public Works. 

Button—New premises, Messrs. Beaty Bros.; extensions at cotton 

mills, Messrs. Ainsworths, Barlow, ani Jones. 

Bol rox New church, Ohorley-road (St, Barnabas), Churchwardens. 


and R. 


BoLTON-LE-SANDs—Houses, Mr. Thompson. 

BoRRISOKANE — Workmen’s dwellings (£37,801), Rural District 
Couucil. 

Boscom BE —Mission hall, St. John's parish (£6,000). 

BOURNEMOUTH —Additi-ns to kiosk, Town Council. 

BraDrorD— Bandstand, Lister Park, Corporation. 

BrapForp—Extensions, Bellevue Girls’ Secondary Schoól, Education 
Committee. 

BRIDGNORTH Secondary school, Salop Education Committee. 

BriGHousE— Electric transforming station, Perseverance Mills, Town 
Council. 

BristoL—General post office, Н.М. Commissioners of Publio Works. 

BRYNMENIN —Additions to stores, Abergawr Brewery. 

BucKLEsUrY—Additions to Council school, Berkshire County Council. 

BucKLEY—Public hall, Orange Society. 

BuRNLEY—Booster at electricity station, Corporation. 

BunruAM —Elementary school (£1,132), Surrey Education Committee. 

BursteM—Alterations to reading-room and free library, Wedgwood 
Institute, Town Council. 

CARNARVON—Higher-grade school, Carnarvon Education Oommitteo. 

CASTLEBLANEY — Workmen's dwellings (£51,188), Rural District 
Council. 

CasTLECOMER — Workmen's dwellings (£41,813), Rural District 
Council. ` 

CHERTSEY —Elementary school, Surrey Education Committee, 

CHESTER—Improvements at infirmary, Board of Guardians. 

OnEsTER—Asylum (£14,000), Town Council. 

CHISLEHURST—Transmission station (£5,000), Chislehurst Electrio 
Light Co. 

OLAREMORRIS—Workmen’s dwellings, Rural District Council. 

ои S. W.—Buildings, south side Olapham Common, Mr. Е. J. 

OCLEATOR Moor—St. Patrick's Olub building, Messrs. Pickering and 
Orompton. 

CLoNEY GowaN—Workmen's dwellings (£7,009), Rural District 
Council. 

CLoNMEL—Workmen's cottages (£16,560), No. 1 Rural District 
Council; workmen’s cottages (£6,741), No. 2 Rural District 
Council. 

CoEDPENMAEN—Bethania Chapel, Mr. P. J. Jones. 

CoLERAINE—Scheme for labourers’ cottages, Board of (:üardians. 

CoxrroN—Alterations to Council school, Berkshire County Council. 

OoNcLETON —Public baths, Town Council. 

Conk—Workmen's dwellings (£121.707), Rural District Council. 

Onook— Alterations, Council school, Education Committee. 

Сковвү —Six houses and business premises, Mr. W. H. Buttrick. 

OnossqMAGLEN — Workmen's dwellings (£19,057), Rural District 
Council. 

CroypuN—Alterations at Waingate Infirmary, Guardians. 

ee to elementary schools (£650), Essex County 

uncil. 

uc —Elementary school (£4,000), County Education Com- 
шій e. ; 

DevizEs—Shops, Bishop Cannings, Mr. T. Stone. 

Dinas Powis—Elementary school, Glamorgan Education Committee. 

DoLrHINHOLME—Alterations and additions to Flecce Inn, Mr. W. 
Mitchell. 

DovErcourT—Congregational church, Cliff. road, Mr. H. Н. Pa ker. 

DvpLEv— Public library (£6,600), Town Council. 

Dun pALK—Dwelling-house, Mr. J. M'(iahon. 

East lIAM—Generating plant, etc., isolation hospital, Town Council. 

EAsTrHAMPerEAD— Elementary. school (£2,970), Berkshire County 
Council. 

East IrsEv—Alterations to Council school, Berkshire County Council. 

Epc warRE—Renovation of parish church, Churchwardens. 

Encvri —Extonsions, sanatorium (£3,600), Urban District Council. 

FaLMouTH—Nine houses, Bar-road, Mr. A. Smith. 

FARNWORTH —Refuse destructor, Corporation. 

FERRYHIL'—Twenty-three houses, Morgan's Gate, Mr. T. Golightly ; 
18 houses, sr up hae Mr. Е. Robinson; three houses, 
Conyers-terrace, Mr. G. W. Lazenhy; two houses, Chilton- 
Luildings, Mr. S. Chapman. 

FnAsERBURGH —Higher-grade school, School Board. 

FniMLEY—Elementary school (£2,241), Surrey Education Committee. 

GELLI—Alterations, Caersalen: Wesleyan Chapel, Mr. W. D. Morgan. 

GLENCULLEN — Workmen's dwellings, Rathdown Rural District 
Council. | 

GLoUCESTER —Extension of workhouse (£600), Board of Guardians. 

(GODALMING—Voluntary school, Board of Education. 

GoLcAR—Two houses, Carr Top, Mr. Benjamin Whitwam ; engine- 
house, Parkwood Mills, Messrs. John Broadbent and Son; 
15 houses, Radoliffe- road, Messrs. A. and T. Haigh ; dwelling- 
house, Co-operative Society. 

GonroN—Wesleyan church, Trustees. 

(:RANGETOWN—Alterations, Oouncil school, Bolckow-road, North 
Riding Education Committee. 

Hackney, N.E.— Improvements, Tottenham-road School, London 
County Council. 
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HapLEIGH—Elementary school, Education Committee. 

HaccERSTON —Elementary school, London County Council. 

HALITAX —Secondary school, West Riding Education Committee. — . 

HAMMERSMITH, W.—Additions to Carlton Academy, Mr. W. F. 
Hurndall ; six blocks of flats, west side Brook Green, Mr. Е. W. 
Hingston. 

HaMPsTEAD, N.W.—Extensions to electricity undertaking (£8,155), 
Borough Council. 

HANHAM —Congregational church (£5,000), Trustees. 

Harpur HILL Mission church, Ecclesiastical Commissioners. 

Hastincs—Extensions to infirmary, Town Council. 


HEMsworTH—Railway inn and hotel at South Kirkby, Rural District 


Council. 
HEV DON — Workmen's dwellings, Urban District Council. 
HERTFORD—Municipal offices, Urban District Council. 
HERTFORD—Üorn Exchange alterations, Town Oouncil. 
HoNLEY—Twenty-four houses, Newmill - road, Messrs. J. Sykes 
and Co. 
HonNsEY—Workmen's dwellings (£39,690), Urban District Council. 


HUDDERSFIELD —Sheds, offices, shops, ete., Colne-road, Mr. E. W. 
Lock wood. 


HrLL—Electrie light installation, Selby-street School, Elueation 
Committee. 


ILrOnD— Public elementary school, Urban District Council. 
IsLINGTON, N.—Additions, St. Mary Magdalene Schools, Managers. 


~ KersLey—Mission church in connection with parish church, Eccle- 
siastical Commissioners. 


KIDDERMINSTER - Eight houses, Offmore-road ; three houses, Lea- 
street, Mr. Middleton. 


KIDDERMINSTER—Additions to workhouse, Board of Guardians. 


KILTIERNAN — Workmen’s dwellings, Rathdown Rural District 
Council. | А 


LEEDs—Lavatories, Corporation, | 

LEICESTER—Alterations, branch library, Olarendon-street, Corporation. 
LEIGH-oN-SEA—Town hall, Town Council. 

LETS — Elementary school, Links-place, School Board. 
LivERPOOL—Baths, Queen's-drive, Walton, Corporation. 


LLANDOVERY—Elementary school, Carmarthen Education Com- 
mittee. 


LLANFAIRFECHAN—Elementary school, Carnarvon Education Oom- 
mittee. 


Lowpon.—Extensions to laundry, North-Western Hospital (£655), 
Metropolitan Asylums Board. 


Loxpon, W.—Tea kiosk, Hyde Park, Office of Works. 
Loor—Public hall, Trustees, Constitutional Olub. 


Loven SwIILIY— Barracks, Neds Point and Duncree Forte (£15,000), 
War Office. 


Macroom—Workmen’s dwellings (£67,140), Rural District Council. 
Macor—Elementary school, Monmouthshire Education Committee. 
MAIDENHEAD — Secondary school, Berkshire Education Committee. 


MANCHESTER— Y. M. C. A. buildings (£40,000), Messrs. Woodhouse, 
Corbett, and Dean. | 


MANCHESTER—Public conveniences, Delamere-street, Corporation. 
MANCHESTER —Dwelliogs, Hulme, Sanitary Committee. 
„ hospital; additions to Owen's College, Oxford - 


MANSTON —Detached house — Mr. F. Mitchell. 


Marron Moss — Enlargement of elementary school, Rev. A. R. 
Burgess. 


MaTLock BATH— Extensions at the Royal Baths, Town Council. 

MERTHYR—Additions, Mardy Hospital (25,950), Town Council. 

Мскв Trarrorp—Elementary school, Chester Education Com- 
mittee. 


MIDDLESEX —Extensions to Napsbury Asylum (£106,469), County 
Council. 


MILNTHORPE—Enlargemont of St. Thomas's School, County Education 
Oom mittee. 


MIRFIELD —Abattoir, Nab-lane, Mr. W. B. Mann ; shop, Doctor-lane, 
Mr. F. Dyson. 


нишли, Pilliory-street, Trustees, United Methodist Free 
urch, 


NELson—Oonversion of fish market into municipal technical school, 
Education Committee. 


Neston—Oouncil school, Education Committee. 
New Haw—Elementary school. Surrey Education Committee, 
NEwqQuay—Secondary school, Cornwall Education Committee. 


NorTHFLEET—Seven houses, Mayfield-road, Messrs. Clements and 
Hotter. 


NonTH SHorE—Sunday school, Wesleyan Trustees. 


NORTHUMBERLAND — Social club, Togston-terrace, Building Сот. 
mittee. 


NORTHUMBERLAND—Club buildings, Togston-terrace. 

NonwicH —Additions, isolation hospital (£900), nurses’ accommoda- 
tion, Council. 

NorTINGHAM—Hippodrome (£30,000), Local Syndicate. 

OcMORE VALE—Ohapel, Trustees, Calvary Baptist Church, 

OLDHAM—Mill, Mersey Spinning OO. 

OLD Triapon—Three houses, Mr H. Brown. 


SWALLOWFIELD — Elementary school (£3,600), 


OnpIN TON Fire station, Bromley Rural District Council. 

PADIHAM —Elementary school, Lancashire Education Committee. 
PENMACHNO—Elementary school (£3,900), Board of Education. 
PENTREUCHAF —Elementary school, Carnarvon Education Committee. 
PENYcAE—Oouncil school, Education Committee. 
PETERHEAD—Higher-grade school, School Board. 

PEWsEY—Tea rooms, Мг. A. Schmidt, Ludgerchall. 

Portar, E.—Divisional offices, London County Counsil. 
RaTHDRUM—Workmen’s dwellings, Rural District Council. 
RAWTENSTALL—Generating station 1 uildings, Oorporat on. 
RoTHERH i M— Elementary school, Southgrove Education Committee. 
Rusuton—Mill, Mutual Mill Building Co. 


SADDLEWorTH—Mill buildings, J. Clare, Limited, Mr. Bradbury. 
St. DocmMAELS—Factory, Mr. T. L. Williams. 
Sr. LEONARDS —Fire station, Shepherd’s-street (£1,295), Corporation. 


St. MARYLEBONE, №. — Additions to louse, Messrs. Hudson and 
Hunt. 


SaALFoRD—Council school, Pendleton, Education Committee. 

SANDIACRE—Four pairs of villas, Stapleford and Sandiacre Co-opera- 
tive Society. 

ScAnnoRovGH —Post office, Aberdeen-walk, Н.М. Commissioners Public 
Works. 

SKELMERSDALE —T wo houses, Witham-road, Co- oporati ve Society. 

Sournwank, S. E. — Building, Redcross-street, Mr. К. Plumbe. 

Sowerny BripGE—S ondary school, Messrs. Longbottom and 
Culpan. 

Srannope—Additions and alterations to premises, Stanhope and 
Weardale Industrial and Provident Society. 


STANWIX—Alterations, Council schools, Cumberland Education Com- 
mittee. 


Stepney, Е. — Extensions to electricity undertaking (£22,000), 


Borough Council. 


STEYNING—Six houses at Sompting, West Rural Council. 
STInLINc—Alterations to 


remises, Forth-street, Messrs. Kemp and 
Co.; double villa and offices, Linden-avenue, Mr. R. Foster; 
double villa, Wester Livilands Estate, Mr. G. Owen. 


STOKE NEWINGTON, N.—Electricity generating station (£3,700), 


Borough Council. 


STRABANE—Technical schools, Education Committee. 
STRABANE—Workmen’s dwellings, Rural District Council. 
STRETFORD — Extensions to electricity undertaking (£42,718), Urban 


District Council. 


SUNDERLAND —Alterations and additions to premises, Messrs. Laing 


and Co. 


Berkshire County 
Council. 


SwaANsEA—Asylum. Mr. Е. T. Hine, architect. 
ToRoQvAY—Oouncil school, Education Committee. 


TANDERAGEE—Workmen's cottages (£3,514), Rural District Council. 


TaUNTON—Meters and cables, Corporation Electricity Works. 
THAMES DrrToN— Elementary school, Surrey Education Committee. 


THROCKLEY—Forty-six cottages, Throckley Coal Co. 


TopuoR DEN — H ippodrome, Local Syndicate. 
TROON— Extensions, Fullarton public schools (£9,360). 
TwicKENHAM —Seven houses and shop, Colonial-a venue, Messers. 


Loveless and Co. 


WaLsALL—Four houses, Birmingham-road, Mr. G. Haynes; two 
houses, Birmingham-road, Mr. F. Yardley ; Pavilion, Bloxwich 
Hockey Olub; workshop, Bridge-street, Walsall Co operative 

Society ; offices, Green-lane Talbot Stead Tube Co. ; house for 
electriv light plant, Green-lane, Birchills Furnaces, Limited. 

WALTON ox-THE-HiLL—Elementary school, Surrey Education Com- 
mittee. 


WANDSWORTH, S.W.—Buildings, north side Eitonville-road, Mr. 
W. U. Poole. 


- WANTAGE—Alterations to Church school, Ohurchwardens. 


WARE —Four houses, near Broxbourne Station, G. E R. Co. 


WATERFORD — Workmen's dwellings (£42,000), Rural District Council 
No. 1; ditto (£31,970), Rural District Council No. 2. 


WeEsHAM — Vicarage, Wesham Cross, Churchwardens. 


WEST ARDSLEY—Additions to property, Upper Green, Mr. Walter 
Foster. 


WESTPORT—Workmen’s dwellings, Rural District Council. 
W HITCHURCH—Mental hospital, Local Government Board. 


W HITEBROOK —Eiementary school, Monmouthshire Education Com- 
inittee. 


WILTON-INx- CLEVELAND Restoration of parish church. 
WINDLESHAM—Alterations to Council schools, Town Council. 


WIN DSsOn— Secondary school (£8,066), Berkshire Education C un- 
mittee, 


WokING—Technical institute, Surrey Education Committee. 
Могу ERTON—Church institute and Sunday school (£4,000). 


WooDLEY —Alterations, elementary school, Ashton Education Com. 
mittee. 


Wool wien —Extensions to electricity undertaking (£3,0))), Borough 
Council. 


YARMOUTH —Mains and electricity stores (£571), Corporation, 
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- — PROVISIONAL PATENTS, 1908. 


= Jan. 17. 


56894,07. Connection system for dynamo-electric machines. 
Benjamin Gerver Lamme, Westinghouse Building, Norfolk- 
street, Strand, London. (Date applied for under Section-91 
of.the Act, .Aug. 2, 1906, being date of application in 
United States. An invention comprised in application 
No. 5508, datéd March 7, 1907.) (Complete specification. ) 

1118. Improved method of lighting miners’ safety lamps dy 
efectrictty. William Patterson, 11, Victoria - place, 
Darlington, co. Durham. um 

1131. Improvements in magnetic stands or holding applianoes 

fot tools or the like. George Frederick Douglas 
Campbell and John Albert George Williams, trading as 
Campbell and Isherwood, 34, Castle-street, Liverpool. 
(Complete specification.) | | 

1104. Improvements in tiles, electric light casing, picture 
rails, and the like for fixing to cr on a wall or 
partition. Arthur Jolin Hollick, Queen Anne's-chambers, 
Westminster. рал 


++ я а е 


dà. eee 


1178. Improvements in or relating to frictional blocks, such 
as brake blocks, electrical collector slippers, and the 
like. Charles Christopher Woodman Simpson, 6, —Lord- 
street, Liverpool. eos 

"ms "iol ^ Jan, 18. 

1187. Improvements in.and relating to electric conductors 
and collectors for electric railways and tramways. 
Robert Cleghorn Thomson, 96, Buchanan-street, Giasgow. 
(Donald Kempt, Argentine Republic.) 

1903. Improvements in connection with the telographic 
transmission of photographs and the like. Frank 
Wyndham, 11, Grosvenor-road, Norwich. POR 

1909. Transmission and reproduction of pictorial representa- 
tions by electrical agency. John Joseph Pearson, 10, 
Jamaica-road, Bermondsey, London. 

1231. Improvements in trolleys or collectors for electric 
railways and tramways.. Henry James Tompkins, 
Queen Anne's-chambers, Westminster. 


— — 


1239. Improvements in suspending devices for electric con- 


ductors. Ralph Layfatte Hoffman, 83, Cannon-street, 
London. (Date applied for under Section 91 of the Act, 
Oct. 8, 1907, being date of application in United States.) 
(Gemplete specification.) | 


194€. Improvements in suspension devices for electrio. con- | 


ductors. Frank  Guillot, 83, Cannon street, Londen. 
(Date applied for ander Section 91 of the Act, Oct. 10; 1907, 
being date of application in United States.) (Complete 
specification.) . | 

1250. Improvements in and relating to eclectrically-driven 
mining machines. Peter Jensen, 77, Chancery-lane 


London. (Joseph Andrew Jeffrey, United States.) (Сот: | 


plete specification.) | 

1252. Improvements in electromagnetic devices for use on 
alternating-current oirouits. Michael Birt Field, and 
Ferranti, Limited, 18, Southampton-buildings, London. _ 

1953. Improvements in or relating to apparatus for produeing 
and utilising electrical effluvia. L on Gerard, 111, 
Hatton-garden, London. (Date applied for under Section 91 
of the Act, April 19, 1907, being date of application in 
Belgium.) (Complete specification. ) | 

1200. Improvements in or connected with telegraphic codes. 
John Boden Montgomery Thomson, 4, South-street, -Fins- 

bury, London. | pee 

РА | . JAN. 20. 
1899. Improvements in coincidence telemeters. Otto Eppen- 
stein, Jena, Germany. = | es 

1322. Improvements in and connected with boxes for electric 
wiring. Henry William Handcock, Alfred Herbert Dykes, 
and Robert Tweedy Smith, 34, High Holborn, London. 
(Complete specification. ) Fu 

1333. Improvements in telephonic receivers. Arthur Harold 
Nicholson, Birkbeck Bank-chambers, Southampton-buildings, 
London. (Complete specification. ) "E 


т “JAN. | 21. 


141. Improvements in the methods of insulating electrical 
conductors and in the method of supporting and 
jointing conductors. Henry Hewson Brown, 38, Shaftes- 
bury-road, Ravenscourt-park, London. | 

1420. Improvements relating to the treatment of wood for 
use in electrip batteries and electrolytic cells, The 


— -——— 


Ohloride Electrical Storage Company, Limited, and Benjamin 
Heap, Birkbeck Bank-chambers, Southampton- buildings, 
London. (Complete specification.) 

Improvements in space telegraphy. Lec de Forest, 322, 
High Holborn, London. (Date applied for under Section 91 
of the Act, Jan. 29, 1907, being date of application in United 
States.) (Complete specification.) 

Arrangements for producing little damped oscillations 
for wireless telegraphy. William Phillips Thompson, 
6, Lord street, Liverpool. (Ges. fur Drahtlose Telegraphie 
m. b. H., Germany.) (Complete specification. ) 

1450. Improvements relating to the electrical operation of 
haulage and winding gear and the propulsion of 
vessels, road vehicles, and other bodies. Henry 
Alexander Mavor and Mavor and Coulson, Limited, 46, 
Lincoln’s-inn-fields, London. 

Improvements in submarine signalling apparatus. 
Josef Schiessler, 46, Lincoln's-inn- fields, London. (Сош- 
plete specification.) 

Improvements in gas-burners and electrical devices for 
controlling, igniting, and extinguishing the gas from 
& distance. Henry Langdon Down and Telephos, Limited, 
115, Cannon-street, London. 

Improvements in methods of producing coherent 
conductors of refractory material. The British 
Thomon- Houston Company, Limited, 83, Oaunon-street, 
London. (General Electric Company, United States.) ‘ 

Improvements in electric furnaces. The British Thomson- 
Houston Company, Limited, 83, Oannon-street, London. 
(General Electric Company. United States.) 


JAN. 22. 

Improvements in and in the mode of manufacture of 
electrical resistances. Percy Smith Brook and John 
Arthur Hirst, 54, Castle-street, Liver; oul. 

Improvements in electricity meters. George Hookham 
and Chamberlain and Hookham, Limited, 4, New Bartholo- 
mew-street, Birmingham. 2. ^ 

Improvements in electricity meters. Chamberlain and 

. Hookham, Limited, and Sydney Holmwood Holden, 4, New 
Bartholomew street, Birmingham. 

Improved apparatus for wireless transmission and 
transmission by wires of photographs, drawings, and 
the like. Ferdinand von Madaler, 61, Stanley-street, 
Battersea, London. | 

Improvements in apparatus for electric signalling. 
Siemens und Halske Akt.-Ges., Birkbeck Bank-chambers, 
Southampton-buildings, London. (Date applied for under 
Section 91 of the Act, Jan. 23, 1907, being date of appli- 
cation in Germany.) (Complete specification.) 

Improvements relating to armature windings for com- 
mutator electric machines especially applicable to 
high-speed machines. The Phæœnix Dynamo Manufac- 
turing Company, Limited, and Robert Pohl, 322, High 
Holborn, London. ; 

Improvements in or relating to radio-telegraphy. 
Heinrich Lango, 7, Southanipton-buildings, London. (Date 
applied fur under Section 91 of tho Act, Jan. 22, 1907, 
being date of application in Germany.) (Complete speci- 
ficat ion.) 

. Improvements iu heat accumulators. The British 
Thomson - Houston Company, Limited, and Frederick 
Samuelson, 83, Cannon-street, London. 

JAN. 23. 

. Electrical apparatus for raising and lowering one or 
more slides for theatrical effects, advertising, and 
signalling. Robert Bright, jun., 13, Lonsdale - road, 

Sunderland. 

. Improvements in aro lamps. Herbert Edmund Moul, 18, 
Kensington Court-place, London. 

. Improved apparatus for noting down telephone con- 
versations and the like. Otto Schmid, 6, Lord street, 

Liverpool. (Complete specification.) 


1427. 


1431. 


1451. 


1453. 


1469. 


1410. 


1491. 


1502. 


1503. 


1515. 


1538. 


1 5486. 


1517. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on Feb, 6.) 
N 1906. 
22379. Voltameters. Hatfield. 
25111. Electrically-heated apparatus suitable for cooking, 
.' boiling, ironing, and other purposes. Berry. 
28628. Eleotric switohes. Clark and Vlasto. 
1907. | 
783. Covering, arranging, and mounting electric conductors. 
Calvert. : 
$99. Magnetic separators. Hollidge. 
919. Electrio clocks. Parsons and Ball. ч 
1003. Auxiliary dynamo-electric machines for аак the 
output of main dynamo-electric generators supplying 

energy to a fluctuating external load. Lancashire 
» Dynamo and Motor Co., Warburton, and Kelsall. 
1099. Eléotric switches. British Thomson-Houston Company. 
(General Electric Company.) 
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10994. Electric switohes. British Thom*on-Houston Company. 
(General Electric Company.) (Date applied for under 
Rule 13, Jan. 15, 1907 ) 

1191. Electric circuit-closing devices. Stockall. 

1195. Electrostatic measuring instruments. Hamilton. 

1277. Electric switches. British Thomson-Houston Company. 
(General Electric Company.) 

Systems of electric motor control in which the 
characteristic of the main genorator is varied, and 
apparatus therefor. British Thomson-llouston Company. 
(General Electric Company.) 

Apparatus for awakening persons by means of an 
electric shock. Hornung and Sperling. 

Braking of electrically-propelled vehicles. Fraser. 

Production of continuous electrical oscillations for 
therapeutic purposes and to the application of the 
same. Manders. 

9139. Eleotrio switches. Edgar and Edgar. 

3883. же moters. British Thomson-Houston Сошрапу and 

olden. 

4031. Electric ignition apparatus of internal-combustion 
engincs.  Eiectiic Iguition Co. and Hall. 

4183. Protectivo devices for electrical apparatus. British 
Th. meon- Houston Company. (General Electric Company.) 

4782, Electric switches. Bruad bent. 

5434. Electric incandescent lamps of variable intensity and 
holders for the same. Daniseaux. 

5503. Electrical switches. Bolton and Coventry Watch Movement 
Manufacturing Company. 

6366, Commutation of dynamo-electric machines, electro- 
motors, rotary transformers, and the like. Bi itish 
Electric Plant Company and Oelschlager. 

7279. Electric arc lamps.  Angold and Maxim 
Company. 

7157. Process and apparatus for the eleotrolysis of alkali 
ohlorides or the like. Billitzer. 

9240. Electric time-pieces. Moller. 

9337. Electrolytic electricity meters. North and Pohl. 

9991. Multiple sockets for electric incandescent lamps. 
Elliot. (Date applied for under Internatiunal Convention, 
May 18. 1906.) 

10406. Junction boxes for electrical cables, W. T. Henley's 
Telegraph Works Company aud Nichols. 

10469. Elootrical vapour apparatus. Hahn. 

10786. Electrical signalling systems and apparatus therefor. 
British Thomson-Houston Company. (General Electric 
Company.) 

11616. Electromagnetic counters. Fluegelman. 

11717. Manufacture of incandescence electric lamp filaments 
of tungsten or alloys thereof. Siemens und Haske 
Akt.-Ges, (Date applied tor under International Conven- 
tion, May 19, 1906.) 

11823. Devices for amplifying variable electrical currents of 
telophonic or like character. Lake. (Stoue.) 

12356. Method of signalling by means of electrio lights and 
apparatus therefor, Stcpanow. 

12531. Electric connectors or couplings. Turner. 

12827. Means for governing engines. Marconi's Wireless Tele- 
graph Company and Bangay. 

15136. Contact breaker for electrical ignition apparatus for 
intornal-combustion engines. Busch. 

15755. Ear-guard with holding attachment for telephone 
reoeivers. Ankcr. 

16251. Insulating conduits for electric wires. Hinsky. 

17079. Electric heating appliances for medical use. Gschwend. 

17722. Electric controllers. British Thomson-Huuston Company. 
(General Electric Company.) 

189291. Electric telegraph apparatus. British Insulated and 
Helsby Cables, Limited, aud Harrison. 

19800. Dynamos especially applicable for exploding electric 
igniters. Lake. (Fabrik Elektrischer Zunder.) 

20650. Electric furnaces. Hartenstein. 

20948. Method for reducing disturbances in telephone and 
telegraph wires. Siemens Bros. Dynamo Works, Limited. 


1279. 


1330. 


1149. 
1299. 


Electrical 


(Siemens-Sehuckertwerke Ges.) > 
21862, Armature for magneto-clectric igniting apparatuses. 
Rickinann. 


24028. Process for decarbonising tungsten filaments contain- 
ing carbon or carbide. Wolfram Lampen Akt. -G. s. 
e applied for under International Conventiun, Aug 31, 

) 


26130. Electrie furnaces, Brewer. (Taylor.) 


26846. Aro lamps. Allgemeine Elektricitats-Ges. (Date applied 
for under International Convention, Dec. 5, 1906.) 


Buenos Ayres and Belgrano Electric Tramways Со. —Гессірів 
for the week ending Jan. 21, 1908, converted to gold, were £3 552: 
corresponding. period 1907, £3, 515; increase, £9. Aggregate iron! 
Jan. 1, 1508, £11,232; aggregate from Jan. 1, 1907, 211, 251; 
increase, $51. 


COMPANIES' STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amount 
Name. ри. 
Alliance Electrica! (. 5 percent Cum. Pret, Nos. 1-70000 1 .. 
rr osse v Paca e iram. l * 
Aron Klectrici. jy Moter. 6 1 ‘Cum. Pref. Shares. 1 125 000 1 
vrdiiary ^os 1 1 «e29500999909909990*99099*999 e l oe 
British Aluminium Co., ога 2 001 40 000............. e 5 uw 
7 per оеш, (ы, Pref., 1:40 O00 sss BU s 
* A" 6 ver cout, um. Pret., 1-20000 .............. 5 .. 
—— 4 per cent. Funding vertificAt-s, 1-0 000 . ES 
5 per cent. 1-t Mort, Deb, stock, Hed. ............ 100 .. 
5 per cent Loch Leven Den, (кек з Red., 20 100 .. 
British 1,01 абед and Helsby Сам. а rd., 1-100 000....... © б... 
6 per cent. Cum. Pref., 1-100 000 .................. "ө 
per cent, Mortgage 1% eue ...............- 100 .. 


British F Uo., 44 per ont lst Mort. Deb. 100 
8t 


*€.9060660980600€9€6€00606t00602»060900252608*000600060006«6€9€000029299 


British uA 'legouse Ejec and Manuf. 6 per cent Pret., 
27+ 001-375 000 ... 


*0900500909556050950605000502560000600609209286€ „ 3 


—— 4 per 71 Mortgage Dehenture Stork ... 100 
Brust Kl ctrca! Eogineerisg, indi ary, hen 1105731 .... 2 
Non Cum . 6 ге’ с. об. Pref. «оэзееөөзөө»зе „ „6 „ 2 5 6 „ „60 2 

44 per cent 14. D b-nture stoc 555 100 

44 per ovut, 2d tebenture Rt; · o. 100 

alzu Po Cable, Iehentur ess .. 100 
O. .f. ꝗ €9*00808090069090000000900059909 е 5 

5 per cont, Рге!..,......................... d lcu. б 

ous lid od Riectrical co., ботс 1 110,000 ........ еде i 
стот, т and Oo ,‚,K „ ооо b ex ыза $ 
6 por ont D bon sees. co Vus dirae 100 

tek кет and (o, ordi ay 1260000 ......... 5 aie dl 
6 per cent, Cum. Pref, 130 000 .................. 1 

44 per oent. I- ber, tur- Stock K- $ TT . 100 

84 u and Awan United. A Shar s 1. 9 e 
“А ' Snare: 01-017 137 VUOLE sane § 

5 per cent. Dehentu-es ....... e косае 100 

—— 4 per cent teh, Steck, f is renis 100 
Riee no uit аси. u, ^os 1 + 112 100 .................... 2 
—— 7 p-r cent, * umu'atve P t.... .. sedana 2 
4 per ont. Perp. le Wort eh ,,,,,,,,,,,,,,,,,, 100 

Ele. tro умо А kali On, mitn«ry, 1-202,218 99 1 


terran i, L:mit-d. 5 per cent 1-t Murt Det, ntek ted . . 100 


General Klortris Com pa: y (1900) b p-r c ut. Cum. 8 f. .... 10 
4 per oe t l t Mort | eb Stack 0 2 „ 20 6 „ „ „ e „ 0 00 

W. T u ТЕ ˙1 te egraph Work», Odi ary 62 6 6 „66 б 5 
44 рег os ·· t. rrrfer- - eesosocsoscn % 

per Cent. u nt uri .. 100 

tonis wu Nr. *utta Percha, ard feiecsp: Soks ........ 10 
4 p-r cent. «he ture . —— 100 
National ° lectric *eestruction Со. 1-1 0 000 ....... 8 1 


Parker Thos , Limited, (irdt arg eene 10 
Ре. bles (ru. *) n! C ., 6 per cent. Cum. Pref , s% ni 0.000 5 


Tel vrapb o n*truotton аз. Main eu nce. жже Аб. че 

5 promt Bü e q 710 К 

Write, J. d., aud C. „, 6 per cent, Cum. Pref , 1-15,000.. 10 .. 
Electric Lighting and Supply.— 

Amount 


Name. 2 
Adelaide Electric Supply On, 6 p c, Cum. Pref., 1-10 000.... 6 


Bourn mon: M aud Pools, er d у ..................... eee 10 
44 per cet. Cum Pr f, 501-15 000............... . 10 
t per oe--t, tum econd Piet., 15 LO .-22 600 ....... . 10 
—— C 44 per cent. b- ben ure Sunk Bed ....... Кыры ‚ 100 
Br. у nri: lect: ic nt and Power % va 
perc ut. let Deb ture 8tak, Кей, ........... . 109 
Brom pt 1. and Kensington, Ordinary. ................... bs 
7 per cet. P.eferenge ii.... ооо 
Canu ta Riectric supply Corp. Untinary, N.a., 1-60 000. 8 
Noe, 8 „000-100 000)..............................»» 6 
Cam ur dg- klecir:c supply € mpany Ei0 Ord, .......... . 8 
Сапаш. Ge eva: Kiectstc Cu, шои Shares ...... oo. 9100 
Conta electric марріу, 4 per cent, Guar Ово. Stock . 100 


Crairine · ross, West Ent, uud City Blectric supply Ur. i., 


1-80 000 впооооовоооеооооао „ „% „% % оо „% „„ %%%%Q,é „„ „„ „%%% о Фао „ „ „6 0 „6 06 Фое 
4j per cout. um Pref 1-85 100 e 
—— 4 yet cut. Dene-ntu:e At- К, Red. 


“Oity | ndertaking,” ? 
ditio ( 925) 40 


do "um. Pref, 40: 


Che. Rlectricity Марију ................... 5 5 
Ч per cont D- he.. tu · .. . 100 
Chivax K namn Co, tet Me 5 pc. 3 Vr. uid. Бе eed. du 
Ciry · "I? WHOL, Fei“. 77 10 
6 wer cent Uumutative Prof ..................... . 10 
5 per cent. еге lure SUOR ,..................... 100 
44 per cert 204 ieb Nk Prov vers (ai pi. 100 
Uity of “ell ngten *ectric Lig! t a d Power Co, per 
cout Re imer d lst Debs. Кед 1-1 630............... 
Сог соб it ht ad Power Co, lat Mt. -tL 5 p-r cen. Lon 
II % 2 or асое eta елемен . 100 
County of Pwbam — l-ctrical rower vee too E 
о. dinary, 10 001-50 50 000 . „ „ 0 %%% „ заве е е 5 
5 per cont Prof rence 1-50,000................... . 5 
County ·4 Lo: duu Elec supply. 0 пишу. „„ . 10 
G p г сец. swm Ui 10 
44 per cent. D. beutures Prov Certe All pd., ка; 100 
Q4 per се б. 2nd Hebentures Prov Corte A 
Edmu · uns · u s Klectricity Corp »ration, Ordinary. 1-50 000. d 
6 per cent, t um Pre ꝗ 5 
45 percent First Mort. hihi 100 


Electrical evelopment Co, ef (184.10 5 ро Cena Ist 
Mort, 20-year soid Bonds, 10,751-15 720 . 
Electric Lt & lractton Oo, of Aust , 6 pc. (m Pi, 1-30,000 8 
5 per cent D- bent ue t c k, ка. . 100 
. Co. of Victoria, 5 per eun, "li Mt re» 
ata 


Bud A ĩ³» % Gad E TET 00 

Folkest» e Rlectr c supp'y Ога , Noe. 1- 10'000............. 5 ô 

5 per cont. CUM P. el., Nos. 1-0 M/ 5 

44 per cent. Firat Den At / u · k Red. LE eee „„es 100 

Hove b eobric Luhti g. Ord ]-15000...................... 5 
ludian Kleowic supply ard Tiacuuo Со, 6 per сеш. Оор: 

struction le, vock, R) 100 

Isle af Wig: Riec. it and P r., 44 p.c. bb. k., Red .... 100 
Kalgeorde Ее trio Рот. г and Lighticg, 6 per cent. Cum. 
e,, y Ea EE da 

Keusingtou aud кшш nete ес. Lt, und, 1-21,000...... 5 
Kensington and иде and М Notting Hill, 4 per 
cent. Debenture Stock, Red....... .................... 

Kidderminster and Dist, Elec. Lighting and Traction, Pref. 10 


paid. 
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Name. po vis Last price. 
£ £ 
London Electric, Ordinary 6% %% % % „ „% оо оо ооо % оа оо %% %%% „„ оао ео 0 60„ 3 es 14-12 
6 per cunt. Prof. . К 5 „ 4-5 
4 per cent let Mortgage. Debenture Stock, Ked.... 100 ES 90.54 
Madras Miectric supp y С. гр -ratiun 5 per cent. Cuustruc: 
tion Deb, stock, Кей 0955 bo 'erts ) all paid .......... 100 92-95 
Metropolitan Ordinary 00,000 . 5 6-64 
—— 44 per cent. Fi First Murtgago Debeuture Stock...... 100 103 06 
- 44 per cent Cum. Ргеї............................. 5 43 5a 
& per cent. Murtgege Debenture, Red ............ 90 
Mexican шесе Light Со., b a cent, lst Mort, Guild Каз 
1935, O 1-1,000 ($100), D 1-5,000 ($500), M 1-4,400 (91.000) — T1-79 p c. 
Mexican pagut aud Power Co. Capital stock .............. 100 494-514 
TP cent let Mort, Guld Bonds, h ed., 1-4,000 
($500), 4,001-14 000 ($1,000).............................. — 874-894 
Midiand Etectric Puwer Dia, 44 p.c let Mort. Deb.. -- 96-99 
piii ae yy te Electric supply, Ordinary, 1-57, 000. 5 61-1 
7.010-75000.................................. 5 64-63 
do., 75,001-87. 500 (‘sued at £2 prem., 16s. paid 5 61-63 
cent., Pref., 1-57,009 ........................ à 
do., 75,001-57,500 (issued at 10s. prem., 4s. paid)... 5 5-5 
Мои g Hill Blectric "Lignting J (8 10 11-14 
— — 4 per cent. First Mors, Debs. Nos. 1500 (Keg.) .... 100 85-97 
Oztord Biectrio, Uruioary, 1-96 and 40-14,310................ 6 54 6 
4 per cent. Debenture Stck 93-95 x 

River Piate | Electricity Co , Urd., 1-119 687 & 120, ue Hos 507 1 21/32. 5 32 
— —- 6 per cent. Non-Cum. Pref , 1- 1 g-1 
— — 5 per cent. Dobenture Stock, F 109 : 95.93 

Rosario &lectric Со 6 per cent vum Pref , 1-20 000.. 5 43 51 

6 p-r cent. Cum 2nd Pref., 1-15 000................ 5 45-58 

Boyat Electrical Company of Montreal, 44 per cent. First 

res Mortgage venentures .......................... 96 98 

Shawinigan Water and Power Co, 5 p.c. Cons lst Mt. Bde. — 1C0-1! 2 p c. 

Smitnfi-Id Marketa Klectric Supply, Ord., 1-12,000.......... 5 4-1! 

4 per cent. Debenture Block... 100 71.75 

South London Отдіпагу........ :.......................... 5 24-3 

Soath Metropolitan Biectrte Light and Power, Ord. d.. 1 + 

per cent Cum Pref. ............................ 1 7114 
— — 4 per cent let Mort Deb. „........... 100 101 104 

St. James's and Pall Mali, Ordinary, 101-20, S 5 7184 
——— 7 рег cent. Pref. .................................. 5 64-75 
—— 3) per cent. Dé. o ceni A ИК 100 .. 85.80 

Urban di cielo supply Co., Ordinary, 8-30 007 .............. 5 14 21 
—— 5 per cent. Cumulative Preference, 50 001 80,000.. 5 2-24 

Westminster, oray ABA 22 8 5 84-94 
— — 44 per cen Pref., 110,101-138,251 .. uds 5 4 

Electric Tramways.— EM 
oun 
Name. pals, Last "m 
ser et 6 per cent. Cum. Pref., 1-260007 ........ 6 5i-64 
т cent, Non · Cum aud Pref., A 0.008-780, ue TENE 71-81 
rmaneut 6 per ceat Debeoture · tock, 1888 . 100 [126-131 

ере. led Trams ,5 p.c. 1s Мог, Deb. Stk, Ked. .... 100 102-105 

Barcal ma Tramways, Ord ‚1-20000........................ 10 — 

5 per cent. Cum. Pret ehares, 1-10 000 ............ 10 — 
— A 5 cent Deb., r y Pons 100 S 
44 por r cent. Red. Deb ВоюсК...................... 100 

Bath Bi Blec mways, Ld., Pref. Ord. Shares, 75,001-150,606 1 ` 117161 13/16 

— — per cent. Oum. Pref. Shares, 1-75 000 ............ 1 ‚ 18161516 
Birmtogham and Midland Trams., 44 p. с let Db. Stk, Red. 100 

Blackpool and Fleetwood Tramroad.. CCC 10 15115 

Bombay Тес. Supply and Trams Co, 6 percent. Cum. Pref. 10 94-10 
— — 4; per cent. Deb. эшо, Red............ РЯ 100 -95 

Brisbane tramway Invest. 1-75,000 . à 5 үз, 

5 per cent, Саш. eig is Nos. 1-16,000°.............. 5 43 47 
j percent Deb. Stk. Red., Prov. Certs. all pd. .. 100 $7 101 
Britten ¢ Cumbia Electric Raliway Co., Ord Def. .......... 100 125.1-8 
GCC ⁰ĩ A oe eae ON Re eee 100 105 103 
5 per cent. Qaa. Perpetual Pref. Stock ............ 100 100 104 xd 
z per cent. 1.6 Mt. Deba., Nos. 1 6,250, of “vee 40 -105 
—— 4; per cent. Vancouver P wer Deh... 0 93-102 xd 
British Electric Traction, Ord. 1-300 000 & 60 001-90 000 . 10 14-14 
— — 6 per cent. Om Pf., 5) 0001-60 000.................. 10 . 44 01 
9 per cent, Perpetual „ сно osa. V CL ae 100 9n-95 
44 per cent 2nd Deb. Stock.. 100 68-75 
Bueno Ayres and Belgrano ram 8 us 48-44 
“А” 6 per cent. Ош, Pf.,1-4^,000................ 5 .. Ht 
“В” 6 per cent Om. Pf., 1.27 50% —ͥ ori... D. ova о 
——— 5 рее cent. Deb. Stock, Red. C 100 110-116 
Prov. Cert.. all ball... 3 100 . 
Buenos Ayres Blectric Trams, 5 p.c Deb. Atk., Red......... 100 93-97 
Buenos Ayres Gd Ма". Trams. Co., 54 per cent. Pref. Deb 
Boads, Red.. 1-1,500 .................................. 100 .. 100-104 
6 per cent. Deb. Bonds, Red . 1.2,275 .............. 100 100-104 

Bueoos Ayres Lacreze Trams. Oo., Stg. 5 per cent. lst Mort. 

Deb. Stock, Red. ...................................... 100 90.93 

Calcutta Tramways, Ord., Nos 1.157.610 ................-. 5 64-7 
—— 5 per cent. Cum. Pref., Nos. 1 30000 .............. 5. 41-55 
—— 4, per cent. lst Deb. блок NG)... 100 101 105 

Cape Electric Tram ways. Nos. 1-480,000 .................... 1 3 16-7716 

City of Birmingham Tramways, 5 per cent. “nm Pref er 5 x. 9589 

4 per cent 1-6 Morcgrge "eb , 1-3 000 (1917) ...... 100 
City of Buenos Ayres Trams. Со. (1°04), 1-248,000 .......... 5 ..5 316^ 5 үе 
рес cent. Deb. 8tock, Red 18. 100 .. 100-10 

Colomho tric Tramways and Lighting, 5 per cent. и: 

Mortgage Debenture Stock, Red. . . 100 .. 91-9 

Cork Ше trie Tramway and Lighting Co., Ordinary NM 10 .. 13-14 

6 per cent. Cam Pref.............................. 10 .. 123-133 
4 per cent. Debentnr q eee 100 .. 90-95 
Dublín United Tram ways (1896), Ord , Noe 1-60000 ........ 10 .. 151 
6 per cent. Pref., Nos. within 1-60,000.............. 10 .. 124-13 
3; per cent. Mort. Debs., 1-3.000 Red .............. 100 .. 90.95 
Hastings and Dist. Blec. Tram Ca., 44 po. Deb. Stk. 100 97-100 
Havana Electric Railway Consolidat-d Mort. 5 per C 
90-year Coupon В :n“s of 1952, 1-6957 ................ $1000 ..  8085xd 

Imperi«1] Tramways Ordinary...................... eese all .. 18-19 
— — ver cent. Cum. Pref. ............................ all . 141% 
— — 4! per cent. Deb. 8tock............................ 100 .. 108-110 

Isle of Thanet Electric Tramwave and Lighting, 5 per cent. 

m. Pref , N- 8. 50 001-60 000 .......................... 5 4 E 
— 4 per cent. 1st. Mt. Db *t^ck..Red.......... eses... 100 

Kalgoorlie Electric Tramways, 1- 250,000............. ККИ. 1 er 
— — per cent A Deb. Stock nk VVV 100 
— 6 cent “В Deb. Rt ck ...................... 100 71-75 

Kidd-rmineter and District Lighting a-d Traction, Pref.. 5 10- 04 

Lancashire United Tramways, Limited, 2 per cent Prior 

Lien heb, tack, Бөй................................... 1 92 95 
—— £296 500 2nd Mort Deh, &осК .................... — .. — 
— — £83, 50 Neferred Deb. Stock (all fally paid). — 

Lisbon Biectric Tramways. Limited, Ord , Мое, 1-594,188.. 1 101 
—— 6 per cent. Cum. Pref., Nos, 1 „„ 1 „ 15/16 12/10 
—— 5 per cent. Mort пев. V 100 .. 90-95 

London United Trys. guard Cum. Pref 10 1 3; 


~— 4 per cont, Teys (80), 12 cen У eor „.. 100 


Am · unt 


Name. pad. pu vias 
Madras Elec Trams. (1904) 5 per cent, Deb. 8tk , Red...... 100 25 98 
Manta КІсс. t.t. aud 14600. Corp, Spo let Lien aud * ОП 

Tr зи Ку Fund d., 11 B · u · ia uf 1 Kod. 1. 000. 88-92 
Manx l. с. kstiway u., 54 po Сиш  rret, 201-41 625 ша 

öh 8 43 5 

44 po: o: ne let Mure Deb 008. „-o 100 .. fk -88 
Меропа Bico tiams., Defa , 1 000 001-1 514 diee 1 .. 1163/16 

5 per cut. Cum „ref. 500,001 1 000 000.. 1 .. 13/.6- 5/16 

44 per cent. Deb. Stoch. R. 00 Y3- 
Mexicu trams. Co, Gen. Cous lev Murt 50-) ear 5 per cents 

le,, 8 — .. 84-86 p.c. 
Milwaukee Electiic Rail ard Light, 5. er cent. 30-yr. Сор. 

Murt Bonds, 1926 1-5,500 anu 7,001-8,000 81.000 . 103.105 
Montreal Street KR II., 43 por cent. dier lu g Deb., 01-2 000 

1922 сыз, eatin Sean eae ФРС ЕУРО y 100 101-103 
New епега! Traction, 6 рег cent. tum Pret., а d Wis ane i 

3-13 
Oldham, Азоо, and Hyde Tramway, 'Urdipary .. 10 .. 2 
per cent. Cum, Pref. .. 10 . 84-9 
Perth klec. Tramways (W A.). 5 per cent. 1 Mrt. Deb. er. 100 ..  $9-103 
Potteries Electric Traction. Ordinary 1-245 000 ..... 1 .. 5/1t.9/6 
9 percent Cum Pref., 300 001 545 000.............. 1. 736 
44 per cent Debenture һиңК...................... 10 .. 95 
Provinots! Tramways Co., (rdivsry :-24 912.. 10 . 4-5 
6 per cent. Com. Pret. , 1-10 000.. 10. 94-104 
gat oe n Riec, PIRA aud rupp: y Co.. 6 p c. Cvm Pref. ' $5 m 
i per ‘cent let Mort. ! eb. Stock, Bed.. o .. 959 
Sao Paulo Tramway, Light, aud Power (ooo “aye 0 . . 117-121 
5 per cent. 1st Mort. Deb, Red. 1929 1-1!,C00 ..9:00 94-944 р.г. 
South Metropolitan Electric Tran ways а d Ligl.tirg Co, 
б per cent ‘um Pref., 19.571-169 570, Prov eit 1 314 
4 рее cent. Deb ^t ck ied. 1 40.................. 100 78-84 
Sund:riand District Flect rio Tran. ways, 5 p.o 1t Mort. 
Debe , Red.. 1.1 600.................................... 100 ..  €0-70 
York: hire (West Iden) blec Tram Co uds m d uy id 5 1-14 
6 oer cent Cum Pref., 1-46,261.. ; . 5 34 34 
—— 45 per cent. let Deb. Stock, Med. . . 60 84-87 
Electric Railways.— 
Name. uu Last price. 
£ £ 
Central London, Отдіпагу............................ ... . 100 . 6.68 
4 үт cent. Pref. ....... CCC 100 .. 84-86 
deterred.. . 100 ee 4 -46 
4p € Deb. Stock (Prov Script. c *erta , Tull) paid) .. 100 .. 10^-105xd 
City and south Loudon, Consulidater Ordinat ty e 100 .. 344.46 
4 per cent. Debenture Steck .................... 100 .. 101-104 
9 per cent. Pref. Stock '91 100 .. 116-119 
— d—— 9 19 [T] '96 EI 100 oe 114 117 
9 po 57 '01 . а 100 oe 113 116 
—À— e 29 $9 '05 ооо » о э» во оо эз эз „ эе вэ ае 100 ee 110-115 
Liverpool Overhead, ner cent. Prei... 10 .. 10-104 
Ordinary, 1-50 000 10 33-4 
4 per cent. Mortgage Debentures, Bed, 1-1 700. — .. 94.58 
Underground klectric Railways s консон, 5 pe cent. 
Profit-sharing Secured Notes . — 56-40 
Telegraphs and Telephones.— 
Kame, о? Last price, 
2 
P 1-25, 000 e 10 зз as 
ar ceut Debs. Med., within 1- 1, 069 ............ 00 84-87 
copas elephone and T«leg* а a t. 1rust 4 per cent. 

Bouds, 1-28 000 aud 53 001-78 000 ...................... $1 .. 86-88 
Anglo-Ame:ican 1 elegraph : о. ошау CCC 97-60 

6 per cent. Preferred Oroinary . века Cara ev. LOO 101-105 
D. ferred Ordinary ................................ 100 164-17 
Angl гон щы telephone Co, 5 per cent me Moit Deb. 

Nt ck, K 6965 52 2 6 „ „6 6 „ „ „ 6 6 „0 95255555 „6 „46 965 2 ба бо 100 99.102 
Chili Telephune e 5 .. 62 711d 
Com merci .] Cable Co., ate.. 500-yenr 4 pe. Deh, Kt k., „nell. 100 -85 
Cuba хоо «rine Te: 'egraph to., CUrtin- ry, 1-16 000.. 10 .. 63 73 

10 per cent Preference, 1-6 000 ................... . 10 .. 153163 
Direct чр -oish l'eiegrsph Co.. „ eL жа 34 4 
——— 10 percent um. Fref- rene D .. 349 
44 per cent Dets,1600 . . 90 .. 101 
Direct United States Cable Coo. 20 .. 121 -144 xd 
Direct “est Tudia Cable Co, 45 per cent. Dela., reg. 

within 1-1.200 Re lłů 2 .. q 100 .. 99-101 
Eastern and ~-uto African, 4 per cent. Mort. Debs , witbin 

1-5.000, 1909............................................ 1 .. 99102 

4 aer cent. Reg. Mort. Debs. (Mauritius unbe: y), 
1-8 000 1913......... ix ea a EEE 8 25 99-101 
Easter: Kxt-nston. Australasia and Grina, 1 a o Sa ce 10 124 124 xd 
4 per cent. Mort. Deb -tock. Perp . ‚....... 100 -104 
Easte: о Te ograph Co., Ordn ary stock .................... 100 .. 130-155xd 
34 per cent. Pref-rence stock L 100 t2-85 xd 
4 per cent. Mortgage Debenture Stak ...... РУР 100 9»-102 
Great Northern Telegraph ‹ о. (. f Copenhagen 10 50-32 
Halifax and Bermudas Cable Oo., 44 per cent. lst Mort. 

Debs , within 1-1 200, Red.................. Sak d Ra 100 99-101 
Tndo- Kuropean Telegraph с 22 ЕК ate resa an 25 82-5 
Marcon's Wireless l'elegraph Co , Nos 255 128-2 84, 190 1 9/16-11 16 
Monte Video Telephone Co., Ordina-y 1. 72,680 ............ 1 15/16 1 09 

r cent. Preference, 1-86,492 ........ —— M — д» 1.1 
National Telephone. Preferred ............................ 100 111-1!3 
Meferred %%осК.................................... 100 110-112 
6 per cent. Cum. First Ртеї........................ 10 .. 1113 
———— per cent Cu „. Second Рге!...................... 10 104-12 ' 
— per cent N..n Cum. Chird Pref.................. 5 L 169, 9/16 
35 per cent. Deb. stock, Red................... ‚... 100 
4 percent Deb. “tock, Red. ove whee ee 100 50101 
Orienta: Telephone and El-ctric Company.. es l . 1Vl61 5/16 
6 percent. Cum Pref ............................ 1 . . 110.1 3 16 
Pactfic «nd Eoropean Tel.. 4 p с. Guar, Neha. Red., yd 1 i 100 .. 98101 
United River Pi«te Tele. Co, ordina: v 1.100000... 5... 64-7 
5 perc. ut Cum. Pref ,1-40000..................-. 5 . і 
5 per cent. Debenture ч ck, кед ................ 100 .. — 
Telephone Co, of Rgypt, 44 per cent. Deb. Stuck. Red 100 .. 9.101 
West African Telegraph ‘5s .,.,......._..........,..,.,, 10 .. 10-104 
West со of Am- ies. 1. 10 000 and 53 001-53,008 0 . 2 . 14-13 
4 p.c. Dens.. 1-1 500 guar. hy Western Т. Март I is 11 
West india and Panama !-iegrapb Ca., Ordinary .......... 10 .. 15/X8-17/82 
— —— 6 per cent, Cum. lst Preference.................... 10 .. 758 
6 per cent. Cum 2nd Preference .................. 10 .. 27.8 
——— per cent. Debs., Red., 1-800...................... 0 . 100-103 
Western Telegraph Co., 1-207, JJ UU MOD . 124-13 
——— } per cont Debenture Stock, Rll. 100 . 98-10 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS | 
AND TRAMWAYS. 


Tramo Кош for op hens oL Lapel | Accounts for past year. 

Line. | 

| Ending| 1907. | 1906. | Week. cad 1906. 1907. Ending и jen n ишш | 
Aberdeen Corporation NN 22 1421 1416 d^ 3 = h| 274 | 274 May 31 12605 17,676,000 | 1,529,682 | 0:98 
Ayr Согрогайоо....... ——Ó Nov. 17 | 1,01 966 |+ 53 — 176 8 8 » 15, 15,285] 3,605,789 ,894 
Baker Street aud Waterloo Ву... iss 26 5955 858 + "el t 516 a3 58 |2555 March 31 55,408 11,686,691 | 1,324,743 
Birmingham Corporation ... » 12 6 | 800 |$ % 4 Rue рю ach | 881 1009008) 1.002072 
Aire peel. Оор oed Trails... bei. 28 3H 278 4 2 1,139 164 164 Dec. 31 34,819 2.707,98 625110 
Bolton Corporation es 22 ere | thes | 88 4 16% 2% sa| М] 85,605| 13005000 1.705058 
Bradt nd Gorporation . „ „ MS | BRS $ Sa ушу e О} OR 86082 1010830) 1798208 
веш! Tramwhy Company... | n 8 pis | Los | + % — MEL HR] л arol 11.8578 1,205830 
Barton Qorporation . н 11 17 1 — d — [seek E cl Мо 24,488 38880 
Сауе Tramways company . » 2 az | exo - 169) ~ | 6| 6| s» Bl 848.26 463.557.957 | 1,279 6860 
Cee SRI London, al 5 25 $54 3205 |+ 334| + 1,620 9 61 h June30| 82,455 | 10,038,780 S 
Colchester Corporation с » 22) MS | NS 17 үр. am 18 18, Dee йу 590300) e 
Oropdonorpoaon.....—| " | MAY | po |+ n|- S|TE T =, 64,065 | 15,51,9.8 | 1,02408 
Dover Corporation Dec. 28 - 181 169 |+ 12 — 1124) 47 43 „ 31 12468, 3,178,063 | 328,466 
Dublin and Lucan Electric Вз... 21 QA | ази f 2 — 69" su| | — | — " E 
Dundee City Tramways .... „ | MES ду Ge “ast M | 14 | waren 7.140 15.04.20 | 1062161 
Glasgow Corgintion e| n 8 gg [1878 |+ eee (IS | mareh 184 8.182111 88850 
Halifax’ ee eg аня 3 ооа т а ДЕ. „ 51| 77 996 | 18,593,242 | 1,624,275 
Haddsrafeld Gorporation . „ 8 ji | zi | + 188 + 3225 2 2 | oe 31 121.45 23.451.805 2.856, 
MorOorporaton . . n 2 is AOIF eee m S n 
Kirkoaldy Uulted Tramways | . 22 1,080 | 999 |+ 91+ V , ен e 
5 raton een F; ee esed ee 
Liverpool Gorporatinn co} „ 2 RED | Lo + 20| 1 25 | 609 Jus 30 f 258 А 1.10 805 
London County Connell si » u 28958 | 26.963 | +1.867 420908. , 98 | Мака 30 1105 2622922 | 50-45190 
Maidstone Corporation ...-.---| „ 155 | 12585 |+ 449 aad 1 161 | Mert 51 718.673 145.254.501 | 15,925,459 
Ae . à 2 15.770 1504 M 136 — 15 | 257 23, | Sane 20| 627,794 | 37,639,334 = 
Melo Corporation in| 28 3.2 345 f 33) + 1,208 | a 22 Match 51 240.401 48.556.488 ALAS I 1% 
Newport (Mon ) Corporation... 18| 1.80 | LAM |+ @ + 2058 | ij 5 „ ® эв 16.587,71 | 1,818,444 12 95 
Portamonth Corporation er 18 ION з E e med EET 50 % 1 I | 9 8 
косы, баргы ш ee ct T ES ыг ies | Z “to 29 „. 31 25.518 5.7228 187 1045 
. 5 е ые ы Er | атве| 4-786 Dec. 31 7,779 1,537 845 | 228,255 |121 | 82 
enen Corporation css» 20 5.180 | 4915 |+ #® +11197 іЫ SB мез Si Gores 488 2.06 |12 07r. 
Southend:on-Sea Gorporation....| ы 22) 253] Za 0 | 28 - 8 mo. MAS SUE 
вааай zd. ... vue s 88 5 N т % % „ 2 8 2% ДЫ 
. Jan. 18 666 8575 (+ 11 a e Er 1243 „, 51 45607| 7,995,451 | 862,125 176 1214 
Warrington Corporation . „ 23 1,971 | 1,931 d + 2,025 m nr E 122.801 35.40 856 2.555,88 759.108 
Wolverhampton Corporation....| „ 12] 780) 72 | 9) + a2 | 20 | 20 „ 31 45825| 9,276,023 | 966,135 | — |10-886 


zr | 


1905-6 figures. 


t And 98 miles of interlacing track. 


\ 


@ Train mile. 


с Miles of route. 


А Half-year's figures, 
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WHAT IS ELECTRICITY ? 


This is the title of an article in the February Grand con- 
tributed by Dr. Gustave Le Bon. We have during the course 
of a rather lengthy student life seen many theories advanced 
as to what electricity is, but not one has stood the test of 
extended examination. г. Le Bon almost at the very 
beginning of his article advances a propoeition to which 
as yet we cannot agree. Не says: “Matter itself, itis now 
proved, must take its place in the cycle of things destined 
to perish." He gives no valid proof of this, and we are 
quite sure the dissociation of radium or any radioactive 
substance no more proves it than the separation of water 
into ite constituents, oxygen and hydrogen. In fact, Dr. 
Le Bon does not believe his own statement. The idea that 
motion, and motion alone, was the be all of everything is 
not new ; the concept that all masaes were constituted by 
vortex motion has long been before the world, and years 
ago we heard how a very able theorist, fully imbued with 
the idea that vortex motion constituted matter, gave up 
the notion on the instant. He unfortunately knocked his 
“funny bone” against the jamb of a door when about to 
close the door, and believed in matter as well as motion 
ever after. The last paragraph of Dr. Le Bon's article 
reads thus: “ Тһе particles of dissociated matter appear to 
be composed of whirling vortices of ether, the immaterial 
substance with which space is filled. It is the vibrations 
of the ether that give rise to both heat and light, and it is 
described as immaterial because heat and light falling 
upon bodies in no way modify their weight." ^ Earlier 
in the article it is stated that the older views 
about indestructibility of matter were held because 
sufficiently sensitive instruments of measurement were 
wanting. May not the new view of Dr. Le Bon 
be supplanted by some other theory when still more sensi- 
tive instruments are obtainable? But what is his theory ? 
So far as we can understand, it is electricity is something 
which always accompanies the dissociation of matter, and 
that all electricity generated in the universe is obtained by 
such dissociation. His words are: “Electricity, whatever 
form it may take, has no other origin but this. The 
gigantic commercial dynamos, equally with the small 
experimental machines used in laboratories, serve to dis- 
sociate matter, and to do this alone. The electric current 
which provides us with light and transmits our thoughts 
through continents and oceans is produced by the dissocia- 
tion of matter.” There, we have tried to give Dr. Le Bon’s 
views, but candidly confess we are as far off as we were 
before to the answer to the question he propounds and 
professes to answer. It does not tell us what elec- 
tricity is to say it is the accompaniment of dissocia- 
tion of matter. According to our learned doctor, there 
is no matter, only motion; if so, electricity must be 
motion, and nothing but motion. We are not combating 
the idea that electricity accompanies dissociation, only 
the view that that statement does not advance our know- 
ledge of what electricity is. Very interesting are the 
investigations of Hertz, Lodge, J. J. Thomson, and others, 
but as yet we have to assume so much about all that con- 
cerns the hypothetical ether that it is too soon to speak posi- 
tively about aught that concerns it. Dr. Le Bon has given 
considerable information to the non-scientific world in this 
article about the researches on radium and radioactive 
substances which will be of considerable educational value, 
while leaving us as you were in the answer to what is 
electricity 1 It is difficult to imagine that the time will 
ever come when it will be possible to really know the 
complete answer to “what is” in many directions. 
There is a generally accepted opinion that motion is 
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degraded to give motion, but а moment's thought shows 
this to be incorrect. Then, again, matter may be almost 
infinitely reduced in weight or, shall we say, ponderability 
if velocity be proportionally increased to give the various 
effects known. Whether any value would accrue in practice 
if we could say what electricity is, is a question which can 
well be left till that time comes. 


COMMONSENSE IN INDUSTRIAL AFFAIRS. 


A plea for commonsense in the conduct of industrial 
affairs may seem a little out of date in an age in which 
conciliation is one of the dominating ideas, yet contemporary 
events demonstrate the necessity for such a plea. Many 
will doubtless remember the suggestion thrown out by a 
famous statesman some years ago that if the combatants in 
a war then raging would only meet in some half-way house 
or country inn to discuss their differences in a friendly 
spirit, a settlement would soon be reached, and some will 
probably wish that such a suggestion would be adopted in 
cases of industrial disputes. But the very simplicity of 
the step tends to disarm belief in it by those who enter 
into a conflict with an exaggerated idea of the righteousness 
of their own cause, and the pity is that such means are 
not resorted to until the parties have been put to much 
expense and suffering. A strike is now rampant in the 
shipbuilding industry on the North-East Coast. This 
is а matter which, it might be said, concerns 
primarily the conflicting parties, and is the business 
of the particular industry affected. But so close 
is the connection between the various industries 
that comprise the engineering world, that one cannot 
affect to remain indifferent to events that take place in the 
other. Moreover, .a study of the circumstances out of 
which the shipbuilding strike has evolved may be of value 
as teaching us what to avoid, and what to adopt should 
similar circumstances befall us. According to accounts 
that have appeared in the local Press, it would seem that 
the differences between the employers and their men are 
so ridiculously slight that they could easily be overcome 
by the use of a little commonsense, and the appreciation 
by the men of their employers’ difficulties. It is stated 
that the men were prepared—and offered—to accept a 
reduction in wages of one shilling per week at once and 
sixpence in May next. The employers had previously 
agreed to extend the sixpence reduction until March, but 
declined to go beyond that date. From the economic point 
of view, the position of the shipbuilding industry seems 
analogous to that of the electrical engineering industry, 
both suffering from lack of orders and dearness of raw 
materials. Obviously, it is most unwise for some leaders 
of trade unions to encourage the want of harmony 
between masters and men by making injudicious speeches— 
the result of ignorance or misinformation—instead of 
weighing their words carefully, and considering the results 
they are likely to produce at critical junctures, and attempt- 
ing to understand the exact position of the masters. One 
would hardly question Sir C. Furness’s faith in trade 
unionism, and when so staunch a supporter finds it 
necessary to warn the leaders of the movement of the folly 
and danger of their reckless policy, it will be admitted that 
something is wrong. In a letter to the Times Sir Christopher 
reveals the true state of the shipbuilding industry, and 
points to the injurious effect which the harassing policy of 
the workmen's leaders is having. But he adds that even 
if the dispute was immediately settled by the men's acqui- 
escence, that would not bring orders for ships. There must 
te,” he says, “all-round reductions in the cost of materials. 
Copper, which has been abnormally high, is still at a high 


figure, tin, pig iron, coal, and the hundred and one com- 
modities which go to comprise the building and equipment of 
steamers are at а level far above the average The whole 
trade of this country has suffered by the mad speculation 
of American financial operators, thé result being evidenced 
by the fact that those who employ their lives to the 
creation of new industries and the development of estab- 
lished industries, which after all form the real backbone of 
this country in employing vast numbers of the population, 
have been taxed by а 7 per cent. bank rate which, if it had 
continued, would certainly have been disastrous and pro- 
ductive of lasting effects on the trade and commerce of this 
country.” We know what these conditions mean to the 
electrical engineering industry. It is obvious that no 
industry situated in these circumstances can tolerate 
unsatisfactory relations between masters and men, and 
clear-sighted men on both sides must see that in disputes 
the simple expedient of a joint conference and the display 
of commonsense and forbearance are the only effective 
means of settlement. 


LIGHTNING PROTECTION. 


Mr. J. S. Peck touched upon a subject which has received 
comparatively little attention in Great Britain, when at the 
Institution last night he read an interesting paper on pro- 
tective devices for high-tension transmission circuits. That 
this class of apparatus has not received in this country the 
consideration which it would apparently deserve is due to 
a variety of causes, all of which may have been urged with 
more or less reason in the earlier stages of electrical trans- 
mission, when there were very few high-tension transmission 
systems in existence, and when underground methods of 
transmission were adopted in the great majority of cases, and 
consequently not subject to lightning disturbances. Even 
at the present time there are very few systems in Great 
Britain working at pressures above eleven thousand volta. 
But it seems probable that voltages much higher than 
eleven thousand will be used in future, and that over- 
head transmission will come into more extensive use 
both for present voltages and for higher ones. Under- - 
ground cable systems, again, are particularly subject 
to switching, grounding, short-circuiting, and other dis- 
turbances on account of their great static capacity as com- 
pared with overhead systems. Of course, climatic conditions 
have a great deal to do with the apparent lack of interest 
in the subject, and the fact that severe thunderstorms are 
of very rare occurrence is an important factor. Neverthe- 
less, the anticipated extension of the use of high-tension 
overhead transmission renders further consideration of the 
subject by British engineers decidedly necessary. In 
America and on the Continent, where the conditions differ 
greatly from those in this country, the development of 
lightning protective devices have been carried to а high 
state of perfection, and Mr. Peck showed that, in addition 
to the development in this direction, much headway had 
been made in the study of the laws governing static dis- 
turbances. We turn naturally to America for knowledge 
concerning the problem, and the work of Wurts, Elihu 
Thomson, Steinmetz, and Thomas have enabled us to gain 
a clearer understanding of the difficult phenomena and 
how to deal with them. Mr. Peck has brought to notice 
the most important examples of the protective devices now 
in use, and has at the same time given a concise explana- 
tion of the simpler phenomena. He showed how statio 
strains might be produced, and pointed out that they 
might appear as high pressure to earth or between wires 
or as a concentration of potential upon a portion of the 
circuit. To relieve the high pressure between line and 
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ground or between wires, lightning arresters are used. To 


protect apparatus from concentration of potential, choke 
coils are placed in series with the apparatus to be pro- 
teeted or the turns nearest to the line are heavily insulated, 
of both choke coils and additional insulation may be 
employed. Lightning arresters usually consist of an air- 
grip in series with a current-limiting and an arc-suppressing 
device. The four types of lighting arresters in genera: 
use were described by Mr. Peck—the horn, the multi-gap, 
the water-jet, and the electrolytic, the latter being the 
last one to enter the commercial field. The time it has 
been in active service is short, but it has already proved 
effective, and the indications are, according to Mr. Peck, 
that it will afford greater protection that any other arrester 
yet produced. 


— — 


ELECTRIFICATION OF RAILWAYS.—II.* 
BY DR. GISBERT КАРР. 


It has already been stated that the continuous- current 
system is the oldest and most generally used of the three 


systems described in the last lecture. Twenty years have 
passed since the first railway line was electrified in 
America, and a large amount of capital has since then been 
invested in electric traction in that country. The amount 
is much larger than what has been spent on electrification 
in Earope. Several of the electrical journals both here 
and abroad publish admirable statistics on central stations 
and electric tramways, but not on electrified main lines, so 
that I cannot put before you any definite figures as regards 
mileage of railways worked electrically ; but to give you a 
general idea of the extent of electrification in America, I may 
quote a ge I have found in a lecture by Mr. Sprague, 
delivered in May last beforethe American Institute of Elec 


trical Engineers. I give the passage verbatim, only changing 


* Lecture delivered bofore the Royal Institution of Great Britain 
Saturday, Jan. 25. 


dollars into pounds: How much has been spent in steam 
railroad development it is impossible to tell, but that it is 
а stupendous amount, giving some suggestion of future 
capital demands, is evidenced by the fact that the total of 
the outstanding stock, bonds, and other obligations of the 
steam railroads in the United States now aggregates about 
2,760 million pounds, while similar obligations of the electric 
railroads, which began their c:mmercial expansion with 
the signing of the Richmond contract almost 20 years ago, 
exceed to-day 700 million pounds.” The boundary line 
between the conception of a railway and that of a tramway 
is not always easy to draw, but, even allowing that some 
of the lines electrified in America would be called tramways 
here, there still remains an enormous amount of what may 
truly be termed main. line property to which electric 
traction has been applied within the last 20 years. I have 
quoted Mr. Sprague for two reasons: first, to show that if 
а country applies a new system of traction on so vast a 
scale it must have found that this new system is a com- 
mercial success; and, secondly, to show that the engineers 


| having such unique opportunities of testing all their 


improvements on a large scale, may be trusted to have 
brought their work also to a high degree of technical 
perfection. Indeed, so strong was the lead that American 
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Fic. 29. — 180 -h. p. Motor for the Bonn- Cologne Railway by Siemens -Schuckert werke. 


engineers have taken from the first in continuous - current 
electrification that the few railways that have up to 
recently been electrified in this country, and are now 
working, were with one solitary exception either electrified 
by American firms or by home firms working to American 
standards. 

On the continent of Europe the American influence was 
not so strong. Although one of the oldest lines—namely, 
that running from Milan to Gallerate and Porto Ceresio— 
was equipped by an American company, Continental 
engineers recognised from the first that the continuous- 
current system, no matter how perfect it be, would not 
meet all their requirements, and thus we see that so long 
as 10 years ago Messrs. Brown- Boveri introduced the 
three-phase system on the Gorner Grat Railway, and that 
some time after Messrs, Ganz and Co, introduced a 
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three-phase system on the Valtellina Railway. A little 
latter still we find German firms experimenting with the 
single-phase system, and now all the three systems have 
been taken up in Europe as well as in America. In the 
time at my disposal it will only be possible to give a few 
examples of the work done in the various directions, and I 


commutating poles as shown. Fig. 29 is a drawing of the 
150-Ь.р. motors built by Siemens-Schuckertwerke for the 
Bonn-Cologne Railway. This line is 18 miles long, and 
the maximum speed is 44 miles per hour. The trains are 
made up of four coaches, of which two are trailers, and tbe 
two motor coaches are each fitted with two of these motors 


Fie. 50.— 160-h p. Motor for Mining Locomotive with 20-h p. Motor alongside. 


shall first draw your attention to some recent improve- 
ments in 
THE CoNTINUOUS-CURRENT SYSTEM. 
One improvement—namely, the arrangement of the 
third rail with an under-running shoe—I have already 
mentioned. Аз regards the rolling-stock, some of the 
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most important improvements are the use of commutating 


А * 
see 07 


FIG. 31.—95-ton Electric Locomotive for New York Central Railroad. 


Central Railway (Figs. 51 and 532). 


geared 1 to 5:1. The pressure on the trolley wire is 
1,000 volts. Fig. 50 shows а motor of 160 h.p. for а 
mining locomotive with only 39 in. gauge put alongside a 
motor of 20 h.p. Here the pressure used is also 1,000 volts. 
А very remarkable type of locomotive is that built by the 
General Electric Company of America for the New York 
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It has four driving 


poles on geared motors, the gearless locomotive, and 
the use of higher pressure. Although modern motors 
run quite sparklessly when built for pressure up 
to about 750 volts, it is not easy to obtain satis- 
factory commutation with higher pressure unless a 
commutating field is provided. This may be done by 


axles, with about 15 tons adhesive weight on each, the total 
weight being 85 tons. The axles are directly driven, and 
the leading feature of the design is that there is no rigid 
connection between the armature and the field system. 
The armature is carried on the driving axle, and the field 
is suspended from the frame, and thus participates in the 
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up-and-down motion permitted by the springs. The pole- and the maximum 4,300 amperes. The current is collected 
faces are almost flat, and the air-space is very large. The | by four shoes on each side attached to longitudinal channel 
field systems of the four motors are, magnetically speaking, | iron. Two further collectors are placed on the roof. 
in series, the frame and a heavy yoke bar completing the | These can be raised by air pressure into contact with 
magnetic circuit. The motors having only two poles | overhead conductors fixed in the yards, where the third 
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Ета 32 -Section of the Locomotive, showing special arrangement of Motors. 


are specially adapted for high pressure; they could be | rail would be objectionable. As illustrating the power of 
worked at 1,000 volts, although 650 volts is the pressure | these engines, Mr. Sprague has recorded a case where a 
adopted. The brushes are carried by the frame, and the | heavy steam train on going out of New York came to a 
vollection is said to be perfect, notwithstanding the fact | standstill in a tunnel owing to а defect in its locomotive. 
that the elasticity of the brush gear has to compensate for | Ап electrie train following behind coupled on and pushed 
the relative motion between frame and armature. At the | the whole load, amounting to about 900 tons, up a grade of 
usual one-hour rating the motors develop 2,200 h.p., but ' 1-02 per cent. to the next station. 


Fia, 33, —Krizik Locomotive, built for the Vienna Town Railway, 5,000 volts direct current. 


for a short time as much as 3,000 h.p. can be obtained Whatever be the system of supply adopted, high voltage 
The maximum drawbar pull is 15 tons, and the speed in the working conductor is desirable. The | gher the 
with a train of 440 tons is 60 miles per hour. The steam | pressure the farther apart may be the feeding points, 
locomotives which these engines have displaced weighed | the smaller will be the loss of power in the conductor, 
with tender 143 tons, and the maximum drawbar pull was | and the more easily can | the current be taken ой 
11} tons. The normal full-load current is 3,050 amperes, | by the sliding contact, With continyous-current motors 
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Fie. 54. —View of Two 750-volt Motors driving the same Gear Wheel for the Krizik Locomotive. 
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of moderate size (such as required for tube and town 
lines), experience points to 500, or at the most 
750 volts, as a safe working limit; and in excep- 
tional cases, if the motors are large and commutating 
poles are used, 1,000 volts, but if a higher pressure is 
desired motors must be put in series. This has been done 
for the first time on the City and South London Railway 
running from Clapham, vid London Bridge, to Islington. 
The motors on this line are constructed for a working 
pressure of 500 volts. The trolley wires of the up-and- 
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Fie. 35. Controller L'iagram for the Krizik Locomotive. 


down line form the outer conductors of a three-wire system, 
the rails forming the middle wire. Thus, cars running on 
the up line get current from a positive conductor and cars 
running on the down line from a negative, the over-all 
working pressure as supplied from the power-house at 
Stockwell being 1,000 volts, whilst each car only gets 
500 volts. This system does well enough for a town 
railway where the number of trains running on either side 
is fairly constant, and only a small part of the current has 
to go through the rails back to the power-house This 
unbalanced portion is further provided for by three storage 
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batteries at Stockwell, London Bridge, and Islington acting 
as buffers and shortening the path of the out-of-balance 
current The system would not do on long main lines, 
because the return eurrent would bave to flow over long 
sections of rail and thus the very essence of the three- 
wire system would be lost. This difficulty has been 
successfully overcome by Mr. Krizik, a Bohemian engineer, 
in the line he built to connect Tabor with Bechyne, in 
Bohemia. The line, which was opened for traffic in June, 
1905, is only 15 miles long, and was worked with а 
pressure of 1,500 volts, but it is now being extended to 
28 miles, whilst the pressure is raised to 5,000 volts, 

In the Krizik system the three-wire principle is also 
carried out, not as between two trains, but as between two 
groups of motors on the same train. There are two trolley 
wires, one 1,500 volts above and the other 1,500 volte 
below earth potential and normally the rails carry no 
current. At starting, on crossings and in the event of one 
side of the system failing, the rails carry the return 
current in the same way as in other continuous-current 
lines, but the trolley has the higher pressure of 1,500 volts. 
Owing to the high pressure the third rail can be replaced 

d 


F10. 39.—Interior of Motorman’s Compartment (Westinghouse). 


by overhead trolley wires, the current being taken off by 
pantograph collectors as shown in Fig. 33, which represents 
a Krizik locomotive built for the Vienna Town Railway 
and now being used on experimental runs on that line. 
The overhead wires are fixed 17ft. above rail level 
and 4ft. 8in. apart. The wire is of figure 8 profile 
and 115 square millimetres cross-section. Thanks to the 
high pressure, only two feeding points are required on the 
whole system, the drop of pressure at intermediate points 
being estimated at only 3 per cent. The locomotive 
weighs 29 tons and has two driving axles, each fitted with 
a pair of 750 volt motors. The motors are suspended in 
the usual way and gear both into the same toothed wheel, 
keyed on to the driving axle (Fig. 34). One such group 
forms а unit, taking current from one side of the three-wire 
system. The two unite are permanently coupled in series, 
so that four 750 volt motors are permanently in series. 
At starting, or when going over crossings, the negative 
trolley alone is switched in, the earth connection being 
made beyond the fourth motor. In this case the pressure 
per motor is only 375 volts, and the starting is effected in 
the usual way by first inserting and then gradually with- 
drawing resistances, - The current returns through the rails, 
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At full speed the positive trolley is also switched in, and 
the earth connection is transferred to the middle point 
between the two groups of motors. Pig. 35 shows the 
Sequence of connections from start to full speed, a special 
controller being used for the purpose. I am informed by 
Mr. Krizik that competitive trials between his system and 
the single-phase system are now in progress on the Vienna 


by statio transformers and rotary converters to 600-volt 
continuous current, and supplied to the trains (Fig. 36) 
through third rail The express trains make the run 
between the two terminal ‘towns in exactly an hour, or 
at а speed of 44 miles per hour. After leaving the main 
track the train runs on branch roads through the town, 
giving what Americans call a door-to-door service in the 
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Town. Railway, but that as yet no decision has been 
arrived at which system shall be taken. Meanwhile, it is 
interesting to note that by the use of commutating poles 
in combination with twin motors on the Krizik three-wire 
system, а main line can be electrified with 4,000-volt 
continuous current—that is, eight times the pressure 
customary hitherto. 
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Ета. 58.—A Six Coach Metropolitan Train. 


manner of a tramway. The slow trains run at 24 miles 
per hour. 

The accompanying illustrations show similar work in this 
country. Fig. 57 shows а train on the Mersey Tunnel 
line, which was electrified by the British Westinghouse 
Company, and started running on May 3, 1903. Fig. 38 
is one of the six-coach trains on the Metropolitan Railway, 


As a typical example of main -line electrification in 
America we may take the line between Utica and 
Syracuse—44 miles, mostly double track, but in parts 
treble and quadruple track. The line was electrified by 
the General Electric Company of America. The power is 
brought by a three-phase 60,000-volt transmission line to 
four sub-stations along the railway, where it is converted 


Fig. 40. —Kotary Converters at. Baker-street Sub-Station. 


also electrified by the British Westinghouse Company. 
The trains are worked on the multiple-unit system by а 
master controller in the driver's stand (Fig. 59). The 
eurrent is supplied by third rail outside the track, the 
shoes being attached to the first and last coach, во that on 
crossings, where the third rail must be interrupted (the 
ends being connected by underground cables technically 
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termed “ jumpers”), the supply of current to the train as 
a whole is never cut off. There is a fourth rail between 
the track for the return, which is necessary when large 
eurrents are needed to prevent interference with the 
telephone service. The continuous current is produced by 
rotary converters in sub-stations (Fig. 40), which receive 
power in the shape of three-phase current at 33 frequency, 
and 11,000 volts pressure from the Neasden power-house, 
where four 5,000-h.p. Parsons- Westinghouse steam-turbines 


are installed. 
(To be continued. ) 


latter may, therefore, be taken as those of a 50 per cent. 
larger polyphase machine. If we wish to know the efficiency 
of a 50-~, 1,000-kw. alternator, running at 250 revolu- 
tions, we pick out from Fig. 11 the efficiency for 1 5 x 1,000 
= 1,500 kw., polyphase, 250 revolutions = 95 per cent. The 
losses are 25s - 1 = 52per cent. of 1,500 kw. = 1:5 
x 5˙2 = 7-8 рег cent. of 1,000 kw. Therefore, as 1,000 kw. 
single-phase alternator, the machine has 


1 
= 927 per 
78 


cent. efficiency. 


STANDARD PERFORMANCES OF ELECTRICAL 
| MACHINERY.* 
BY DR. RUDOLPH GOLDSCHMIDT, ASSOCIATE-MEMBER. 
(Continued from page 157.) 
ALTERNATORS. | 
The task of developing standard efficiencies for alter- 
nators is а very diffieult one, as the law fixing the size of 
the machine is very complicated if the number of poles and 
the diameter are small. We can speak of the “ output ” of 
the field and the “output” of the armature separately. 
Our output formula, К W at 1,000 = 0'165 x AW x F, 
refers to the armature only. Now, if we wish to make a 
machine with not too much ошо, the А W of 
the field must be a multiple of the A W of the armature, 
say three or four times as much. The flux in the field 


FIG. 12.—2- and 3- phase Alternator Efficiencies, 25 O. 


Generally speaking, if g is the efficiency of the 50 per cent. 
larger polyphase alternator, the efficiency of the single- 
phase machine is 
I . 


= 
1'5- . 
2 . 

If the power factor is 0:85, the output of a certain 
machine is reduced 15 per cent.—actually the output of 
the armature only—while the excitation losses rise. It 
may, therefore, be stated approximately as 


90-85 = NM PR А 

1:5-05х7 
I have pointed out what great influence оп the size of 
machine the permissible voltage drop has. "Therefore it is 
advisable not to specify it higher than can be helped. As 
а rule one finds about 7j per cent. drop specified with a 
power factor of 1, and 23 per cent. with a power faetor of 
0:85. Calling the excitation watts with this drop (25 per 
cent.) 1, and plotting a curve “exciting watts as function 
of the drop,” the curve Fig. 13 is obtained. I have 


Fig. 11.—2- and 3-phase Alternator Efficiencies, 50 W 


exceeds that in the armature by the amount of the leakage 
flux. Consequently, the “output” of the field must be 
considerably more than that of the armature. Ав the field 
in the case of modern alternators is generally inside the 
armature, its mean diameter is smaller than that of the 
latter. Consequently, it is often a diffieult matter to pro- 
vide room for sufficient A W and F, and the output of the 
whole machine has to be reduced. I should say that with 
machines below 5ít. or 6ft. in diameter and а moderate 
number of poles this diffieulty is always experienced. In 
such cases the output of a certain size of machine may be 
considerably increased by the admission of a higher voltage 
drop or by compounding. 

On account of these difficulties I decided not to repro- 
duce here the curves for the detail losses of alternators, as 
they would have been too numerous, but to give the results 
only. Figs. 11 and 12 show the efficiencies of medium- 
volt polyphase alternators for 50 and 25 ~ respectively, 
the p:wer factor being unity. The falling off of the 
efficiency with very high speeds due to the friction and 
core loss will also be noticed here. In comparing alternat- 
ing-current with direct-current machines, large alternators 
are found to be slightly more efficient than large direct- 
current machines on account of the commutator losses of 
the latter, but the reverse is the case with small machines 
where only small currents have to be dealt with on the 
commutators and where the alternators require consider- 
able excitation. To find the efficiency of single-phase 
alternators it must be remembered that the output of a 
certain machine as a polyphase alternator is about 50 per 
cent, more than asa single-phase one. The losses of the 


Fic. 13.—Voltage Drop of Alternators. 


marked 23 per cent. as normal. If 5 per cent. less drop is 
required—that is, 18 per cent.—the exciting watts would 
go up 25 per cent, whilst an increase of 5 per cent. to 
28 per cent. drop only alters the watts 12 percent. A 
voltage drop of 23 per cent., therefore, appears to be very 
well chosen. 

INDUCTION MOTORS. 

The Efficiency.—The design of induction motors is far 
more definite than that of alternatora, so that I may 
venture to reproduce a eurve for the normal flux as a 
function of the “ power " horse-power at 1,000 in Fig. 14. 
The overload capacity is the chief determining factor for 
these fluxes. In our case they refer to machines for about 
125 per cent. overload capacity. With large and high- 


paper read before the Institution of Electrical Engineers, 8 machines this figure is somewhat higher, owing to 
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the fact that considerations of economy become important 
when А W and F are chosen. The percentage core loss 
and copper loss for different powers are shown in Figs. 15 
and 16. In induction motors the percentage core loss is 
. also independent of the speed, and of the periodicity, if 
plotted separately for different numbers of poles. Three 
curves have been drawn: for 2 poles, 16 poles, and 
48 poles. For any intermediate number the method of 
interpolation may be used. For instance, if it is desired 


Н.Р. at 1,000 revs. 
Fluxes. 


to find the percentage core loss of a 50-~, 500-h.p., 500- 
revolution (synchronous) motor, we have 


Power = 500 x 500 1,000 b. p. at 1,000. 


Fic. 14. - Induction Motors. 


Number of poles = 120 * ЗӨ oiz 


500 E 


From Fig. 15: Coreloss with 2 poles, 1:4 per cent.; with 
4 poles, 2:1 per cent.; consequently with 12 poles, 1:9 per 
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Fic 13. -- Core Loss of Induction Motors 


cent. The copper losses have been plotted for four poles 
and 50 ~ only. Here it has to be borne in mind that the 
percentage copper loss increases as the square root of the 
number of poles, and in proportion to the periodicity. 
'The reason for this is that with an increasing number of 
poles the output falls proportionately, but the mean length 
of turn is reduced as the length of the end connections 
decreases. With different frequencies the copper losses 
remain constant, whilst the output falls with the periods. 


If it is desired to know the copper loss of an eight-pole 
machine for 25 ~ (375 rp.m.) having a “power” of 
100 h.p. at 1,000, it will be seen, from Fig. 16, that for 
54 ~ and four poles it is 2/7 per cent.; consequently in 
our case it amounts to 


27x, / ® x 90 2 7.6 per cent. 
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Fic. 16.—Copper Loss of 4-po:c Induction Motors. 


This copper loss is the stator and rotor loss combined. 
With moderately good machines about 44 per cent. of the 
copper losses are in the stator, 56 per cent. in the rotor, so 
that the rotor losses in our case are 7:6 x 0°45 = 34 per 
cent. of the output of the machine, unless a squirrel-cage 
rotor with specially high resistance is employed. This 
5`4 per cent. may be called the natural rotor losses, or, 
what is practically the same, the natura! slip. With 
squirrel.cage machines it is about 20 per cent. less than 
this amount, which refers to wound rotors. For obtaining 
high starting torque this slip can be artificially increased 
by the use of end rings of high-resistance metal in the 
rotor. I shall refer to this in the section on starting. 

Figs. 17 and 18 show the complete officiency curves for 
50 and 25 ~ for polyphase machines. Fig. 19 gives the 
efficiency of single-phase induction motors for 50 and 100 ~. 
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In these curves the most striking feature is the fact that 
the efficiency is almost independent of the speed. It has been 
possible to show a narrow shaded area within which the 
efficiencies fall for any speed between 125 r.p.m. and 
1,500 r.p.m. Since the олш core loss falls, and 
that of the copper and friction loss rises as the speed 
goes up, the total losses remain nearly constant for a 
certain output. À comparison will show that the difference 
between the efficiencies of direct-current machines and 
alternating-current induction motors is not considerable. 
Single-phase motors naturally are considerably worse than 
both (Fig. 19). 

The Power Factor.—In saying that the efficiencies of 
direct-current and induction motors are practically identical, 
we have to restrict this to the real efficiency, the apparent 
efficiencies naturally being much worse with the latter class 
of machines. It is often important to know clearly before- 
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hand what the power factor is likely to be before deciding 
on the speed, as a few revolutions may often convert a bad 
motor into a moderately good one. It is hardly practicable 
to draw a great number of power-factor curves which might 
enable one to read off the figures at a glance, as there are 
too many items influencing the power factor—namely, the 
size of machine, expressed by the “ power " horse-power at 
1,000, the number of poles, and the overload capacity. The 
air-gap also influences the power factor, but, as bitherto, this 
detail of design is taken account of in determining the 
“size,” that ia, the power of the machine. Ins of a 
great number of curves for cos ¢ we use the two Figs. 20 
and 21. It is well known that the power factor of an 
induction motor greatly depends on the leakage of the 
machine, this leakage being smaller the smaller the air-gap, 


Fic 18.—Lfficiency of 25- & Induction Motors, Polyphase 


the larger the diameter, and the lower the number of 
poles. Apart from this latter item the leakage only 
depends on details of design, so that a factor which is an 
expression for the tendency to admit leakage can be 
plotted as a function of the power of the machine. We 
са] this factor the ‘coefficient of lag A.“ All details of 
design have been crammed into this coefficient, and it has 
been so selected that if multiplied by the number of poles 
Heyland’s leakage factor appears. The meaning of A can 
be easily understood by studying the treatises by Behrend, 
Hobart, S. P. Thompson, and others, on induction motors. 
Fig. 20 shows the coefficient of lag A dependent on the 
power horse power аб 1,000 for three-phase motors with 
, equirrel-cage rotors, whilst Fig. 21 directly gives the power 
factor at normal load for different А ВЕ capacities, 
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Кс 19.— Efficiency of 50- and 100. M Induction Motors, Single-phase 


dependent on the product А x number of poles." If it 
is desired to know the power factor of a 20-h.p., 500-revolu- 
tion, 50-~, three-phase motor, having, say, 125 per cent. 


‘overload capaeity—that is, a machine with 120 x 500 
1,000 _ 
500 40 h. p. 
‘at 1, O00 —we pick out from Fig. 20 А = 0:0082; Axp= 
0:0082 x 12 0:099. From Fig 21 for this [A x p] and 
125 per cent. overload capacity the power factor = 854 per 
cent. If an overload capacity of 350 per cent. were required, 
the power factor would have been reduced to 75 per cent. 
The coefficient of lag A in Fig. 20, referring to three-phase 
squirrel-cage motors, is smaller than with any other class 
of motor, so that three-phase squirrel-cage machines have 
the highest possible power factor. A has to be multiplied 
ipic PDA DOSE ЕИБ л л л ы SN НВА 


= 12 poles = p, and a “power " of 20 x 


* I have to thank Мг, F, C. Aldous, of Manchester, for this term. 


by the following constants: with two-phase machines by 
1-4, with one-phase machines by 21. In all cases where 
the rotor is à wound one the coefficient of lag increases 
another 20 per cent. The motor in the above-mentióned 
example, having as three-phase squirrel-cage machine an 
А = 0:0082, would as two-phase slipring motor bavè an 
A = 0:0082 x 1'4 x 1:2 = 00168. А хр= 0:0168 x 12'= 0'80. 
With 120 per cent. overload capacity the |) power 
factor works out at 694 per cent, compared {wrth 
834 per cent. as a three-phase squirrel-cage machine. 
I should call this an almost impossible machine] as 
the wattless component of the current is largar than 
the watt component, and the no-load current. will. not 
differ very greatly from that аб full load. I hava dran a 
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line in Fig. 21 which represents the line of desirsble prac- 
tical limits, which only in exceptional cases ought to be 
exceeded. To make this still clearer the chart (Fig. 22) 
has been added, giving the highest number of a 
motor ought to be built for, the overloud' capacity: being 
125 per cent. in the case of polyphase and 60 per esht. 
with single-phase machines. From this chart iti will be 
seen that a 20-h.p. motor as three-phase: ‘squirrdl-cage 
machine ought not to have more than 16 poles, aw three- 
phase slipring not more than 14 polés;: яв "ene er two 
phase squirrel-cage not more than 12 poles; as one or o 
phase slip-ring not more than 10 poles. This is rather 
hard on single-phase 100- ~ motors, but these ате trouble- 


ce € La s жинин. Aap | 
Fic. 21.— Power Factors of Induction Motors, | 
some machines in many other respects. They can, however, 
be built if one is cautious in the selection of speeds, By 
building specially narrow 100- ~ motors the performance 
may be slightly improved. It is necessary to point out 
that, when finding the coefficient of lag for single-phase 
motors from Fig. 20, this is to be taken at an abscissa for 
50 per cent. larger output, as the “віле” of a ерше 
machine is 50 per cent. larger than the corresponding 
three-phase one. ит 
The Starting of Polyphase  Squirtél-Cage Motors—The 
starting performance of a slip-ring' motor where résistance 
is inserted in the rotor is too well known to be mentioned 
here, and it does not offer any special points which depend 
on size or design. The starting of squfftel-cage motdre, 
however, often causes uncertainty as to the. current con- 
sumption and the torque obtainable. We have to dis- 
tinguish between machines being thrown sttaight on to the 
line and those started by means of а starting transformer, 
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which reduces the voltage on the motor terminals. If 
thrown straight on to the line, the current taken by the 
motor depends on the overload capacity it has been 
designed for, the current being larger the stronger the 
motor. Fig. 25 shows in a curve the approximate ratio 
starting current 
normal current 
With very bad machines this ratio is somewhat smaller 
than that given here, due to the high no-load current. It 
will be noticed that with 125 per cent. overload capacity 
the starting current is about five times the normal current. 
If we wish to obtain a starting torque equal to the running 
torque, the rotor must have ita resistance adjusted to give 
the percentage of slip as shown by the Curve II. in 
Fig. 23. In some cases, especially with American 
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Ето. 12.— Limit Number of Poles of Induction Motors. 


machines, a good efficiency is not regarded as of great 
importance compared with good starting qualities. Also, 
short -circuit rings of the squirrel-cage are made of 
very high -resistance metal, and slips of 6 and, with 
small machines, even 10 and 12 per cent. are con- 
sidered quite permissible. In this case very high starting 
torques can be obtained. Curve III. shows about the highest 
starting torque practicable. For instance, a machine with 
150 per cent. overload capacity, having a starting current 
of 51 times the normal, can be expected to develop about 
1:0 times the normal torque at starting. If in this case 
the normal torque is required a starting transformer can 


be used, cutting down the starting current in the ratio 13 


to 10 x 532 = 23 times the normal. Very often the wind- 


ings are switched in star connection at starting, being in 
delta at normal load, in order to reduce the starting current. 


* 


200 


30 
* Overload capacity of machine 


FiG. 23.—Starting of Squirrel-cage Motors, Polyphase. 


Then the starting currents are reduced, together with the 
torques, to one-third of the figures given in Fig. 23. А 
motor having 200 per cent. overload capacity, the starting 
current being 6$ and the starting torque 2} times the 
normal, would, in the star-delta method of starting, develop 
a torque of 1/3 x 21 2 1 normal torque, and would consume 
1/3 x 6$ = 24 times normal current. 
Starting of Single-Phase Motors.—Single-phase induction 
motors with slip-rings are, as a rule, started with choking 
coils, and squirrel-cage machines with resistances as a 
means of splitting the phase. Only rarely are condensers 
employed. Whatever means are used for phase splitting, 


— 


certain practical limits are encountered which without very 
much difficulty may also be followed up theoretically. I 
have given in Fig. 24 the starting current of single-phase 
motors as à multiple of the normal for different starting 
torques, the overload capacity being assumed to be about 
75 per cent. ; 
Maximum Voltage.—Before concluding the section on 
induction motors I should like to allude to a question often 


9e of Normal current 


Fre 24.—Stàrting Current of Single-phase Motors 


asked, What is the maximum voltage for which а motor 
can conveniently be built? When ought a transformer to 
be used with the motor? This naturally depends very 
much on the design. Often the end brackets are too tight 
to take high voltage end connections, and questions of 
detail of design have to be taken account of. If this is 
not the case, I may say that the voltage of an induction 
motor ought not to be so high that with large machines 
the current falls below 2} amperes, and with small machines 
below 14 amperes. 
(To be continued.) 


ELECTRIC ILLUMINATION.* 
. BY J. CAMERON RENNIE. 


À paper on this subject divides itself naturally into two 
parts—the production of light and the distribution of light. 
The first of these is a purely practical matter, an exact 
science with an obvious goal, which is the transformation 
of electrical energy into luminous radiation. We can con- 
sider and compare the various attempte to reach this goal, 
but cannot determine theoretically the route to be followed, 
nor, indeed, apply any theory whatsoever to the question. 
The "n EE sources of light must be discovered, not 
invented. 

In the second case, however, the distribution of light, we 
have certain fundamental laws which must be obeyed; and 
from them we can deduce the best methods of distribution. 
It must be remembered that in dealing with the problem 
of illumination the ultimate judge is the human eye. It 
would, therefore, be wise to study the physiology of the 
eye with regard to light more closely than it has been 
studied up to the present. The two main facts to be 
considered are: (1) that the eye is liable to fatigue, and 
(2) that it adjusts itself as far as possible to its surround- 
ings. The first of these is two well known to need explana- 
tion, the fatigue usually being proportional to the brillianco 
of the light to which the eye is subjected. The second 
fact explains the function of the eyelids and iris. If the 
intensity of illumination is too high the iris closes, thereby 
reducing the intensity of light on the retina to the normal 
amount. 

It is obvious, therefore, that if there is in the range of 
vision a brilliant luminous spot, such as a naked arc, the 


Abstract of paper read before the Northampton Institute Engineer- 
ing Society, Jan. 24, 
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iris will adjust itself by closing till the brightness of the 
image of this spot on the retina does not exceed the normal. 
The remainder of the field of vision is made correspond- 
ingly dimmer, hence objects, other than the luminous 
spot, are not seen so easily as they should be. This fact 
has been recognised in a slight degree by the use of frosted 
and obscured shades. Unfortunately, many investigators 
are busy proving how wasteful it is to use these, a common 
statement being that 50 per cent. of the light is wasted. 
Whether that is so or not does not matter in the slightest 
degree. If by the use of obscured shades visual discrimina- 
tion is improved, that is all that is required. 

This leads to the conclusion that all the published figures 
and curves of the illumination in streete, buildings, etc., 
are quite valueless for comparative purposes. One street 
might be found to have double the illumination of another 
street and yet for ordinary use be much worse lighted. To 
һауе апу real value the intrinsic brilliance of the source 
must be included in the statement, as that alone determines 
the action of the iris, which in turn fixes the discriminating 
power of the eye, whereby in turn the perfection of the 
distribution of light is judged. 


LIVERPOOL ELECTRICITY SUPPLY. 


There has during the past few months been a great deal 
of correspondence in the Liverpool papers respecting the 
electricity supply undertaking, and one or two circulars 
have been distributed depreciating the generating stations, 
the engineering skill of the head officials, and the capacity 
of the Tramways and Electric Light and Power Committee. 
It is a curious fact that two members of the Council, Mr. 
Alfred Gates and Mr. W. B. Stoddart, should put their 
names to the pamphlet which we have before us, and which 
contains what, in our opinion, are unfounded charges 
against the engineers and the contractors to the Cor- 
poration. On looking through the list of committees we 
find that neither of these gentlemen is on the Electricity 
Committee, but they must have spent a great deal of time 
in investigating electrical matters. The old proverb which 
states that “It is an ill bird that fouls his own nest ” 
would seem to apply in this case. In view of the attention 
the matter has attracted, we thought it of interest to go 
to Liverpool and see at Lister -drive the Westinghouse 
turbines over which so much has been written. The 
matter was brought to a head by: the following four 
resolutions, which appear in the agenda for the Council 
meeting on Wednesday last : 

2. By Councillor Gates: That a special commission of inquiry 
be appointed by the Council to investigate and report on 
the Westinghouse turbine engines at Lister-drive—their 
cost and working— with authority to obtain independent 
expert opinion, if thought necessary. | 

5. By Councillor Gates : That the Council sanction the print- 
ing, in full, of the shorthand notes taken at the recent 
Local Government Board inquiry as to the Tramway and 
Electric Power and Lighting Committee’s application for 
power to borrow £200,000, and that a copy be sent to each 
meniber of the Council. 

9. By Councillor W. B. Stoddart: That a special committee be 
appointed to inquire into the following thefts from Lister- 
drive station—cable from battery-room ; theft of а tarpaulin 
from L. and N.W. Railway ; theft of pages from a Corpora- 
tion book re turbines and other matters. 

10. By Councillor W. B. Stoddart: That a special committee 
be appointed to inquire into the following matters—work- 
men's wages, promotions, suspensions, overtime, fines, 
etc., at Lister-drive station, 


The first question, as to the Westinghouse turbines at 
Liater-drive, bas been reported upon by Mr. А. Bromley 
Holmes, the consulting engineer to the Corporation, and 
Mr. А. Clough, the electrical engineer. The report shows 
that four turbines have been supplicd by tho Westinghouse 
Company, and that these have not yet fulfilled the 
guarantees as to steam consumption contained in the con- 
tract. Messrs. Gates and Stoddart in their widely-circu- 
lated pamphlet quote from the engineers’ report the 
following sentences: “The estimated steam consumption 
named in their tender (the Westinghouse Company’s) was 
somewhat lower (about 6 per cent.) than they were able to 


secure in actual operation.” Messrs. Gates and Stoddart 
comment on this in the following way, which may be 
intelligible to them, but is not to us: “ The 6 per cent. 
estimated excess steam consumption is, in practice, from 
20 to 25 per cent., for which the Corporation have to pay.” 
Why Messrs. Gates and Stoddart should increase the 6 per 
cent. extra steam found on trial under practical running 
conditions in Lister-drive to 25 per cent., we cannot tell. 

Again, as to the ultimate efficiency of these Westinghouse 
turbines the engineers report that: “So far as the limited 
time the turbines have been in use enables the engineers 
to express an opinion, they feel confident that when all the 
machines have been adjusted to the same conditions as the 
one accepted in September last year the four sete of plant 
may be considered generally satisfactory, and will show a 
considerable saving in fuel as compared with the plant of 
smaller output hitherto installed in the power stations.” ` 
Messrs. Gates and Stoddart, commenting on this, say: 
"If two to four years is a limited time, what are we to 
conclude as to a reasonable time? Again, we would I 
out our inability to discover this efficient engine. As to 
the four sets being considered generally satisfactory, we 
unhesitatingly say that if the engineers consider them so 
we, after making many inquiries, are of opinion that from 
а ratepayer's standpoint they are a failure. and have been 
а most expensive experiment conducted by a private firm 
at the expense of the ratepayers of Liverpool." 


Pence per Unit 
Ф E 


ó 


IId. 1. — Curves showing the Costs per Unit Sold in the Liverpool Corporation 
Electricity Works for the Last seven Years. 


From the directory and inquiries in Liverpool we a 
that Mr. Alfred Gates is an oil merchant and Mr. W. B. 
Stoddart a wholesale tobacco dealer. We should, there- 
fore, be inclined to place their opinion, so unhesitatingly 
given, somewhat lower than that of two qualified engineers. 
From our inspection of the plant and from a perusal of the 
above reports we think the facts can be plainly stated as 
follows : 

1. The Westinghouse turbines have not fulfilled their 
guarantees in steam consumption, and hence the company 
has still to receive the final payments under the contract. 

2. The Westinghouse Company admit this, and havo 
undertaken to supply new rotors for the turbines, which 
will bring them up to the specification and increase their 
output. " 

3. This and all the experimental work on their turbines 
has been willingly done at the contractors’ expense, who 
have loyally abided by their contract in spite of the financial 
loss incurred by so doing. 

_4. In the meanwhile these four turbines have been at 
the service of the Corporation, and have been regularly 
run to supply load as required. The usual percentage of 
spare plant enables the Westinghouse Company to work 
on one turbine without endangering the continuity of the 
supply. We saw three of the sets at work on Tuesday. 
In our opinion the statements made above, that these 
turbines are *' a failure " and “an expensive experiment con- 
ducted by a private firm at the expense of the ratepayers ” 
of Liverpool, are both unjustified and untruq, 
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In order to see how the department for the supply of 
electricity in Liverpool has been conducted we have looked 
up the financial records during the past three years as 
Meg in the tables of our contemporary, the Electrical Times 

uch cold figures are, we think, more reliable in estimating 
the value of the work done by engineers and the com- 
mittee than any opinion formed by non-technical men. 
Fig. 1 shows how the total cost per unit is built up for 
each year from 1900 to 1906. "The fall in the cost of coal 
per unit has been regular until the last year, and it must 

3 remembered that a rise in the price of coal can easily 
counterbalance a decrease in the quantity used per unit. 


Price and Cost per Unit 


1900 1901 1902 1903 1904 , 1905 
IId. 2.— Progress Diagram of the Tive 1 Electricity Suppl 
Unde ТАР y Supply} 


If there was such an increase in the steam consumption 
of these turbines as 25 per cent. over the anteed 
figures it would be shown in the lower curve. Fig. 2 is a 
progress diagram for the same period. It indicates how 
the price charged for private lighting bas been decreased, 
аза bow the units sold have increased from about 
13 million in 1900 to over 33 million in 1906. Fig. 3 
shows how the total income has been divided each year. 
These curves will appeal to engineers, and we trust that 
in the Liverpool ratepayers will appreciate what has been 
one. 


. 
1906 


1900 1901 1902 1903 1904 1906 
Fia. 5.—Jncome and coa ызы 97 Liverpool Corporation 
The resolutions above referred to were not reached at 
the meeting of tbe Council, but the following report from 
the Liverpool Courier indicates that Mr. Gates goes so far 
as to oppose the spending of more money on the under- 
taking. This opposition at the last inquiry did not con- 
vince Mr. Ross Hooper, the Local Government Board 
inspector, and nearly all of the loan then applied for has 
been granted. 
On the proceedings of the Tramway Committee, 


Mr. GaTEs objected to the committee spending £50,000 upon 
new machinery for 1909 unless they were prepared to admit 


that the present machinery was defective. He moved an amend- 
ment that the item of £50,000 be deleted from the report and 
estimates. 

Mr. PATTERSON seconded. 

Sir CHARLES Petrie said it would be a very dangerous pro- 
ceeding of the Council to take the opinion of certain ae boss 
as against that of the committee and its officials. 

Mr. Stoppart said that not only the members of the Council, 
but the Local Government Board inspector had censured the 
committee. Не (Mr. Stoddart) had gathered a lot of facte 
which Sir Charles Petrie should see when the right time came. 

Mr. SKELTON did not know whether Mr. Stoddart and Mr. 
Gates were right or not on this question, but, at any rate, these 
two gentlemen had convinced many people in the city that there 
was something wrong. He complained that the committee had 
not acted with that openness to supply the representatives of the 
city with information which they ought to have done. He hoped, 
however, Mr. Gates would withdraw his proposition. 

Alderman Е. Surg defended what the committee had done, 
and in view of the new principle adopted by the Local Govern- 
ment Board as to sanctioning the borrowing of loans, he thought 
that what they were asking for now was quite reasonable, in 
order that the building might be gone on with in the summer. 
He referred to the statement of Mr. Stoddart at the Local 
Government Board inquiry, and which made him positively 
shudder when he read it. Mr. Stoddart's words to the inspector 
were: ''Iam only here for information ; І am not opposing. 
I am only here for information I have not been able to get, and 
I am pleased to say, sir, that through your efforts to-day I have 
learned more to-day than I have learned on the committee or 
on the Council." 

Mr. Зторравт : Every word of it is true. 

Alderman Ѕмітн : I believe it. I would be sorry, indeed, to 
know no more about the matter than by industrious application 
in a committee-room where a Local Government Board inspector 
was making an inquiry for three hours. Alderman Smith was 
remarking that they were having the Westinghouse engines 
put right, when 

Mr. SKELTON asked: Why do you try to lead the Liberal 
party ? 

Alderman Ѕмттн : I am not leading the Liberal party, nor do 
I intend to hound after Councillor Skelton. 

In the course of his speech Alderman Smith was continually 
subjected to interruption from the Liberal side, which led the 

Lorp Mayor to remark : I regret all these interruptions. 

Alderman Ѕмітн : І cannot expect anything else, because 
this is not so much against the undertaking as it is levelled 
against me. If my duty to my party conflicts with my duty to 
the city, I have got one line to take—I shall go to the work I 
have got in hand. 

The voting then took place, the amendment being defeated 
by 77 votes to 10, a result which was received with laughter. 

Sir CHARLES Petrie: So much for amateur engineering. 

The business of the Tramways Committee was not concluded 
when the Counci) rose. 

We insert the asides, as we believe they show quite as 
much as the speech that the matter is not an impersonal 
one. The majority of 77 to 10 is a compliment to the 
engineers, and shows that they have the confidence of the 
Council. 


TROLLEY LINE SEARCHING DEVICE. 


A simple device for trolley line searching has been 
recently рис in America, and is shown below. 16 
consists of an elbow casting attached to the trolley pole end, 
and into which the searching bow and the rope attachment 


fit. The device is operated by pulling the trolley rope 
until the trolley wire lies between the horns of the bow, so 
that when the bow is lowered again the trolley wire falla 
into the groove of the trolley wheel with certainty. The 
wearing parts, such as the wire bow, can be readily 
replaced, 
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AN ELECTRICAL METHOD OF MEASURING 
STEAM CONSUMPTION CONTINUOUSLY. 


À German patent has recently been taken out by Herr 
P. Weller for а steam consumption meter, consisting of a 
small alternator whose magnet wheel is built into the 
steam piping, and is rotated by means of turbine blades 
fitted to its periphery The voltage so generated in the 
alternator armature indicates directly on the scale of a 
voltmeter or frequency meter the pounds of steam con 
sumed per hour, or à continuous record can be taken by 
means of a train of wheels. In order to correct for 


variations in steam pressure, the resistance in the volt- 
meter cireuit is varied automatically by the action of the 
pressure gauge somewhat as shown above. 


SURFACE-CONTACT TRACTION. 


Those who follow the progress of electrical traction must 
be aware of the attention which is being given to the 
question of developing surface-contact traction, and to the 
more or less successful attempts now being made to over- 
come the imperfections which experience has brought to 
light. Tramway engineers have in the past viewed with 
little favour the proposals for propelling tramcars by means 
of electrical energy collected from studs placed along the 
sirface of the track, and surface contact has in consequence 
made comparatively small headway. Moreover, a com- 
mercial system was not introduced into this country until 
the boom in electrical tramway enterprise was beginning 
to show signs of expending itself, and had left the over- 
head trolley and conduit systems firmly established in the 
favour of tramway engineers. But it is safe to predict that the 
future will see a more general extension of the application of 
surface contact to electrical traction, and that the former pre- 
judice will break away in faceof the engineering developments 
which are calculated to render that method more suited to 
modern requirements. An ingenious system of surface- 
contact traction is being brought forward which promises 
certain distinct advantages. It is the invention of Mr. 
David Suchostawer, of Vienna, and we understand that a 
сотр апу is now in course of formation, under the title of 
the 5 Р (Suchostawer Patents) Syndicate, Limited, to 
take over the system. It is not yet possible to give a 
detailed description of this system, but we have before 
us a report from Mr. Н. M. Sayers, МТ.ЕЕ, who has 
examined Mr. Suchostawer's in vontion and has expressed 
himself very favourably thereon. The chief features of 
the system in favour of which Mr. Sayers has pronounced 
are: (1) safety ; (2) reliability ; (3) low cost of construc- 
tion; and (4) low working costs. The cost of track work 
has been reduced to a minimum owing to the fact that the 
stud seating and the line wire are but a few inches below 
the surface, so that no special excavation is necessary to 
accommodate them, the excavation for the tramway 
structure sufficing. To guard against the danger of “live” 


studs, there is employed a gravity pull off and a complete 


leakage trap. Mr. Sayers expresses the opinion that the 
system covered by this invention will find ready application 
to tramways in many places in which overhead wires are 
objected to. The directors of the company are Mr. S. A. 
Lehmann, Mr. C. S. Drummond (formerly director of the 
British Electric Traction Company). and Mr. E A. Phippen. 
The consulting engineer to the company is Mr. Henry M. 
Sayers, M. I. E. E. 


OFFICIAL REPORT ON THE HAMPSTEAD 
ELECTRIC RAILWAY COLLISION. 


The official report of Major J. W. Pringle on the collision 
which occurred on Oct. 26 last between two electric passenger 
trains at West Hampstead Station on the Metropolitan Railway 
was issued on Saturday last by the Board of Trade. It will be 
remembered that the 7.37 a. m. down train from Baker-street 
to Willesden Green was standing at the platform waiting for 
the signal to proceed. The following down train—7.41 a.m. 
ex Buaker-street to Neasden—was admitted into the station 
under all proper signals, and struck the rear of the standing 
train. Three passengers were killed and 25 others complained 
of minor injuries or of the effects of shock. "The motorman of 
the colliding train sustained more serious injuries, and was long 
detained in hospital. 

The arrangement of the lines, etc., at West Hampstead is 
shown on the accompanying plan. The signal box is placed at 
the east end of the platform, and between the up and down 
lines, The railway is equipped with the block system of electric 
lock-and-block signalling devised by Mr. Spagnoletti. Dealing 
with the down line only, between Finchley-road and Kilburn 
Stations, there are in the signal box at West Hampstead three 
movable dial or disc instruments in use for working the traffic, in 
addition to the bell instruments. Опе of these, A, is known 
as the down disc instrument to Finchley-road, and deals with 
the section of the line between the starting signal at Finchley- 
road and the home signal at West Hampstead. This section of 
road is controlled by the mutual co-operation of the two signal- 
men at Finchley-road and West Hampstead. The disc readings 
in this instrument, A, are three in number: (1) Train on 
line," on а red disc; (2) ‘‘ Line clear," on a white disc; (3) 
neutral, half red, half white disc. The readings are duplicated 
in a similar instrument, A!, in Finchley-road signal box. The 
second, B, is known as the down ‘‘additional” disc instrument, 
and deals with that section of the line between the down home 
and down starting signals at West Hampstead. The signalman 
at West Hampstead has sole control over this section of road. 
There are only two portions of the disc in this instrunient—viz., 
Train on line" and Line clear." The third, C, known as 
the down disc instrument to Kilburn, refers to the line 
between the down starting signals at West Hamp- 
stead and Kilburn. Again, two signalmen—4.e., at West 
Hampstead and Kilburn—are mutually responsible for the 
working of this section, and an instrument, C!, at Kilburn 
duplicates the instrument, C, at West Hampstead. The 
normal position of all these instruments is with the disc 
showing ‘‘ Line clear." 

The method of signalling is as follows: Е, Н, and К repre- 
sent the signalmen at the three stations. F signals a train 
оп the bell instrument to Н, in accordance with the bell code, 
and unpegs the white key of his instrument A!. If the line is 
clear, H acknowledges the bell signal by repetition, presses down 
the red key of his instrument A, and lowers his down home 
signal. He releases the lock of this signal lever by pressing 
down the key of his instrument B. The action of pressing 
down the red key of instrument А electrically releases the lock 
on the starting signal at Е, and causes the Train on line 
red disc to appear on both the instruments À and A!. F 
then lowers his starting signal and replaces it to danger when 
the train has operated a treadle in advance of it. F's starting 
signal now remains locked until it is again released by Н. When 
the train has passed over the treadle 167 yards in front of the 
down home signal at H, the disc of the instrument A will be 
released, and, simultaneously with that of A!, will swing into the 
neutral position. Hthen rings Line clear on his bell instrument 
to F. acknowledges this bell signal by repetition, and 8 
the white key on his instrument A! to “Tine clear." This 
causes Line clear to show on the disc of instrument A 
also. H replaces his down home signal to danger, and signals 
the train to K, who releases the starting signal at H in the 
same manner as was done by H for Е. At this moment the 
disc of instrument B will be showing Train on line," and so 
long as it remains in this position H cannot, in normal work- 
ing, again lower his down home signal to allow a train from F 
to enter the station. When the train has left H, and passes 
over а treadle 105 yards in advance of the down starting signal, 
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the Train on line" disc in B is electrically released, and the 
disc ‘Tine clear” is automatically displayed. Signalman H 


can then, by pressing down the key of his instrument B, 
release the lock on his down home signal. Shortly, the electrical 
interlocking ensures that ще er of a train over a treadle in 
front of the home signal at West Hampstead releases the instru- 
ment A. This release allows the signalman at West Haníp- 
stead to free the lever working the down starting signal at 
Finchley-road. Again,the passage of a train over a treadle in front 
of the down starting signal at West Hampstead releases the 
disc instrument B, which permits the signalman at West 
Hampstead to free the lever working his own down home 
Bignal. It must be noted that the disc instrument B is only 
released if the treadle in front of the down starting signal 
is operated whilst the starting signal lever is in the safety 
position. If the signal lever is at danger when the treadle 
contact is made, the instrument B will not be released. 
Lock indicators are provided in the signal box behind each 
signal lever which is electrically controlled. "These visually 
indicate whether the lock is “оп” or off.“ In case of a 
failure of the electrical releasing arrangements, or when a train 
arrives at the station, but does not proceed further, it is neces- 
вагу to provide means whereby the signalman can release his 
disc instruments and his lever locks. For this purpose there 
are fixed in the signal box а number of small release boxes with 
glass fronts. These contain release springs, which when 
operated by hand release the disc instruments. 

Major Pringle states that it isa complicated case, and it is 
made more difficult by much conflict of evidence on material 
points. He examines the statements of the men at some 
length, and says that, after carefully weighing all the evidence 
and taking into consideration all the possibilities of failure in 
the signalling a ements, he has formed the following con- 
clusions : (1) That the first (Willesden Green) train was not, on 
arrival at West Hampstead, put into block to Kilburn, and 
that the starting signal was consequently not lowered. The 
result was that the train was kept standing at the platform for 
five or six minutes before the collision happened. (2) That, in 
all probability, owing to the thick fog, the train, as it stood at 
the platform, was out of sight of the signalman, but nothing 
was done in accordance with the company’s rules to remind him 
of the position of the train. (3) That the electrical and 
mechanical signalling arrangements were in working order, and 
that it was not possible, with proper usage, and in accordance 
with the regulations, to lower the down home and distant 
signals for the second (Neasden) train to enter the station until 
the first train had left the station. 

He finds, therefore, that the collision was caused by forget- 
fulness in the first instance, and subsequently by some illegal 
manipulation of the electrical instruments or locking on the 
part of Signalman Hollis. He must bear the full responsibility 
for his conduct. On the morning in question he arrived three- 
quarters of an hour late for duty, after 16 hours’ rest, and had 
been at work for about an hour when the collision took place. 
He has been employed by the company for about 18 years, first 
as ві -box boy, and afterwards (since 1892) as signalman, 
and there is no serious entry in his record sheet during the last 
three years. Further, he finds that the collision might, in all 
probability, have been prevented if Motorman Spittle and Guard 
Sills had carried out general rule No. 55 (a), which is applicable 
on the company’s system to trains standing within station limits. 
To some extent responsibility falls upon these men for nob 
carrying out this rule. Station Foreman Fitch failed to act in 
accordance with Rule 61 (A) and appoint a ground fog signal- 
man, or detail one of the station staff to assist Hollis. It is 
evident he has not properly supervised the manner in which the 
signalmen perform their duties, or observed the company’s rules 
regarding the use of the release key boxes. Signalman Boggis 
was wrong in accepting a train when he thought it had been 
improperly signalled. But having regard to the time the signal 
was received i. e., after the collision, as the evidence shows 
this error was not a contributory cause of the accident. 

It is generally recognised that an automatic system of 
signalling is best adapted for a railway where block sections are 
very short, and traffic of high frequency. The company’s 
system of ''lock-and-block " si ing has done excellent 
service in the past. This is proved by the fact that, from the 
opening of the railway in 1863 until the date of this unfortunate 
collision, some 3,000 millions of passengers have been carried 
without the loss of one life in a train accident. The maximum 
number of trains dealt with during the winter at West Hamp- 
stead in one signalman's tour of duty—eight hours—is 226, an 
average of 28:25 per hour. During the summer months the 
average is sometimes as high as 56 per hour. Having regard to 
the number of movements involved in passing so large a traffic 
on the ''lock-and-block system a machine-like regularity of 
action is necessary, which can best be supplied by an automatic 
method of working. The company have for some time past 
been experimenting with a system of train-controlled signalling 
with a view to adopting it on their lines. But every detail must 
be thoroughly proved by long and continuous tests under work- 
ing conditions before the method can be accepted. Some time, 
therefore, must elapse before any complete change in the 
signalling arrangements can be carried out, | 
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TRADE NOTES AND NOVELTIES. 


Traction Specialities. 


The Consolidated Accessories Company, 27, Clement’s-lane, 
London, E.C., who have been appointed selling agents for 
Geo. Green and Co.’s traction specialities, draw attention to a 
trolley-tension indicator which has been designed to enable 
motormen on returning to the depot to note the trolley tension 
with facility, and to record it in the signing-off book as a matter 
of daily routine. The arrangement, as will be seen on refer- 
ence to the illustration, consists of two half-ears supporting 
between them a cast plate, A. To the side of this plate is 
hinged an inclined cast plate, B, which has a groove, C, running 
parallel with the trolley wire throughout its length for the 
раро of engaging with one of the flanges of the trolley wheel. 

he two ends of this plate gradually incline upwards, so that 
the trolley wheel rides quite smoothly from the wire on to the 
plate. On the top of the plate, А, is a lever, D, working on the 
fulcrum, E, consisting of a hardened knife-edge. Attached to 
the lever just above the knife-edge is a small lubricator, which 
with but occasional attention is sufficient to keep the knife-edge 
and its bearing thoroughly oiled, to the exclusion of damp and 
rust. The lever has connection with plate B by means of the 
pin, F, so that any motion of the plate B is freely transmitted 
to the lever, causing it to lift about lin. ава maximum. The 
lever is fitted with two movable weights, С and Н. The weight 
G is free to be moved over that half of the scale in its neigh- 
bourhood, and, according to the position it is fixed relatively to 
same, exerte а downward pressure on the hinged plate, through 
the medium of the ріп, F, varying from 15lb. to 25lb. The 
second weight H is not fixed to the lever, but is slotted out 
so that the lever can be moved from its slightly inclined 
position, shown in the sketch, to a horizontal one, before it begins 
to engage with this weight and lift same. According to the 
relative position of this weight on the scale, some 2lb. to 51b. 


. EM 
Trolley Tension Indicator (Consolidated Accessories Co.). 


pressure can be exerted on the plate B. Те two scales are 
marked directly in рш for convenience in setting the 
weights to whatever the requirements may be. Assuming that 
the first weight is set at 201b., if the trolley tension is less than 
this the lever will not move, and, if equal, it will be moved to a 
horizontal position and there retained, as the second weight has 
now engaged with the lever and is ready to exert its weight on 
same. If this second weight is set to give Alb., then, if the 
trolley tension exceeds 24lb., the lever will be further moved 
upwards, lifting the second weight with it. It will be seen, 
therefore, that the minimum tension can be varied between 
151b. and 251b., and the maximum tension between 15 +2 = 17lb., 
and 25 4-5 = Solb. Experiments have been made in regular 
service to see what variation between minimum and maximum 
tension can be worked in practice, and it has been found that 
this can be 3lb. The closeness with which the minimum and 
maximum tension can be worked depends, of course, upon the 
design of the trolley and its sensitiveness. I is an insulator 
having two contact pieces attached to same, and positioned so as 
to make contact with two springs fixed to the end of the lever. 
The first movement of the lever causes contact to be made, 
lighting up a green lamp, and the second movement a red lamp. 
No lamps alight indicates that the tension is insufficient, a 
green lamp only that the tension is correct, and a red and green 
lamp that there is too much tension. 


Workshop Specialities. 


Among the interesting engineering specialities which have 
been introduced by Messrs. Michael Pal and Co., engineers, 
Parliament-mansions, Victoria-street, London, S.W., is an 
electric tool grinding and розашде machine which grinds twist 
drills up to 14in., or up to Zin. The motor is fitted with emery 
wheels of а special construction, and all tools can be ground by 


the use of several toolholders supplied with the machine. А 


novel construction in this machine is the pendulum swinging 
holder, which allows a steady universal movement to be given 
to the tool whilst grinding. Various electric motors and 


dynamos have been placed upon the market. These are made 
in four shapes: (1) water or air tight ; (2) totally enclosed ; (3) 
ventilated enclosed ; and (4) protected type. The alternating- 
current motors are made either with short-circuited rotors up to 
15 b.h.p., or slip-ring rotors combined with short-oircuiting 
arrangement. Some useful oil-saving and waste-cleaning planta 


* 
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Tool Grinding and Polishing Machine. —Місһае! Pal and Со. 


| have also been introduced, and seem well designed for effecting 


economies in workshops. 
Motor Cyole. 


Messrs. Johnson and Phillips, Limited, Charlton, Kent, have 
recently made and placed upon the market a motor cycle which 
embodies features that render it of interest to those of our 


Мах” Motor Cycle. —Johnson and Phillips. 


readers who have to traverse a wide area in carrying out inspec- 
tion work. The * Max" motor cycle, by which name the 
machine is known, is of very low weight, and this adds to the 
general economy of the machine in the way of tyre upkeep, 
petrol consumption, etc., and, owing to the special design, 
which is fitted with foot-plates and a collapsable seat if required, 
the space necessary for storing is very small. As will be seen 
from the illustration, the ** Max" motor is not intended for 
touring work, and is, therefore, free from all the gearing and 
consequent friction which are inseparable with change-speed 
mechanism. It seems eminently suitable for inspection work, 
where à number of stoppages are necessary in a short distance. 


Electric Signs. 


A line of inexpensive electric signs is being introduced by 
the Technical Art Company, Emerson-chambers, Newcastle-on- 
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Tyne. A feature of these signs is their Duplex effect, first one 
half of the message appearing, then the second. Thus а 
genon and answer can be given on one and the same sign. 
n connection with the Duplex and other signs brought out by 
this company, it is worth mentioning that a specially-devised 
switching arrangement for giving cyclic operations (at what is 
claimed a lower cost than a motor drive) is employed very 
effectively. In addition to the Duplex flashing cone sign, the 
Technical Art Company have introduced automatic thermo- 
electric cone signs. With one of these signs only one 50-c.p. 
lamp is required for a display of 314 square inches. The 
problem of electric sign work is receiving a great amount of 
attention at the present time, and gives promise of a hopeful 
future. From the engineering point of view, the work has 
developed to a considerable extent, but at the same time good 
artistic effect has not been neglected. The signs introduced by 
the Technical Art Company, judged by the illustrations which 
we have seen, strike us as having been developed from the 
advertising rather than from the engineering point of view. 


Catalogues, Lists, ete. 


The bright little publication of the Simplex Company, 
Installation News, commences its second year with the issue of 
the January number. The articles and notes are presented in 
an attractive form, and are sure to interest contractors. We 
have also received a leaflet dealing with Simplex metallic- 
filament electric lamps, and brass adaptors for use on circuits 
over 130 volts with these lamps. 

The Sun Electrical Company, Limited, 118 and 120, Charing 
Cross-road, London, W.C., have issued a catalogue (Section O) 
of electric signs and flashers, in which a great variety of effective 
advertising signs аге illustrated. 

A mailing card has reached us from the Kevan Electric Com- 
pany, Limited, 88, Charing Cross-road, relating to Kevan” 
electric lamps. These cards have been designed, printed, and 
dispatched by the Morgan Reeve Company, 12, Newgate-street, 
London, E.C., and is being circularised throughout the electric 
and hardware trades. | 

A catalogue of electrical testing instruments has been issued 
by Mr. Robert W. Paul, Newton-avenue Works, New Southgate, 
London, N. This catalogue has been entirely revised and brought 
up to date by the inclusion of descriptions of the most recent 
designs of electrical instruments. 

Messrs. Morris and Lister, Carlton Works, Coventry, are 
sending out copies of their revised list dealing with their 1908 
pattern of eddy-current testing brake. 


— — — — 


INSTITUTION AND TECHNICAL SOCIETY NOTES. 


EE 


Rovarn INSTITUTION. 


A general monthly meeting of the members of the Royal 
Institution was held. on Monday afternoon (the 3rd inst.), Sir 
James Crichton-Browne, treasurer and vice-president, in the 
chair. Lord Ellenborough and Mr. Alfred Moseley, C.M.G., 
were elected members. The honorary secretary reported the 
decease of the Right Hon. Lord Kelvin, O.M., G. C. V. O., P.C., 
D. C. L., LL.D., D.Sc., F.R.S., Grand Officer of the Legion of 
Honour, Chancellor of the University of Glasgow, on Dec. 17, 
1907, and the following resolution was passed: ‘‘That the 
managers of the Royal Institution of Great Britain desire to 


record at this, their first meeting subsequent to his death, their 


seuse of the great loss sustained by the institution and Ly 
science in the decease of Lord Kelvin." Lord Kelvin became а 
member of the Royal Institution in 1886. He gave his first 
lecture at the Royal Institution at the time when Faraday was 
engaged in his epoch-making researches on electricity and 
magnetism ; and between the years 1856 and 1900 Lord Kelvin 
delivered a course of lectures on the electric telegraph in 1863, 
апа no less than ning Friday evening discourses on the following 


subjects: '' The Origin and Transformations of Motive Power 


(1856), ** Atmospheric Electricity " (1860), ‘‘ Tides" (1875), 
'" Effects of Stress on Magnetisation of Iron, Nickel, and 
Cobalt" (1878), **The Sorting Demon of Maxwell" (1879), 
‘* Elasticity viewed as possibly a Mode of Motion” (1881 
Isoperinietrical Problems" (1895), Contact Electricity of 
Metals " (1897), Nineteenth-Century Clouds over the Dynamical 
Theory of Heat and Light" (1900). On the occasion of the 
celebration of the jubilee of his appointment to the chair of 
natural philosophy in the University of Glasgow, an address of 
congratulation was presented to Lord Kelvin on behalf of the 
members of the Royal Institution, expressing their high appre- 
ciation of the conspicuous services rendered by him in the 
extension and diffusion of scientific knowledge. When Lord 
Kelvin resigned his professorship and came to reside in London 
he took much interest in the Royal Institution, and became a 
manager in 1892. The managers desire to offer on behalf of 
the members of the Royal Institution the expression of the 
most sincere sympathy with Lady Kelvin and the family in 
their bereavement. 


The special thanks of the members were returned to Dr. 
W. J. Russell, F.R.S., for his donation of £100 to the general 
fund, and to Mr. Charles Hawksley for his donation of £200 
(in commemoration of the hundredth anniversary of the 
birth, on July 12, 1807, of Thomas Hawksley, F.R.S., civil 
engineer) to the fund for the promotion of experimenga 
research at low temperatures. Letters were read from Prof. 
A. Haller, Prof. L. T roont, and Prof. W. Spring, acknowledg- 
ing their election as hon. members of the Royal Institution. 
The chairman announced that the managers had appointed Dr. 
Kenneth Robert Hay, M.B. (Cambridge), medical oflicer to the 
Royal Institution in succession to the late Dr. Woodhouse 
Braine, who held the appointment for 56 years. 

Tron AND STEEL INSTITUTE. 

The aunual general meeting of the Iron and Steel Institute 
will be held at the Institution of Civil Engineers, Great George- 
street, London, S.W., on Thursday and Friday, May 14 
and 15, 1908. The annual dinner will be held— under the 

residency of Sir Hugh Bell, Bart.—in the Grand Hall of the 
Hotel Cecil, on Thursday, May 14. The autumn meeting will 
be held in Middlesbrough on Sept. 29 and following days. The 
council will shortly proceed to award Carnegie research 
scholarships, and candidates must apply before Feb. 29. The 
awards will be announced at the general meeting. In order to 
be included in the voting list at the general meeting, applica- 
tions from candidates for membership of the institute must be 
received at the office of the institute not later than Tuesday, 
March 24. 
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FORTHCOMING EVENTS. 


Fripay, FEB, 7. 

Institution of Civil Engineers (Students’ Section) —At 8 p. m., 
' Electric Hardening and Annealing Furnaces,” by Mr. P. T. 
Steinthal. 

Junior Institution of Engineers.— At 8 p.m., at the Royal United 
Service Institution, Whitehall, Aerial Navigation," by Mr. 
Herbert Chatley. 

Northampton Institute Engineering Society.—‘‘ Some Problems 
of Electric Railway Operations,” by Mr. E. V. Pannell. 

SATURDAY, FEB. 8. 

Junior Institution of Engineers.—At 6.50 for 7 p.m., dinner at 
the Hotel Cecil. 

Institution of Electrical Engineers (Manchester Students’ 
Seotion).—Visit to the Lister-drive generating station of the 
Liverpool Corporation. 

TUESDAY, FEB. 11. 

Liverpool and District Electrical Association.—At 8 p.m., аб 
Common Hall, Hackins Hey, Dale-street, discussion on Fuel 
Economy in Steam Generating Plants." 

Physical Society.— At 7 p.m., dinner at Hotel Cecil. 

Institution of Electrical Engineers (Manchester Students’ 
Section).—At 7.30 p.m., at the Municipal School of тошт, 
Whitworth-street, ‘ Electrical Driving of Textile Mills," by Mr. 
W. Hanna. 

Institution of Civil Engineers.—At 8 p.m., meeting. 

Institution of Electrical Engineers (Glasgow Local Section).— 
At 8 p.m., at 207, Bath-street, discussion on Mr. Snell's paper on 
The Cost of Electric Power for Industrial Purposes." 


WEDNESDAY, FEB. 12. 

Institution of Electrical Engineers (Birmingham Local 
Seotion)—At 7.30 p.m., at the University, Experimental 
Determination of the Losses in Pole Shoes due to the Armature 
Teetb," by Messrs. T. F. Wall and S. P. Smith; and ''The 
“ Reluctance of the Air-Gap in Dynamo Machines,” by Mr. 
T. F. Wall. 

Institution of Electrical Engineers (London Students' Section). 
At 7.30 p.m., at 92, Victoria-street, S. W.,, Train Lighting," 
by Mr. G. H. Nelson. | 

Association of Engineers-in-Charge.—At 8 p.m., at St. Bride's 
Institute, Fleet-street, ''Superheated Steam," by Mr. T. Sudgen. 

Junior Institution of Engineers.—At 8 p.m., at Architectural 
Association, 12, Tufton-street, Westminster, joint meeting with 
the Discussion Section of Architectural Association. Paper: 
"Suggestions as to how the Architect and Engineer may coni- 
bine," by Mr. Percy J. Waldram, F.S.I. 

THURSDAY, FEB. 15. 

Rugby Engineering Society.—At 8 p.m., '"'Mechanically-Pro- 
pelled Commercial Vehicles, with special reference to the Petrol. 
Electric System," by Mr. Bernard Hopps. 

FRIDAY, FEB. 14. 

Physical Society of London.—At 8 p.m., annual meeting in the 
Physics Laboratory, Royal College of Science, Imperial Institute- 
road, South Kensington. 

SATURDAY, FEB. 15. j 

Institution of Electrical Engineers (Students' Section).—At 
10.30 a.m., visit to the National Physical Laboratory. 

General Electric Company. — At 6.50 p.m., dinner at the 
Trocadero. ; 
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TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
C. H. W. Bicas, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed. Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


THE STAFF OF SMALL CENTRAL STATIONS. 


SIR,—I should like to state my views on the above 
article by Central Station Man" in your issue of the 
órd inst. І am a station man myself, actually engaged in 
electricity supply. I do not know whether the writer of 
the above article is engaged in electricity supply, but if he 
is І consider he is one of those “amateur” type of engi- 
neers of which we know there are a large number in the 
business at the present time. Не is the sort of man who 
would depend on his fitter rather than trust himself, owing 
to his want of knowledge on both the technical and com- 
mercial side of the business. 

He is also Опе of those men who are the ruination of 
the profession. Talking of apprentices, he says: “The 
lads are quite easy to get hold of, as many of the brightest 
and best lads of the community are anxious to get into 
electrical engineering work, and a fresh one should be taken 
on every siz months to keep the supply up, as it is a moral 
certainty that the apprentices will take the first opportunity 
of bettering their experiences as soon as they have got 
their feet on the first rung of the ladder." Just so. What 
really happens is that as soon as these lads have learnt 
a little and ask for more money, they have to get“; they 
then flood the market and keep down salaries. This is the 
sort of thing many of our badly-managed small stations 
and some of our big power companies are doing at the 
present time. Very few of these lads get on, but it is from 
this few that I should say the writer of the article himself 
has sprung. I think the sooner assistant engineers in elec- 
tricity supply form a professional union and take this 
matter, with others, in hand the better. 

Ido not think much of either apprentices or premium 
pupils. My experience shows me that the best youths to 
get are improvers "—youths who are really fond of the 
work, and have spent about five years in good engineering 
works, building and repairing steam or gas engines and 
dynamo machinery and switchyear, etc. They should have 
attended evening classes at а good technical school during 
the time they are going through the works. These are 
the boys to get hold of. They can do repairs to the 
engines, piping, dynamos, or switehgear, or anything you 


article has no practical knowledge. А small station requires 
much more attention to pressure regulation than a large 
one, especially а new station just starting up, as it is 
absolutely necessary that there shall be no complaints 
about bad light or bad pressure. Instead of this fitter- 
driver, get a good chief assistant engineer, with mechanical 
and electrical training, of course Such а man can be got 
at £2. 5s. per week, rising to £2. 15s. in two annual 
increases of 5s. per week. This assistant will be in charge 
in the engineroom every weekday during the peak, say 
from 5 p.m. to 8 p.m. or thereabouts ; he will also attend 
to mains matters and test meters and supervise repairs. 
There should be three of the above-referred-to improvers. 
One will take the evening shift from 4 pm. to 
12 or 1 am, as necessary; another will take from 
7 or 8 am. to 4 p.m. later in summer or earlier in 
winter as necessary. Both these men can attend to the 
engines and switchboard easily. The improver on the 8 to 
4 p.m. shift will do engine and switcbgear repairs and 
maintenance, such as gland packing, ete. "There should be 
а labourer on from 7 a.m. to 6 p.m. to grease and help in 
the engine-room. There will be two stokers, one for 
morning and the other for evening shift; the morning 
stoker can often help in the engine-room also. The third 
improver will attend to mains work and meter fixing, etc., 
and he will also have а labourer to help him, and who can 
be lent to the engine-room sometimes. This improver will 
be under the supervision of the chief assistant, like the 
others. If the undertaking is municipal, then one young 
shorthand-ty pist clerk is quite enough ; he will also act as 
storekeeper. Possibly a female might do here, but it might 
interfere with the young men in the engine-room. If the 
job is à company, then a secretary will be necessary in 
addition. He will act as chief accountant. 

Last, but not least, we come to the chief himself. He, 
of course, must be а good mechanical and electrical 
engineer, and, in my opinion, must also be a bit of a civil 
engineers. He will attend to the canvassing and fixing 
up of agreements with consumers—-in fact, deal with the 
consumers in general. Both he and the chief assistant must 
be men who will not mind working 10 to 12 hours per day, 
though this will not by any means be necessary every day. 
The chief should be a good steady-going married man, if 
possible to get him. 

In giving the above I have supposed the works to be 
equipped with the beat kind of plant, which in this 
instance would, in my opinion, be enclosed high-speed 
forced-lubrication reciprocating engines condensing into 
surface or jet condensers, depending on the water supply, 
and Lancashire boilers and shunt generators, which must 
have excellent regulating qualities. There must be a large 
battery, not a country house battery such as one sees in so 
many small stations; it is a great mistake to put in a small 
potty battery. All plant should be of reputed make.— 
Yours, eto., ELECTRICITY SUPPLY. 


THREE-PHASE TO SINGLE-PHASE CONVERSION. 


Sik,—In concluding this discussion I would point out 
that Mr. K. Faye-Hausen has made no attempt to disprove 
my argument, which is, that unbalancing is due to varia- 
tions of flux produced by the pulsating armature reaction. 
His theory appears to be that unbalancing is due to induc- 
tive «гор, but no explanation is offered in proof of this, 
and I fail to see wby the drops in the three phases should 
be unequal, if the flux cau be kept constant. But with 
any ordinary machine a single-phase load must cause the 
flux to vary during the cycle, thus unbalancing the three- 
phase side, and this effect will take place with any single- 
phase load, however small. It is interesting to notè that the 
tests confirm on this point also. 

As no objection is raised against the induction regulator 
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method, 16 may be taken that Mr. Faye-Hansen admits 
This, of course, makes 
Mr. K. Faye- 
Hansen’s contention that the scarcity of polyphase to 
single-phase converters is due to technical unsoundness 
scarcely bears examination, for if the demand for such 
plant is as great as he supposes, why are there no examples 
of the motor-generators to which he pins his faith !— 


this to be a satisfactory solution. 
it possible to use an ordinary rotary. 


Yours, etc., J. MESSENT. 


TELEPHONE PROGRESS ON THE CONTINENT. 


SIR, —There has recently been much discussion of what 


is known as the measured-rate tariff for telephone service, 
and a few months ago a statement went the round of the 
Press to the effect that in Germany, Belgium, and France 


telephone rates for unlimited service were materially lower 


than those in force in this country. Also, there have been 
efforts to discredit the technical policy of the National 
Telephone Company and the Post Office in the important 
mattor of the adoption of the central-battery system of 
working large telephone exchanges. 

I have just returned from a tour on the Continent 
devoted exclusively—barring one week in the Engadine, 
devoted exclusively to more alluring affairs—to the study 
of telephone conditions. I visited Antwerp, Brussels, 
Rotterdam, The Hague, Amsterdam, Hamburg, Berlin, 
Vienna, Munich, and Paris, and in each place conferred 
with the principal telephone authorities, visited the chief 
exchanges, and was made fully acquainted with recent 
progress and future plans, both technical and administra- 
tive. Well everywhere I find that measured rates and 
central-battery equipment are the order of the day. I 
talked with, perhaps, 50 telephone officials, administrators, 
engineers, and executives, ranging from an under-secretary 
of State down to an exchange manager, and &mong them 
all— Belgian, Dutch, German, Austrian, and French—there 
was no difference of opinion as to the correctness of the 
measured-rate tariff for telephone service and as to the 
efficiency of the central-battery system of working large 
telephone exchanges. 

Practice is following precept with more or less rapidity. 
Germany, which contains about half the total telephones 
in use on the Continent, is about to abolish the unlimited 
rate entirely, and in a short time all telephone subscribers 
in the German Empire will pay for their service at measured 
rates. Ап interesting detail is that in the new German 
tariff the lowest rate at which calls will be sold to the 
large user is exaotly the same as the corresponding figure 
in the National Telephone Company's tariff —viz., 48d. per 
call. Austria abolished unlimited rates last year, and all 
Austrian telephone subscribers now pay measured rates. 
There was much opposition to the new tariff, especially 
from the large users in Vienna, but commonsense has pre- 
vailed, and the Austrian administration is now enjoying а 
rapid increase of subscribers, particularly among private 
houses and small users generally, owing to the much more 
elastic tariff which the measured-rate scheme provides. 

In Belgium a measured-rate tariff is under discussion, and 
the responsible minister has announced that a new scale of 
telephone rates will shortly be introduced. In France the 
leading officials of the Telegraph Department have long 
been convinced of the correctness of the measured.rate 
principle, and а committee is about to be appointed to 
prepare a new tariff. 

herefore, whereas it has recently been represented in 
the British Press that telephone service is supplied in the 
principal Continental countries at absurdly low figures for 
unlimited service, the facts are that measured rates are 
either actually in force or about to be adopted. And when 
a change of this sort is made by a Government administra- 
tion on the Continent it is not done in the gradual and 
enial way adopted here by the National Telephone 
mpany and the Post Office, who allow old subscribers 
to retain their existing arrangements until convinced of 
the superiority of newer methods. The Continental sub- 
seriber finds his contract changed for him, whether he likes 
it or not. 
As with measured rates, so with the central-battery 


system. This would hardly be worth mention were it not 


for the efforts of those connected with the defunct municipal 
telephone movement to diseredit modern telephone work, 
for among serious telephone engineers there is no difference 
of opinion as to the superior efficiency of central-battery 
working. Everywhere оп the Continent newcentral-battery 
exchanges are coming into use, and old local battery 
systems are being abandoned and replaced by central- 
battery plants. The reconstruction of the Berlin system 
with central-battery plant for 100,000 lines is nearly com- 
plete, similar work at Hamburg is in course of execution, 
while many of the smaller systems in Germany have 
already been converted. In Belgium, Holland, and Austria 
new exchanges are all central battery, and old ones are 
gradually being rebuilt on the same lines, while the French 
administration is now engaged in converting the entire 
Paris system to central-battery working. 

The extent to which both the administrative and the 
technical conditions of the telephone business on the 
Continent have been misrepresented by contributors to 
the Press, and the general interest in the telephone 
question" at the present time, are my excuse fur the 
length of this letter.—Yours, etc., 

HERBERT Laws WEBB. 


INTERNATIONAL ELECTROTECHNICAL 
COMMISSION. 


The following is a list of the members of tbe British 
Electrotechnical Committee as reappointed by the Institu- 
tion of Electrical Engineers for the year 1908 : Sir John 
Gavey, C.B. (president), Colonel R. E Crompton, C.B., 
Mr. W. Duddell, F.R.S., Mr. Kenelm Edgecumbe, Dr. Gisbert 
Kapp, Dr. R. T. Glazebrook, F.R S., Mr. R. Kaye Gray. 
Mr. Robert Hammond, Colonel H. C. L. Holden, F.R.S., 
Mr. T. Mather, Mr. H. W. Miller, Prof. J. Perry, Sir 
Wm. H. Preece, K.C.B., F.R.S., the Right Hon. Lord 
Rayleigb, O.M., F.R.S., Mr. Alex. Siemens, Mr. C. P. 
Sparks, Mr. J. Swinburne, F.R.S., Prof. S. P. Thompson, 
F.R S., Mr. A. P. Trotter, Mr. E. B. Vignoles, Mr. C. H. 
Wordingham, Mr. G. C. Lloyd (hon. secretary), Mr. 
C. le Maistre (secretary). 

We understand that the committee is about to take up 
the question of “symbols,” and a sub-committee has been 
appointed and is in process of formation to deal with the 
matter with a view to international agreement. 


WEST HAM CORPORATION ELECTRICITY SUPPLY. 


Staff Dinner. 


On Thursday, Jan. 30, we were invited to attend the second 
annual dinner of the staff of the West Ham Corporation elec- 
tricity department. The invitation was a personal one from 
Mr. A. Hugh Seabrook, the energetic engineer controlling this 
undertaking, and we were pleased to note that his staff was 
larger in numbers than that we met last year, and that each 
member of it was permeated by his enthusiasm and energy. 

The dinner was held in the Restaurant Frascati, and was 
presided over by Mr. Seabrook. 

Mr. W. FLETCHER, of the Co-operative Wholesale Society, 
proposed the toast of The Mayor and Corporation of West 
Ham," and, speaking as one of the largest consumers, said 
West Ham was in an admirable position for supplying factories 
with electrical energy. The C.W.S. flour mill at Silvertown 
was being driven solely by electricty. [We understand that the 
consuniption of this society is likely to reach 6,000,000 units 
per annum. | 

The Dervty-Mayor, in responding, expressed the Council's 
pride and confidence in their electrical engineer and his staff. 

Alderman LIrrIEn, chairman of the department, proposed 
»The Electricity Department.” He said that since they last 
met round the festive bonrd there had been several changes in 
the personnel of the staff, and he was pleased to record that that 
reorganisation was complete. Every department had been 
thoroughly gone through by their chief, who had brought them 
into a good state of business efficiency. That had been accom- 
plished to the credit of Mr. Seabrook and of the committee 
who entrusted him with the work. He expressed regret at the 
death of Mr. F. E. Harris, the loss of whom in the prime of life 
was а matter of real regret not only to them, but to all who 
valued a feurless, capable, and energetic municipal officer. They 
welcomed that evening the new members of the staff —Mr. Lloyd 
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Jones (station superintendent), Mr. Mackensie (station fore- 
man), Mr. Toombs (chief of Stores), and others; and he con- 
gratulated Mr. Gilbert on his promotion to mains super- 
intendent and Mr. Farndon to assistant sales manager. 
He outlined the work of the department and indicated its 
future prospects. Manufacturers, said Aldermen Littler, knew 
that they were not dependent upon one line between the gene- 
rating station and their factories, so that there was no possibility 
of failure of supply. West Ham offered exceptional facilities as 
a manufacturing centre, and he wanted manufacturers to recog- 
nise it. The electricity department were prepared to assist in 
making the borough one of the most favourable manufacturing 
centres in the South of England. The Council’s smoke and 
nuisance by-laws were reasonably interpreted, and they tried to 
make the life of the manufacturer as easy as they possibly could, 
with proper consideration for the health of the district. They 
were not going to worry tbe manufacturers by dreadfully 
irritating restrictions. They boasted that their generating 
station was the most advantageously situated of any in the 
South of England, and they could generate electricity at a figure 
which would bear favourable comparison with any of the more 
favoured towns in the North, where coal cost from 3s. to 58. а 
ton less. 

Mr. A. Носн SEABROOK responded, and in doing so placed 
on record his high appreciation of the way in which the staff 
worked. The result of a test by a laboratory of the difference 
in cost between gas with the incandescent burner and elec- 
tricity with the Osram lamp (the price of gas being 2s. 6d. per 
1,000ft. and electricity 54d. per unit) was that the cost came out 
the same. But 2s. 6d. per 1,000ft. for gas was a lower price 
than obtained in London and 34d. per unit was а higher price 
than obtained on the average in London, so the result of the 
test proved what his department had announced again and again, 
that electricity is cheaper than gas. 

Mr. W. A. GILBERT, in a neat speech, proposed ‘The 
Visitors,” for whom Alderman L. W. Spratt responded. 

An excellent musical programme was carried out under the 
direction of Mr. W. H. Collings. 


PUBLICATIONS RECEIVED. 


" WIRELESS TELEPHONY,” by Ernst Ruhmer. Translated 
from the German by Dr. James Erskine-Murray (London: 
Crosby Lockwood and Son, 7, Stationers’ Hall-court, Ludgate- 
hill). Price 10s. 6d. net. 

“ Tue Нсснез AND Baupor TELEGRAPHS," by Arthur 
Crotch (London: S. Rentell and Co., Limited, 36, Maiden- 
lane, Strand, W.C.). 1s. 6d. net. 

'"WHITTAKER'S ARITHMETIC OF ELECTRICAL ENGINEERING " 
(London: Whittaker and Co., 2, White Hart-street, Pater- 
noster-square, E.C.). 18. net. 

‘< ENGINEERING  WonxsHoP Practice,” by Charles C. 
Allan (London: Methuen and Co., 36, Essex-street, Strand, 
W.C.) Price 3s. 6d. 

Junior Institution oF ENGINEER (London). 
and Record of Transactions, vol. xvii. 

British WEIGHTS AND MEASURES ASSOCIATION (London). 
Oficial Report and Journal. 

„LES DecovvEerTes MopERNEs EN PuysiQuE,” by О. Man- 
ville, D.es.Sc. (Paris: Librairie Scientifique A. Hermann, 
6, Rue de la Sorbonne). Price 5fr. 


Journal 


APPOINTMENTS VACANT. 


Assistant Distribution Engineer, Woolwich Borough Council. 
Salary £90 per annum, rising by annual increments of £10 to £140 
per annum. Applications by Feb. 17. See advertisement. 

t Manager, Harland and Wolff, Belfast, electrical depart- 


ment. See advertisement in last issue. 


THE ELECTRICAL ENGINEERS, К.Е. (VOLS. ), 


Orders for week ending Saturday, Feb. 15. 


Monpay, FER. 10. —'* A" Coy.—Infantry drill, 6 p.m. 
Technical drill, 7 p.m. 


TuzspAv, Fer. 11.— B” Соу. — Infantry drill (recruits), 6 p. m. 
Technical drill, 7 p.m. 


WrpxEsDAY, FEB. 12.—'' А” Badge examination, 6 p.m. 
Tavespay, FEB. 13. —'' C" Coy.— Infantry drill (recruits), 6 p.m. 
Sp Technical drill, 7 p.m. 
upay, Fan. 14. —'' D" Coy.—Infantry drill, 6 p.m. 
Е Technical drill, 7 p.m. 
J. Н. S. Риилльх, Captain, 


(Signed) 
Acting Adjutant. 


THE B.I. HANDBOOK. 


This handbook has been issued by the British Insulated and 
Helsby Cables, Limited, of Prescot, Lancashire (price 7s. 6d.). 
Though the information it contains is to some extent descriptive 
of the principal manufactures of that company, there is also to 
be found a considerable amount of general information which is 
likely to be of use to electrical engineers. Much hitherto 
unpublished information of a technical nature is given, and 
although some of the matter is already public property, or is 
to be consulted in the various handbooks published, its appear- 
ance here in so handy and concise a form cannot fail to be 
appreciated. The numerous tables and formule relating to 
melting points of metals and alloys, conductivity of metals, 
generation of electrical energy and transmission, breaking 
stresses for poles and stay wires, electrostatic capacity in 
cables, illumination, etc., will be found very useful, whilst, 
apart from the purely technical information, there is a digest 
of the Patents and Designs Act, 1907, a scale of the fees on 
instruments for obtaining patents and renewals, and other 
matter which will be helpful to the inventor, the station engineer, 
and the contractor. It is inevitable that in a work of this kind 
some references to the articles manufactured by the company 
should be made, but the balance as between information of general 
technical interest and of personal character has been very fairly 
maintained. Who, for instance, will not be interested in the 
section dealing with feeder pillars for lighting and power dis- 
tribution, wherein are described some types of transformer 
kiosks? In view of the interest now centreing upon the cost of 
electrical power transmission, and the evidence which has been 
tendered respecting the effectiveness and economy of above- 
ground sub-stations in the form of transformer kiosks, a 
description of the ‘‘ Prescot” type deserves іо be carefully 
considered. Electricity is playing such an important part in 
the difficult operation of the welding of metals, and so satis- 
factory have been some of the results of this process, that a 
study of the methods and machines by which these have been 
brought about will repay our readers. The electric welding 
outfit as supplied by the British Insulated and Helsby Cables, 
Limited, consists of a generator, switchboard, cable, trans- 
former, clamps, operating lever, and automatic switch. А 
description of these parts, together with the details of the aizes 
required for various purposes, is given in the handbook. It is 
not difficult to find in this handbook particulars relating to the 
company's manufactures, or any general technical information 
required, since the two are separately indexed, and for conveni- 
ence and utility this is a book which may be confidently recom- 
mended. 


PERSONAL. 


The Nelson (B.C.) Corporation have appointed Mr. R. A. Brown, 
of Calgary, as city electrician. 

Sir Wm. E. Olegg. ex-Lord Mayor of Sheffield, will be the guest of 
the evening at a house dinner of the Municipal and County Club, 
Whitehall-court, to be held on Feb. 28. 

Mr. Н. S. May, the resident engineer in the Blackpool Corporation 
tramways department, has been appointed rolling-stock super- 
intendent under the London County Council. 

According to the London Gazette, the partnership between 
A. Bennetts and W. Baker, electric lighting engineers. 3, Mulgrave- 
road, Sutton, has been dissolved by mutual consent. 

We are informed that Mr. N. O. Rowan is leaving the Sheffield 
Corporation tramways to take up an appointment under the Cleveland 
and Durham Electric Power. Limited, of Middlesbrough. 

The Eccles Electricity Committee have recommended the Town 
Council to increase the salaries of Mr. Frank Clark, chief clerk ; Mr. 
E. J. Ward, senior shift engineer; and Mr. C. W. Marsland, shift 
engineer. 

he Radcliffe Electric Power Co. held their first annual dinner and 
smoking concert at the Boar's Head Hotel, Bury, last week. Mr. 
C. D. Taite, chief engineering manager, presided, and a vory enjoyable 
evening was spent. 

The employés of the Swansea Improvements and Tramways Co. 
have presented Mr. David James, the general manager, with a hand- 
some gold watch, suitably inscribed, as a token of the esteem in which 
he is held by them. 

Mr. Edw. J. Hogan, who has been identified with the Sunbeam 
Lamp Co. since its inception, has now severed his connection, and is 
opening offices in Charing Cross-road, where he is representing several 
manufacturing firms. 

We regret to announce the death of Sir Henry Whatley Tyler, 
deputy-chairman of the Great Eastern Railway, chairman of the 
Westinghouse Brake Co., Rhymney Iron Co., the Peruvian Corpora- 
tion, and connected with other commercial concerns, a former 
president of the Grand Trunk Railway of Canada, and chief inspector 
of the Board of Trade for railways. 

The Crewe electrical and signal department staff of the London 
and North-Western Railway held their second annual dinner at the 
Royal Hotel last week. Mr. J. T. Roberts, assistant signal super- 
intendent of the department, presided, supported by Messrs. Michod 
and Bean, respectively telegraph and electrical assistants, and 
altogether the function was a great success. 


e regret to announce the death, at the early age of 37 years, of 
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Mr. John Woodside, A.M.I.C.E., of Belfast. He carried out many 
important installations, including those of the Belfast and Sheffield 
Hippodromes, Purdyshurn Asylum. and numerons mills and factories 
in the North of Ireland, and at the time of his death he had the 
lighting of Portrush and the Abbey Sanatorium, Whiteabbey, in hand. 

Mr. E. Sidgwick, of Stalybridge, has been recommended by the 
Rochdale Tramways Committee to the vacant position of car-shed 
superintendent in succession to Mr. J. W. Galloway. Mr. Sidgwick 
has for the last five y-ars been an erecting engineer and inspector of 
tramway work for the British Westinghouse Electric and Manu. 
facturing Co., of Trafford Park, Manchester. In this capacity he has 
been engaged on tramway work in various parts of the country. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Bolton.—The Tramways Committee are taking up the track in Lee- 
lane and Victoria-road, Horwich. 

Sherbroke (Ontario) Plans are being prepared for an electric 
light апа power plant for the city. 

Newcastle Emlyn.—The Urban District Council have under con- 
sideration & proposal to establish a municipal electricity plant. 

Olavarria (South America).—A local company is being formed 
in order to erect and equip an electric lighting and power station. 

Wingham (Ontario)— The Town Council have authorised the 
expenditure of 25.000dol. for repairs to the hydro-electric power plant. 

Farnworth.—The South Lancashire Tramways Co. have opened а 
parcel-carrying service here and on the other parts of their extensive 
system. 

Pembrokeshire.—The Oounty Oouncil have decided to have 
telephones installed in all the county offices. The cost is estimated 
at ; 

Barnstaple.— The Town Oouncil have decided to heat the 
guildhall by electric radiators, as recommended by their electrical 
engineer. 

Houghton. — The Rural District Council have passed plans for the 
erection of a sub- station at Philadelphia for the Durham Oolleries 
Electric Power Co. 

Londonderry.—The Corporation Electricity Committee are formu- 
lating a scheme to install electricity as the illuminant for the remaining 
gas lamps in the district. 

Hanley.—The Local Government Board will hold an inquiry on 
Feh. 18 into the application of the Council for sanction to borrow 
£18 000 for electric lightiug purposes. 

Heywood —The Council are recommended by the Electricity Com- 
mittee to make the necessary arrangements in order to spend £8,000 
to provide additional extensions at the electricity works. 

Dundalk —A public mecting has been held at which a resolution 
was passed empowering the Urban District Council to promote a Bill 
to Parliament in order to carry out an electricity scheme. 

Farnworth.—The District Council, owing to increased demands 
for electricity from the public, are proposing to enlarge their works or 
obtaining supplies from the Lancashire Electric Power Co. 

Wireless Telegraphy.— The Marconi Wireless Telegraph Co. 
are now accepting messages from the public for transmission between 
London and Montreal. The charge is 74d. а word, inclusive of land 
rates, 

Montevideo.—The Montevideo Telephone Co. have purchased a 
central site in Montevideo for the sum of 25,000dol. A large к 


us be erected on the site for the purpose of a central station an 
DUCES, 


Vale of Rheidol Light Railway Co.—After providing for the debit 
balance of £406 brought forward and meeting prior charges, there 
remains £800, and a dividend at the rate of 24 per cent. per annum 
is proposed. 

Porthcawl.—The manager of the gasworks was gassed while 
assisting at the tapping of а gas-main recently. А medical man was 
called in and artificial respiration was resorted to. Weare glad the 
manager recovered 

Gas-Engine First Aid — Gas poisoning from gas-engines has 
become so common that German authorities urge that cylinders of 
oxygen be kept near, and that engineers be taught to apply inhalations 
to resuscitate victims. 

Stone.—At the last meeting of the Urban District Council the 
inspector reported finding many gas lamps out owing to low pressure. 
Strong criticisms were passed, and it was stated that the gas in the 
town was poor and dirty. | 

Vancouver.—Steam power has been abandoned iu the shops of the 
Canadi«n Pacific Railway and electric power installed instead. The 
dem end is nominally for 225 h.p., furnished by motors ranging 
from 75 h.p. down to 5 h.p. 

St. Petersburg. — H-issler'a telephone manufictory has been 
destroyed by tire. Twenty thousand telephone instrum ints, which 
were iutended for the telephone service of thecity, have been destroyed. 
The loss is very considerable. 

Baxton —Applications have been made by the residents in Temple- 
road and hy the Buxton Garlens Оо. to the Urban District Council 
for extensions of the elec'ricity mains in order to supply their premises. 
The Council have agreed subject to certain conditions. 

Edmonton (Alberta) — Work on the new power station will be 
commenced early in the spring. The machinery is due to arrive in 
June, and every effort will be made to have the building ready for its 


reception, А gas-producer plant will be installed, as being the cheapest 
method of supplying power for generating electricity. 


Burnley.—The Town Council are recommended by the Electricity 
Committee to purchase а 750 kw. steam generator at a cost of £6,835 
and a motor-driven centrifugal pump at а cost of £265, these purchases 
being necessary on account of the growing demand for current. 


Eastbourne.—A conference has been held with the ratiug surveyor 
and the clerk to the Assessment Committee in respect to the assess- 
ment of the Council electricity undertaking, at which it was agreed 
that it should be increased from the present assessable value of £1,420 
to £5,020. 


Bedale.—The Postmaster-Genera] has asked the permission of the 
Rural Council to erect telegraph poles at Five Lanes End, near Masham, 
and this has heen 9 subject to the арры of the surveyor 
and to the liability of the poles being removed at any time when the 
Council might think fit. 

Sunderland.— The Sunderland Forge and Engineering Co. have 
presented to the physics and electrical engineering department of the 
technical college an automatic safety motor starter, a set of 12 con- 
troller resistances, and samples of finished insulating materials used 
in dynamo construction. 


Acorington.—The Haslingden Corporation have notified the 
Accrington Town Council of their intention to commence the recon- 
struction and electrification of the tramways within their borough on 
April 1. The Council have agreed to permit steam cars to be run on 
their loop line until that date. 


Thirsk.—The Rural District Council have received а communica- 
tion from the Post Office Telegraphs Department giving notice of 
their intention to open up the road from Boroughbridge to Thirsk and 
Stockton, through the Thirsk rural distriet area, for the purpose of 
laying uuderground telegraphs. 


Torquay.—With the running of the projected trams along Torbay- 
road the Council will bs faced with the necessity of providing further 
plant in connection with the electricity supply. А scheme for the 
erection of а new station at Upton, to cost between £17,000 and 
£20,000, is under consideration. 


Worcester.—It is proposed to extend the Council electricity main 
to Shrub Hill railway station, by agreement with the railway com- 
panies. The Electricity Committee are asking the Oorporation to 
make provision for the purchase of new plant for the Hylton-road 
station, to cost £123, £2,262, and £925. 


Atteroliffe.—4A resident the other night noticed the usual offensive 
smell given off by gas in his house, although no gas was laid on at his 
premises. Shortly after a gas flame appeared, nag from the floor in 
front of the fire. Assistance was obtained when a break in the main 
5 the house was found, and the gas had made its way into the 

ouse. 


Croydon.—The Croydon and Southern Districts Tramways Bill ia 
to be strenuously opposed by the Croydon Borough Council. The 
promotera взек power to run their сиз between Purley and Norbury, 
which is the principal section of the Croydon system. The main object 
of the Bill is the construction of new lines between Purley, Whyteleafe, 
and Smitham. 

Denmark.—The Danish Government has given some attention to 
the matter of securing electrical energy from windmills with the view 
of increasing the efficiency of the great number of windmills in that 
country. Nearly 30,000dol. have been appropriated, and an experi- 
mental station established at Askoc. А great doal of valuable 
information has been accumulated. 


Lochmaben.—The almost prohibitive price of coal gas at Loch- 
maben has raised the question of ad»ptiag another metho of lighting 
for the burgh. The matter has been undar discussion by the Town 
Council, and it has been remitted to л committee to report on the best 
method of lighting, embrasing petrol gas. oil gas, elestrie light, and 
also on modernising the present coal plant. 

Stock Exchange.—The Stock Exchange Committee has appointed 
Feb. 12 а special settling day in Sempam Tin Mines’ 30,000 vendors’ 
shares of £L each, fully paid, Nos. 8 to 30,007; and Feb. 19 in 
London Asiatic Rubber aud Produce Co.'s 26 500 shares of £1, 15s. 
paid, Nos. 1 to 26 500; and Zine Corporation's 108.142 preference 
shares of £1 each, fully paid, Nos. 520,001 to 608,142. 

Islington.—The Lighting Committee are reporting to tho Council 
that during the 11 weeks ended Jan. 11, 1928, the premises of 
56 additional consumers were connected to the mains, additions to 
existing installations were made iu 26 cases, reductions in two cases, 
and 30 consumers were disconnected. The result is а net increase in 
the maximum supply of the equivalent of 9,799 8 c.p. lamps. 


California.—Oalifornia has the world-wide reputation of fatherin 
the most during engineering projects in the world in the way of 
electrical generation aud transmission. The record power transinis- 
sion is that of the Kern River plant in Southern California, where 
25 000 h.p. is sent 117 miles at a pressure of 85,000 volts. Extensions 
of this plant are contemplated, which will increase the horse-power to 
65,000. 

Pontardulais.—Of such bad quality is the gas supplied, that the 
Pontardulais and Hendy Couneils have held a joint me-ting to deal 
with complaints regarding the supply. After a long discussicn the 
clerk was instructed to write to the gas company complaining of the 
illuminatiog quality of the gas for street-lighting. There appears to 
be an openiug here for the establishment of an electric supplv 
company. 

Loughborough.—The Town Council have decided to apply to the 
Local Government Board for sanction to borrow a further £5,000 for 
capital expenditure on the electricity undertaking. There is no 
scheme on foot now, but the borrowing powers of the Council are 
exhausted, and as cable extensions and other small items of eapital 
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expenditure are gradually cropping up, it lias been found necessary to 
have further power to borrow as required. 

Montrose.—The Harbour Committeo have reported to Montrose 
Harbour Board that after due consideration they had made the neces- 
sary arrangements with the North of Sootland Electric Lighting Oo. 
to light by electricity the inside of the transit shed. the fish quay. and 
the deep-water wharf. The committee also instructed the clerk to 
intimate to the Montrose Gas Co. that the lightiag by gas of the 
places would be discontinued at March 31 next. 


. Rochdale. —The Corporation Electricity Committee are recommend- 
ing that tenders be invited for the supply of condonsing plant and 
pipework. They have also considered the question of giving a supply 
of electricity for power and lighting purposes to Messrs. Sidebottom 8 
mill in Woodbine-street. They have instructed the electrical engineer 
to communicate with the firm, stating that they do not see their way 
to go to the expense of laying the necessary cables. 


Middlesex —On the recommendation of its Parliamentary Com- 
mittee the County Council have decided to oppose both the London 
and District Electricity Supply Bill (1908) and the London Electric 
Sapply Bill (1908), the first on the ground that its provisions, so far 
as it affects Middlesex, are not necessary. owing to the districts con- 
cerned being already catered for by other companies ; and the second, 
because it contains several clauses which may affect county interests. 


London's Tramway Link.—Before tho end of April passengers 
will be able to travel through by tramway from Highbury to almost 
any part of South London. The extension of the Aldwych tube to 
the Victoria-emhankment is practiea]ly completed, all the boring work 
being done, while the finishing touches are being given to the walls hy 
bricklayers and plasterers. Only single-decked cais will be able to 
pass through the tubes, howevor, and a large number of these vehicles 
is now on order. 

Colne.—A special report was presented to the Town Council at the 
last meeting hy the electrical engineer upon the necessity of purchasing 
an additional feeder for supplying electricity to the centre of the town, 
and it was resolved that application be made to the Local Government 
Board to sanction borrowing powers to the extent of £1,670 for the 
installation of a high-tension cable, etc., and that application be made 
also for additional loans of £1,000 for extensions to mains, and £1,500 
for the hiring of motors. To this the Council agreed. 

Glasgow.—An explosion of gas occurred on the 30th in a 
tanement at 295, Main-street, Bridgeton, Glasgow. A quantity of gas 
escaped through the gas-pipe leading to one of the dwelling-houses, 
which accumulated under the floor. An explosion followed, with the 
result that about 4ft. of the flooring was torn up and part of the 
ceiling, measuring about 10ft. by 7fc., of the public-house of Mr. James 
Kemp, 293. Main-street, which is situated immediately underneath, 
was knocked down. Fortunately no person was injured. 

Glasgow.—The Electricity Committee have purchased from 
the proprietor of Pollok estate a plot of ground in Haggs-road, lying 
b:tween Ellangowan-road and Ravenshall-road, extending to 2,050 
81uare yards, at the price of 103. per square yard, for the purpose of 
ereeting a transformer station, from which it is proposed to supply the 
distr cts of Craigton, Dumbreck, Crossmyloof, and Pollokshaws, 
subject to the condition that the Corporation shall psy the cost of 
construction of roads, sewers, ash footpaths, and lamps, at the rate 
of £1 per running foot of frontage. 

. Edinburgh.—The proposal to construct a new roadway from the 
езг terminus at Murrayfield, Elinburgh, to the exhibition grounds at 
S.ughton Park is under consideration by a sub-committee of the 
Streets and Buildings Oommittee of the Edinburgh Town Oouncil. 
The roadway has been commenced, for building operations have been 
begun, and it is proposed to carry the roadway on to Saughton. Tho 
cost would be about £3,000, and this amount will be recovered from 
the landowners as the ground is built upon. The Exhibition Oom- 
mittee and the Tramway Committee have agreed to subscribe, the 
former £150, the latter £250 towards the cost. 

Gheltenham.—The monthly report of the electrical engineer to the 
Corporation committee showed that there were 953 consumers, with 
the cquivalent of 63,190 8-c.p. lampe connected to the private supply 
mains, the corresponding figures for last year being 909 and 60,648 
r-spectively. The committee considered the question of the applica- 
tion of the surplus upon the revenue account for the year ended 
March 31, 1907—viz., £3,872. 11s. 64. —and resolved that £2,000 be 
placed to а resctve fund and invested, and £1,600 to a reserve for 
renewals fund, and the balance carried forward. 

Cannock.—4At the last meeting of the Urban District Council the 
cle К stated that the deed of transfer with respect to the Council's 

provisional order for electric lighting had been completed and signed, 
aid the purchase money paid to him. Не had received a cheque from 
the solicitor now acting for the ас on behalf of the Shropshire 
P..wer Co. for £460, which had been paid into a special ассоци 
Tuat £450 would be sufficient not only to recoup the Council the cost 
of obtaining the order and the deposit paid to tlie Board of Trade, but 
all the clerk's costs of the transfer to the Shropshire Co. 

Ormskirk.— At a meeting of the Urban District Council a letter 
from the Board of Trade was read This pointed out that the 
Oruwskirk Elect:ijc Lighting Order, 1900, did not contain any pro- 
vision enabling the Council to transfer their powers therennder, aud 
that the Board were not рк to approve of arrangement which 
i:volved а divestituré by the Council of any of their legal powers and 
obligations, and adding that unless the Council could satisly the Board 
that they intended to exercise the powers under the order themselves 
the Board considered that the order should not be aliowed to remain 
any longer in force. | 

National Telephone Co.—The directors have resolved, subject to 
final audit, to recommend at the слер a meeting of share- 
holders the following dividends for the half-year ending Dec. 31, 


1907, after payment of the dividends on the preference shares: at the 
rate of 6 per cent. per annum on the preferred stock and at the rate of 
6 per cent. per annum on the deferred stock, less income tax in all 
cases, carrying £145,000 to reserve and about £10,000 forward. The 
transfer books of the company will be closed from the 7th to the 20th 
prox., both days inclusive, and the dividend warrants will be posted 
on the latter date. 

Clacton.—At a special meeting of the Urban District Council the 
Electricity Committee presented a special report recommending the 
expenditure of £4,000 for additional electrical generating plant, eto., 
required to meet the increased demand for electric current next season. 
It was proposed to run the new engine on producer gas, which the 
engineer stated would cost for fuel 50 per cent less thau the town gas 
used at present at а cost of 2з. per 1,000 cubic feet. Last summer the 
existing plant ot 200 kw. capacity was at tines over:oaded with 
215 kw. The Council agreed to visit the works and have the matter 
thoroughly explained to them before taking action. 

Halifax.—The annual meeting of the Halifax Chamber of Trade 
was held on the 5га inst. at the Mechanics’ Institute, Mr. J. Walker 
Olark presiding. The chairman, in moving the adoption of the report, 
referred to the question of telephone rates. He said the National 
Ohaniber of Trade was joining the deputation to the Postmaster- 
General, and their representative would support the following points— 
viz., an inclusive charge, а minimum rental charge, with а message 
rate at a very much lower figure than that proposed, and the adavinis- 
tration of the telephones by local authorities, it being alleged that the 
trunk service now under the control of the Government was the least 
efficient part of the system. The report was adopted. А 

Greystones (co. Dublin) —AÀ meeting of the ratepayers of this 
township was held on the evening of the Ist inst. for the purpose of 
considering three scheme of lighting for the town. Mr. A. M. 
Archer, J.P., presided. The schemes included an electric lightin 
one by Messrs. William Coates and Co., Belfast and Dublin, a саг 

scheme by а London firm, and an improvement on the present oil- 
anip system. Messrs. Coates's scheme included 70 standards with two 
lamps on each for public lighting, plant would be laid down for 
supplying 4,000 units for private lighting, and the cost would be 
about $5,000. It was decided to T aea of the electric lighting 
scheme, and to oppose the gas Bill which is being promoted in 
Parliament. 

Cardiff. —The telephone as a means of communication continues to 
grow in favour with the public. and to meet the increasing demand 
at Cardiff docks the National Telephone Co. has opened six additional 
call offices, each of which can be used for Cardiff district calls on pay- 
ment of ld. The new call offices are situated in the following places : 
west side of West Dock Lock; west side of East Dock Lock ; south end 
Commercial Dry Dock; east side, sonth end Roath Dock; ‘east side, 
north end of Wharf-road East, near Tyndall-street entrance ; and east 
side of Queen Alexandra Dock. The Cardiff area includes all sub- 
scribers in the following places outside Cardiff: Bonvilstone, Dinas 
Powis, Llandaff, Llanishen, Penarth, Radyr, St. Mellon's, Таз Well, 
and Whitchurch. 

Finohley.—Mr. H. Ross Hooper has held an inquiry on behalf of 
the Local Government Board at Finchley into the applicition of tho 
District Council for sanction to borrow a further sum of £22,000 for 
the extension of the electric lighting undertaking. Mr. E. H. Lister, 
the clerk to the Council, stat-d that the growth of Finchley during 
the last few years had been phenomenal. The number of new houses 
had varied between 400 and 600a year, most of which were wired 
during erection for electrio light. Notwithstanding that the under- 
taking had already been hampered by two serious fires – one at the 
boiler-house and the other in the offices—the financial result of the 
scheme had been satisfactory. a profit of £227 being made in the first 
complete year's working. There was no opposition to the application. 


Knaresborough.—The Harrogate Gas Co. are protesting against 
the action of the Knaresborough Rural District Council in supporting 
the Harrogate Corporation in seeking powers from the Board of Trade 
to extend the area for the supply of electricity to the whole district 
within the area covered by the administration of the Rural District 
Council. It appears that at the present time the Harrogate Corpora- 
tion have no power to supply their light to Bilton, Pannal, and 
Starbeck, but the gas company have powers for those portions of their 
arca. Consequently, if anyone requires electric light in Pannal they 
cannot have it because the gas company hold the monopoly. The 
Corporation are goiug to the Board of Trade to see if they will allow 
them to supply the electric light in those places which at present they 
were unable todo. What have the gas company to fear ? 


Crewkerne.—The Light Railway Commissioners have held an 
inquiry relative to the application to constiuct a proposed light rail- 
Way between Crewkerne and Martock. Mr. Garlanl opened the case 
for the promoters aud, in reply to the chairman's observation that 
there was no evidence нв to the financial prospects, said they could 
not approach the publi: for subszriptions until an order had been 
obtained. The sum of £500 had been guaranteed for the preliminary 
expenses. Mr. Hutchinsoo suggested thit the inquiry be adjourned 
in order that the promoters might ascertain what financial assistance 
might be obtained. His client, Mr. Peters, had no wish to be vindic- 
tive in the matter, but he was bound to look after his own estate. 
Mr. Garland accepted the suggestion. and the inquiry was adjourned, 
the Chairman remarking that the Commissioners were sati-hed with 
the local requirements, and that it would be to the lenefit of the 
district. 

Greetland.—Some time ago the District Oouncil approached the 
Elland Council asking on what terms they would supply electricity to 
the Greetland authority. Negotiations were opened, bnt these have 
not been carried forward. At Monday's meeting of the District Council 
Councillor W. Shackleton asked why the question had not been carried 
forward, and pressed the chairman of the committee to fix a night for 
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the full consideration of the subject. The Chairman said there had 
been no dilatoriness on the part of the committee, and a night would 
be fixed for consid ‘ration of the subject which would meet the con- 
venience of the members. There had heen severa! applications for the 
use of the electrical illuminant, and as th» Council cannot afford to 
lay down an installation of its own. it is desirable that arrangements 
should be mide for a supply from the El'anlCoun-il. We understini 
that the latter authority аге prepired to allow Grestland to obtain the 
current throngh meter at their new boundary. 


Stoke-on-Trent —At the meeting of the Town Council the Elec- 
tricitv and Destructor Committee reported that they had considered 
& special report by the electrical engineer on the present and probable 
future demand for electricity showing that the generating plant would 
shortly reqnire extending. They recommended that that report be 
adopted and the plant extended accordingly, and that application he 
made to the Local Government Board for sanction to borrow £5.965, 
tho estimated amount required to cirry ont the work. The committeo 
also recommended that the town clerk he instrneted to write to the 
Board of Trade on the subject of amending the Electric Lighting Acts 
by giving increased facilities to local authorities. In reply to ques- 
tions, Alderman Robinson said they had reached the limit of the pro- 
ducing capacity of the present plant, and they were not only faced 
with the prospest of an increased demand both for lighting and motive 
power, but they had undertaken to supply electricity in the Fenton 
district. The recommendations of the committee were adopted. 

Rossendale.—For two or three days the houses and works in 
Rossendale lave been made almost unbearablo by an obnoxious gas. 
The odour was firat noticeable on Sunday, and the services at both 
St. James's Church, Waterfoot, and St. John's Church, Bacup, were 
disturbed, several members of tha congregations having, through 
faintness, to be carried out. On Monday morning when the mill 
operatives went to work thoy found the sheds almost insufferable 
because of tho nauseating smell. At a Stacksteads mill a number of 
weavers had to leave their looms. and at Messrs. Hargreaves’ reed and 
heald works, Bacup, three or fuur employés were overcome. Many 
complaints were made to the sanitary inspector, and the matter was 
investigated by Dr. Brown, the medical officer of health, who found 
that sulphur compounds hid in some way got into the mains from the 
gasworks and were bring discharged through the burners. Those who 
were fortunate enough to use olectricity were, of course, frae from the 
poisoning effects of the ancient and dang rous system of lighting. 


Hammersmith. —The Elcctricity and Lightiog Committee reported 
to the Borough Council at the last meeting that they had under con- 
sideration reports by the electrical engineer upon immediate extensions 
of plant, ctc., and future developments at the Council's generatiog 
station, rendered necessary to enable the Council to supply consumers, 
over and above those already contracted for, without undue risk. 
The engineer pointed out that during the last six months the spplica- 
tions for eurrent represent а record increase over any previous period, 
and already the maximum demand this winter had increased by 
370 kw. over the maximum recorded last усаг. The estimated cost 
of the works above is as follows: generating station, iucrease of boiler 
capacity, £4,400; ditto, main switchboard, 21.000; sub station, 
Hammersmith-road, £283 ; station transformers, £570; extension of 
mains. £1,899; consumers’ services to March, 1909, £4,038 — total, 
£12.190. The committee approved the engineer's report, and recom- 
mended that the several works suggested in the report should be 
carried out in accordance with the estinatcs submitted. The recom- 
mendation was ар еей to by the Council. 


Bury.—At the last meeting of the Electricity Committee of the 
Town Council estimates of the proposed new electricity gencratiug 
station at Chamber Hall were considered. The electricity engineer, 
Mr. 8 J. Watson, submitted figures based on а plant of (1) 2,000 kw , 
(2) 3,000 kw., and (5, 4,000 kw. The estimated cost for land, build- 
ing. sidings, and plant were (1) £39 881, (2) £18,155, and (3) 
£55,720; for connecting mains with the existing works, £6 300 for 
either scheme. There was also an item of £10,000 for transformers 
and high-tension mains when applications for a supply of current in 
large quantities were made, and this sum would also be applicable to 
either of the schemes. Tho average cost per kilowatt, based on the 
capacity of the power station, was submitted by Mr. Watson. These 
were: No. 1 plant. £19:9 per kilowatt; No. 2 plant, £16 05 per 
kilowatt ; and No. 5 plant, £13:9 per kilowatt. Mr. Watson reported 
that the larger scheme was the most economical. The committee con- 
sidered the whole schemes, and decided that they would recommend 
the Council to apply for borrowing powers for £72,000. Tenders 
were opened for the construction of the large chimney at the works, 
and, subject to the Local Government Board sanctioniog the scheme, 
it was decided to give the contract to Mr. Cammack Dennis, of Bury. 

Wednesbury.—At tl,o next meeting of the Town Council part of 
the business will relate to the diffieulty which has arisen between the 
Corporation and the Midland Electric Co. with regard to the supply of 
electricity in the borough. The Light and Water Committee will 
report that, at the request of the Board of Trade, a meeting was held 
at the offices of the Board on the 7th ult. between representatives of 
the company and of the Corporation to sce whether it was not possible 
for some new arrangement to be made for the supply of energy in 
bulk by the company to the Corporation. "The terms submitted by 
the company at the meeting, and further terms since obtained from 
them, have been carefully considered by the committee, and they are 
of opinion they would not enable the Corporation to carry on their 
undertaking except at а loss. The committee have since received a 
notice from the company of their intention to terminate on March 31 
next their agreement for the supply of electricity in bulk to the Cor- 
poration ; also a further notice of their intention to break up all tlie 
principal streets of the town in pursuance of the powers alleged to be 
contained in their provisional order. Notice of the Corporation's 
disapproval of the company’s proposed action has been served on the 
company, 


on 


Ashton.—On Saturday evening the Ashton Urban District Council 
inaugurated a new enterprise in their district by the adoption of 
electric lighting for part of it —namely, Liverpool- road. Members and 
officials of the Council assembled at Juddfield Brow, from which point 
the lighting commences, and the ceremony of switching on the light 
was performed, amidst cheering. by Mr. J. Hamilton, chairman of the 
Council, who expressed the wish that the new undertaking of the 
Council might prove successful. The cost of the work is about £300. 
There are 64 poles erected iu conneotion with the installation, placed 
a distance of 40 yards apart. Every alternative pole is used for 
lighting, and there are on each pole two lamps of 25 c.p. each. The 
lamps are each fitted with two short iron brackets having watertight 
fittings, with clear globes. The lamps are wired in series, and con- 
nocted through a fuse to the wires, properly enclosed in tubing. The 
electric lighting is carried through about 200 yards of the district of the 
Haydock Council. The Ashton Council obtained the concession of an 
electric lighting order from the Board of Trade in July, 1901, and 
have now for the first time availed themselves of the powers thus 
derivel. The electricity is obtained from the St. Helens Corporation. 


Redditch.—Mr. W. О. E. Meade-King held an inquiry on behalf of 
the Local Government Board on Wednesday last into ап application by 
the Redditch Urban District Council to borrow £1,500 for the purpose 
of the electric lighting undertaking. On behalf of the Council, Mr. 
С. W. IIobson (clerk) stated that, acting on the suggestion of the 
Local Government Board, the Council had decided to extend tho 
application for the loan from £500 to £1,500—£1,000 for cables and 
£500 for meters—which it was anticipated would meet the require- 
ments for the next three years. The period asked for the loan was 
20 years. The population of the urban district at the last census was 
13 493, and was now estimated to be 15,500. The assessable value 
was £46,413 183. 10d., and the rateable value £55,248. 16s. 5d. The 
balance of outstanding loans under the Sanitary Acta was £18,385. 
133. 10d , and under other Acts £34,594. The general district rate 
was 33. 6d. in the £. the poor rate for the urban district 2s. 8d., and 
for Feckenham urban 48. The Inspector asked if the undertaking was 
remunerative. Mr. Hobson replied it was not yet self-supporting, but 
the financial position had improved. In 1905 there was a net loss, 
after payments in respect of sinking fund contributions and interest, 
of £621 ; in 1906 of £632; and in 1907 of £488. The contribution 
from the rates to assist the undertaking in the current year was £600, 
compared with £1,000 a few years ago. 


Wrexham.—At a meeting of the Electricity Supply Committee 
the electrical engineer submitted his monthly report, including the 
following statement: connections and supply—used for tramways, 
15.434 units December, 1907. against 15,652 units December, 1906; 
used for lighting, etc., 51,717 units, as against 53.275 units; total 
units generated, 65,181, as against 68,927 ; new consumers connected, 
6. The electrical engineer also reported that, having arranged with 
the Great Western Railway Co. to supply electrical energy for the 
pu: pos s of new luggage lifts at the Wrexham railway station, he was 
in negotiation with them for а supply of energy for lighting the 
station and goods yard ; and һе recomended (HAE in the event of 
terms being arranged, the Corporation lay, at their owa cost, a cable 
from the Regent-street end of the railway station approach to the 
luggage lifts. at ап estimated cost of £100, suhject to tlie company 
granting the necessary wayleaves over their property for the laying of 
such cable, and for any extensions thereof, which may be required for 
the purpose of supplying the premises now occupied by Messrs. Powell 
Bros and Whitaker and Messrs. W. Thomas and Son. It was resolved 
that the Great Western Railway Co. be informed that the Corporation 
are prepared to supply them with electricity upon the following 
terms, sulject to the company entering into an agreement satisfactory 
to the town cle'k—namely: for an annual consumption of 15.000 
units or under. £165; for each unit and above 15,000 units, when the 
consumption does not exceed 20.000 units per annum. 244. ; for each 
unit over and above 20,000 per annum, 2d. That, in the event of the 
company taking a supply of electrical energy upon the foregoing terms, 
the Corporation lay а cable for the purpose named, at an estimated 
cost of £100. "This report was adopted by the committee. 


Abordeen.— Iu accordance with the remit from the Aberdeen Town 
Council, Mr. J. A. Bell, Oorporation electrieal engineer, has prepared 
а report of the capital sum expended by the Deeside and District 
Electric Supply Co. upon their undertaking, and the annual net profits 
earned by the company, without allowing for depreciation, sinking. or 
reserve funda. The nominal eapital of the company was £10.000, 
and the price paid by the company in December. 1905, to 
Messrs. Lowdon Bros. for the undertaking was £7,500. After 
that the company put in plant to the value of £1,712 In 
October, 1905, the undertaking was valued at £7,800. Since 
that time the plant above referred to had been put in, and a 
workmen's cottage erected at a cost of £330, making a total of 
£9,842. The valuation Mr. Bell made for the Oorporation of 
the undertaking as a going concern was £6,137, which, however, 
did not include anything for the cost of the company’s pro- 
visional order, or the flotation of the company, amounting to 
£667, or for goodwill, ete. Regarding the company’s profit for the 
vear ended December, 1906, it was £283. 3s. 9d., from which was 
deducted interest £51, and proportion of preliminary expenses £36. 
7s. 8d., leaving £192. 16s. ld. as the net profit for the year. The 
units sold for the year ended December, 1907, show a 10 4 per cent. 
increase over the preceding year. The undertaking, as taken over by 
the Corporation, had 141 consumers, and already nine applieations 
have been received for supply off the existing cables. All the main 
cables are in excellent condition, and of sufficient capacity for a very 
considerable increase in the number of consumers. Dr. Gordon, town 
clerk, reporting as to how far it is compulsory upon the Corporation 
to carry out the provisions of the Aberdeen Corporation Electricit 
Aot of last year, says that under the Aot the Corporation are requi 
to lay down within two years from the passing of the Act suitable 
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and efficient 5 mains for the purpose of general supply in 
the areas defined in the Act. Default or delay in laying down the 
compulsory distributing mains would make the Corporation liable for 
each default to a penalty not exceeding £5 each day during which the 
default continues. 

Aston.—The Electric Supply Committee in their report to the Town 
Council state that the sale of current during the past month shows the 
following increases over last year: lighting, 14,841 units; power, 
40,745 ; traction, 9,070. The total sale was 291,032 units. The 
committee have for some time had under consideration the necessity of 
extending the works and plant. The committee have in commission 
2,150 kw. of plant for normal full-load working, and 2,650 kw. to meet 
a peak of two hours’ duration. The total lighting and power connec- 
tions at Dec. 51, 1906, were 52,551 equivalent 8-c.p. lampe, and the 
maximum demand upon the plant supplying these lamps was 925 kw. 
The lighting and power connections made from that date to Dec. 31, 
1907, are 56,097 equivalent 8-с. P AUD, making a total of connections 
to this date 88,598 equivalent 8-c.p. lamps, or an increase of 68:5 per 
cent. The maximum demand (sustained) upon the plant to meet this 
load has been 1,500 kw. The committee have applications in hand 
for 24,515 equivalent 8-c.p. lamps, which brings the total at March 31, 
1908, to 112 913 equivalent 8-c.p. lamps, or an increase from Dec. 31, 
1906, of 114 per cent. In considering the possible maximum demand 
the committee have taken the actual figures obtained in December, 
1906, and on the same basis find that the maximum demand which 
will be made upon the plant during the winter of 1908 from the 
existing connections and applications, and not considering any further 
increase, will be about 1.955 kw. To meet this anticipated demand 
the Oouncil have 1,750 kw. of plant ſull - load capacity, and 
2,200 kw. overload capacity. From these figures it will be seen 
that it is not only necessary that extensions should be made, 
but that they must be commenced immediately. The committce 
accordingly recommend the installation of one 2,000-kw. turbo- 
generator, three - phase, 6,600 volts, 50 periods per second, com- 
plete with condenser, air and circulating pumps, etc., this unit to 

contained in an extension built on the end of the existing engine- 
house, s being left in the floor for the reception of a further unit 
of similar capacity ; and two 400-kw. and one 300-kw. motor- 
generators placed in the existing engine-house, or a small extension if 
necessary, to be used for converting the alternating current to con- 
tinuous current, or vice versa, as required. The approximate cost of 
these works, with extra boilers, coal storago, switchgear, etc., is put 
down at £33,000. Of this amount the Council have already obtained 
the Local Government Board's sanction to £5,000 on the buildings, 
£1,687 on one boiler, £1,100 on coal bunkers, making the total sanc- 


tioned £7,787, leaving a balance of £25,213, to which the sanction of 


the Local Government Board will be required. The adoption of this 
scheme would increase the station capacity to 4,150 kw. full-load 
running. By the installation of two 400-kw. and опе 300-kw. 
motor-generators, 1,100 kw. will be added to direct-current plant, 
thereby increasing the capacity to 3,250 kw., leaving 1,000-kw. 
alternating-current supply available for direct supply to power users 
on the outskirts of the district. Further, it will shortly be necessary 
to supplement the feeder to Six Ways and Villa ward, owing to 
increased lighting and power connections. This can be done at much 
lees cost by running an alternating-current feeder to a small sub- 
station, and there installing the two rotary converters and switchgear 
already installed at the station for the Erdington supply. These 
machines would efficiently convert the alternating current to direct 
current, and would maintain a steady pressure throughout the district 
with the minimum of loss. 


TRACTION. 


ford. —At a special meeting of the ratepayers’ association it was 
decided to ask the Urban Council to proceed with the laying of the 
Cranbrook-road tramways. 

Madras Electric Tramways (1904).—The receipts for the fortnight 
ending Jan. 51, 1908, totalled Rs.19,961, being an increase of 13°3 
per cent. over the corresponding month of 1907. 


Brisbane Electric Tramways Investment Co.— Traffic receipts 
of the Brisbane tramways for the month ended Jan. 31 amounted 
to £14,540; corresponding week last year, £12,465 — increase, 
£1,875. 

Leith.— At a meeting of the Town Council on Feb. 4, a motion 
not to proceed further with the proposed extension of tramways under 
the provisional order now being promoted by them was defeated by a 
large majority. 

Gorton.—The Finance Committee of the Manchester Corporation 
are recommending the City Council to authorise the immediate 
advance of £11,350 for tramway purposes to the Gorton District 
Council at £3. 15s. per cent. 

Russia. —The British commercial agent at Vladivostok reports that 
the contract for tlie construction of electric tramways on the overhead 
system and for the electric lighting of that town has been given to a 
German firm. The cost of the work is to be about £158,000, and it is 
to be finished hy July 1, 1909. 

Buenos Ayres and Belgrano Electric Tramway Со. —Heceipts 
fur the week ending Jan. 28, 1908, converted to gold were 
£3,376 ; corresponding period 1907 were £3,462—decrease, £86. 
Aggregate from Jan. 1, 1908, £14,658; aggregato from Jan. 1, 
1907, £14,713—decrease, £55. 

Light Railways Act, 1896.—The Board of Trade have recently 
confirmed the following order made by the Light Railways 
Commissioners : London and North-Western Railway (Dyserth and 
Newmarket Light Railway) Order, 1908, authorising the construction 
of a light railway in the county of Flint, from Dyserth to Newmarket, 


Darlaston.—The question of the increased fare charged to children 
by the Birmingham and Midland Tramways Co. has becn brought 
before the General Purposes Committee of the District Council, and 
they have referred the same to the Association of Midland Local 
Authorities to see what unite] steps can be taken to get the fares 
reduced. 

London, W.—The construction of the new London County Council 
tramways from Harrow-road to Putney Bridge has commenced, and 
the laying of the ducts is nearly finished. The trams ‘will 
through Wood lane, past the Franco-British Exhibition, Shepherd's 
Bush-green, Hummersmith-broadway, and Fulham Palace-read. The 
line is to Le opened in May. 

Bournemouth.—At the annual dinner of the Westbourne Literary 
and Debating Society, Councillor R. Y. Banks, chairman of the Cor- 
poration Tramways Committee, stated that £25,000 had been realised 
on profits from the tramways since their inception, and that they had 
repaid on capital account about £60,000. The undertaking also con- 
tributed a sum of £2,000 yearly to the borough rates. 

Little Lever.—At a meeting of the Council's Tramways Committee 
the desirability of providing a system of tramways for Little Lever 
was considered, and also a statement by the clerk of an intervicw he 
had had with the manager of the Bury Corporation tramways. It 
was, therefore, resolved that an interview be arranged between the 
committee and representatives of the Bury Tramways Committee to 
discuss the question. 

Liversedge. —The District Council have decided to protest against 
the proposal of the local tramway company to allow their powers to 
lapse so far as the making of a line between Hightown and Cleckheaton 
is concerned, and that, if arrangements could be made with the 
Cleckheaton Council, а joint deputation should interview the Board of 
Trade on the subject, with a view to the making of the line in accord- 
ance with the original undertuking. 

Derby. —In their report to the Town Council the Tramways Com- 
mittee state that under the provisions of the contract the timo for 
the completion of the Ashbourne-road and Uttoxeter-road tramways 
was extended by the borough surveyor to Oct. 24, 1907. As the 
works were not completed until Nov. 28, 1907, the penalties umounted 
to £1,465, which sum has been deducted from an in$talment due to 
the contractors, Messrs. R. W. Blackwell and Co. 


Sunderland — The Corporation Tramways Committee are to give 
£4,288 of the profits for the present year to the relief of the rates. 
Despite the great trade depression, the receipts from fares only show a 
decrease of £2,000, the total being £70.000. The wages bill was 
£13,000, and current expenses ran to £12,800. Interest on loans 
accounted for £8,500, and repayment of lous £9,300; £6,200 is put 
to the reserve and renewals fund Last year these figures were about 
tlie same, but the amount given to the relief of the rates was £7,100. 

Southport.—The conference between the Southport Corporation 
Tramways Committee and a deputation of tramway employés has had 
a happy ending. Тһе committee have now agreed to the following 
rates of pay: motormen, probationary six months 54d. per hour. then 
6d. per four for three years, after the expiration of which the men 
will receive a rise of 44. per hour; conductors, probationary six months 
44d. per hour, subsequent three years 54. per hour, and after the 
expiration of three years 544. per hour. The committee have further 
agreed to abolish the stripes system, and have also decided to recom- 
mend the six days' holiday each year The result of the conference 
has given the greatest satisfaction to the men. 

Campbeltown and Machrihanish Railway.-—A meeting of the 
shareholders of the Campbelfown and Machrihanish Light Railway 
was held on the 27th ult. in the offices of the company, 150, St. 
Vincent.street, Glasgow, for the purpose of considering the draft order 
to amend the company's borrowing powers, for which application had 
been made to the Light Railway Commissioners. Under the draft 
order, Section 53 of the order of 1905, referring to borrowing powers, 
is amended to read and have effect as if the sum thereby authorised 
to be borrowed by the company were £8,500 instead of £2,000, whilst 
other clauses affect the ap fication of borrowed money, the making up 
of accounts, ete. The gi was approved of. 


Dumfermline.—We understand that Mr. George Balfour has 
obtained thecontrolling interest in the Dunfermline ae aa scheme, 
for which parliamentary powers were recently acquired, and that the 
construction of the lines will be taken in hand some time during tho 
coming summer. The tramways will run through Dunfermline and 
Crosegates to Cowdenbeath, where one line will branch off to Loch- 
gelly and the other to IT There will also be a branch line from 
Dunfermline to Townhill. The total length of track is about 15 miles, 
of which it is intended to construct about 11 miles at present. Tho 
line will be partly single and partly double. The portion to be mean- 
time built will require a capital expenditure of about £150,000, and 
this part of the work should occupy about five or six months in 
construction. The current will be purchased from the Fife Electric 
Power Co. | 

Morley.—At a meeting of the Morley Town Council the mayor 
moved that, subject to the necessary agreement being completed in a. 
satisfactory form, the Council decide to exercise their rights to purehasc 
the light railways to be constructed in the borough of Morley. He 
explained the advantages which would accrue to the public—viz., that 
the Corporation would receive £3,000 а year by purchasing from the 
company, which would already had powers to construct the tram- 
ways ; that if the Corporation were to buy the company were bound 
to take the undertaking on a lease for 28 years, and that the company 
were bound to hand over the tramways in а good working condition 
at the end of that period. So that in 28 years the tramways would 
become the property of the Corporation without any further payment. 
Further, they would receive £3,114. 10s. per annum in reduction of 
tho rates. А lengthy and somewhat animated discussion took place, 
and ultimately the resolution was carried by 15 votes to 18. 
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Chorlton-cum-Hardy.—It was suggested at a meeting of the 
Chorlton-cum- Hardy астагы. Association on Wednesday last that 
the Tramways Oommittee should be asked to extend the ld. stage 
from Chorlton to Alexandra-road and to the Stretford-road end of 
Chorlton road. This would enable Chorlton people to get to the city 
by any of the routes for 2d. instead of 24d., which is the charge by 
some rout«s at present. A resolution in favour of the suggestion was 
adopted. Several members suggested that in order to obviate the 
delay iu travelling along the single line with loops in Upper Chorlton- 
road, the Tramways Committee should be asked to lay a double line 
of track by Seymour-grove to Old Trafford Bir, which was the most 
direct route to the city. It was siid that the Stretford Urban Council 
blocked the way to the carrying out of that project. The association 
decided to ask the Tramways Committee to resume negotiations for 
the laying of lines along Seymour-grove, and it was also resolved to 
request tho Stretford Urban Oouncil, in the public interest, to do all 
they could to facilitate the scheme. 

Wandsworth.—At the last meeting of the Borough Council tho 
General Purposes Committee made several recommendations relating 
to the proposals contained iu the London County Council Tramways 
Bill. The chief of these were: That before the proposed tramway to 
form a junction between the existing tramways in High-street and 
Mitcham-road at the north-eastern side of the Broadway was con- 
structed, the road there should be widened so as to provide a space of 
9ft. біп. between the kerb and the tramway rail, and a footpath of 
not less than 9ft. in width. That the proposed tramway from the 
existing terminus at Streatham along Streatham High-road to the 
county bound at the River Graveney should be a double line 
throughout, and the whole of it constructed on the underground 
system. That the proposal to use overhead electrical traction for the 
proposed tramway over Putney Bridge into Lower Richmond-road 
should be objected to. That the шеш" at Streatham High-road 
proposed by the Bill were not sufficient; that the proposal to widen 
the road in certain places by reducing the width of the footpath 
should be objected to. and that provision should be made in the Bill 
lor a contribution by the County бошой to the cost of the paving works 
which will be rendered necessary by the proposed widenings and con- 
struction of the tramways ; and that any necessary alterations in the 
gradient of the road be made at the expense of the London County 
Council. The committee suggested that they should be authorised to 

resent a petition embodying these recommendations against the Bill. 
he recommendations were agreed to. 

Newcastle.—A ineeting of the Tramways Committee of the New- 
castle Corporation was held on the 30th ult., when а deputation of 
workmen representing the Walker shipyards, shopmen's union, and 
builders' labourers waited upon the committee, and urged that the 
4d. workmen's fares in the morning should be rearranged, and that 
tlie present system of workmen's coupons was expensive and involved 
a very great hardship to many thousands of workmen. The chairman 
thanked the deputation for their attendance, and stated that the 
matters they had mentioned would receive most careful consideration. 
The committee, however, had already arranged that the coupon 
tickets, which were issued at 22 for 1s., could be used on any of the 
cars in the morning up till 8 o'clock, from noon until 2 o'clock, and 
from 4.30 to 7 at night, which was a very great advantage to the 
workmen. In cases where the whole of the tickets were not used, 
they would be accepted by the conductors at the face value, the men 
paying the difference between that and the ordinary fares. If all the 
coupons issued for a week were not used, there was no objection to 
them being used as part of the requirements for the following week. 
The committee intimated that they would consider the advisability of 
making an alteration with respect to workmen’s tickets in cases of 
workmen earning over 26s. per week and also in cases of women earn- 
ing over 15s. per week. The city engineer was authorised to complete 
the connection between New Market-street and Pilgrim-street, and to 
lay new crossings and points already sanctioned by the committee and 
Council, It was agreed to run all the cars in connection with the 
Reya Show at ordinary fares, and to grant as many facilities as 
possible. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Accrington. —Tenders are invited for the supply of a cooling tower 
in connection with the new 2,000-kw. plant. 

Bremorhaven.—Tenders are invited by the Harbour Authorities 
for 27 electric cranes. Tenders by March #. 

Manchester.— Tenders are invited for the supply of four water-tube 
boilers and accessories, Tenders by Feb. 25. 

Bourges.—Tenders are invited by the Military Authorities for one 
live-ton electrical crane. Tenders by Feb. 14. 

Campina (Bucharest).—The Municipality invite tenders for the 
electric lighting of the town. Tenders by Feb. 9. 

Salford.—The Corporation invite tenders for the installation of 
electric light at tle car depót. Tenders by Feb. 17. 

Salford.—The Tramways Department invite tenders for electrical 
and mechanical car accessories. Tenders by Feb. 17. 

Islington.—The Borough Council invite tenders for the supply of 
electrical and engineers' stores. Tenders by Feb. 18. 

Melbourne.—Tenders are invited by the Postmaster-General for 
switchboards and telephone sets. Tenders by May 26. 

Sydney.—The Postmaster-General invites tenders for 33 switch. 
boards for common-battery working, Tenders by March 4. 

Edinburgh.—The Oorporation invite tenders for an extension 
switchboard panel. Tenders to the Town Clerk by Feb. 10. 

Oporto.—The Municipality invite tenders for Ше construction, 
maintenance, and working of tramways. Tenders by March 11. 


Wimbledon.— Tenders are invited for the annual supply of cables 
and conduits for the Electricity Department. Tenders by Feb. 18. 

Wimbledon - Tenders are invited for the annual supply of flame 
arc lamp carbons to the Electricity Department. Tenders by Feb. 18. 

Remscheid.—The Municipality invite tenders for high-pressure 
turbines and turbo pumps in connection with the waterworks. Tenders 
by Feb. 15. 

Brazil —The Government invité ténders for the installation of 
electric light and power supply in the city of Florianopolis. - Tenders 
by March 5. 

Croydon.—Tenders are invited for coal-conveying plant for the 
electricity works. Particulars from the Borough Electrical Engineer. 
Tenders by Feb. 10. 

Burnley. — The Gua:diaus invite tenders for the suppl 
booster to the elcctric lighting station at the union wor 
Tenders by Feb. 12. 

Hornsey.—The Borough Council invite tenders for the installation 
of electric light wiring and fittings in various public buildings. 
Tenders by Feb. 17. 

Blackburn. — The Electricity and Tramways Committee invite 
tenders for the annual supply of stores. Tenders by Feb. 15. бее 
advertisement in last issue. 

South Australia.—The Postmaster-General, Adelaide, invites 
tenders for one common-battery switchboard, subscribers’ telephones, 
and protectors. Tenders by March 11. 

Rawtenstall.—The Corporation invite tenders for the erection of 

enerating station buildings and chimney stack at Hareholme. 
enders to the Town Clerk by Feb. 10. 

Iiford.—The Urban District Council invite tenders for onc 
1,000-kw. steam dynamo and one water-tube boiler and accessories. 
Tenders by Feb. 25. See advertisement. 

Salford.—Tho Tramways Committee invite tenders for the annual 
supply of stores, including electrical car accessories. Particulars from 
the General Manager. Tenders by Feb. 17. 

Swansea, —The Corporation invite tenders for the supply of motors 
and starting switches during 12 months. Tenders to the Town Clerk 
by Feb. 21. See advertisement in last issue. : 

Stockton-on-Tees.—The District Fund, Gas, and Electricity Com · 
mittees invite tenders for the annual supply of stores. Tenders to the 
Town Clerk by Feb. 17. See advertisement. 

Handsworth.—Tle Urban District Council invite tenders for 
$15-kw. engine and dynamo and switchgear, and feed pump, 
evoneniser, and pipework. Tenders by March 4. 

Gravesend.— The Electricity Committee invite tenders for the 
supply of 3.500 tons of rough sniall coal for the olectricity works. 
Tenders to Mr. H. H. Brown, town clerk. by Feb 17. 

Rathmines.—The Rathmines and Rathgar Urban District Council 
invite tenders for the anuual supply of stores to the Electricity 
Department Tenders to the Town Clerk by Feb. 13. 

Kilkenny.— Tenders are invited for the erection of an electric power- 
house at the asylum, for the Committee of {һе Kilkenny District 
Asylum. Tenders to Mr. M. J. Hogan, clerk, by Feb. 17. 

Belfast.—The Belfast and co. Down Railway Co. invite tenders 
for the annual supply of stores, including switches and crossings. 
Tenders to the Secretary, Queen's Quay Terminus, by Feb. 10. 

Leeds.—The Corporation invite tenders for steam, exhaust, over- 
flow, and other pipes, valves, etc., in connection with a 5,000-kw. 
steam turbo-generator. Tenders to the Town Olerk by Feb. 10. 

Battersea.—The Borough Council invite tenders for the annual 
supply of various materials for the electricity department. Tenders 
to the Town Clerk by Feb. 18. See advertisement in last issue. 

Wallasey.—The Urban District Council invite tenders for the 
annual supply of stores for the Tramway Department. Particulars 
from the General Manager, Liscard, Ohcshire. Tenders by Feb. 12. 

Paris. The Municipality invite tenders for centrifugal pumps to be 
driven by three-phase motors for the Clichy sewage pumping station. 
Particulars from the Olerk to the Municipality. Tendors by Feb. 18. 


Salford.—The „ Committee invite tenders for the supply 
of uniform clothing for the tramway employes for the year endin 
March 31, 1909. Tenders to Mr. L. O. Evans, town clerk, by Feb. 17. 


Hammersmith. — The Borough Council invite tenders for the 
annual supply of stores for the electricity department. Tenders to 
Mr. H. Thonipson, town clerk, by Feb. 19. See advertisement in last 
issue. 

HulL — Tenders arc invited for the necessary electric light installa- 
tion, fittings, and fans required at the Nelby-street West School, now 
in course of erection, for the Education Committee, Tenders by 
Feb. 10. 

Portsmouth. - The Tramways Committee invite tenders for the 
supply of uniforms for inspectors, timekeepers, motormen, and соп: 


ductors, etc. Particulars trom the General Manager. Tenders hy 
Feb. 17. 

Birmingham.—The Tramways Committee invite tenders fur thc 
supply of uuiform caps for inspectors, motormen, and conductors. 
Particulars from Mr. Alfred Baker, general tramway manager. Tenders 
by Feb. 11. 

Hampstead.—The Borough Council invite tenders for the supply 
of stores, including oils, for electric lighting station, tools, imple- 
ments, and other electrical engineers’ stores. Tenders to the Town 
Olerk by Feb. 13. 

Buenos Ayrés.—Tenders are invited for the construction of under. 
ground electric tram ways. Particulars from the Commercial Intelli- 


gence Branch of the Board of Trade, 73, Basinghall-street, London, 
Tenders by June 1, 
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Barking.—Thc Urban District Council invite tenders for the 
aunual supply of stores for the electricity and tramways departments. 
Particulars from the Engineer at the electricity works renders to 
the Clerk by Feb. 25. 

Aston Manor.—The Corporation invite tenders for one 2,000-kw. 
turbo-alternator, complete with condenser, air, and circulating pumps, 
etc. Tenders to the Chairman of the Electricity Committee by 
Feb. 17. See advertisement. 

East Ham.—The Corporation invite tenders for the installation of 
an approved generating plant with distributing pipes and radiators, 
and all other requisites, at the isolation hospital extensions. Tenders 
to the Town Clerk by Feb. 24. 

Rawtenstall.—The Corporation invite tenders for the supply and 
erection of one overhead travelling crane, and of a battery of accumu- 
lators, automatic reversible booster, etc. Tenders to the Town Clerk 
by Feb. 21. See advertisement. 

Leeds.—Tenders are invited by the Tramways Committee for the 
annual Supply of stores, including electrical sundries. Particulars 
from Mr. J. B. Hamilton, general manager, Tramways Office, 
City-square, Leeds. Tenders by Feb. 21. 

Buenos Ayres.—Tenders are invited for (1) the construction of 
and (2) the concession to work the two principal sections of the under- 

und electric railway. Particulars from the Argentine Logation, 12, 

ue vàn Moer, Brussels. "Tenders by May 1. 

Islington.—The Lighting Committee invite tenders for the supply 
of one 500-kw. steam turbine, condensing plant, switchgear, alternator, 
exciter, etc., and also for water-tube boilers and coal-conveying plant 
for the electricity works. Tenders by Feb. 25. 

Wolverhampton.—The Tramways Oommittee invite tenders for 
the supply of clothing for the tramway employés. Particulars from 
Мг. W. A. Luntley, the gencral manager, at the Car Depót, Cleve- 
land-road, Wolverhampton. Tenders by Feb. 11. 

Rio de Janeiro.—Tenders are invited by the Secretary of tho 
Estrada de Ferro Central do Brazil, at Rio de Janeiro, for the supply 
of rails and accessories. A deposit of 2,000 milreis (about £132) will 
be required to qualify any tender. Tenders by Feb. 28. 

Manchester.—The Tramways Committee invite tenders for the 
supply and delivery of one two-ton steam travelling crane. Раг- 
ticulars from Mr. J. M. McElroy, gencral manager, Tramways 
Department, 55, Piccadilly, Manchester. Tenders by Feb. 17. 

Bristol.—Tenders are invited for the supply of cables and appliauces 
for conveying electrical energy to the Avonmouth Docks, and for con- 
struction and maintenance for 12 months. Tenders to the Secretary 
of the Docks Committee, 19, Queen-square, Bristol, by Feb. 17. 

Sheffield.—The Tramways Committee invite tenders for the supply 
of stores—including electrical supplies and fittings, cable, car 
fittings, car lamps, wood slipper blocks, belting, and overhead line 
material—for 12 months ending March 25, 1909. Tenders by Feb. 10. 

*Belfast.—The Tramways and Electricity Committee invite tenders 

for the supply of low-tension insulated vulcanised bitumen cables 
during 12 months ending March 31, 1909. Tenders to Mr. T. W. 
Bloxam, city electrical engineer, by Feb. 25. See advertisement in 
last issue. 

Portsmouth.—The Corporation Electricity Supply Department 
invite tenders for the annual supply of stores, including electrical 
goods, street work (laying cables, etc.). Particulars to be obtained at 
the Electric Lighting Station, Gunwharf-road, Portsmouth. Tenders 
by Feb. 12. 

Nottingham.—Tenders are invited by the Tramways Committee 
for the supply of the various articles of clothing required for the 
motormen, conductors, and inspectors for ensuing year. Particulars 
from the General Manager, Corporation Tramways. Tenders to the 
Town Clerk by Feb. 10. 

Wimbledon.—The Corporation invite tenders for one 1,000-kw. 
Bteam-driven turbo-alternator, with condensing plant, two water-tube 
boilers, economisers, pipe work and feed pump, high-tension main 
switchboard, and switchboard gallery. Particulars from the Borough 
Electrical Engineer. Tenders by Feb. 18. 

Castierea. —The Rural District Council invite tenders for suction 
gas plants, gas-engines, dynamos, battery, switchgear, overhead 
distribution lines, arc lamps, and service connections, in connection 
with the electric lighting scheme for the town of Ballaghaderreen. 
Tenders to Mr. P. A. Flanagan, clerk of the Council, by Feb. 22. 

Halifax.—Tenders are invited for the annual supply of stores for 
the Tramways and Electricity Departments, including lighting fittings, 
electrical accessories, copper strip, iron brake blocks, castings 
(malleable iron, cast iron, and brass), tubes and fittings, continuous- 
current meters, and overhead line material. Tenders by Feb. 12. 

Brussels. — Tenders are invited for the construction of local clectric 
railways between Namur and Jambes, Namur and Saint-Servais, and 
between Namur and Wépion (La Pairelle). The work is estimated to 
cost 90,837fr. (about £3,633) ; a deposit of 9,000fr. (about £360) will 
be required to qualify a tender. Tenders to the Director-General, 
Société Nationale des Chemins de Fer Vicinaux, rue de la Science 14, 
Brussels, by Feb. 11. 

Bermondsey.—The Borough Council invite tenders for the annual 
supply of stores to the electricity and destructor works, including arc 
lamp carbons and brushes, cable and jointing materials, conduits, 
electricity meters, demand indicators and main fuses, engine oils, 
meter boards, street frames and covers, and joint-boxes, Tenders to 
the Town Clerk by Feb. 17. 


RESULTS OF TENDERS. 
ford. — The Electricity Committee have accepted the tender of 
W. T. Henley's Telegraph Works Co., at £1,130, for the, supply of 
feeder cable. 
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Hanley.—Messrs. Chas. Pullan have received the contract from 
Lipton, Limited, for lighting their new premises at Hanley. Arc 
and Osram lamps will be used. 

Bermondsey. — The Electricity and Street-Lighting Committee 
have accepted the tender of Grover and Sons for the supply of one 
pair of 7ft. wheels for a cable drum at £16. 10s. 

Rochdale —The Electricity Committee recommend the acceptance 
of the tender of the General Electric Co. for the supply of a generator, 
and that of Browett, Lindley, and Co. for the engine. 

London, W.—The tender of Galbraith Bros. has been accepted for the 
erection of the Western district parcel office and Mayfair telephone 
exchange, for H.M. Office of Works, for the sum of £12 398. 


Herts —The County Council have accepted the tender of Dick, 
Kerr, and Co., at £4,175. 13s. 6d., for the construction of the light 
railways from the Middlesex county boundary to а point 80 yards 
south of the Queen Eleanor's Cross at Waltham Cross. 


Belfast.—The City Council have adopted the recommendation of 
the Electricity Committee, and have accepted the tender of Dick, 
kerr, and Co. for the construction of the electric tramway and 
collateral works on the co. Down side of the harbour, for the sum of 
£17,232. 183. 

Glasgow.—The Electricity Committee recommend the acceptance 
of the tender of Willans and Robinson, amounting to £32,043, for 
two 4,000. kw. steam turbines and '*Contraflo" condensers with Dick, 
Kerr, and Co.’s alternators as additional plant required for next 
winter at the Port- Dundas and St. Andrew's Cross stations. 

Lambeth —Mcssrs. Strode have received a contract to wire and fix 
electric light fittings in the Council chamber and ante-room of the new 
town hall at a cost of £23. 10s. The Council have also placed an 
order with the General Electric Оо. for the supply of 1,000 Osram 
lamps for £150, and have accepted the tender of Maple and 
Co. for making, supplving, and fixing of office and other joinery 
со required in accordance with specification, for the sum of 

1,028. 15s. 


Hall.—The Corporation Tramways Committee have accepted the 
tender of Siemens Bros. for а generator, £795, and a spare armature, 
£362, for the power station; that of J. Н. Fenwick, of Hull, amount- 
ing t) £7,084. 18s. 24., for the erection of a new car-sLed on the 
Cottingham-road (tho brickwork), and the tender of Keay and Co, of 
Birmingham, £1.391. 17s. 8d., for the roofing. The contract for the 
terra-^otta work has been let to the Hathern Station Brick and Tile 
Co., £380. 8s. 11d. 

Gloucester.—The Light Railways Committee have accepted the 
following tenders, among others, for the anuual supply of stores to 
the tramways department: L. Andrews and Co., micanite plate, red 
fibre sheet, asbestos sheet, Baker's fluid; Apglo-Russian Oil Co., 
light car cil, paraffin; Anti Attrition Metal Co., anti-friction metal ; 
British Insulated and Helsby Cables, cables; Brown-Bayley s Steel- 
works, car wheel tyres; J. M. Butt and Co., brake blocks; Gloucester 
Iron and Metal Co., sheet copper, sheet brass ; Henley’s Telegraph 
Works Co., Para strip; Jennings and Guilding, screws (iron and 
brass) cotter pins, iron washers, rivets, etc.; Ruberoid Co., press- 
раһп, P and B insulating tape, P and B electrical compound ; 
J. Yates and Co., picks, hand hammer shafts, drills. 


„Aron“ Taximeters.—We learn that the General Electric Co. 
have just received through the Federation of Associated London Cab 
Proprietors a contract for the supply of 1,000 taximeters for 
horse-drawn cabs, and during the present month a number of these 
instruments will be seen on vehicles plying for hire on the London 
streets. This taximet:r is made by the manufacturers of the well- 
known electricity meter of the same name, and has been approved by 
Scotland Yard besides passing the severe tests of the National Physical 
Laboratory. The General Electric Co. have also received a number 
of orders for these taximeters from other cab proprietors in 
London and the provinces, and altogether expect an extremely busy 

ear in this new line of manutacture. Special arrangements have 
een made at the company’s works at Southwark, Hammersmith, and 
Kilburn for the fixing and adjusting of the instruments. 


Fleetwood (Lanos.). —The tender of Allmark and Gill, Blackpool, 
at £123. 10s., has been accepted for providing and fixing Beeston's 
boiler and radiator, etc., in the Primitive Methodist new Sunday 
school, Fleetwood ; and the following tenders have been received for 
lighting the new school : 


Fielding and Co., Birley-street, Blackpool (accepted) ...... £50 10 0 
Morrison and Roebuck, Blackpool ................................. 68 0 0 
Rothwell Bros, Great Harwood.................... 59 0 0 
Marsden and Co., Black polu1uulll i 61 0 0 
Fleetwood Electric Light Co., Fleetwood dq —— . 65 14 0 
A. Leake and Co., St. Annes CC 69 14 0 
C. Riley and Co., Fleetwood ....................................... 75 14 0 
Wilkins Bros., Whitechapel, Liverpool ........................ 79 0 0 
Allmark and Gill, Blackpool .......................... eee 4«4«% 87 0 0 


London. — The London County Council have received the following 
tenders for the roadwork, etc., in connection with the reconstruction 
of tramways in Caledonian-road and Seven Sisters-road : 


Dick, Kerr, and Co., London, E.C.* ........................ 255.516 15 10 
К. W. Blackwell and Co., Westminster 65013 5 10 
W Manders, Leyen 56.684 7 4 
J. G. White and Co., London, Е.С...................... 58.249 14 3 
J. Mowlem and Co.. Westminster 59,007 0 0 
E. Nuttall and Co., Manchester . 59,917 1 2 
W. Underwood and Bro., Dukinfield... . ... . ............ 61.240 14 0 
W. Griffiths and Oo., London, Е.О. ........................ 62,041 16 7 
W. Muirhead and Co., London, E. CO. usin ss dues 62,110 11 2 
National Electric Construction Co., Westminster ...... ,995 11 2 
G. Law, KidderminsterUnP .. . 68,489 0 0 


Recommended for acceptance. 
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OPENINGS FOR CONTRACTORS. 


ABERTILLERY—Extensions to electricity undertaking, Town Council. 

AcToN—Extension, Central Council school, Education Oommittec. 

ADWICK-LE-STREET— Elementary school, West Riding Education 
Committee. 

AsHToN—Elementary school, Education Committee. 

ASTLEY GREEN—Artisans’ cottages, Mr. Cross, Peel Hall. 

ATHLONE —Sanatorium, County Hospital Board. 

AvDLEY—Elementary school, Education Committee. 

BacuP—Elementary school, Education Committee. 

BALLYMENA —Public abattoir (£1,500), Urban District Council. 

BARNSTAPLE — Six houses, Grenville-avenue, Mr. J. Wakeley ; 
10 houses, Charles - street, Mr. E. Karslake; two houses, 


Hat поето, П. Harris; two houses, Kipgsley-avenue, Mr. 
M eee premises, Northuniberland-place, Messrs, Cates und 
toſſell. 


BEckENHAM - Battery - house, electricity department, Urban District 
Council. 


BELMONT (Surrey) — Bacteriological 
Asylums Board. 

BELrEn —Post office, Urban District Council. 

BENFIELDSIDE—Elementary school, Durham County Council. 

BINGLEY—Training college, West Riding Education Committee. 

BispHAM—Additions to houses, Warbreck-drive, Mr. Roebuck ; addi- 
tions to Norbreck Hall, Mr. Hurdman. 

BLacKBURN—Alterations, Mayson-street school, Education Com- 
mittee. 

BLACKBURN—Two schools, Education Committee. 

BLAGDoN—Ohurch (£12,000), Ecclesiastical Commissioners. 

BoLroN—Alterations, St. George's Ohurch, Churchwardens. 


BorroN—Rebuilding Prince of Wales's Inn, New Bury, Messrs. J. G. 
Swales and Co. 


BorroN—Extensions, municipal electricity works. 
}BRADFORD—Pavilions, Horton and Wibsey Parks, Corporation. 
BnisLINGTON—Parochial hall, Ohureliwardens. 


Brixton, S. W.—Buildings, west side of Brixton-hill and north side 
of Cornwall-road. 


Broapstarrs—Addition, Seapoint, Miss Kent; rebuilding 26, High- 
street, Mr. Marsh ; lock-up shop, Nelson, Mr. E. Brown ; stable 
and stores, Ranelagh-grove, Mr. Н. Sackett. 


BrowLEy—Elementary school, Education Committee. 

BupE—Elementary school, Cornwall Education Committee. 

BususuRY LANE (SrArFFs)—Elementary school, Education Com- 
mittee. 

Busuey—Public offices (S3, 350), Urban District Council. 

Butt LANE—Elementary school, Staffs Education Committee. 

Buxton—Mortuary (£300), Urban District Council. 

CAMBRIDGE—School of arts and crafts, County Education Committee. 

CAsTLEFORD—Secondary school, West Riding Education Committee. 

CHELMSFORD —Baptist church, schoolroom (£7,000), Trustees. 


CHELTENHAM—Additions to Holy Trinity School, Education Com: 
mittee. | 


CHESILBORNE —Elementary school, Dorset Education Committee. 
OnksrER— Extensions electricity undertaking (£28,000), Corporation. 
CHESTER-LE-STREET—Secondary school, Durham Oounty Council. 
CHorwELL—Elementary school, Durham County Council. 


CIRENCESTER —Caretaker’s house, Mr D. G. Bingham, Urban District 
Council. 


CLEADON—Elementary school, Durham County Council. 
OLEETHORPES—Elementary school (24, 500), Lindsey County Council. 
Оосквкоок —Ohurch, Ecclesiastical Commissioners. 
OoEDrENMAEN—Ohapel, Trustees Welsh Church. 
OoNNoNLEY—Alterations to school, Keighley Education Committee. 
OonwEN—Minister's house (£480), Mr. G. Lewis, Shrewsbury. 


CovENTRY—Works ас county hall (£3,385), Warwickshire County 
Council. 


Cr AMLINGTON— Mortuary chapel, Urban District Council. 

OrowĮmarsu— Elementary school, Oxfordshire Education Committeo. 

OnvNaANT— Villa. Mr. J. Cook Rees, architect, Neath. 

DORCHESTER —Altorations, boys’ school, Colliton-street. 
Feacey, architect. 

Dovrr—Alterations, Castlemount College, Brothers of Christian 
Schools. 

Derxpkk - Workshops, cete., Broughty Ferry-roud, Messrs. Imric and 
Summers. 

DUNSHAUGHLIN—Work men’s dwellings, Rural District Council. 

DuRHAM JOHNSTON—Extensions to school, Durham County Council. 


EARBY—Elementary school, West Riding Education Committee. 
EastLeEicu—Ohurch (£8,000) ; parochial hall (£2,100) ; club (£500). 


Eastwoop—Elementary school (£8,000), Notts Education Oom- 
mittee, 


EccLEsToN— Elementary school, Lancs, Education Committee. 
EpMoNToN-—Teclinical school, Middlesex Education Committee. 
EDWINSTUWE—Alterations to Wesleyan chapel. 


laboratory, Metropolitan 


Mr. J. 
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ELLESMERE Port—Public library, Town Council. 

ErworTH—Alterations, school, Lindsey County Council. 

FaALKiRK—Extensions to borough buildings (£4,000), Town Council. 

FARNWORTH—Extension, electricity works, District Oouncil. 

FARNXwORTU— Extensions, Dake Spinning Mill, Larkhill ; secondary 
school, Education Committee. 

FaTFIELD—Elementary school, Education Committee. 

Fenny SrRATFOnD—Additions, St. Martin's Church, Churchwardens. 

FisuPoxps (BristoL)—Church, Ecclesiastical Commissioners. 

FLAxTON—T wo villas, Malton-road, Mr. J. H. Johnson. 

ораза Оры and caretaker’s house (£4,000), Rural District 

uncil. 
FoLKESTONE—Elementary schools (£8,000), Education Committee. 
FurHAM, S. W. - Sub- station, Borough Council. 


GAINSBOROUGH —Refuse destructor, Town Council. 

GLOUCESTER — Extensions, electricity mains, Co-operative depót, 
India-road (£160). 

GosrorT—Enlargement, secondary school (£3,500), County Council. 

GovAN—Workhouse at Merryflatts, Guardians. 

GRANGETOWN—Alterations to school, North Riding County Education 
Committee. 

Great ConNAnUD Elementary school, West Suffolk Education Com- 
mittee. 

GREENWICH—Refreshment-room, атор. private offices, at Borough 
Hall, Town Council ; additions to Delta Metal Works, Tunnel- 
avenue. 

HAMMERSMITH, W.—Baths and wash-houses, Borougli Council. 

HANLEY—Extensions to electricity undertaking (£18,000), Tow 
Oouncil. 

HAnLOw (Essex)—Police station, Commissioners of Public Works, 

Haxnwoop-IN-TEESDALE—Elementary school, Durham County Council, 

HawAnToN Нил, —Elementary school, Durham Oounty Council. 

HxANon —Elementary school, Education Committee. | 

Heath Town— Manual training centre, Staffordshire Education 

Committee. 

HxNaoxp —Additions to Oouncil school, Glamorgan Oounty Council. 

HexnamM—Secondary school (£12,000), Northumberland Education 
Committee. 

HrvsuaM—Houses, Middleton-road, Mr. J. Harrison. 

HicucATE, N.— Hall and classrooms (£2,000). 

Нил, Enp—Alterations, Hill End Asylum (£10,000), Herts County 
Oouncil. 

HvuppEspon—Elementary school, Herts County Council. 

F houses, Newmill-road, Messrs. Joseph Sykes 
an А 

HUDDERSFIELD —Additions to Moldgreen Oouncil schools, Education 
Committee. 

HuLL—Twelvehouses, Haltemprice-street, Mr. Е. Beilby ; seven houses, 
Perth-street, Mr. J. Osborne; four houses, Beverley-road, Mr. 
F. West; four houses, Oottingham- road, Messrs. Lison and 
Harris ; 16 houses, Brecon-street, Mr. A. Needler; four houses, 
i Mr. R. Foster; two houses, Portobello-street, 
Mr. W. Pickering; seed-crushing mills, Morley- street, Messrs. 
Wray, Sanderson, and Son; iron building, Bellamy- street, Mr. 
W. F. Cowx ; alterations to 38, Hessle- road, Messrs, Lipton, 
Limited ; alterations to premises, Alfred Gelder-street, Messrs. 
W. A. Massey and Co.; additions, Chanterlands-avenue, National 
Radiator Co.; vestry, St. George’s-road, Trustees of Church of 
St. John the Baptist; warehouse, Lockwood-street, Messrs. 
Robinson and Оо. ; shops, Waterworks - street, etc., Hull 
Corporation. 

Ном, — Rewiring 2,000 instruments (£800), National Telephone 
Co.'s premises. 

ILroRnp—Extensions, infectious diseases hospital, Urban District 
Council. 

IMMINGHAM 
Council. 

Incr — Houses, Wray-street, Mr. W. Bithell; five houses, Bird- 
street, Mr. H. Dickinson ; institute, Westwood-lane, St. Mary's 
Ohureh wardens. 

IsLINGTON, N.—Machinery and plant, Islington Borough Council. 


JARROW—Secondary school, Education Committee. 

JERSEY—Post office, Commissioners of Public Works. 

KENSNOTON, W.—Public conveniences, Ladbroke-grove, Borough 
Council. 

KkRsLEY—Secondary school, Education Committee. 

KILKENNY Electric power house, District Asylum Board. 

KINd's LyNN—Motor garage, Globe Hotel. 

Kincston—Theatre of varieties, Local Syndicate. 

KINGSrON (Surrey) — Electricity undertaking (£12,600) Town 
Council. 

KinKHAM-—Steam fire-engine, Urban District Council. 


LAMBETH $.E.—Publie conveniences, Waterloo Station, Borough 
Council. 

LANCASTER—St. Peter's School, Rev. D. Billington ; six dwelling- 
houses, Mr. W. Jackson; storage shed, Lancaster Agricultural 

1 20 cottages, Мг. R. L. Dil worth; four dwelling- houses, 

Mr. W. C. Halliday; 20 dwelling-houses, Mr. W. hiter; 

dwelling-house, warehouse, alterations, etc., Mr. James Wilson. 


Dock Temporary school (£250) Lindsey Oounty 
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SKEGNESs—H ydropathic establishment, Seacroft Golf Links, Board of 
Directors. 

SriNGsBY—Additions, school (£100), Managers. 

SovTHAMPTON — Additions to grammar school, West Marland, 


LxEps—Institute, Hunslet- road, Oongregational Trustees. 
LEIcESTER—Fruit shed, Midland Railway Co. 
LEOMINSTER—Secondary school, Hertfordshire County Council. 
LEvENsHULME—Municipal milkshope, Urban Distriet Council, 


LEXDEN—Alterations to workhouse, Board of Guardians. Governors. | о. 
LirrLE HurToN—Secondary school, Education Committee. Б SIDE school (£11,200), North Riding County 
LLANELLY—New Y.M.O.A. buildi 3,600). ee 
LLy—New N. M. O. A ings (£3,600) V school, Chalkwell IIall, Education 
mmittee. 


LoNcwoop—Dwelling-house, Longwood-road. Mr. J. Ainley, archi- 

6 SouTHEND—Dnust destructor (£11,000), Town Council. 

South HettoN—Elomentary school, Durham County Council. 

SourusBA— Important additions, Queen's Hotel, Managors. 

Воотн SurELps— Plant, electricity works (£7,052), Corporation. 

SoWERW BRIDGE Secondary school (£8,000), Education Committee. 

SrENNYMOOR — Higher elementary school and pupil teachers’ centre, 
Education Authority. 

i school (£700), North Riding County 

ouncil. 

STEAMHILL (ConkK)—Sanatorium (£12,000), Cork Hospital Board. 

STEETON— Elementary school, Keighley Education Committee; seven 
houses, Mr. W. Bailey, Bradford. 

SrokE —Post office, Messrs. Meiklejohn and Son. 

SroNE— Laboratory, grammar school, Governors. 

SUTTON CoLpFIELD—Free library (£3,500), Town Council. 

SwAFFHAM— Alterations at union workhouse, Guardians 

SWANSEA—Alterations, 32, Gower-street, Works Committee. 

e club and institute. Mr. T. E. Taylor, arobi- 

THURLS1uN—Council rooms (£1,000), Urban District Council. 

Torguvuay—Post ottice, Commissioners of Publio Works. 

TRALER—Electric cranes, Harbour Commissioners. 


— анаввои to elementary school, Education Com- 

mittee. 

LovcnHon—Electric plants, Broad Oak Colliery. 

Lower Hopron—Six dwelling-houses, Mr. Fergus Barrowclough. 

MAESTEG—Alterations to 1, Picton-street, Mr. Thomas Rees; addi- 
tions to 86, Picton-street, Mr. Howell l'homas ; alterations to the 
Horse апд Groom Hotel, Commercial-street, Mr. M. D. Thomas ; 
alterations to 100, Picton-street, Messrs. Thos. Rees and Sons ; 
house and shop, Caerau-road, Messrs. B. Jones and Oo.; science 
rooms, Plasnewydd School, Education Committee. 

MANCHESTER—Offices, Oxford-street, Refuge Assurance Oo. 

MANCHESTER—Buildings, Palatine Bank. 

MarsHCHAPEL—Alterations, school, Lindsey County Council. 

MEDLAB-WITH-WESHAM —Elemoutary school, Lancs. Education Com- 
mittee. 

MzrHIL—Sixty-eight houses, North British Railway Co. 

MRT BOROVUGH— Fire station, Town Council. 

MippLETON—Ambulance station, Corporation. 

MornA—Thirty-three houses, Мг. S. McIlwaine ; 17 houses, Mr. G. 
Patton. 

MoRLEY—Alterations at mill premises, Messrs. David Bradley. 

Мовретн — Elementary school, Northumberland Education Com- 


mittee. i 
Nrwixorox, 8.E.— Special school, Beresford-street (£4,950), London ааа school, Lance. Education 
County Council. TyNEMOoUTH—Street lighting, Town Council; police dwellings, site at 


NEw RomnEy—Lifeboat house, National Lifeboat Institution. 
NEWTONHEAD —Extensions, school, Education Conimittee. 


NORTHALLERTON — Police buildings, Town Council; elementary school, 
Education Committee. 


Chirton, Town Council. 
UswonTu — Houses (£12,000). Messrs. Brown and Spain, architects. 


WaLton—Additions, maternity hospital, West Derby Guardians. 
WANDSWORTH, S. W.—Elementary school, Hotham-road (£12,929), 


NorTHAMPTON—Elementary school, Town Council. London County Oounall 
NonTH BRANCEPETH — Elementary school, Durham County Council. Wanz—Eularging grammar school (£4,000), Herts Education Comi. 
OLDHAM—Cotton mill at Hollins, Devon Spinning Co. mittee, 


WarrINGTON—Factory. Mr. A. J. Howoroft, Oldham, architect. 

WATEHEAD— Cotton mill, Orme Mill, Limited. 

WESTMINSTER, 8.W.—Poet office, Oommissioners of Public Works; 
alterations to premises, Connaught street, Messrs. Pearcy, 
Tansley, and Co. 

Ше ме al ым secondary school (£950), North Riding County 

ouncil. 

WHITECHAPEL, E.—Training centre, eto., London County Council. 

WIMBORNE—St. Giles Church, restoration, Churchwardens. 

WiNcHESTER —Grand stand, Winchester Pageant Committee. 

W issaGE—Children’s homes (£5 48 ‹), Guardians. 

WOLSINGHAM—Elementary school, Durham County Council. 

WOLSTANTON—Fire station, Town Council; rate collector's office, etc. 

Work LE —Elementary school, Somerset Education Committee. 

WonsLEv—Secondary school, Education Committee. 

York — Twenty-eight houses, Curzon-terrace, and motor-house, 
Granville-terrace, Mr. С. Martin; additions, premises, 
St. Leonards, Messrs. Shann and Metcalfe. 


PARTICK —Chureh (£6,000), Trustees. 

Pexce—House, North Surrey District School, Mr. C. A. Sharp. 

PERTH — Extensions (£1,950), Academy buildings. 

PHILADELPHIA—Sub-station, Durham Oollieries Electric Power Co. 

PrrTLocHRY — Alterations, mansion house, Croftinloan. Messrs. 
Leonard and Morris, architects. 

PuNTYPRIDD — Storerooms at Llwynypia workhouse, Board of 
Guardians. 

PoxtycyMMER—Elementary school, Glamorgan County Council. 

PortsMouTH — Soldiers’ and sailors’ home (£18,020), Wesleyan 
Trustees. 

Pup- Ev —Secondary school, Education Committee. 

RapcLiFFE— Shops and public offices, Urban District Council. 

REDDITCH — Extensions to electricity undertaking (£500), Town 
Council. 

RETTENDON—Alterations to tower of church (£230), Churchwardens. 

RicHMoNp— Forty houses, Dancer-road, etc., Town Oouncil. 

RocupaLE—Parish church (£10,000), Ecclesiastical Oommissioners. 

RoLLESTON —Elementary school, Education Committee. 

RorHesay—Ohurch, Trustees О. F. C. 

RynorE—Elementary school, Durham County Counsil. 

Sr. ALBANs —Higher-grade school (£8,000), Education Authorities. 

Sr. ANNES—Elementary school, Lancs. Education Committee. 

Sr. AUSTELL—Public conveniences, Market-place. 

Sr. CLEORGE-IN-THE-East—Manual training college, etc., Berner- 
street. 

Sr. Pancras, N.W.— Extensions, Midland Grand Hotel, Euston- 
road, Mr. Bancroft, architect ; clubroom, Gloucester-road, Mr. 
Pitch, architect; buildings, Tottenham Court-road, Whitfield- 
place, Fitzroy-court, and Warren-street, St. Pancras, Messrs. Seth 
Smith and Monro. 

SALFoRD— Electric light installation, car depot, Corporation. 

SCUNTHORPE —Temporary school (S500), Lindsey County Council. 

SerrLe— Alterations, Golden Lion Hotel, Proprietors. - 

SHEFFIELD—Extending Shoffield Courthouse, Corporation. 

SHEFFIELD—Improvements to elementary school (£5,075), Staffs 
County Council. 

SHEFFIELD—Extension to engineering workshop, University. 

SHERBURN—Elementary school, Durham County Council. 

SunEWsBURY —Pavilion, Shrewsbury Bowling Olub. 

suogr HEATH-—Elementary school (£3,270), Staffs County Council. 

SHEEWSBURY —Pavilion, Shrewsbury Bowling Club. 

SILKSWorTH—Elementary school, Durham County Council. 

SITTINGBOURNE—Elementary school, Kent Education Committee. 

SkkcNEss— Elementary school (£3,000), Lindsey County Council, 


COMPANIES’ MEETINGS AND REPORTS, 


METROPOLITAN RAILWAY. 


The half-yearly general meeting of the Company was held on the 
28th ult., Sir Charles McLaren, Bart., M.P., being in the chair. 

The report of the Metropolitan Railway Co. for the half-year ended 
Doc. 31 last states that the total receipts for the half-year (deducting 
this Com} any's proportion of the revenue of the City lines and exten- 
sions) have n £347,651, and the expenses £191,959, leaving a 
profit of £155,692. Compared with the corresponding half-year of 
1906 the receipts show an increase of £3,775, and the cxpenses a 
decrease of £5,914. The net revenue account, after providing for the 
interest upon the debenture stocks and other fixed charges, and the 
dividend upon the preference stocks, and placing £6,000 to the depre- 
ciation fund, shows a balance of £19,845 available for dividend upon 
the ordinary stock. The directors accordingly recommend a dividend 
upon the ordinary stock for the past half-year at the rate of 10s. per 
cent. per annum, and to carry forward £5,515. The Surplus Lands 
Committee announce that the dividend on the surplus lands stock for 
the past half-year will be at the rate of £2. 15s. per cent. per annum. 
The directors call attention to the fact that this is the firat occasion 
since the agreement with the Great Central Co. came into force that it 
has been possible to make a comparison in the acoounts with the 
corresponding half-year, and they are glad to be able to show both an 
increase in the receipts, which En been continuous throughout the 
half-year, and а reduction in the expenditure, The extra revenue 
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has been earned in spite of very keen competition. То meet this com- 
petition a largely-increased service of trains has been run, the elec- 
trical working now in full operation having rendered this extra service 
possible without materially adding to the expenses. A conference 
was formed a short time ago of representatives of the various 
passenger-carrying companies in London with a view to limiting com- 

tition, adjusting fares, arranging through bookings, etc. It is hoped 
in this way to help the interests of the companies concerned, and, at 
the same time, to give increased travelling facilities to the public. All 
the electric underground lines likely to be made are now open, and itis 

ossible to gauge the effect they may have upon this Company by 

iversion of traffic. On certain routes the loss has been considerable, 
but the extra accommodation which all these lines afford has induced 
a large increase in the travelling habit of the people of London, which 
will, no doubt, further grow, and the directors have every reason to 
think that any loss incurred on particular routes will soon be balanced 
by gains in other 5 The result on the traffic of the elec- 
trification of the Hammersmith and City line and its extension to 
Addison-road has been satisfactory, and an appreciable increase is 
shown in the business in consequence. In conjunction with the Great 
Western Oo., who are partners in the line, it has been arranged to 
build a special station where the railway abuts on the site of the 
Franco. British Exhibition, with an entrance directly into the exhibi- 
tion grounds. From this it is expected that a large business will 
result during the ensuing summer. The directors regret that durin 
the half-year two accidents have happened—one at West Hamps 
and tho other at Farringdon-street. To meet the expenses arising 
from them it is pro to take £4,500 from the reserve fund. 

The CHAIRMAN, 1n moving the adoption of the report and accounts, 
said it would be observed there was an increase in the receipts of 
£3,775, and this was exclusive of their proportion of the receipts from 
the joint line which they now shared with the Great Central Co. 
Dealing with the causes that had contributed to the decreases in 
number of passengers and revenue, he said the multiplication of tubes 
in London, denm only one class of car, tended to discourage the 
habit of paying a higher fare on those lines, such as the Metropolitan, 
where more than one class of accommodation was still provided. So 
far as the second-class was concerned, this Company's electric trains 
made no provision for that class of passenger, and by far the larger 
number of those who formerly travelled second class now availed them- 
selves of the equally good accommodation which was supplied in their 
third-class cars, and this had led to a loss of revenue. Again, the fact 
that they had found it necessary to increase a number of thoir fares, 
which experience had taught them weretoo low, had tended to discourage 
their first-class traffic. The little second-class traffic they now had was 
carried in the trains of other companies, and not in theirown. With 
regard to the third-class, the increase in fares had helped them 
roi in the past half-year, but they had felt very seriously the 
elfects of new competition, notably from the Great Northern and 
Piccadilly and the Oity and South London Railways, as well as the 
London County Council electric tramways, the recripts at one station 
alone—namely, King's Cross—having fallen several thousand pounds, 
but at their other stations on the Circle and the St. John's Wood line 
there had been most satisfactory increases, which had more than com- 
pensated for this loss. Turning to the expenditure side of the account, 
maintenance of permanent way, works, aud stations showed a saving 
of £1,982, while locomotive and generating expenses had increased by 
£4,754, which was partly due to an addition of 351,000 train miles 
run, but more particularly to the high prices ruling for coal, and 
under this head alone there had been an increase for the half-year of 
£4,188. Carriage and wagon repairs showed a decline of £1,766, 
and traffic expenses were рау the same as the corresponding 
half-year, although they had run а much larger train mileage. 
General charges were £1,075 more, and law expenses £544 down. 
Rates and taxes showed а decrease on comparison of 24,515. 
The balance of aecount for working trains for other companics showed 
an increased credit of £4,427, a portion of which was due to their 


having made an arrangement with the District Oo. to provide the 
whole of the Inner Circle train service with their own stock instead of 
the District trains working over the Metropolitan line. They were 


thus able to reduce their net expenditure by £5915, and he was 
leased to tell them that the percentage of expenses to receipts had 
ern brought down from 62:19 per cent. to 59°76 per cent., a saving 
of 2 45 per cent. The result of these figures was that they were able 
to increase the amount taken to the net revenue account by £9,690. 
They received £825 more from the joint circle City lines, and from 
the joint line beyond Harrow an additional sum of nearly £€,0J0. 
This satisfactory outcome of the joint arrangement was due both to 
development of traffic and a saving in working expenses. A less 
agreeable feature was the increase of £5 776 in their paymenta of 
b.ukers' and general interest. Referriug to the comp tition which 
they had to face from tubes, motor oninibuses, aud the electric trams, 
the Chairman said the facilities for travel iu and about London had 
increased enormously within the last few years, and there was no doubt 
that for the time being thesupply of such facilities had outrun thedemaud. 
Referring to the London passenger traffic conference, which was com- 
posed ot the passenger. carrying compari-s in London, he raid that 
with so many interests involved the proce dings of the conference must 
necessarily be sontewhat slow, but so far they had every reason to be 
satisfied with the progress that had been made, und they felt sure that 
а great deal more was to be done by the various companies co-operatin 
together for the common good rather than by a system of wastetu 
competition such as they had had in the past. His attention had 
been called to a criticism of their accounts which appeared in the Press 
last week. Special reference was there made to two items in their 
general balance-sheet—namely, *' arrears of Government duty suspense 
account £50,000," and ‘‘reconstruction of stations suspense account 
£351,157." With regard to the £50,000, that represented an amount 
which they had to find over 20 years ago to meet а claim from 
the Government for arrears of passenger duty, and to raise the sum 


they issued £50,000 terminable debenture stock under parliamentary 
powers obtained in their Act of 1883. They provided for the payment 
of that money by taking £1,000 out of revenue every year, and they 
would find the aceumulation of those sums in an item on the other 
side in the general balance-sheet, amounting now to £22 282. With 
regard to the second item—namely, 251.157 for reconstruction of 
stations— that represented their share of the money spent on what was 
practically a rebuilding of the joint stations at High-street, Kensington, 
Gloucester-road, and South Kensington. Those who used those stations 
were, no doubt, aware of the very great improvement that had 
been made, and by the rearrangement made of the properties in front 
of the stations a very considerable increase in revenue from rents 
was being derived. High-street, Kensington, was the only station 
yet completed, but when the others were finished the rents they would 
receive would pay a very handsome return on the whole of their outlay. 
In the meantime, they were writing off the cost of the works out of each 
half-year's revenue. He regretted the dividend they were declaring 
was 80 small, and in concluding he said their electrical plant was now 
running very well, and the high standard of efficiency to which their 
electrical working had attained would enable them now to give the 
public greatly improved facilities and a better train service, while tho 
additional cost would be scarcely appreciable. 

Sir WILLIAM BIRT seconde the resolution, which was carried 
unanimously. 


YORKSHIRE ELECTRIC POWER. 


The report of the Yorkshire Eleotrie Power Co. for the half-year 
ended Dec. 31 last, to be submitted to the meeting at Leeds on the 
18th inst., shows a steady and progressive improvement in the 
Company's business. The profit on revenue account for the half-year 
amounts to £836, as against a loss of £403 for the preceding half year. 
After payment of mortgage interest the net revenue account shows a 
loss on tke half-year of £139, as against a loss of £1,211 for the half- 
year ended June 30. 1907. The loss made in the half-year occurred 
during the earlier part of that period ; during the last three months 
the receipts hive not only met all current expenses, but have been 
more than sufficient to cover mortgage interest in addition. The 
demand for energy from the Company's maius is steadily increasing, 
thereby reducing the average cost of production for each unit, 
and thus substantially improving the position of the undertaking. 
The directors anticipate with confidence profitable and con- 
tinuous progress of the Company's business for the yea 
1908. p to Dec. 31 last agreements had been entered into 
with consumers for a total of 5,548 kw. (7,457 h.p), being 
an increase of 2426 kw. (3,252 h.p.) during tho six months, 
which is a considerably larger increase than in any previous half-year. 
Amongst these new agreements is one with the British Carbide 
Factories; who have leased for a number of years a portion of the 
Company's land in close proximity to the generating station and are 
now erecting buildings thereou iu which calcium carbide will be 
manufactured on a large scale for the first time in Great Britain. They 
have contracted to take their supply of current from the Oompany, 
and will be important consumers. As the Company has now reached 
the position of meetiug expenditure out of revenue, the directors 
suggest that in future the general custom of electrical and industrial 
companies shall be followed and the report and statement of accounts 
issued to shareholders yearly instead of half-yearly as hitherto. A 
resolution to this effect will be submitted for the consideration of 
shareholders at the meeting in February. The directors regret that 
Mr. W. P. J. Faweus has found it necessary, owing to continued 
absence abroad, to retire from the position on the Board which he has 
held from the beginning of the Company. 


BLACKPOOL AND FLEETWOOD TRAMROAD. 


The report of tho Blackpool and Fleetwocd Tramroad Oo. for the 
half year ended Dec. 31 last states that, including the sum brought 
forward. the balance of profit, after providing for debenture interest, 
is £12,537, and the directors recommend a dividend at the rate of 
9 per cent. per annum, writing off £2,500 to depreciation reserve and 
£878 to general reserve account, leaving £2,408 to be carried for ward. 
The number of passengers carried during the half year was 1,799,442. 
The receipts from all sources amounted to £25,869. 


LIVERPOOL OVERHEAD RAILWAY. 


The report of the Livcrpool Overhead Railway Co. for the half-year 
ended Dec. 31 last, to be submitted at the meeting at Liverpool on 
the llth inst., states that the gross revenue receipts amount to 
£41,136 and the working expenses to £32,154. The directors recom- 
mend the declaration of a dividend at the rate of 4 per cent. per annum 
on пошу shares (less income tax), leaving £4,178 to be carried 
forward. 


ANGLO-AMERICAN TELEGRAPH. 


The report of the Anglo-American Telegraph Co. for the six months 
ended Dec. 31 last states that the total receipts from July 1 to Dec. 31, 
1907, including the balance of £24,142 brought forward, aniounted to 
£235,935. The traffic receipts show a decrease ef £7,7€8, as com- 
pared with the half-year ended Dec. 51, 1906. The working expenses 
of the half-year, as shown Һу the revenue account, amounted to 
£73,456, being a decrease of £3 049 as compared with the correspond - 
ing period of 1906. The directors. under the powers conferred проп 
them by the articles of associati-n, have, before declaiing the net 
profits, set apart the sum of £20.000 to the renewal fund, leaving a 
balance of £142,478. Quarterly interim dividends of 15s. per cent. on 
the ordinary stock and £1. 10s, per cent. on the preferred stock 
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were paid on Nov. 1 last, absorbing £52,500, leaving a balance of 
£89.978, out of which the directors recommend final dividends of 
£1. 5s. per cent. on the ordinary stock, £1. 10s. per cent. on the preferred 
stock. and £1 per cent. on the deferred stock, amounting together to 
£287.500, making a total distribution for the year ended Dec. 31, 
1907, of £5. 10e. per cent. on the 5 stock, O6 per cent. on the 
preferred stock, and £1 por cent. on the deferred stock. The balance 
of £2,478 will be carried forward. The renewal fund has been dehited 
with £90,000 asa provision on account of depreciation of the securities. 
and this sum has been deducted from the cost of ‘‘sundry securities 
in the balance-sheet and carried to a depreciation account. 


CENTRAL LONDON RAILWAY. 


The report of the Central London Railway Оо. for the half-year 
ended Dec. 31 last, to be submitted at the pun on the 5th prox., 
states that the capital expended during the half-year amounted to 
£19,482. The chief items are for the additional generating plant at 
the power-house and the new line at Shepherd's Bush. Compared 
with the corresponding period in 1906, there has been a decrease of 
£18,508 in the revenue receipts and of £5 152 in the working expenses; 
rates and taxes have decreased by £168. The available balance is 
£59,620. The number of passengers carried during the half-year 
amounted to 16,646,620, compared with 20,721,508. The decrcase in 
the number of ordinary ngers carried during the half-year is 
3,710 636 and of workmen 364,252, the total decrease being 4,074,888, 
or 19:67 per cent., compared with the corresponding period. А 
modified system of fares was adopted from July 1 last. An arrange- 
ment, subject to one month's notice, has been entered into with 
the omnibus companies, in accordance with which they reduced the 
length of their penny fare sections on the route of the Central London 
Railway. the latter retaining the minimum fare of 2d. The new fares 
came. into operation on . 15 last. The average receipt per 
passenger for the half year is 2 Old., as compared with 1:844. in the 
half-year ended December, 1906. The cost per passenger is 1:284. 
as compared with 1:094. in the corresponding period. Continued 
at'ention has been given to the reduction of the working expenditure 
to lessen, as far as possible, the loss resulting from the diversion of 
traffic by omnibus and other surface competition, as well as from the 
opening and development of other tube railways; and with the same 
view, improvements in the working and controlling of the trains 
li ve been adopted. After providing for interest on the debenture 
stock апа other payments, the net revenue. including £25 891 brought 
in from previous half-year, shows a balance of 270.750. The 
directors reconimend the declaration of the following dividends: On 
the undivided ordinary stock at the rate of 5 per cent. per annum for 
the half-year; on the preferred ordinary stock, at the rate of 4 per 
cent. per annum for the half-year ; on the deferred ordinary stock, at 
the rate of 2 per cent. per annum for the whole year. After provid- 
ing for these payments there remains a balance of £20,218. The 
directors recommend that of this balance £10,000 be credited to the 
reserve fund, the £10,218 remaining to be carried forward. The 
directors also propose that the outstanding acconnts for parliamentary 
expenses incu in the promotion of the Company's Bills in the 
sessions 1901 to 1905 be now cleared, and that the amount. £25 366, 
be charged to the reserve fund, leaving a credit balance of £72,880 ut 
that account. The locomotive account placed in suspense in 1903, 
pending the sale of the materials of the supersedod engines, is now 
closed. and the balance of £66,590 has been retransferred to the 
capital account. The line from Shepherd's Bush Station to the depot 
is in course of construction, and is to be completed in time for the 
opening of the Franco-British Exhibition in May next. A new 
station is being provided, immediately opposite the entrance to the 
exhibition. 


POWER-GAS CORPORATION. 


The report of the Power Gas Corporation for the year ended 
Sept. 50 last, to be submitted to the meeting on the 12th inst., states 
that the year's trading of Ashmore, Benson, Pease, and Co. shows а 
profit of £591, after contributing £3,500 for interest to the Oorpora- 
tion on its advances. The works have been fairly well employed duriug 
the year, and are busy at the present time. Аз intimated iu the 
previous report, the A. B. P. Accumulator Co., whose business was 
formerly carried on as a department of the Stockton works, but which 
it had been found impossible to carry on ata profit, has now been 
liquidated voluntarily, involving a net loss of £16,822, which has been 
ten porarily placed to a gi el account in the books of Ashmore, 
Benson, Pease, and Co. The directors have recently had the land, 
buildings, plant, and machinery of Ashmore, Bensun, Pease and Co. 
revalued, and they find that certain items have considerably depreciated 
in value chi- fly owing to the extensive alterations and additions n.ade 
from time to time in the ren.od-lling of the works. They believe 
that ic will be a sound policy to write these down to their 
true value. The majority of the holders of the deferred shares 
have agreed on certain terms that the whole of the loss should 
be written off their shares. This course involves some alteration 
of the Company's articles of association, and the directors draw 
attention to the proposed resolution the passing of which will enable а 
resolution to be submitted at a subsequent meeting, whereby the 
capital credited as fully paid on the deferred shares would be reduced 
by an amount correspondiug to the losses which have to be provided 
for. Several Mond gas installations, including repeat orders, have 
been completed and set to work during the past year. The directors 
regret, however, that the volume of power-gas business in this country 
has only been small, although satisfactory progress has been made in 
the sale of the Сошрапу'з plant abroad. Various negotiations are in 

for the installation of the Company's systems of gas produc- 
tion. Mention may be made of the Langwith By-Product Co., 


recently formed by this Company in conjunction with the Sheep- 
bridge Coal and Iron Co., to install a large Mond ammonia recovery 
installation at the Langwith Oolliery. This contract was not concluded 
in time to reap any benefit in this year's accounts. A contract fora 
large Mond gas installation which was entered into some time ago with 
Kosmoid. Limited, of Dumbarton, but which was never completed 
owing to the financial difficulties of that firm, has resulted ina debt 
of £2.305 in this year's accounts. In consequence of the uusatisfacto 
results of the year's trading the diroctors have decided to waive their 
fees for the year. The balance-sheet now presented shows a balance 
to credit of profit and loss account of £255, which the directors pro- 
pose to carry forward to next account. In their report the auditors 
state that the property account of the Company appears in the 
balance-sheet at cost without depreciation. The investment in and 
advances to Ashmore, Benson, Pease, and Oo. are taken at cost 
without depreciation. The buildings, plant, and machinery of Ash- 
more, Benson, Pease, and Co. have been recently rovalued, and the loss 
shown thereby, together with other items of loss, chictly resulting 
from the liquidation of the A. B. P.“ Aceumulator Oo., referred to in 
our last report, the directors propose to deal with by a reduction of 
capital. The investments in other companies are taken at (ace value, 
but for these the market price, where available, is considerably less 
than face value. The estimate of profits on contracts partly executed, 
as in former years, has been made by officials of the Company. 


NEW COMPANIES REGISTERED. 


Harpenden (Selangor) Rubber 5 Jan. 18. Capital, 
£30,000 in £1 shares. Objects: to acquire Harpenden Estate, Карат, 
Selangor, with other assets. undertaking, and liabilities of a company 
incorporated in Ceylon under same title. No initial publie issue. 
Registered office: 20, Eastcheap, Е.С. 

Mercedes Electric Manufacturing Co., Limited.—Registered 
Jan. 25 by R. C. Leach, 10, Serjeant's-inn, Е.О. Capital, £50,000 in 
£1 shares. Objects: to carry on the business of manufacturers of 
motors, motorcars, cycles, and other vehicles of all kinds, whether 
driven by electrical or other power, eto, and to adopt an agreement 
with Mercedes Mixte, Limited. No initial public issue. Registered 
office: 114, Regent-street, S. W. 


Langkat Sumatra Rubber Co, Limited. — Registered by 
Stibbard Gibson and Co., 21, Leadenhall street, Е.О. Capital, 
£75 000 in £1 shares. Objects: to acquire three estates in Upper 


Laugkat, Sumatra, known as Blankahan, Blankahan A, ahd Soengei 
Roean ; to adopt an agreement with the Rubber Estate Agency ; to 
acquire estates, plantations, and lands, producing or likely to produce 
rubber, coffee, cocoa, and other деше, etc. Registered office: 
Mincing-lane House, Eastcheap, E.O. 

“Z” Electric Lamp Manufacturing Co., Limited.— Registered 
Jan. 25 by Bird and Bird 5 Gray’s-inn-square, W.O. — Capital, 
£150 000 in £1 shares. Obj-cts: to acquire the business of the 
Z Electric Lamp Syndicate and that ot the Albion Electric Lamp 
Works, which the said syndicate has contracted to purchase; to а lo; Ё 
an agreement with the said syndicate, W. L. Pak:nham (as trust e 
for the holders of the A shares therein), and Н. Е. Brown (as 
trustee for the holders of the ‘‘ B" shares therein); aud to carry on 
the business of manufacturers of incandescent limps and the com 
"ponent parts thereof, makers of and dealers in electrical apparatur, 
fittings, and plant, eto. No initial public issue, Registered office: 
Orient House, New Broad.street, E.C. 


Liens Registered. 


Mexiean Rubber Co., Limited.—Issue on Jan. 7 of £1,000 6 per 
ccut. debentures, part of series created Dec. 10, 1907, to secure £5,000. 
Charged on the company's undertaking and property, present and 
future. No trustees. Total amount previously issued of same series, 
51,750. 

Lowden Electric Lamp Co , Limited (Acton Green). —A deben- 
ture, dated Dec. 18, 1907, to secure £350, charged on the company's 
undertaking, including uucallei and unpaid capital, has been 
registered. Holders: British Westinghouse Electric and Manufacturing 
Co., 2, Norfolk.street, W.C. 

Westminster Engineering Co, Limited.—Issue on Dec. 14 of 
£600 5 per cent. debentures, part of series created Aug. 25, 1900, to 
secure £4 000. Charged on the company's undertaking and property, 
present and future, iucluding uncalled capital. No trustees. Total 
amount previously issued of sime series, £5,400. 

Newcastle-upon-Tyne Electric Supply Co, Limited.—A 5 per 
ceut. third mortgage debenture, dated Jan. 2, 1908 to secure 
£300,000. has been registered. Property charged: the company's 
undertaking and property, present and future, including uncalled 
capital. Holders: Lloyds Bank, Neweastle-on-Tyne. 

New System Private Telephone Co. Limited (London).— 
Particulars of £3,000 debentures creat d by resolution of Jan. 7, 1908, 
have been tiled pursuaut to Section 14 (4) of the Companies Act, 1900. 
Property charged : the company's undertaking and property. present 
and future, including uncalled capital (if any), but excluding royalties, 
money’ paid or payable, and shares allotted or allotable under all and 
other benefits of uu agreement dated April 7, 1905, and a supplemental 
agreement dated Dec. 10, 1904, whereby the company granted licences 
to the Yorkshire Private Telephone Co. to use Patent No. 28.612 of 
1896. No trustees. An issue on even date of £2,000 debentures, part 
of above series, has also been registered. 

Egyptian Delta Light Railways, Limited.— Issue on Jan 17 of 
£25,000 4 per cent. debentures, part of series created by resolutions 
of March 25, 1897, June 19, 1900, Feb, 23 and May 31, 1904, and 
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July 25 and Nov. 10, 1907, to secuee in all £505,000. Property 
charged: shares, dobentures, securities, railways, undertaking, and 
other assets owned by the company, present and future (suhject as to 
the property purchased from La Compagne des Chemins de fer 
Economiques de l'Est Egyptien to £242,180 33 per cent. debentures, 
avd as to property acquired from the Metropolitan and Cairo Helouan 
Railway Soci-té Anonyme to £E96,000 4 por cent. debentures. 
Trustees: Sir Gerald Fitzgerald, K. O. M. G., 18, Oadogan-gardens, 
S. W., and Sir John R. Heron-Maxwell, Bart., 9, Wilbraham- place, 
London. Total amount previously issued of same series, £480,000. 
Lancashire Light Railways Co., Limited.—A mortgage, dated 
Jan. 1, 1908, to secure £2,000 (supplemental to and transferring the 
charge created by an indenture dated June 29, 1907, covering £6,000, 
and securing a further £35,000) has been registered. Property 
charged: all moneys due or to become due under a working agree- 
ment with the St. Helens and District Tramways Оо. ; all moneys. 
shares, securities, or other consideration to which the company may 
become entitled as the purchase money in respect of any sale of its 
railway property or undertaking, or part thereof ; the company's rail- 
way and any extension thereof, with all tolle, rates, and charges for 
the time being, authorised to be demanded or charged in respect 
thereof, and the company's undertaking апа property, present and 
future, including uncalled capital (subject, as regards railway, etc., 
" апу working agreement). Holders: Lancashire United Tramways, 
therton, 


LEGAL INTELLIGENCE. 


HEATH v. THE CORPORATION OF BRIGHTON. 
Nuisanee from Generating Station. 


This case occupied the attention of Mr. Justice Joyce in the 
Chancery Division of the High Court of Justice for a number of days. 
From the facts, as set forth in the 7 ies, it appears that the plaintiffs 
were the incumbent and the trustees of the church of S3. Mary and 
Mary Magdalene at Brighton. Annexed to the church there wore 
buildings which wore used for the purposes of Sunday schools, classes, 
& working-men's club, and meetings of various kinds in connection 
with the parish. The church was capable of holding about 300 
people, and the congregation was drawn from the surrounding district, 
which was chiefly occupied by poor people. In 1891 the defendants, 
the Corporation, erected upon land acquired by them under the 
Brighton Electric Lighting Order, 18835, and in close proximity to the 
church, в quantity of machinery for generating electricity. In 1905, 
for the purposes of their tramway and electric lighting system, the 
Corporation erected а new generating station at South wick, outside 
the borough, and connected it with their existing works, which 
were at the same time extended, machinery being added for 
transforming and tiansmitting currents of electricity. The plain- 
tiffs alleged that, in consequence of this extension of the works, 
the defendants had, since March, 1926, caused, and were still 
causing, а nuisance to the plaintiffs by noise. By reason of such 
noise it was alleged that the incumbent and his congregation were 
inconvenienced aud disturbed, not only in the church but ia the 
adjoining buildings, where is was difficult, and at times impossible, to 
hold classes and meetings as had been done before. The plaintiffs 
accordingly claimed an injunction restraining the defendauts from so 
using their machinery as to cause nuisauce and annoyance to the 

laintiffs and other persons using the church or any of the buildings 
in question. The defendants denied that they were causing а nuisance 
to the plaintiffs. They alleged that their machinery was of the best 
and most smoothly working modern type, and was adequately housed 
in а building specially designed and suitable fur the purpose, and that 
in most s of the church it was impossible to hear any sound at 
all from the works, and iu other parts of the church and classroon.s 
any sound from the works amounted at most to a faint hum or buzz 
which could only be detected in the absence of all other sounds, and 
did not at any timc amount to a nuisance or even to any appreciable 
іпсопуепі‹ псе. They further relied on the statutory powers given to 
them by the Biighton Corporation Act, 1900, and also on the fact 
that they as a public authori.y were exercising such powers and 
performing their duties with relation to the public supply of electricity 
in a reasonable and proper n.anner and according to the best and most 
approved methods. 

‘The case occupied the attention of tha Court for several days, a large 
number of witnesses being examined on either side. It appeared from 
the evidence that the noise complained of was a humming or аа 
sound of а peculiarly varying and elusive nature, being experieuce 
in different degrees of intensity at different times and in different 
parts of the building. The incumbent, the Rev. Edward Heath, in 
describing the effect of it upon himself, said that when he was preach- 
ing it was impossible to think over what he was going to say, and he 
had for some time past been compelled to disuse the pulpit aud preach 
from the floor of tlie church. There was the usual conflict of evidence 
in such cases, the plaintiffs’ witnesses asserting that the noise was 
distressing and annoying to them, while тару of the defendants’ 
witnesses declared that they could only hear it by listening very 
intently for it. 


At the conclusion of the evidence, and after hearing the address of 


counsel, his Lordship reserved his judgment. 


TRAMWAY COMPANY’S REPAIRS. 


In the King’s Bench Division of the High Court of Justice on 
Monday, Feb. 3, Mr. Justice Phillimore and Mr. Justice Walton, 
sitting as a divisional court, had before them the case of West v. the 


Bristol Tramways Co. on defendants’ appeal from the decision of Judge 


Castle, sitting in the Tolzey Court. Mr. Clavoll Salter, K.C , and 


Mr. Vachell appeared for the appellant company, and Mr. Inskip 
reprcsent«d tho respondent. 

PLAINTIFF, a maiket gardener, of Bristol, complained that by reason 
of the d-fendant company having paved the roadway opposite his 
garden with wood blocks treated with eroosote his plants had been 
injured, ard he brought his action against the defendant for а 
nuisance. The case was twice before the learned Recorder of Bristol 
and a special jury. On the first occasion the jury failed to agree, 
and on the second judgment was entered on their finding for the 
plaintiff. The defendant company now appealed, pleading that the 
were protected in what they had done by their statute, and submit 
on this ground, and on also tho findings of the jury, that judgment 
should have been given in their favour. 

Mr. CLAVELL SALTER, K. O., in support of the appeal, pointed out 
that Parliament had imposed upon ths defendant company the obligu- 
tion of maiutaining a portion of the roadway, and they had at all 
times to execute the repairs under stringent and mandatory orders. 
They were, in fact, in & quasi public position, and were made respon- 
sible for the middle part of the roadway as if they were a highway 
authority. He submitted, first, that they could not be liable in an 
action for doing what they were told to do by Parliament, and, 
secondly, that on the finding of the jury as to the reasonable necessity 
of what they liad done they were entitled to judgment. 

Mr. INskiP submitted that, while it was the duty of the company 
to pave the roadway, they were notentitled to use а chemical prepara- 
tion, the fumes of which injured the property of others. 

Mr. Justice PHILLIMORE, in giving judgment, said in his opinion 
the appeal must be dismissed. No doubt the tramway company was 
ordered to keep in repair a portion of the highway, and to do it by 
using wood paving, but the Act did not state that they were to use 
wood blocks treated with creosote. The plaintiff was, therefore, 
entitled to recover in respect of any damage he had suffered in con- 
sequence of the action of the company. 

r. Justice Walton concurred, and the appeal was dismissed 
with costs accordingly. 

Leave to further appeal was granted on the defendant company 
consenting not to ask for costs of going to the Court of Appeal in the 
event of succeeding in that court. 


PLACING OF TELEGRAPHIC WIRES. 
Iron v. Wooden Poles. 


On Tuesday in the King’s Bench Division of the High Court 
Mr. Justice J. T. Lawrence, the Hon. A. E. Gathorne-Hardy, an 
Sir James Woodhouse, sitting as the Railway and Canal Commission, 
had before them the case of the Postmaster-General v. the Metropolitan 
Borough of Woolwich, which came up on an appeal from the award of 
the ату magistrate for the Woolwich district. 

On April 4 last the Postmaster-General gave notice in writing asking 
the consent of the defendants to the placing of certain overhead tele- 
graphic wires in certain streets of the borough. The Oouncil failed to 
give their consent within the required 21 days, and thereupon a 
difference arose between the Postmaster-General and the Borough 
Council, and in pursuance of the Telegraph Act, 1878, the matter was 
referred to Mr. Arthur Hutton, stipendary magistrate for the district. 
After hearing the case on July 2, 1907, he made an order that the 
Postmaster.General should be at liberty to place and maintain over- 
head telegraphic lines as specified in the notice, and he also made an 
award that the wires should be placed overhead in certain placcs and 
underground in other places. The Postmaster-General was, however, 
dissatisfied with the award of the magistrate so far as it ordered that 
certain telegraph wires should be attached to iron poste, and so far as 
it related to the placing of the wires underground in certain parts of 
the borough. 

The Borough Council contended that by placing the wires under- 
ground within portions of the district the amenities of those districts 
ав residential areas and their rateable values would be preserved, and 
there would be no obstruction. In reference to the placing of wires 
overhead, they presented similar considerations in contending that 
iron poles were more sigl.tly. 

Sir ROBERT HUNTER, for the Postmaster-General, in presenting the 
case, explained that these wires were to be put up to connect alarms 
with fire brigade stations, but ultimately, no doubt, they would be 
used for telephone purposes. He estimated that if the work was done 
in the manner he contended it ought to be done, there would be a 
difference of £220 from the way the defendants contended the work 
should be carried out. : 

Mr. M. Е. Roverrs, assistant engineer-in-chief, G.P.O., and an 
electrical engineer, gavo evidence as to the advantages to be gained by 
having the work doue according to the Postmaster-General's idea and 
the saving of cost. 

Mr. ALFRED Cox UE, an architect and surveyor, deposed to the. 
houses in the areas to which the Borough Council raised objection to 
the Postmaster-General's proposals being composed of from four to 
seven rooms, more than one family generally residing in one house. 

Mr. ТномАв EpwAnD Юоске, estate agent, said that iron poles did 
not deteriorate the selling value of the property. 

Mr. JAMES В. Dickson, borough engineer, Woolwich (called for 
the Borough Council), gave evidence as to the lasting value of ап iron 
pole over that of a wooden pole. He had been at the laying of miles 
of electric wires both in Woolwich and in Shoreditch, and he was of 
opinion that if the present work was carried out according to the 
Postmaster-General's idea it would aflect certain residential! areas. 

Mr. DonaLy Dunwoopy said he did think the Borough Council 
were unreasonable in their demands. 

The hearing was continued on Wednesday, when counsel and Sir 
Robert Hunter having addressed tlie Court, the Commission reserved 


judgment. 
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SUPPLYING ELECTRIC LIGHT. 


Bourne and Hollingsworth v. the Marylebone Borough 
Council. 


This case came before Mr. Justice Ridley and а special jury, and 
was an action by the plaintiffs, drupers of Oxford-street, agaiust the 
defendants for damages for alleged breach of contract. 

Plaintiffs’ case was that by a contract made between the plaintiffs 
and the defendants the latter agreed to supply electric light to the 
plaintiffs for their new premises in Berners-street. Plaintiffs contended 
that it was an express term of the contract that the supply of the 
light shonld be at the rate of 240 volts, and that the supply should be 
given to the Berners-street premises by the first week in September, 

906, when an autumn sale was to take place. The contract was 
artly in writing and partly verbal, interviews having taken place iu 

2i and September, 1905, between Mr. Hollingsworth and Mr. F. A. 
Wilkinson and Mr. A. Wright on behalf of the defendants. All the 
lamps were prepares on the premises, but the defendants broke their 
contract and did not supply the light by Sept. 25. The light was not 
supplied until Oct. 9, 1905. By a verbal contract made on Sept. 22 
. it was agreed that if the panni. would adapt their premises so as to 

receive a temporary supply of light at the rate of 200 volts instead of 
240 volts the light would be furnished within two days from Sept. 22. 
Plaintiffs accordingly employed Messrs. Bros, who adapted the 
premises, but tlie light was not supplied within the specified time. 

Defendants' csse was that neither Mr. Wright nor Mr. Wilkinson 
had any authority from the defendants to enter into any of the alleged 
contracts, and that neither of the alleged contracts were under the 
seal of the Corporation. 

Mr. Lush, K.C., and Mr. J. D. Crawford appeared for the plaintiffs 
and Mr. Shearman, К.О., and Mr. McCarder for the defendants. 

In the result the jury returned & verdict for the plaintiffs on all 
points, but the casc stood down for legal arguments as to the liability 
of the defendants. 


COMPANY'S WINDING-UP. 


In the Liverpool County Court on Friday last application was made 
under the Companies Act to Judge Shand for a temporary stay of 
all proceedings under the order made last July for the winding-up of 
the Patent Exploitation of Liverpool. 

Oounsel for the contributories, creditors, and the liquidator said 
the interests of the petitioning creditors, the Electrical Puwer Storage 
Co., of London, had been sold to Mr. W. P. Thompson, the promoter. 
who was also the largest sharcholder and largest creditor of the Patent 
Exploitation. The action of the company agaiust Siemens Bros. 
and Oo., which went to the House of Lords, had now been determined, 
and damages, after inquiry, һай been fixed and agreed at £5,000. 
This sum would be coming in shortly to Mr. W. P. Thompson, to 
whom the damages had previously been assigned by the company. 
It was Mr. Thompson's intention to pay off all the claims against the 
po ed and then apply to the Court to annul the winding-up order. 

The petitioning creditors wrote through their solicitors that they 
were no longer interest«d in the proceedings, and the Official 
Receiver, опе of the joint liquidators, offered no objection to the 
W 

is Honour granted a stay of all proceedings for one month. 


CROWSON v. METROPOLITAN RAILWAY CO. 


At the Marylebone County Court Mrs. Florence Crowson sued the 
Metropolitan Railway Co. for damages in respect of serious injury to 
one of her fingers, caused by one of the vestibule sliding doors. She 
said that she was alighting ітб a train at Sloane-square recently, when, 
by reason of the brakes being suddenly released, she was thrown 
violently forward. То save herself !тош being thrown on to the 
platform she caught hold of the door, and thus sustained her injuries. 

The guard said that both the plaintiff and пег husband were on the 
platform of the train before it stopped. The gentleman squeezed 
through the door, and was on the station platform before tho train 
stopped. The lady was l;llowing when she met with her injury. 

оозе for the defendants said the company did everything in 
their power to guard against accidents by the provision of straps, etc. 
There must be the jerk complained of occasionally on 'buses, tramcars, 
and other vehicles. 

The Judge said he could not help plaintiff. She had no right to be 
on the platform of the train before it came to a standstill. He gave 
udgment for the defendants. 


PROVISIONAL PATENTS, 1908. 


JAN. 24, 

1670. Electric current generators and motive power machino., 
Walter Shelverton Frost 135, High - street, Homerton, 
London. 

1696. Improvements in means or apparatus for heating by 
electricity. Leopold Aron Frank, 1, Great James-street, 
Bedford-row, London. 

1709. Improvements in and relating to ocollecting rings for 
dynamo - electrico machines. The British Thomson- 
Houston Company, Limited, 83, Oannon-street, London. 
(Jakob E. Noeggerath, United States.) 


JAN, 2b. 


1719. Improved “magnetic” shuttle-operating mechanisms for 
looms. John Thom., jun., and Co. and Robert MacPhail, 
100, Wellington-street, Glasgow. 


1734. Improvements in electric battery sub-stations fed from 
alternating-current systems. Alfred Mils Taylor, 12, 
Ashfield-road, King's Heath, Worcester. 

1751. Improvements in or relating to vehicles propelled by 
& combination of electrical and mechanical power. 
Willis Nelson Stewart, Edward Brice Killen, and Frank 
Harris, 52, Queen Victoria-street, London. 

1754. Improvements relating to the recuperation of electric 
energy for projectors and the like. Amédée Lertourné, 
Birkbeck Bank-chambers, Holborn, London. (Date applied 
for under Section 91 of the Act, Feb. 11, 1907, being date of 
application in France.) (Complete specification.) 

1770. Improvements in dynamo-electrio machines. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (General Electric Company, United States.) 


JAN, 27. 

1791. Improved propeller for use in ships, aeroplanes, flying 
machines, or steerable balloons driven by steam, 
oil, electricity, or other means. Osmond Watkins and 
Arthur Johnson, Tho Highlands, Broomy Hill, Hereford. 

1787. Improved portable or pocket apparatus for wireless 
telegraphy. Ferdinand von Madaler, 61, Stanley.street, 
Battersea, London. 

1832. Improvements in and relating to dynamo - oeleotrio 
machines. Siemens Bros. Dynamo Works, Limited, and 
Moritz Schenkel, Queen  Anne's-chambers, Westminster. 
(Complete specification. ) 

1848. New or improved apparatus for alternative wireloss 
telegraphy and telephony. Josef Schiessler, 46, Lincoln’s- 
inn-fields, London. (Complete specification.) 

1850. Improvements in or connected with electric relays. 
Eustace James Mullett, 173, Fleet-street, London. 


JAN. 28. 

1868. Apparatus for the production of an electric glow in an 
exhausted vessel, and modification of the said glow 
by meaus of a magnetic field. Frederick John Jervis- 
Smith, Battramsley House, Lymington, Hants. 

1877. Improvements in electrolysis of liquids. Arthur Alexander 
Govan, 55, Bothwell street, Glasgow. 

1947. Improvements in or relating to machines or apparatus 
for reproducing in ordinary characters telegraphio 
or other messages or intelligence in the form of 
perforations in a tape. Frederick George Creed and 
William Arthur Coulson, 46, Lincoln's.inn-fields, London. 

1948. Improvements in and relating to electric motor-control 
systems. The British Thomson- Houston Company, Limited, 
85, Cannon-street, London. (General Electric Company, 
United States.) : 

1949. Improvements in and relating to commutators for 
dynamo - electric machines. The British Thomson. 
Houston Company, Limited, 85, Cannon-street, London. 
(General Electric Company, United States.) 

1950. Improvements in gravity switches as applied to tele- 
phones and the like. Jolin Edward Kingsbury, 24, 
Southanipton- buildings, London. (Bell Telephone Manufac- 
turing Company, Belgium.) 

JAN. 29. 

1984. Improvements relating to electric ignition apparatus 
for internal-combustion engines. The Electric Ignition 
Company, Limited, and Frederick Harold Hall, 24, Temple- 
row, Birmingham. 

2074. Improvements in eleoctrically-controlled lifts, hoists, 
cranes, and the like. Eugene Chaudoir, 173, Fleet-street, 
London. 

2082. Improvements in current eollectors for use in electric 
traction systems The British Thomson-Houston Com- 
pany, Limited, 85, Cannon-street, London. (General Electrio 
Company, United States.) 


JAN. 30. 

2085. Electrically-operated railway switch points and signals. 
Arthur Henry Johnson, Wanganni, Ashdown road, 
Epsom, Surrey. І 

2088. Improvements in or relating to electrical ignition 
apparatus. Tom Welsh, 122, George-street, Edinburgh. 

2094. Improvements in devices for giving visual and oral 
warning of the leakage of electric currents. Edward 
May Munro and Brecknell, Munro, and Rogers, Limited, 
Finsbury-pavement House, London. 

2103. Improvements in or relating to electric lamps. Catler, 
Wardle, and Co., Limited, and Walter Wardle, 55, Market- 
street, Manchester. 

2120. Improvements in arc lamps. Alfred Harold Greening and 
Charles Petitjean, 15, Clitford's-inn, London. 

2127. Improvements in electrically-operated whistles. Benjamin 
Joseph Barnard Miles, 23, Southampton-buildings, London. 
(The Signal and Control Company, United States.) (Com - 
plete specification. ) 

2153. Improvements in incandescent electric lamp caps and 
couplings. William Woodyer Buckton, 72, Victoria-street, 
London. 

2159. Improvements in and connected with electric motors, 
Arthur James Page and Harold English Harrison, d, South. 
street, Finsbury, London, 


914 


$163. Improvements in hauling gear for electric hauling 
eee Mark Archer, 51, Bedford - street, Strand, 
ndon. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on Feb. 13.) 
1906. 

22920. Electrolytic cells. Hatfield, 

23016. Dynamo-electric machines for maintaining a constant 
or practically constant electromotive force under 
variations of speed specially applicable to train- 
lighting. Mackie. 

24084. Magnetic compasses. Smith. 

$9734. Mechanical ears for carrying overhcad transmission 
cables for electrical traction purposes. Oliver. 

1907. 

1197. Treatment of boron. British Thomson-Houston Company. 
(General Electric Company.) 

1964. Manufacture of electrical accumulators. Miura. 

1856. Devices for regulating pressure of alternating-current 
generators. Ganz und Co. Eisengiesserei und Maschinen- 
fabriks Akt.-G«s. (Date applied for under International 
Convention, Jan. 19, 1906.) 

1517. Construction of choking coils for alternating-current 
| Morcom and Walshe. 

1713. Electric fusible cut-outs. Eckstein and Heap. 

1759. Radio - telegraphy. Raymond Barker and Amalgamated 
Radio-Telegraph Company. 

1781. Magnetic clutches. Ravenshaw, Middleton, and Townsend. 

2138. Brush-holders for dynamo - electric machines. British 
Thomson-Houston Oompany. (General Electric Company.) 

$4174. Electric ignition switches. Chambers and Bennett. 
(Date applied for under Rule 13, Jan. 31, 1907.) 

2459. Dynamo-electrio machines. Walker. 

2815. Safety terminals for electric accumulators and other 
appliances for use in mines or otherwise. Best. 

$997. Apparatus for making and breaking the current on 

eleotrically-füired internal-explosion engines and the 
like. Chambers and Bennett. 

8254. Tithe switohes for electric circuits, and more particu- 
larly for use with electric lights. Venner and 
Griesbach. 

3916. Electrical heating apparatus. Reynolds. 

4182. Protective devices for electric circuits. British Thomson- 
Houston Company. (General Electric Company.) 

4574. Secondary batteries. Oppermann. 

4738. Electric rock drills and the like. Allgemeine Rlektricitüts 
Ges. (Date applied for under International Qonvention, 
Feb. 27, 1906.) 

5066. Electric couplings or connections. Hann, Igle, and 
Drake and Gorham, Limited. 

0334. Method of producing undamped electrical oscillations. 
Eisenstein. 

5575. Manufacture of electric conductors suitable for use as 
incandescing bodies in electric lamps. British Thomson- 
Houston Company. (General Electric Company.) 

6057. Overhead oonductors for electric tramways and the 
like. Bill. | 

6242. Systems of electrical distribution employing vapour 
rectifying devices. British Thomson-Houston Oompany. 
(General Electric Company.) 

6716. Dynamo-electric machines or motors. Siemens Bros. 
Dynamo Works and Wilson. 

6999. Electric telegraphy. Siemens und Halske Akt.-Ges. 
( „ for under International Convention, March 22, 


7785. Duplexing telegraph lines. Kitsee. 

$240. Sockets or holders for incandescent electric lamps. 
Dainseaux. 

0851. Maximum demand electric indieators. British Thomson- 
Houston Company. (General Electric Company.) . 

10007. Method of and means for altering the working speed 
of polyphase motors. Siemens Bros. Dynamo Works and 
Poynder. 

11072. Plates for electrical accumulators. Margulis. 

11673. Commutators for electrical machines. Von Ammon. 

18175. Electric selecting apparatus for telephones and the 
like. Watkins, Bolster, and Goodsell. 

14231. sa eee fusos for use in blasting and the like. 

n. 


17947. Automatic electrical gong-ringing device for eleetrical 
stroet railway сага. Fallek 

19626. Electrical locking apparatus for railway signalling. 
Siemens Bros. and Co. (Siemens und Halske Akt.. Ges.) 

20047. Method of inserting former-wound coils of flat copper 
into the slotted iron cores of electrical machines, 
Siemens Bros. Dynamo Works. (Siemens. Schuckertwerke 
Ges ) 

83641. Electric light pendants. Hanwell. 

6403. Telegraph sounders. Whitney. (Date applied for under 
International Convention, Nov. 15, 1906.) 
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COMPANIES' STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amount 


É Name. 
шике arte Со „б peroent Cum. Pref., Nos. 1-70 000 1 


% re ewe is cans csi a E qa RERUM AS 
Aron klectrioi y Meter. 6 p.o Cum. Pref. Shares, 1-125 000 1 
ordinary ^os. 1 12, ũũʒhuuh 
British Aluminium Oo., U: dinars: 2001-40 000..... sete era ose 
7 per cent. um. Pref., 1-40 000 
“А” 6 ver cent. (um. Pref.. 1-20 000 .............. 


—— 4 per cent. Funding certificates, [e^ 000.......... m А 


5 per cent. let Mort, Deb, stock, R). 
5 cent Leven Den, ee Red., 
British !-gulated and Helsby Сан: а Ord., 1-100 000. 
6 per oent, Cum. Pref., 1-100 000 
4} per cent. исече Te entures ...............- 100 

Рака. Toumson- Houston 44 per cent. 1st, Mort. Deb. 300 
British We-tinghouse Elec. and Manuf. 6 per cent Pref., 

275 001-575 000 
4 cent. Mortgage Debenture 


чове % % % %%% % % % „„ „„ %% „% %%% % %%%%%0ñĩi?i7t оо оо озооо овое о о 


62 2 „„ „ „ „„ ое 


per Stock 100 
Brush Electrica! Engineering: Ordinary, Nos. 1.105 731 .... : А 


paid. 


Last price. 
£ 


. 116-13 


. 6/32 9/ 


—— Non. Cum ‚б per cent., Pref. ...................... ; 
—— 5 per cent 1% Debenture Stock .......... РЕТИ 100 .. 
La Zod Debenture 8tock.................. 100 .. 
Оше e, Debentureee sss. 0 . 
—— Oral vary / 
—5 Deor f 8 8 
Consolidated od Весо Co., Ordinary, 1-110,000 ............ : 
§ pu Cent Ю=бепїїтев............................ 100 . 
Dick Kerr and Co., Ordinary, с 18200 c 1 
6 per cent. Cum. Pref., 1-300 000 .................. 1 
por ешь Debenture stuck &ed. .............-.. 100 . 
Eds. n an an United, **A"8har.s,1- 9261 ............ 8 
“ A” Snares O1-O17. 1199 5 
5 per cont, Debentures ............................ 100 .. 
4 per cent. Deb. Stock, Red. ...................... 100 . 
Electric Construction, Nos. 1 to 112 100 ................ 2. 
7 per cent. Cumulative Pref. ...................... 8 
cent. P lst Mort. Deb  .................. 100 . 


4 per cent. Perp. 
Electrolytic Alkali Co., Urdinary, 1-202,21 


8 2s 
9 Limited, 5 per cent. lst Mort. Deb. Stock. Red. .. 100 


eral Electric Gom pany (1900) 5 
——— 4 per cent. let ÁN Deb. 
W. Т Henley's Telegraph Works, 


6 6 %%% %%%—7ñ ꝝ＋eͤ! „„ „% „% 


per 
4j per cent. Debent 


cent, Cum. Pref. .... 10 .. 
tock 100 


cent, Preference ............................ 5 : | 


о eI" 100 .. 

India Rubber, Gutta Peroba, and Telegraph Works ........ 10 .. 

4 per cent. Debentures ............................ 100 .. 
National «lectric Ooostruotion Co., 1-170. 0 0 .............. 1 

Parker, Thos., Limited, Ordinary .......................... 10 .. 

Pecbles Hruoe) and On, 6 per cent. Cum. Pref ,20,001-50,000 5 

Telegrat Uonstruction aud Maintenance ................. 3 e 

Ew cent. dé рен ооа 8 10 be 

White, J. aad Co., 6 per oent. Cum. Pref., 1-15,000 .. 10 .. 


Electric Lighting and Supply.— 


Name. 


£ 
Adelaide Electric ворріу On., 6 p с. Cum. Fret., 0 000.... 5 
Bournemouth and P Ordinar ЖА КОЛИ 10 


Amount 
paid. 


iz per cent. Cum Pref, 501-15 000.. 6 „ 6 „ „0 10 ee 
6 per cent. Cum <econd Pret , 15 001-28,600 ... Ре 10 .. 
— per cent. Ue Denture Stock, Red. e 2 „ %%% %% „„ „% оо 100 ee 
Brumley umley f ent) Klectric Ligut and Power . 8 
4 per cent, lst Debenture Stock, Red. ............ 100 .. 
Brompton and Keustngton, Ordinary ...................... 5 us 
— cent. Preference ............. . б... 
Calcutta quit: 1000.59 000 Corp., Ordinary, Nos. 1%. 000 . 5 .. 
с е Ново 8 ly edis еооа ооо о 210 . „ ёб овоогоо „ „ ёв — 5 А 
ambridge ectric арр mpany. Ord. ............ А 
Canadian Geveral Blectric Co, Vommou Shares 100 .. 
Central ped с Варріу, 4 per cent. Guar. Deb. Stock 100 .. 
bes стон d, and Ойу тосе Supply, 059, 
—— рег cont, (um "Pref, 180.000 X "m ais 
r cent. Debenture Stock, Red. QR da eua tise E P 
ay Undertaking. "dj pc Cum. Pref, 13000: 5 .. 
ditto (1905) 40,001-80 000° ВЕ 
Chelsea eison Electricity Zuprßß;h/ wo E 
44 per cent. Debentures .......................... 100 .. 
Mak i Езоп Co., lst Mt. 5 p.c. yr. Gid. Вів. Red., $1000 
City of London, Ordinary .................................. 10 
6 per cent. Cumulative Pref ...................... 10 . 
5 per cent, "ebenture Stock ...................... ш 


44 per cent. 2nd Deb. Stk Prov. Certa (all pt). 
City of Wellington Kiectric Light ard Power Co, ir 
cent. Re. istered Ist Debs , Red., 1-1630................ 
бони 16 1000. Power Co, let Mt. эй, 5 per cent. Bds., 


% % % %%% „% „% „% %% „%% „6 „%% % „„ 6% „% „% „ 6% „6% „%.U % 6% „ „6% „% „6% 6% 6% 66 66 „ „% „6 „ 100 . 

County of Durham *lectrical Power c istribation Co, 
Ordinary, 10 001-50 000 ................................ 57... 
5 per оз. Pref. rence 1-50.000 .................... б<» 


County «f Lo dou Elec supply, O. nuaty .................. 10 


6p recent, um Pref. ............................ 10 . 

44 per cent. D. bentures Prov Certe All pd.. nd. 100 .. 

44 per cent. nd tebentures Prov Corte .......... die " 
Rdmunosop's Electricity Corp ration, Ordinary. 1-50 000.. 5 

6 per cent. баш Ргеї.............................. 5 .. 

cent First Mort. Deb ...................... 100 
жетс velopment Co, ef Ovtarto 5 per cent. lat 


ur dees t oid бой, 10 761-15 750 

Electric 10 Lt Traction Оо 

5 per cent Debenture st wk, kd C 

Electric 5upuly Co. of Victoria, 5 per баш. let Mt Veo m 
iul Веб: ;vꝗ́ é 

Folkest s. е Electr: c харр!у Ord , Nus 1-10 000.. eaa esas 


. 2 „% „„ 6 „6 „60 


uf Aust, ono m Pf. 1-30,000 5 © 
100 


5 per cept. Cum Pret., Nos. 1-10 000. .............- 5 .. 
44 per cent. First Den ‘Riek Rede. 100 .. 
Hove K.ecteic Liuhti g. Ord. 1215000 ...................... is 


Indian Klectric supply and Tian Co, 6 pe cent. Ооп. 


struction Den. tuck, Ret. .... 100 .. 


Isle € Mig Elec. Lt and Р r., dj p.c. "Db. "E. Red .... 100 
Kalgoorlie Rie trio Pow r a laghiog, 6 per оет. Cum. 


P et 1-190000 ]]]]]J]]J]ꝓH]J! 1 
Kensington and Kuightebriage Elec. 1 ‘Ord, 1-21,000.. 5 
and Knights beldge and Notting Hill, 4 per 
t. Debenture Stock, Red....... 100 .. 


Kidderminster and Dist, Elec. . Lighting and Traction, Pret. 10 


oe 


9/16 11/16 
39! 


98-103 
94-104 
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Amount 
Name. pasa, 
London Hlectrio, Ordinary 6 eee eee sse ee eee eee eee eee e 3 [ 1 
— Ó per Cont. Pref. . eoo осоо ee 
— 4 per cent let Murtgege Debenture. stock, ked.. .. 100 .. 

Madras Mivotsic supp y Ourp ratiun б per ount. t. Ovustruc- 
uon tan ore Md та MEDIA. „ 1 : 

р Шап Urdiuary, 100,001- .00,000 

— — 4) рог cent. First morgage Debenture Stock.. 100 vs 
— — 4 per cent. Cum. Pref. Pus. - D s 


por cent. Murtgage Debenture, Red... 
Mezxino 1 Bilecuric Light Ou., o per cout. lst Mort. Gold Баз 
Mens O 1-1,000 ($ 00), D 1-3,000 $500), M Ln (91:000) — 
exican Ligut aud Power Co., Capital окос .............. 
—— $ por coub. lev Mort, Guid Bounds, ind 19 00 
- 68200), 4 4001 14 000 (81.000) 
Neu Biectric igus гош 44 и lst Mort. De 18 60 
castie-a e alectric ou Urdi ? 
—— da 77012500 1 


оа g НЩ Восы lagnng Baba fle 1 500 (Re . 106 
Oxford Mivctric, Ordinary, 1-96 and "adigi sie Pes 5 


— — 6 per cent. 8 E Pret ; re 


ре 1 
— Water a and Power Uo, 5 peo, "Опа. ist Mt. Bds — 
d Markets alovtric supply, urd » 1-12,000.......... 5 
т cent. Debenture stuck @eececaosc eset ae оо оо оо оо ов 100 
South Da Man, :......................... А 


Sumo 


7 percent Uum Pref. :⁊.U: нынын 

— — І per cont pgp le nte M : еве 

St. James's and rall 6 ore рь. 101-20,060.. АРТ 
—— 1 s ceni egy Sor ——y—v— 2 өзө” оо оо оеро оноо о INTENTE 

Urban 0 E ceric supply Ou, Ога , 8-50 007 bem 
— cent. Cum 

e Ires i i 
— 44 per cens. Pret., 110 ,101-158,851 .. ies 


Electric Tramways.— 


Name. 


ьа 


— 
КИ oM 


£ 
Augio-Argentine, 6 per cent. Cum. Pref., 1-260.007 . 5 .. 6-61 
per cent. Non-Cum. 2ud Pret., 270. 008.280, 00 5 . 18 1/16-8 5/16 
— vVermaneat 6 per cent Debeuture tock, 1888 ...... .100 .. 12915 
Auckland aleo Trams ы 9 1s E e Deb. Stk, Red. 100 .. 102-105 
Barcel юа Tramwa, $960606*«02259092909900800006099€ 0 ee -— 
C Pp omi Qum. 2 "heres, 130,065" . e ^x 
— 5 percent Deb., Rod., 1.600 ...................... 100 — 
—— 44 For Re Der 8 // ˙ A 1 T 
Bath Rlec ways, Ld. Pref. Ord. Shares, 75,001-150,606 1 .. 11/16 1 13/16 
—— per cent. uum. Pref. Shares, 1-75.000 ............ . 13/16-15/16 
Bireatognam and Midiand Crams.,44 p. c lst Db. Stk, Red. 100 .. 93-96 
Blackpool and Fleetwood Tramroad.................... ... . 15816 
Bombay Nec. Supply aud Trams Co, 6 percent. Cum. Pref. 10 .. 25 xd 
— — 4, per cene. Deb. Stock, Веб....................... - 
Brisbane tramway Invest. Ord., 1-750000 ............ ec ec e e HUHH 
— — 5 per cent. Cum. Pret., Мов. 1-75,000 er PUE VS s 9710 
— —- 44 per cent Deb. Stk. Red., Prov Certe. all pd. 100 .. -101 
Britisn Uviambta Electric nid d Uo., О EE ECCE 10 ea 0 
— S 10 
9 per cent. Oum. і jetual Prof. Sohn.. .. 103-1 
— ——- «4 per cent. let Mt. Vebs., Мов. 1 6.280, ot £40 each 10 . 100-103 
—— 43 per cond. Vancouver Power Ueb................- . 989-1 
Briten Stectric Traction, Urd ооо 000. 10 .. 13-18 
—— 6 per cent. Um bes 5) 0001-60 000.. sues 10. 465) 
——— 5 per cent. Per taal Deveniure Bock . .... 100 .. 95-97 
— — 44 per cent 2nd Deb. stock......... S RU. s 70-74 
Bueno Ayres and Belgrano ram B us 48-43 
— — бА” 6 per cent. Om. Pl., 1-4 ,000 +оэзооеэве»о евз» зо ге 5 ec 43-5: 
—— “В” 6 per cent. Om. Pf, 1-27 500.................. 5 КУЫ 
d per cent. Deo. tock, Red. " J 110-116 
— — Prov. Cert.. all paid .............................. 100 .. 
Baeoos Ayres Biectric Trams, 5 p.c Deb. stk., Red.. 100. .. 95-99 
Buenos Ayres Gd. Nat, Trams. . „ 94 per cent. Pref. Deb 
Boeds, Red., 1-1,500 .................................. 100 .. 100-104 
——— 6 per cent. оер. Bonds, Red.. 1-2,275 .. 100 100-104 
Buenos Ayres Lacrcze Trams. Co., Stg. 5 per cent. lat Mort. 
Deb. Stock, Red. ...................................... 100 90-93 
Calcutta Tramways, Ord., Nos 1-157,610 .................. 5 68-74 
—— 5 per cent. Cum. Pref., Nos. 1 50 000 босаган е a d 
sura d e E D A Га КЫ КОК М КСЫ 100 .. 1011 
Cape Electric Tramways, Nos. e TM or | 3/16-7/16 
Oky of B Tramways, 5 per cent. Cum Pref...... 5 . . 44-43 
—— 4 per cent. let Mortgage Deb, 13.000 dan. ee 100 .. 96-99 
City of &nenos Ayres Trams. Co. (1 Gop. 248,000 .......... 5 .. _54- 
—— 4 per cent. Deb. Stock, Кей 585 MPO AU M 100 .. 100-1 
Colomoo Miectric Tramways and Lighting, 5 per cent. 1st 
Debenture Stock, Red. „„..... 100 -96 
Cork Electric Tramway and Lighting бо, Ordinary . er ee 10 .. 13-14 
с Der con Cum Pref.......... РР dU. s pr 
. cent. Debentures . „...... 100 са 95 
Dublia United T agi sagi 896), Ога, Nos 1-60 000 ........ 10 .. 12) 4 
6 per cent. Pre ов. within 1-60,000.............. 10 .. 124.1 
54 per cent. Mort Debs Debs., 1-3.000 Rel.. 100 95 
Hastings and Dist. Elec. Tram Co. 42 ро. Deb. 5 Red.. 100 97-100 
Havana Electric Rail way EN Mort. 5 | por E uH 
yoar ns oe s ee 
Impeci«] Tram ways Ordnen all .. 18-19 
— — 6 per cent. Cam. рг . ОТЕК iud cel all .. ent 
— — ver cent. Deb. Stool. . 100 .. 108-11 
Isle of Thanet. Electric Tramways and Lighting, 5 per cent, 
Pref , Nos. 50 001-60. Рр 29 -l 
—— 4 per cent. 1st. Mt. Db мёлек, Red. eeeee @esoeveegesvee 100 ee 
Kalgoorlie Electric Tramways, 1-250,000.... ixesssexse 1 wa 1Й0- 
— per cent. “A” Deb. 8 еёод ов г . 100 oe 87 1 
— — per cent. “B” Deb, 8t ck Benes в ёооё 00 oe 71-75 
Kidd 5 and District Lighting and Tract ion, Pref.... б .. 10-10) 
n ways, cen 
Lien Deb. k, escccto eee ae * N b eee6 dp 88-Fg 
£83, а Бе Sek (a i tail A. ges 
— D y — ә as 
lisboa Biecteio Tramways, Limited a Ti: T oe 91 
—— 6 per cent. Cum. Bret Nos 14. 1425 88. ER . 1316-1 3716 
— per cent. Mort Deb., 1-5,000 кей ................ 00 .. 
London United Trys. (1901), 5 per cent. Cum. Pret. ОЕА 10 .. 78 
—— 4 per cent. lst, Mt. Db. Stock, Red ......... . 100 81-85 
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Amount Last price. 


Name. paid. PA 
Madras Elec. Trams. (1904) 5 per cent. Deb. Stk., Red...... 100 96-98 
Manua Кос. R. tt. aud Lightg. PS nat о. lst lien sa and Fon 
Tr. Siukg. Fund tula Bonds ЖЫ): 88-92 
Мапх 8 25 allway Uo., 5j p.c. Оша. нес, 
23,436.25 000 езооооеосоес оо е о00 000000 6 5 ee 4 5 
—— 44 yer cent “Jat "Mott. “Deb > 2 „%%% %%% „%% 100 oe as 
Motrupuiivan Elec Frams., Defa. 10090-19101: e l .. 1/10 8/16 
5 per cou. Cum rref.. 60,00 000 000............ 1 .. 13/,6- 5/16 
44 per vent. Dob. Stoch, Ruu. .100 .. 54-97 
Мохіоо 1rams, Oo, Gen. Cons. lev Мышь ‘00+ oar 5 per cent. 


Guid Bonds . — .. 85-87 p.c. 
Milwaukee Blectiic Rail] avd Ligh, б er Cont. `50-у›. Con. 

murt Bonds, 1920 1-5, 500 auu 7 Pas abo ,000 . 105-105 
Montreal Strvet Kail, ^ vt ош. overt g Deb., 001-2 


.. 100-102 xd 
New veneral Tractiun, 6 per 0. hi. Cum Trei., 110 000 ua 
54 001-74,000 овое 5 ec 3-1 
Oldham, Asuton, and Hyde Tramway. Ordinary .. „..., 10 as 2 
5 per cent. Cum, Pref. . 10 .. 83-9 
Perth Elec. Tramways (W A.). 5 per dent. 1 Mri. Deb. bk. 100 .. 103 
Potteries Electric Traction, A., 300.001 64 1-8 1. “4 
5 per cent. Cum 1-645 000. e we 13 
44 cent DebeDture tc kk ..... . 100 .. 95-96 
Provincial Tramways Co., — 116,000 1-24 912.. 9 . . 10 . 44-5 
6 per cent. Cum. Pre 0,000 10 .. 94-10; 


43000 Elec. Tramway and Düypiy Uu., 6 pc. Oum. Pret, 


ee 5 

44 рег ‘cent lst Mort. Deb. Stock, Rod. 100 9695 
Зао Рашо tramway, Light, aud Puwer Со. . Au ....8100 .. 120-126 

5 per cent. ist Mort Deb, Red. 1929, 1-11,000 . . 5500 .. 8496 p.c. 
South Metrupoiivan Electric Tram ways a.d | Lighting ves ‚ 
6 per cent vum. Frot., 19,571-169 6/0, Prov. terta.. L us d xd 
4 per cent. Deb st ck, kod. 1 40.................. .100 .. 
*underian Pe ier Kkiectric Tran, ways, 5 p.o 1.t Mort. 

Deos Mg o; pM RUPEM 60-70 

Yorkshire CW oni лај blec Tram. CO, us T 0012110000 5 s^ 1-1 

6 ver cum Piet., 1-46.261.. осоо боео ee 34 - 
di par cont, 1st Deb. Stock, Ked, | 0 %%% ев ое %% %% „%% „%% ое 100 ee 84 е 


Electric Railways.— 


Name, Eg = 
Oentral London, Ordinary „ „ „ „ „0 D 0 % % % He „ „„ „ „ о % % „ „%%% „ ев 100 ee 65-68 
——— 4 per cont. Pref. оооово „„ „„ „„ „ „„ 100 oe 84-86 
deterred.. . 100 .. 42-46 
— ps Deb. Stock (Prov. Script. verte. , fully paid) . . 100 .. 100-108 
City and South Loudon, Consolidated Ordinar ary 535 . 100 .. 40-48 
—— ＋ 4 per cout Debenture EE ROT ( 100 .. 101-104 
—— 5 per cent. Pref. 8tock 'Ө1 ........................ 100 .. 116-119 
—' 97 99 99 '96 ‚ —U— ＋⸗ 33 100 ee 114-117 
" i КО!) E 8 100 .. 113116 
E О 100 110-115 
Liverpool Overhead, 8" per cent. 7% ꝛmtr; n 10-104 

4 per cent. Mortgage Debentures, ned, 11700.... — 
Underground Klectric ME. “ Tondon, 5 ре; эше 

Frofit-sharing Secured Notes . — . 36-40 


Telegraphs and Telephones.— 


Name. . Last price, 
£ £ 
Amazon Telegraph Oo., 1 гасене AO de 2-5 


5 т сеш, Dia Hod., within 11,068 . 100 84-87 


3 ͤ ˙ а Kur 000 86-88 
МӨ уе =, чүле КНН Lor Ошту . eas. 100 .. 57-60 
—— 6 per cent, Preferred Òrain шу eres sss ss, 100 . 1014-1054 
Ux ferred Ordinary. , 100 .. 164-163 
ADglo-Portuguese TLeiephone Oo, 5 per cent let ‘Mort. Deb. 
stock, Red. 6 6 %%% % %% „ оо ее „ „ % й4 444° Фе 100 ee 99-102 
ми Telephone Oo., 1-44. 000 5 Ea 
JVommerci~1 Cable Co., Ster. 500. year 4 p.c. ‘Deb. нк. Red.. 100 
Juba subm «rine Teiegraph Co., ure nes 1 19 wade „а... 10 ac 64-7 
10 per cent rreference олаг 10 .. 1541 
Direct Spanish Telegraph Co., бейш. see ано оли 3 “a . 
——— 10 per cent. Cum. Preference . r КЕ VO 
44 per cent. Dets,1600 .......................... is 1 
Direct United States Cable Co. 20 .. 153-14 
Direct West India Oable Oo., 44 per cent. Doba., Teg. 
within 1-1,200, Req j 100 .. 99-101 
тшеп ап and south African, 4 per cent. Mort. Debe., ‘within 
1-3,000, 1909.. . 100 ..  S97-100xd 
— 4 per cent. Reg. "Mort. Debs. (Mauritius ‘Bubsiay), 
1-8 O00 .. 88 m 99-101 
Eastern Extension, Australasia and соя 1-300 000........ 10 .. è xd 
4 per cent. Mott. Deb. stock, P SR d o RAW ER 3 100 .. 201-1 
Eastern Te:egraph Oo., Ordinary stock . TETPTETETEITTI 100 "P 130-136 
34 per cent, Preference stock ... „„ 100 tc 
4 per cent. Mortgage Debenture Stock esee. 100 . 10-105: 
Great Northern Telegraph Co. (uf Copenhagen) ............ 10 .. 33-35 
Halifax and Bermudas Cable о, 1 Det ou cent. FA More 
Debs , within 1-1.200, Red.. . 100 .. 90-101 
(ndo- каго an Telegrap b Оо. . S5. 25 .. 5506 
Marcont’s Wireless Telegraph Co, Nos. "256, 128.384, 190 m 
Monte Video Telephone Co., Ordioa 112,680 FV 1 ..15/16-1 1/16 
5 per cent. Preference, -86, ee ES 2! 
National Telephone, Preferred ............................ 100 .. 111-115 
Deterred 5босК.................................... 100 .. 110-112 
6 per cent. Cum. de eu ТОИ: (т .. 11-18 
—— 6 per cent Cu о. Second Pre ооа. 10 . 104124 
—— per cent. Nen Cum. Tbird ‘pred „ 9 
—— 5) per cent, Deb. Stock, Ned. 100 
——— 4 per cont Deb. Ч tock, Red.. 0 М v. 
Orlentai Telephone and Blectric Company. Lesen yo) 1116-1 5/16 
— 6 per oent. Cum. Pref ............................ 1 ds mb 216 
Pacific end European Tel., 4 p с. Guar. Debs., Red., 1-1 000 10 ; 
United River Plate Tele. Co. „Ordinary, оо ИРЕ, M Н 
— e 5 per cent. Oum. Pref. , 000 e $ 3s -54 
——— per cent. Debenture Stock, Kod.. . 100 .. — 
Telephone Uo. of Bgypt, 44 per cent. Deb. Stock, Bod.. . 100 .. 99-102 


West African Telegraph Oy .... wee 10 .. 10-104 
West Coast of America, 1-30 000 and 53 001-55,008 . T s 1 
— 7 p. c. Debs.. 3 b Western Telegraph - 1 EM 101 
West India and Pavama 3 W . T 
6 per cent. Cum. 1st reference. . lae еэ is 
6 per cent. Cum. 2nd Preference .................. 10 .. 78i 


Western Telegraph Gon: 078 b. CCC 0 Vs 100-05 
estern Telegraph Oo., 1.207, 980) 4 
—— 4 per cent, Debenture Stock, Red. ........- e. Tuas ган 
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* 
AND TRAMWAYS. 
| | 
Trafic Returns for | Increase or Miles of Accounts for past year. 
week, decrease. track open. Cost 
Line, —— —— 
| | | Total | Passen Car mil Recel mile. 
Ending 1907. | 1906. | Week, | Current |; ‚| Ending gers | Car miles | pss Car | Mile of 
| g | year. 908, | 1907 recelpts| carried. s'nger mile. | track, 
Aberdeen Corporation Jan, 29| MES | 1302 |+ a1] - i 3104| 274 | 2 May 21 73,605| 17,676,000 | 1,529,682 бл em 
ee ee +... . * * - ‚ A 1 * К 4 E * 
Ayr СогрогаМоп................ Nov. 17 | 1,019 966 + 55| – 176 8 | 8 e» 15 15,285 3,603,783 578,894 817 5 55 
Baker Street and Waterloo Ву... Feb. 1 5.185 | 2,340 | + 845 | + 4,079 44 — e put X. = 22 = 
Birkenhead Corporation. 2 95) 94 | e 49 + 35 |2555 |2555 March 31 55,408 | 11,696,691 | 1,324,743 — |61 
Birmingham Corporation . . . .. Jan. 25) 6,118 | 4,976 % | — | 564) 54|] „ 31) 18,557) 5,752,098 | 215,345 9,228 | — 
Blackburn Corporation ....... | » 28 657 870 |+ 17 + 516 |2580 | 23°80 „ 25| 54,951 10'091 028 1,002. 372 2.309 | 8:02 
Blackpool Corporation pe 20 281 295 |- 14| - 1,248 | 173 173 25 =. > Me n E 
Blackpool-Fleetwood Trams..... Oct. 26, 311 279 ＋ 32| - 1,139 | 165 | 163 Рес. 51) 34,819 2,707,918 625,110 — 17788 
Bolton Corporation Feb. 2 2,029 | 1,957 |+ 72| + 6,025 42 42 | March 51 111 294 | 25,410,690 | 2,411,969 2,649 | 6°12 
Bournemouth Corporation...... Јар. 29 1,243 | 1,091 | + 139| + 1,791 | 231 | 243 „ 31| 83,663| 13,503,610 | 1,765, 2,860 | 7°28 
Bradford Corporation .......... „ 25| 3892 | 35840 | + 52| + 4,530 | 98 95 „ 31 232,427 | 46,728,977 | 5,167,26' 2,421 — 
Brighton Corporation .......... Feb. 2 645 626 |+ 19| - 3, 170 |17:191| 17:181 „ 31 50,652 | 10,769,310 | 1,798,t05 2844 | 74 
Bristol Tramway Company Јар. 31| 4.504 | 3,571 + 155 — 554 513 „ 31 266,769 | 46,902,257 | 6,178,8£6 - — 
Burnley Corporation.. Feb. Pp RES | MN Ый КЕ | 19} | 192 | „ 51 62,699 11,967,4:8 | 1,205,850 5,825 | 821 
Ва n Corporation ee 2 Jan. 5 238 274 = 56 — 585 9i | 25 51 15,576 3,383,527 421,317 1 78 6 14 
Cardiff Corporation ............ » 11| 1,894 | 19:8 |- 2 — | 32-62 t3226 „ 81 106,550 | 24,438,164 | 2,624,504 3,266 
Carlisle Tramways Company .... Feb. 1 154 135 |+ 21 + 3,85. 85| Dec. 51| 10.254 2,790 699 350,417 — | 7:96 
Central London Rallway........| » 1, 6201 | 6,406 |- 205) - 972 6 6 „ 51 349,298 | 43,057,997 | 1,279 cn 55,357 |35 22a 
Charing X, Euston, & Hamp. Ry . 1) 5,170 — — — 7i 6i —n m ЕЗ = ES — 
City — South London Railway | „ 2| 5,572 | 3085 |+ 287 | + 1,907 9 64 * June 50) 82,456 | 10,048,780 — = — 
Colchester Corporation . ...... Jan. 23 146 158 |+ 8 - 8 8 March 51| 10,588 2,457,555 520,788 1,401 | 6°12 
Сотк E. T. and L. Company .... » 50 379 BBS |- 4|- 1f2 1514 15 Dec 31| 25,052| 5,966 364 891.9 8 — 4-18 
Croydon Corporation „ 31| 1200| — — — 120% 12 c March 3 62,065 | 13,514,918 | 1,502 408 5,225 |667 
Darwen Corporation * 81 722 212 |+ 10 — 43 725, 723 — ^ zs i эл Ро 
Dover Corporation Б 28 181 169 |+ 12; - 1,124 43 43 „ 51) 12,468, 3,178,063 328,406 2,625 | — 
b d Lucan Electric Ry... Jan. 51 #9 71+ 2|- Ia] 6| 6 e ЕТ = РА 2 = 
Dublin UT. ES нье екеу „ 31 45:0 | 4,400 | + 150 | + 133 | 594 | 483 de: = с к T = 
| | 
Dundee City Tramways ........ | . 29| 1,058 351 |+ 107| + 1,789 | 22 | 22 Мау 15 57,672 | 15,554 905 | 1,162 792 4,352 |73 
East Ham Corporation TP HET Feb. 1 820 752 |+ 62 | + 4-2 | 14 14 | March 31 47,140 | 15,049,240 1.062.151 3636 |714 
Glasgow Corporation „„ 1| 16,219 15.60 + 613 +17,1034| 1774 | 169 May 51| 387,381 | 224,063,088 | 20,350 367 5,035 | 5 21 
Gloucester Corporation - ITE Зап. 2 205 202 + 5 — | 19 15 | March 31 15,035 5,182,111 579,996 1002 | 51 
G.N., Piccadil]y and Brompton. Feb. 1 | 5$90 — — — 94 9 = 22: — — A НА 
Halifax Corporation ............ — — 2m — — 52574, 37 „ 31 77,996 | 18,893,242 | 1,624,275 — 8:t5 
Huddersfield Corporation ...... „ 1| 1359 1,509 + 81| + 5201 352 35 „ 31 81,196 15 252,150 | 1 804,745 2,770 | 582 
Hull Corporation „ 1| 2.401 | £251 | + 167 + 6,207 | 26 26 „ 31 121,186 | 29,151,543 | 2,956,406 — — 
Ilford Corporation Jan. 25 552 365 |- M — | 104| 10, „ 51) 26,499| 6,586,754 615,117 2225 | 65 
Ilkeston Corporation КЕТЕ ГҮ. » 2 121 109 |+ 132 + 301 9 9 — | ER = фе = = 
kcaldy Corporatiloan — — — — — | "4 75 May 15 13,702| 4,660,618 | 466,919 1723 |4 95 
Tanoashire United Tramways .. » 29 1,039 934 |4- 105| + 280 39 38 32 As i УФ E 
ds Corporation .............. „ 25 5,716 | 5593 |+ 148 411,79) | 964 | 964 | March 51 327,794 | 75,029,855 | 7,558,185 3,352 | 558 
omes rporation .......... „ 25| 1,901 | 1820 |+ 81 e^ 42 42 (м = c ifs y et 
| | | 
Liverpool СогрогаМоп.......... | ., 38| 10,011 | 10,577 | - 566| — 1,719 | 104 | 104 Dec. 31 565.793 | 122,094,578 | 12,115 934 5,421 | 7-75 
Liverpool Overhead Railway....Feo. 2 1,58 | 1,52 | + 56| — 76h) 925 6:65 June 30 77,568 | 10,957,148 | 1,102 809 Ate == 
London County Council. Jan. 18 236 7 | 26,567 43.070 +213,725| 98 | 98 | March 31/1378,014| 514,227 030 | 30,130 297 — [856 
Lowestoft Corporation | » 11 144 | 159|- 6+ 2101| 34| — | Sept. 5 11009 | 2,672 922 543,190 2,156 | 6°39 
Maidstone Corporation Feb. 3| 144 6 7 — 3 2 March 51 5,915) 1186566 | 157,050 2956 | 62 
Manchester Corporation RDUM „ 1 15,5561 12 556 | + 995) + 42 655 172 | 161 „ 31 719,673 | 143,264,501 | 15,523,459 4,556 | 7 03 
itan District Ratlway..| „ 1| 9,07 | 7,917 1.20 + 4661 | 24 | 24 9 m Ж Е = HY a 
—— Railway j 97*V2—-. , 2 15,099 14 885 + 214 + 201 255 | 25) | J une 10. 637,794 97,639,334 | x => * 
Nelson Corporation | m 119 18 |  1|- 52 22 2 | March 31 7.509 235,300 203,203 1,892 | 869 
Nowcastle-on-Tyne Corporation.. ió | 8,893 3.808 + 81 | + 1,529 | 1" 574 | a n 210,491 | 455 6 468 | 4,263,174 3,560 | 6X4 
Newport (Mon) Corporation.. n 25 545 | 521 | 4 13| 4 2.074 144 | 145 „ э 32.421 7.760 405 772 753 1525 | 6:87 
Oldham Corporation Dec. 8| 1,805 | 1,744 |+ 61 + 4,550 351 | SS? „ 25) 84.948 18,647,751 | 1,818,444 2.605 | 7-239 
Portsmouth Corporation........ Jan. 18 1,70 1.4% . 54 — 28) | 285 | „ 51| 98,911 | 21658 825 | 2 199,823 = = 
Reading Corporation PO VETTER Dec. 5 7 653 |+ 9 — 788 133 | 15 „ 1| 32,651 | 8,120 179 | 918 825 2,476 | 471 
Rochdale Corporation .......... — | — — | — — 20:98 20:9 T 31 54,138 9,743,202 | 1,201,364 2,638 | 6 05 
Rotherham Corporation. | — —- — 10 10 2. 51 25,916 5,745,298 | t18,211 2,691 | 7°38 
Salford Corporation ............ F ап. 27 4021 | 5,841 | + 180 + 5,961 РЭР PN — | А. u - ^ n 
Scarborough Tramways Co. —| = — — 478с 478e) Dec. 31 7.779 1.557.845 228,235 1,640 | 701 
Sheffield Corporation m 2 | 5,253 | 5,037 | + 216 | +11,413 654 | 653 | March 25 276.907 | 75 966,293 | 6,804,656 4,174 | 5°94 
Southampton Corporation ...... — — — Fu | — | 18 18 „ 31 49,185 9457,596 | 1,143,085 = 77 
Southend-on-Sea Corporation.... Jan, 29 253 | 201 | + 52 + 10% 9 9 „ 51! 20,075 | 4,431.28 590,578 5,155 | 6°75 
Stockport Corporation .......... | = — m Кыгын) — 25 25 „ 31! 80,127 $8,617,127 | 1,248 656 — 4:849 
| | | 
Sunderland Corporation ........ Feb. 2 1,987 1,178 |- 91| — 1,702 | 20 20 „ 51 72,396 | 17.485 132 1 525,425 3,687 | 637 
Swindon Corporation .......... June 5|. 155 — — —B Ab] 4 „ 31 9,300| 2,675,221 221,417 1.968 | 7°79 
Torquay Tramways ............ Jan. 30 0| — — — | 616) — = . | = ES X 
Wallasey ТУРУО scr saacn е рә ne Feb. 1 701 680 |+ 21 + 644 12 68 12°43) „ 31 45,607 7,995,451 | 862,125 3,439 75 
Warrington Corporation | -- —- —- — | — 64 | 64 | „ 51 19.204 | 4,965 296 429 785 1.989 | 6:95 
West Ham Corporation ........ Jan. 20| 2,110 | 2,257 | - 127 + 1,982 |147 |147 „ 31 172,881. 35,£02 836 | 2,556,854 4,407 | 6°79 
Wolverhampton Corporation.... „„ 9 738 705 + 355 + 455 20 20 „ 31 35,825 9,276,025 | 966,133 | — ТЮ 2,159 | 6095 
| | | 


2 „ ose 4906-6 fig-tres. t And 98 miles of interlacing track. а Train mile, c Miles of route. A Half-year's figures, 
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Municipal Central-Station Engineers and Tramway Managers 
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TO ADVERTISERS. 

Advertisements should be addressed to the Publisher, 139-140, 
Salisbury Court, Fleet Street, E.C., and should reach him 
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TELEPHONIC MATTERS. 


The recent tendency to make some alteration in the 
method of charging for telephone services, as indicated by 
a letter in our last issue, is not to be allowed to proceed 
without adverse criticism. On Tuesday one of the largest 
and most influential deputations that ever visited a minister 
waited on the Postmaster-General in order to put their 
views before him. An almost equal large preliminary 
meeting had been held the previous afternoon to discuss 
the matter and to elect speakers for the deputation. Four 
questions were selected upon which to dilate : (1) measured 
rates, (2) flat rates, (3) payments for junction calls, and 
(4) future policy. We shall not enter into detail on each 
of these points, but will at once say the deputation 
ought to have made its arguments much stronger, and 
the Postmaster - General’s reply was feeble in the 
extreme. The broad argument of those responsible 
for the new device, measured as against a flat rate, 
is that it is the only just and honest method of 
paying for services rendered. They assume that a sub- 
scriber who initiates two calls ought to pay double as much 
as the subscriber who initiates one call, inferring, though 
carefully abstaining from saying so, that the prime cost of 
two calls to the seller is twice that of one; and it is just in 
this inference that the whole justness of the case topples 
to pieces. In ordinary business transactions flat rates 
prevail more largely than measured rates. The bookseller 
does not make his unit the cost of one book, nor does any 
business man dealing in things the reproduction of which 
is much less costly than the production of the original. 
The bookseller, for example, assumes the sale of а thousand 
books, and makes his unit the cost of that thousand. If the 
measured-rate system in telephony is to prove acceptable, the 
unit from whieh the rate is to be deduced must be some- · 
thing other than unit message. The Postmaster-General did 
not вау that some such system as that of the bookseller 
was employed when obtaining the charges per measured 
rates. He rather dwelt upon the wholly fallacious argu- 
ment that a busy line might get its messages through at 
one fifth of а penny each, while а smaller user on the flat 
rate paid one penny per message. We quite agree in 
getting uniformity of charge, but such uniformity muat 
be based on costs, and it is absolutely wrong to indicate 
or leave to be inferred that in such cases one man is 
paying for the other. Take the operator. She can deal 
with an average number of messages per working day, 
say five hundred messages. Her wages are the sume, 
her environments are the same, whether only ten or the 
whole five hundred messages are dealt with; hence in 
that case the units of measurement are wages and 
five hundred messages. Again, any one line and 
instruments cost the same whether used infrequently 
or frequently to a limit; hence costs per message are not 
proportional to number of messages unless the unit of 
measurement is the limit, or, if we may coin an expression, 
an average limit. As a matter of fact, a flat rate must be 
and is obtained by averaging after this manner ; hence is in 
a way a measured rate. No human method is perfect, but 
there certainly is no valid reason for making changes 
which a large number of users show would be costly. 
There is no getting away from the fact—the finances of 
the National Telephone Company prove it up to the hilt 
that the system hitherto in vogue has paid, and paid well. 
Tho only logical reason for change is to get more out of the 
subseribing publie, and the subscribing publie think and, 
indeed, can prove that it is paying already far too high a price 
for services rendered. If the Postmaster-General can show 
that the new departure will lower thé раулдейв: by sub- 
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scribers, they will not be unwilling to give it the greatest 
consideration. He dismissed the idea of another com- 
mittee to inquire as premature, but, again, we disagree. 
The cost of installation of small and large exchanges is 
now fairly well standardised ; the average usage per line 
is fairly well known; and comparisons could be made 
where the conditions of working vary, so that the question 
of cost could be thrashed out to the lowest decimal point, 
and the validity of change in charging better understood. 
No one on Tuesday objected to a measured rate if the 
measured rate was so adjusted as to make telephony 
cheaper rather than dearer. 


THE LEEDS TRAMWAY RESERVE FUND. 


In our leading article for Dec. 6, 1907, we referred to 
the Leeds Corporation mismanagement. Quoting from the 
balance-sheet of the tramway department for the year 
ending March д1, 1907, we showed that not only had there 
been no addition to the reserve fund during the year, but 
that £85,000 had been abstracted from this fund for the 
relief of rates. Our statement then made caused consider- 
able stir in Leeds, and has raised the question of the city’s 
financial stability. Sir John Ward, the chairman of the 
Tramways Committee, explained in a letter to the local 
papers that he was not in favour of this depletion of the 
reserve fund which had been done by the Finance Com- 
mittee. Why he allowed this large sum to be taken from 
the reserve for which he, as chairman, was directly 
responsible is not clear. At the meeting of the Leeds 
City Council last week the whole question came up for 
discussion, and Alderman Portway moved the following 
resolution : “That a committee be appointed to consider 
the question as to what amount of reserve funds should be 
provided in addition to the sinking fund in the cases of 
the tramways, electricity, gas, and water undertakings of 
the Corporation, with power to.obtain such expert opinion 


and to visit such places as they deem advisable, and. 


to report thereon to the Council as early as possible.” 
An amendment was at once carried deleting the proposal 
to have an outside expert opinion. The reasons given for 
this do not appear in the report before us. The amended 
resolution to appoint a committee was only carried by 
twenty-seven votes to nineteen. In a matter of this kind 
we believe that opinions should be strongly expressed, and 
this was certainly done by those opposed to the inquiry. 
Thus a Mr. A. Willey made some condemnatory remarks 
as to the electricity department. He asked: What was 
the object of a reserve fund? Could not they, with their 
statutory powers, deal with pretty nearly every item of 
expenditure as it arose in running their commercial under- 
takings? The fact was Alderman Matheson was suffering 
from a very sore ear in regard to the electricity depart- 
ment. If he had had his way, the pockets of the rate- 
payers would have been deeply sought into by the Elec- 
tricity Committee, because this was one of the few depart- 
ments which had been an unmitigated failure as a trading 
concern.” It will be remembered that when we last 
touched this matter in December, the Tramway Com- 
mittee, having bribed the Council with its reserve fund, 
was trying to oust the Electricity Committee, of which 
Alderman Matheson was chairman, and to merge the two 
departments into one. Our analyses then published will 
convince any unbiassed person that Mr. A. Willey’s charge 
that the electricity department is a failure is untrue. 
Now that the Tramways Committee and their friends are 
called upon to defend a temporary reduction in rates 
obtained by the spoliation of the tramway reserve it is 
nteresting td xeu how they do it. A committee is appointed 
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to consider the matter, and on this, as on the Council, they 
have secured a majority. They refuse to have expert 
advice on the matter, and hence the committee sits in 
judgment on a theft which its own majority has sanctioned. 
The whole inquiry reminds one of the verse of Rudyard 
Kipling’s which reads : 
They knew ’e stole ; 'e knew they knowed ; 
They didn't tell, nor make a fuss, 


But winked at 'Omer down the road 
An’ ’e winked back—the same as us! 


We believe that an ex-chairman of the Tramway Com- 
mittee obtained for the benefit of the same a report from 
one of the leading tramway experts on this very question, 
and it is quite likely that this opinion accounts for the 
dislike of outside advice. 


TRAMWAY RETURNS. 


This week we give some extracts from the annual return 
of the Board of Trade for the year 1906-7 of the tramways 
and light railways of Great Britain, which proves to be a 
rich mine of useful and suggestive information. The task 
of having to work through fifty large pages of tabular 
returns is sufficiently awe-inspiring to drive away more 
than the most timid persons, but we think that the arrange- 
ment of the matter in this return is such as to render the 
information readily accessible at a minimum expenditure 
of trouble. The local authorities’ undertakings and the 
companies’ undertakings are grouped in separate portions, 
at the end of which are given totals. Thus it is possible 
to obtain comparative figures as to the working of both 
classes of undertaking, from which, we have no doubt, the 
conclusions drawn will vary in accordance with the attitude 
of the various parties towards the question of municipal 
and company tramway enterprise. Leaving aside for a 
moment questions of policy, it is evident that the extra- 
ordinary development of tramways all over the country has 
by no means worn itself out, though all will agree that the 
present and prospective expansion cannot be in the same 
ratio as of late—for reasons with which our readers are 
now familiar. The return shows that in March last there 
were roughly 160 more miles of tramway open than twelve 
months before, that the number of passengers carried in 
the year 1906 7 was 220 millions more than in 1905-6, aud 
that over half a million more profit was made on the year's 
working. If the comparison between the results of two 
years and what may be called the “electric” period is 
striking, that between the results of the electric, steam, and 
horse periods is even more so. It is unnecessary to repeat here 
the figures which appear in anothercolumn summarising these 
results, but we think they bear testimony to a fact which 
can hardly be called in question—viz, that electricity has 
given an enormous impetus to tramway construction. The 
table shows that the percentage of gross receipts absorbed 
in working expenditure is much less under electric traction 
than under steam or horse—62'14 per cent., 76:93 per cent., 
and 83 81 per cent. respectively—whilst the percentage of 
net receipts to total capital expenditure increased from 
5°97 рег cent. under the horse period to 6 58 per cent. 
under the steam period, thence to 6.99 per cent. last year. 
The average receipts per passenger last year were 1 10d., 
against 1 23d. in 1898, which year was typical of the steam 
period, and 1844. in 1879 (the “horse” period), which, 
together with other statistics, show that the advent of 
electric traction means to the travelling public lower fares 
for longer distances than under any other mode of traction. 
It will be seen from the table which we give in another 
eolumn that local] authorities own 1,571 miles (149 miles 
of which are leased to companies) as against 825 company- 
worked lines The average receipts per mile of line work 
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out at 25,203 for local authorities as against £4,467, but | authorities and four companies the returns for last year 
the receipte per passenger in municipal undertakings work | show an excess of working expenditure over gross 
out somewhat lower than in company undertakings. The | receipts—but these need not concern us in considering 
municipalities show sound finance in making ample pro- | the general average. | 

vision for reserve, sinking, and renewal funds. A largo sum /— 

has also been paid towards relief of rates. The stability 

of an undertaking, however, depends on the sufficiency ELECTRIFICATION OF RAILWAYS.—II.* 

of the depreciation and renewals account, and it is a BY DR. GISRERT КАРР. 
feature of the report that local authorities recognise this (Continued from page 189.) 

fact. The gross revenue from lines worked by companies | Fig. 41 shows a train on the Metropolitan District Rail- 
was £3,676,843, and the net receipts £1,500,096. Of this | way electrified by the British Thomson-Houston Company, 
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E16. 41.—A Metropolitan Train Equipped by the British Thomson-Honston Co. 


some £865,132 was paid away in dividends and only | Fig. 42 one of the locomotives, and Fig. 43 the interior of 
£222,012 placed to reserve and depreciation accounts. | the locomotive. All the rolling-stock is worked on the 


АТИН А multiple-unit system, but whilst in the locomotive all the 
Municipalities, on the other hand, have appropriated a gear, including the contactors (shown on the left in Fig. 43), 


much larger ratio of their net revenue to the latter is in the interior, in the motor coaches the gear is below 
aocounte, and in this respect their financial policy із the floor. Fig. 44 shows the underside of a coach tilted 
certainly more sound than that of tho companies, while up so as to render the contactors, air-cylinders, and otber 
another point in their favour is tho fact that they аге parts visible. Fig. 45 is an electric locomotive on the 


Fic. 42. —A B. T.H. Electric Locomotive used on the Metropolitan Railway. 


able to make adequate provision for future renewals, and | North Eastern Railway, a branch of which (running from 
at the same time to pay a large sum in relief of rates at | Newcastle to the sea) has also been electrified by the 
lower fares. It will be understood that the results of | British Thomson-Houston Company. The locomotive takes 


some undertakings vary considerably from the average * Lecture delivered before the Royal Institution of Great Britain, 
figures given in the report—in the cases of three local | Saturday, Jan. 26, | КЕЎ | 
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normally current from a third rail, but in yards, where, on | frequency to four sub-stations, one of which is in the 
account of many lines crossing, a third rail is inadmissible, | power-house itself, the others being placed along the line 
it takes current from overhead wires, for which purpose | and in close proximity to it. These sub-stations are fitted 
it is fitted with a pantograph collector. Fig. 46 shows а | with the usual plant for transforming the high-pressure 
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motor- coach train on the same railway. Fig. 47 represents | three-phase current into continuous current of 600 
a train on the Liverpool Southport branch of the Lanca- | volts pressure, which is led into the third rail. The 
shire and Yorkshire Railway. The electrification of this | return current flows through the running rails. In 
line has been carried out entirely by an English firm | addition to the sub-stations proper, and at inter- 
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Fic. 44. — View of the Underside of a B. T. H. Motor- Coach. 


(Messrs. Dick, Kerr, and Co., Limited). The work com-] mediate points between them, there are battery stations 
prises 47 miles of line and about 60 miles of track. About for the purpose of equalising the load on the 
midway between Liverpool and Southport, close to the | machinery both at the power-house and sub-stations. The 
line, is the. power-house, containing four 1,500-kw. three- | batteries are combined with automatic reversible boosters, 
phase generators, which supply 7,500-volt current at 25 | and their aggregate one-hour rate is 4,000 amperes, but for 
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short periods each battery can supply about twice the 
normal current, so that the fluctuation of load in the power- 
hour is very greatly reduced and the efficiency of operation 
much increased. motives are not used on this line, 
but only motor-coaches and trailers, trains being made up 
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handle, switches, and valve gear. Fig. 51 shows how the 
contactors and resistances are fitted to the underside of a 
coach. The line was first worked electrically in summer 
1904, and the improvement of the service may be gauged 
by the facts that since its electrification the number of 
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Fig 45.—View of a B. T. II. Locomotive on the North-Eastern Railway, 


of two motors, and either one, two, or three trailers, accord- 
ing to the requirements of the traffic. The longest trains 
(five coaches), weighing 170 tons, are used during the 
so-called rush hours in the morning and afternoon. The 
motors are provided with two four-wheel bogies, each fitted 
with two motors of 150 h.p. (Fig. 48, which also shows 
the collecting shoes). The whole train is thus provided 
with eight motors having an aggregate of 1,200 h.p. The 
performance of one of these motors with its gear is shown 
in Fig. 49. Simultaneous control of the eight motors (or 
what I have previously called multiple-unit working) is, of 


— — 


course, used also here, but the special method adopted is 
not copied from American examples, but has been developed 
independently by Messrs. Dick-Kerr, and is called by them 
the “ unit switch system." Fig. 50 represents the interior 
of the motorman’s cab, ала shows controller, vacuum brake 
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Fie, 46.—An Electric Train (Motor Coaches) on the North-Eastern Railway. 
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i daily double journeys has risen from 36 to 70, and the 
number of daily train miles from 1,900 to 3,500. 


(To be continued. ) 


BRICKWORK IN CENTRAL-STATION CONSTRUC- 
TION. 


The conditions attending the wear and tear of brickwork 
in central-station practice are, perhaps, rather more severe 
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than in ordinary manufacturing buildings, inasmuch as 
there is not only the continuous vibration due to the 
pounding of heavy machinery, but certain parts of the 
structure are subject to intense temperature changes, 
rendering a very first-class construction necessary in order 
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to secure long life. One or two notes concerning the con- The underground work, such as pipe trenches, footings, 
struction of brickwork for central stations may not, there- | foundations, etc., if not constructed of concrete shculd con- 
fore, be without interest. tain nothing but bricks of a very hard and water-resisting 


The modern form of central-station buildings consists of | nature. А brick which gains a large amount of weight 
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id. 47.— Electric Train on the Liverpool - outhport Railway, equipped by Messrs. Dick, K err, and Co. 


a skeleton steel structure with wind screens of brickwork | after having been soaked for some hours in water is of no 
filling the spaces between girders, and there is a temptation | value in this connection, as it will in course of time 
to believe that with the absence of strain on the actual | deteriorate,and becomea source of weakness to the structure. 
briekwork a certain amount of negligence may be allowed | Under-burnt bricks should be specially avoided. 
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Fie. 48.— Motor Bogie with Collector f hoe mounted in position. 


for the purpose of cheapening work in the actual choice , It is very often better to defer bricklaying until the 
and placing together of the bricks. More than once the | summer months, when conditions of climate are not quite 
writer has observed the very poor quality of brick being | so severe, and if there is any hurry about the building 
used for such structures, and is of the opinion that a few | there is a temptation to place the bricks quickly ia position 
years will show that such cheapening methods are penny | without first dipping them in water in order to clear off 
wise and pound foolish, any dirt that may be on them, and also tu keep them from 
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absorbing the moisture in the mortar. Care should be 
taken to get the whole work up uniformly — i.e, one part 
of the structure should not be worked on to any great 
extent above the level of the rest of the brickwork—and 
if it is impossible to get uniformity of level all round, the 
practice of building a straigbt-up section should be avoided, 
as weakness in a vertieal direction along the joint of the 
older and newer material will develop if the approximate 
line of juncture is at all vertical. The general idea in 
briekwork is to make each layer of bricks round the build- 
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Jia. 49 — Performance Curves of a Dick-Rerr 4A Bailway Motor, 
ing as far as possible an unbroken ring in order that the 
vertical cracks and fissures may not be developed if there 
is any tendency towards settlement later on im the life of 
the building. 

It conduces to the life of the structure if money can be 
spent on the provision of smooth, hard, machine-pressed 
bricks for the outside of all walls, as an absorbent brick 
gets weather worn very je , and diminishes the 
strength of the building. e bricks of the chimney 
stack should be specially durable in this respect, and it 
is advisable to make the copings, at any rate, of hard 


remembered that this brick is relatively costly, and, 
moreover, presents a smooth cool surface for any water 
in the building to condense upon. This із rather important 
in a central station, where steam is apt to be at times 


Fic, 50. —1nterior of Motorman's Cab, showing Controller, Brakes &witch, 
and Vacuum Control and Valve Gear. 


rather too plentiful, and it is possible to use soft absorbent 
bricks for internal work in central-station practice without 
damage, provided that no undue weight is placed on them. 
Boiler settings, of course, require, at any rate on their 


EE- 


EE — — 


Fig 51 —Dick-Kerr Contactors and Rees ist ances. 


vitrified brick in order that they may throw off any settled 
rain-water. 

The internal walls are frequently built of glazed brick 
on account of its fine appearance, but it should be 


interior, firebrick, and it should be specially borne in mind 
that the size of the brick adopted should be just so as to 
bond properly into each part of the main briekwork of tke 
building with which it is in contact, ott erwise weakness 
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might ensue, 


rticularly under the distortion due to 
intense heat. Ai 


brickwork should be kept clear of contact 


with rivets, bolts, etc., of the boilers. 

In conclusion, it is worth while emphasising the neces- 
sity for strict supervision in the erection of brickwork for 
central stations. The ordinary bricklayer knows how to 
build houses, but his conscience does not always extend to 
the extra care required when .the special workmanship 

al stations is called for. A careful eye 


necessary in centr 


conveyed by an 18in. pipe from the reservoir into the 

wer station for condensing purposes. E 

The destructor consists of six large cells and combustion 
chambers, with three water-tube boilers, arranged so that 
each pair of cells with its boiler can be worked indepen- 
dently. By firing the two cells of each unit alternately a 
steady steam pressure is maintained in the boiler, while the 
combustion chamber is also kept at a sufficiently high 
temperature to thoroughly cremate the noxious gases 


а. 1.—Charging Floor, showing Refuse Tubs and Water-Sealed De ors. 


on the man who is mixing the mortar, and also the man on 
top of the scaffold, will well earn its reward. 


. GREENOCK ELECTRICITY DEPARTMENT. 


Opening of New Refuse Destructor Station. . 


On the 7th inst. Provost Denholme officially opened the 
new electricity supply station, in which a refuse destructor 
has been included. The main entrance to the works is 
from Dellingburn-street, where a cartage entrance and 
railway siding are provided. Arrangements are made at 
the gatehouse for weighing and recording all refuse and 


Fic. 2 —Clinkering Floor, showing High-Pressure Fans and Overhead 
Clinker Transporter. 


other material delivered to the works. The buildings 
are laid out in four bays, the destructor furnaces 
occupying the bay nearest the entrance. This bay is 
110ft. long by 40ft. wide by 41ft. high. The two centre 
bays accommodate two sete of boilers for destructor and 
coal firing respectively, while the east bay (the largest of 
the four) is the electric power station. A pump-room, 
which serves both sets of boilers, adjoins the power station; 
and the economisers, of which there are two, are housed 
outside the main building. The chimney, 150ft. in height 
by 10ft. internal diameter is situated at the end of the 
boiler-house. A concrete retaining wall and water reservoir 
has been built at the south end of the site, and water is 


Ета; 3.—1The Boller House with Bahcock and Wilcox Boilers. 


which escape from the newly-charged refuse. The furnace 
grates, which slope from back to front, have each an area 
of 25 square feet, and are constructed to efficiently burn a 
full cart-load of refuse at one charge. The grate bars are 
perforated with a large number of small holes, and a high: 
pressure blast is forced through these by means of elec- 
trically-driven fans. The fans, of which there is one to 
each furnace, are coupled direct to Phonix” variable- 
speed motors of the totally enclosed type. The starting and 
regulating switches are fixed conveniently to the furnace 
doors, and a throw-off switch is actuated in such a way that 
the opening of the door automatically stops the fan. An 
attempt has been made to improve the unfavourable atmo- 
spheric conditions existing in most destructor installations, 
arid ventilation is provided for by carrying the fan inlets 


Ета. 5.—View of the Condensers. 


to the under side of the storage platform and turning them 
inwards so that all dust and fumes emitted during the 
process of “clinkering” are drawn іп and delivered back 
to the fires. Auxiliary steam-jet fittings for steam blast 
have also been provided, but these are only intended to be 
used in the event of a breakdown to the fans. The refuse 
is delivered from the carts to the furnaces without 
handling of any kind. The tipping pit is situated at 
the north end of the destructor house, and the refuse, 
which is delivered by carts, is discharged through a 
specially-shaped hopper into a storage tub placed ready in 
the pit. The pit has accommodation for four tubs, with 


two hoppers, the latter being arranged to move on rails 
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across the pit. When the tub has been loaded the hopper 
18 moved clear from above it, and an electrically-operated 
overhead crane lifts the tub and deposits it on the storage 
platform. The storage platform extends the full length 
of the furnace blocks, and has accommodation for 80 
tube. The storage of refuse thus takes place in closed 
boxes, away from the heat of the destructor. When 


the cell and withdrawing the tub occupies less than а 


minute, and as the furnace dour is open only for a few 
seconds, the inrush of cold air, with consequent reduction 
of furnace temperature, is reduced to the smallest possible 
amount. The crane, which has a lifting capacity of three 
tons at 30ft. per minute, was built by Messrs. Broadbent 
and Sons, Huddersfield. 
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Fie 4. – The Engiue Room, showing Two 750-kw. Belliss- Westinghouse Generators. 


ready to charge, а tubful of refuse is lifted from the 
storage platform by the crane, and placed on a movable 
cradle on the top of a cell (Fig. 1). The weight of the 
tub causes the cradle to descend, and by a system of levers 
and balance-weights the water-sealed door is lifted from its 
seat and drawn on rails to one side, permitting the lower 
edge of the movable cradle to descend into the mouth of 


À main flue of large area is provided for each pair of 
cells, from which the hot gases are carried through tbe 
combustion chamber of а water-tube boiler, and а dust 
catcher of Messrs. Horsfall's patent type is built in 
between the combustion chamber and the boilers. All the 
flues are lined throughout with firebrick, and in the 
furnaces specially-made fireclay blocks set in fireelay cement 


Fig. 6.—Vicw of the Switchboards, 


the charging doorway. The storage tub is provided with 
hinged lids at the bottom, which are held shut when the 
tub is suspended by the crane, but when released these 
lids open outwards, and the whole of the refuse thus falle 
directly into the furnace and spreads itself over the grate. 
The empty tub is then lifted by the crane, and the water- 
sealed door, actuated by the balance-weight, is mechanically 
drawn back to ite seat. The whole operation of charging 


have been employed. The boilers are of Messrs. Babcock 
and Wilcox’s well-known marine water-tube type con- 
structed for a working pressure of 200lb. per square inch, 
and fitted with superheaters to raise the temperature of 
the steam to 500deg. F. To meet any special demand for 
steam, auxiliary grates have been fitted for coal firing, and 
a by-pass is provided direct from the destructor combustion 
chamber to the main overhead flue, so that in the event of 
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& breakdown to а boiler ог an excess of steam being 
generated the whole or а portion of the hot gases may be 
taken by this route instead of through the boilers. 
After leaving the boilers the gases pass by way of 
the Жошы main flue to an economiser, thence to 
the chimney. The economiser is of Messrs. Green's 
well-known type, built in two sections of 120 tubes 
each. A by-pass is also provided so that the gases may 
be passed direct to the chimney. The steam from each 
boiler is led from the superheater to a 10іп. main, and 
earried direct to the main range which supplies the electric 
generators. The feed piping is connected by a branch pipe 
to the system supplying the coal-fired boilers, the arrange- 
ment being designed so that the destructor boilers can be 
fed either through their own economiser or from the hot- 
feed main of the coal-fired boilers. The pump-house contains 
two triple-throw electrically-driven Worthington pumps, 
and one of Messrs. Weir's double-acting steam-pumps. А 
storage tank of 12,000 gallons capacity is placed over the 
pump-room, and a combined water-softening and de-oilin 
plant is provided to treat the feed water. The coal-fire 
boilers (Fig. 5) are of Messrs. Babcock and Wilcox’s double- 
drum type, each boiler being capable of evaporating 
18,000lb. of water per hour. Superbeaters are provided, 
and the firm’s latest type of chain-grate stoker is fitted. 

In the engine-room (Fig. 4) there are two Belliss- 
Westinghouse direct-coupled generating sets, each capable 
of a normal output of 750 kw. when supplied with steam 
at 200lb. pressure. The engines are of the triple-expansion, 
quick-revolution, enclosed type of 1,140 h.p. each, and are 
fitted with expansion valves to take overloads up to 50 per 
cent. The exhaust steam is taken through an oil separator 
into a surface condenser, which serves both sets of engines. 
The condenser (Fig. 5) was supplied by the Mirrlees- 
Wateon Company, Glasgow, and is provided with Edward's 
airpumps, driven by a Westinghouse motor. A special 
feature of the works is the use of electrically-driven 
auxiliaries, and, with the exception of a steam feed pump, 
the whole of the auxiliary plant, including pumps, stokers, 
and fans, is driven by electric motors. An ample supply 
of water for condensing purposes is available from the 
town's aqueducte. The electric generators are of sub- 
stantial design and capable of withstanding heavy over- 
loads without injury. No.1 machine generates current 
at 500 volts, but No. 2, which comprises two machines, 
is arranged ta deliver current at 250 volts or 500 volts as 
requi А motor-generator, having its parts inter- 
changeable with the steam generators, is installed to 
transform current from 500 volts to 250 volte, or vice тегй. 

The main supply from the station is for power and light- 
ing purposes at 500 volts and 250 volts, but two rotary 
converters, with transformers, have also been installed to 
deliver alternating current at 5,500 volts to an outlying 
district. The main direct-current switchboard stands on a 
platform raised about 2ft. above the floor, and consists of 
12 panels. Each panel is provided with circuit breakers, 
ammeter, change-over switches, and cnergy meter. The 
bus bars are in duplicate, and are raised on brackets above 
the switchboard, so that all back conncctions on the board 
are easily accessible. An electrically-operated overhead 
crane is provided for handling beavy parts of machinery. 
A cable chamber, 8ft. in height, extends the whole length 
of the engine-room, and accommodates the feeder and 
trunk cables, the latter being used to connect the station 
with the works at Hunter-place. 

Although the equipment of the station had to be pushed 
forward with unusual rapidity, the plant has run since 
opening on Oct. 50 last without a hitch of any kind, and 
the results from an economical point of view аге most 
satisfactory, the average consumption of coal during the 
last three months being rather under 4lb. per unit gene- 
rated. The results obtained when the destructor is in 
operation will be awaited with the greatest interest. 

The following is the list of the contractors: electric 
generators and switchboard, British Westinghou:e Com- 
pany, Manchester; engines, Belliss and Morcom, Birm- 
ingham; boilers, Babcock and Wilcox, Renfrew ; refuse 
destructor, Horsfall Destructor Company, Leeds; condenser, 
Mirrlees - Watson Company, Glasgow; steam and feed 
piping, John Spencer and Со., Wednesbury ; cast-iron 


piping, Caird and Co., Greenock; pumps, Worthington 
Pump Company, Glasgow ; buildings and excavator work, 
R. Aitkenhead and Sons, Greenock; steelwork, John 


M'Ewan and Co., Greenock ; carpenter, J. Miller and Co., 


Greenock. The whole of the work in connection with the 
combined scheme has been carried out to the specifications 
of Mr. J. A. Robertson, M.I.E.E. consulting and resident 
engineer to the Corporation. Mr. J. G. Hare, of the 
electricity department, was architect for the buildings, and 
Messrs. Woodrow and Thomson, Greenock, measurers and 
surveyors. 


STANDARD PERFORMANCES OF ELECTRICAL 
MACHINERY.* 
BY DR. RUDOLPH GOLDSCHMIDT, ASSOCIATE-MEMBER. 
(Concluded from page 192.) 
SINGLE PHASE CoMMUTATOR MOTORS. 


The real efficiency of a single-phase commutator motor is 
generally worse than that of a similar machine of the 
induction type, though the efficiency of the latter is not 
particularly good. The cause of this is chiefly to be 
attributed to the losses in the resistance connections 
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hie. 25.— Efficiency of Micrnate-current Commut ue Motors 


between armature winding and commutator lugs and to tre 
enormous core loss taking place in the whole body of the 
machine. These losses are particularly high with high 
frequencies, and this is one of the reasons why generally 
the frequency of single-phase motors is kept as low as 
possible, so that actually its performance approaches that of 
direct current machines. But naturally the performance of 
an induction motor would also be excellent at very low 
frequency, though it would under no condition approach 
the perfect behaviour at starting of the commutator motor. 
As characteristic motors I have chosen a small, a medium, 
and a large machine—-5 h.p. at 1,500 r.p.m., 50 h.p. at 
750 r.p.m., 200 h.p. at 600 r.p.m.—and efficiencies and 
power factors have been plotted as a function of the 
periodicity (Figs. 25 and 26). It must be borne in mind 
that these curves do not represent tests on one machine— 
say a machine designed for 25 ~ and run at different 
frequencies—but the 50-~ machine is to be considered as 
a design entirely different from the 25- ~ one, each being 
built so as to form the best machine for its special con- 
ditione. The power factors of Fig. 26 are those of plain 
single-phase commutator motors with compensating winding. 
They may be improved hy using machines of the Latour 
and Winter-Eichberg type, or by applying special means of 


* Paper read before the Institution of Electrica! Engineers. 
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other kinds to raise the power factor, generally at a sacrifice 


of 1 or 2 per cent. in the efficiency. 
TRANSFORMERS, 


Transformer efficiencies at normal load only do not 
always serve very well as an indication of the real quality 
of the apparatus, less во than in the case of the average 
motor and dynamo. This is true, at all events, with light- 


ing transformers. With power transformers the normal 
efficiency is quite a useful figure. The efficiencies plotted 


in Fig. 27 are not the normal but the maximum figures 


obtainable from a certain transformer—that is, when core 
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Fic 20--Power Pacters or Mlernatesurrent Commautatoa Motos 


and copper losses are equal. Usually it is possible to shift 
this maximum somewhat, putting it with lighting trans- 
formers near half load, with power transformers near full 
load. By stating the maximum efficiency only the curves 
in Fig. 27 will prove useful, even for finding efficiencies at 
very small loads, if one only takes account of the fact that 
one-half of the losses are core losses and the other half 
eopper loeses, which vary as the square of the output. 1 
have not extended the scale of the K W beyond 70 kw., 
as such a transformer, as a rule, has as good an efficiency 
as а 700-kw. one. The following may be given as efficiency 
limita: 100-~ transformers, 98] per cent.; 50-~ trans- 
formers, 98} per cent.; 25-~ transformers, 973-98 per cent. 


Bic. 27. — Transformer Ettierencics. 


It was my intention to deal also with special machines 
as boosters, induction motors with pole-changing devices, 
motors for accelerating heavy loads, and others, but I 
feared that by introducing further developments and 
theories in this direction it would only tend to divert dis- 
eussion from the main question, What is the normal per- 
formance of an ordinary machine! 


Discussion. 

Dr. Srtvanvus P. Тномрвох, in opening the discussion, said 
the paper struck him as being a very valuable communication, 
inasmuch as it afforded them the means at least of studying the 
comparative values of designs from different sources and for 
different classes of machinery. Many of the curves would be 


found particularly helpful to designers in enabling them to plot 
on the same framework the corresponding values of the machines 


with which they were acquainted. He thought that the inter- 
pretation of the paper left something to be desired, and he asked 
which of the curves were derived from experience and which 
from calculations based on first principles. The author had 
invited them to compare all machines on the basis of the 
kilowatts which the machine referred to in an early part of the 
paper would give out at 1,000 r.p.m. He protested against 
the use of the word power as the imaginary power which 
the machine would have if the revolutions were altered to 
1,000 per minute, and suggested the term ‘‘ powerage.” In all 
continuous-current machines the watts per revolution were equal 
to the total flux from all poles multiplied by the ampere wires 
and by а constant. Юг. Goldschmidt had given as that constant 
0:165 x10-?9. Dr. Thompson had found that constant to be 
0:166 x 10-?. While they were thuspractically in agreement upon 
this point, he maintained that the constant 0'166 x 10-? 
was the absolute and unalterable value for continuous-current 
machines, but Dr. Goldschmidt had given his as the 
average value for continuous - current machines, polyphase 
alternators, and induction motors. Dr. Goldschmidt stated 
that for single pus machines the constant averaged 
0:145 x 10-°, but he (Dr. Thompson) could not understand 
how the value could be lower, unless it was believed that the 
power factor for single-phase machines was always bad. А 
hompson then discussed the value of the ratio between the 
armature load and the flux in the machines, and asked why the 
ratio of one to the other should be 800? The total loading of 
the armature must not be too great in proportion to the total 
flux coming in if they wanted to avoid commutation troubles, 
and it was apparently some such consideration which had deter- 
mined a ratio of 800. 

Mr. V. A. FxNN discussed the coefficient of the single-phase 
machine, and came to the conclusion that the figure given by 
the author-—0:145— was too high; he made it about 0'115. 
This held good for induction motors, but for the conduction 
machines the coefficient should be practically the same as for 
the continuous-current or polyphase machine. Iu the single- 
phase machine there were two fluxes at right angles, but only 
one of these produced torque. In the two-phase machine there 
were also two fluxes at right angles, both of which produced 
torque. When the author stated that the real efficiency of a 
single-phase motor was generally worse than that of а similar 
motor of the induction type, he (the speaker) ho that he 
did not mean to imply that there were no single-p motors 
as good as polyphase machines. 

Mr. J. C. MACFARLANE drew attention to a reference by Dr. 
Goldschmidt to a 5-h.p. two-phase induction motor for crane 
work, which ran at the low speed of 500 revolutions on a 50-cycle 
circuit, and which also had a large overload capacity. The 
speaker was of opinion that the paper would be a valuable 
one if it prevented buyers of electrical plant from making such 
mistakes. The combination of low speed and high frequency 
in induction motors was а very common error made by buyers 
of such motors, and the trouble they caused to manufacturers 
due to this did not appear to be appreciated by them. The 
corresponding ordinates of the two curves in Fig. 1 bore a 
fixed ratio to one another, which was approximately 800—4.е., 
for any power whatsoever the magnetic load of an armature 
was given by the curve as 800 times greater than the electric 
loading of the same armature. Не could not understand why 
the author had selected that ratio in preference to any 
other ratio, nor could he see that any fixed ratio would 
suit the case, for he had known quite modern machines 
which had that ratio as great as 2,000: 1, and he 
had also known machines having that ratio as small 
as 290 : 1—1.е., the magnetic loading in the latter case 
was only 250 times as great as the electric loading of the 
armature. The figure depended to а very great extent on 
whether а machine had an armature core length which was 
abnormally great compared with its diameter, or whether it had 
a core length which was abnormally small compared with its 
diameter. The very long inachines would usually have a high 
ratio of magnetic to electric loading, whereas in narrow machines 
this ratio would be usually low. The author had made two 
statements which he did not consider quite correct. The first 
was ‘‘that in most cases these fluxes are identical with the 
most economical flux, especially with moderate speeds; the 
second was that ‘‘in commutating pole machines, the flux may 
be 25 per cent. or 30 per cent. less than the flux given by the 
curves in Fig. 1.“ He presumed that these were considered 
about the most economical fluxes for interpole machines. He 
did not know whether Dr. Goldschmidt referred to economy 
in the sense of electric and magnetic losses, or whether 
he referred to economy in the sense of economy in 
material, but in neither of these cases were his statements 
correct. For in the case of electric and magnetic losses it was 
a wellknown fact that the maximum economy was to be 
obtained when the sum of the constant losses of a machine was 
equal to the sum of the variable losses of a machine. Briefly 
put, the electric and magnetic losses in any machine were a 
minimum when the total losses in the magnetic circuit were 
equal to the total losses in the electric circuit, Also the cost of 
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material in any machine was a minimum when the cost of the 
material in the magnetic circuit was equal to the cost of the 
material in the electric circuit. Mr. Macfarlane gave some 
figures on two machines, one of which had the same ratio of 
magnetic to electric loading as given by Dr. Goldschmidt's 
curves in Fig. 1. The first of these machines was a 
non-interpole machine, and had an output of 470 kw. at 
1,000 revolutions. The second machine was an interpole 
machine, and had an output of 475 kw. at 1,000 revolu- 
tions. Tho total magnetic loading of the first machine 
was 50,000,000 C.G.S. lines, and that of the second was 
60,000,000 C.G.S. lines—i.e., the magnetic loading of the non- 
interpole machine was 54 per cent. greater than that of the 
in le machine. The electric loading of the first machine 
was 60,000 ampere wires, and that of the other was 100,000 
ampere wires—i.e., the electric loading of the interpole machine 
was 60 per cent. greater than that of the other. The total 
losses of the first machine amounted to about 144 kw., and the 
total losses of the second machine amounted to about 15 kw. 
The loss in the electric circuit of the first machine was 3:5 kw., 
and the loss in the magnetic circuit was 11 kw. The loss in the 
electric circuit of the second machine i.e., the interpole 
machine—amounted to 6:2 kw., and in the magnetic circuit it 
amounted to 6:8 kw., making a ratio of 1:1 : 1 in favour of the 
magnetic circuit. With regard to costs, the total oost of the 
niaterial in the non-interpole machine came out at about £154, 
whereas in the case of the second machine (interpole) the cost 
came out to be about £128--i.e., therefore there was about 
20 per cent. more material on the non-interpole machine 
than there was on the interpole machine. The material 
in the electric circuit of the first machine cost about £12, 
and the material in the magnetic circuit of this machine 
cost about £142, giving a ratio of about 12 : 1, whereas in 
the interpole machine the electric circuit material cost about 
£38, and the cost of the magnetic circuit material amounted to 
£90, making a ratio of only 22:1. Although the interpole 
machine did not appear to be designed to give quite the most 
economical distribution of material, it had a considerable advan- 
tage over. the non-interpole machine in this respect. It would 
seen from these figures, and also for other reasons, that the 
fluxes given by Dr. Goldschmidt. in his curves in Fig. 1 were 
not by any means the most economical fluxes, either from the 
point of view of efficiency of the economy and material. "The 
object of the discussion was, he said, (1) to show that. the 
selection of a fixed ratio for the magnetic to electric loading of 
an armature was inadmissible, for in practice this ratio varied 
greatly; (2) to show that the fluxes given by curve in Fig. 1 
were by no means the most economical, either from the point of 
view of power loss or economy in material in non-interpole 
machines, and in interpole machine fluxes of 25 per cent., or 
even 55 per cent., less than those given on the curve referred 
to were also not even the most economical for those machines. 

Mr. H. Burce differed from the author's statement that in 
induction motors the percentage copper loss increased as the 
square root of the number of poles, and pointed. out. that by 
increasing the number of poles the speed of the output were 
lowered proportionally. 

-The PRESIDENT (Colonel R. E. B. Crompton) said they owed 
a great deal to Dr. Goldschmidt, who had introduced into this 
country many precise methods of calculating out the proportion 
of winding, and the proportions of flux and ampere-turns. 
Nevertheless, he could not understand how the standardisation 
aimed at by Dr. Goldschmidt could be obtained, as the propor- 
tion laid down by him would be varied a great deal if there was 
any change in design. Asa member of the Engineering Standards 
Committee he raised a protest against an attempt to standardise 
designs or to lay down hard-and-fast rules, which were prac- 
tically laid down upon existing practice, and he was 19 9 
to think that Dr. Goldschmidt was a little premature in his 
attempt. 

Dr. GOLDSCHMIDT, in replying to the discussion, explained 
that in attempting to standardise the efficiencies of power factor 
he was obliged to take a certain ratio of diameter to length of 
armature, as manufacturers had a great, number of ratios which 
varied considerably. He thought the curves would correct 
themselves in use, and that those who used them would tind 
them a trustworthy guide. They would also be helpful to 
the mechanical engineer. All the curves were based on first 
principles. He had assumed the flux curves and ampere-turn 
curvés and then actually designed machines, and had taken 
machines designed by others and had then arrived at the figures 
which he considered as normal for the efficiency and the power 
factor. The curves were, therefore, developed from first 
principles and from actual experience. Mr. Fynn was right 
in pointing out that for single-phase induction motors the 
coefticient constant would be lower than 0:145, and he was 
probably right in saying that the figure would be 0:115. 


Gelligaer.—Owing to the refusal of the gas company to light the 
village of Troedrhiwfuwch, it is stated that a syndicate is to be 
formed in order to establish the up-to-date light in place of, аз. 


SOME PROBLEMS OF ELECTRIC RAILWAY 
OPERATION * 
BY E. V. PANNELL. 


Suburban railway service is characterised by the shape 
of its load curve due to the rush-hour traffic. This service 
demands high rates of acceleration, which the steam 
locomotive is unable to cope with. A further advantage 
of electrical operation is the predetermination of train 
performance by graphical analysis. From the speed and 
tractive effort curves of the motors, speed-time and 
current-time curves can be plotted out for any set of 
conditions. A 210-ton six-car train has been assuméd, 
equipped with eight 200-h.p. motors. The table appended 
gives some average weights and capacities of railway 
equipments. 


Weight of train Rated horse- 

System. per uger, . power per 

‘ons, passenger 
Great Northern and Piccadilly... Lu eem ә... д7 

Great Westen Do -———À 515 

Liverpool-South port „ 44 
Berlin Overhead ........................ eee 9 6:8 
Inter borougli Subway ................. eens A COS: азау 4:9 
Pennsylvania (Cainden-Atlantic City)* ... — '76  ............ 6:9 
Berlin-Zossent _................................. 18808 ³ĩðö 20 
Theoretical (author . S 5:0 


High- speed line. + Ultra high-speed line. 


For the typieal 210-ton train curves have been plotted 
varying initial acceleration, gear ratio, schedule speed, 
and stops per mile. Increase of initial acceleration from 
"75 to 1:5 miles per hour per second is attended with а 
saving of 30 per cent. energy consumption. Gear ratio 
should be the highest possible, provided schedule speed 
can be maintained. The adoption of single-phase opera- 
tion is a problem which requires much consideration. The 
table gives comparative weights of alternating-current and 
direct-current train equipments. 


Continuous- 


Current Series Repulsion 


compensated compensated 


— motors and 
equipment 125 ~ motors 25 ~ motors 
Ib. lb. lb. 
Motors (1,600 h.p.) ............... 48,000 85,000 ... 75,500 
Control equipment (including 
transformer . ‚000 37,000 ... 22,000 
Total weight of clectrical equip- 
MONE - 5 oco у шекЫз ‚000 120,000 97,500 
Total weight of six-car train 
fully equipped (tons) . 210 255 225 


Tbe author is of opinion that the single-phase motor is 
not suited to heavy and severe railway service, and that it 
is far behind the continuous-current motor in design. The 
peaked efficiency curve of the single-phase motor when 
running on constant voltage is a disadvantage, as it 
prevents economical self-regulation. It is probable that 
the next few years will see an appreeiable increase in the 
average working voltage of continuous-current railway 
systems. 


Aes mm EDI ROC 


LONDON ELECTRICITY SUPPLY. 


The Board of Trade has just issued a return in which 
some interesting figures appear concerning electricity supply 
in London. The return shows the number of units 
delivered and the average price charged by local autho- 
rities and companies in the metropolitan police district for 
power and heating, private lighting, and public lighting 
respectively during the last completed year of accounts. 
Taking unite for all purposes, the local authorities supplied 
87,795,001 units at an average price of 2:563d. per unit, 
while the companies delivered 125,579,278. units at an 
average price of 3:034d. per unit. 

The following statement shows in tabular form the 
number of units supplied, together with the price per unit, 
for various purposes by local authorities and companies 


respectively : 
Power and heating. Private lighting. Public lighting. 
Units. d. 


Local autho- Units. З Units. d. 
28,281,520 1:501 42,934,965 3:677 16,578,716 1:850 


rities ...... 
Companies.. 38.006, 198 1:450 82,995,205 3:853 4,377,875 1:620 


i Abstract of a paper read before tlie Northampton Institute 
Engineering Society on Feb, 7. 
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PRIMARY TRANSFORMER STARTER FOR 
INDUCTION MOTORS. 


If a squirrel.cage motor or a slip-ring motor with the 
rings short-circuited be connected direct to the supply 
mains, there will be а more or less heavy rush of current, 
depending on the resistance of the rotor windings. This 
is due to the fact that an induction motor at rest under 
the above conditions is simply а static transformer with 
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TRANSFORMER 
FIG, 1.—Diagram of Connections of Primary Starter for Induction Motor. 


the secondary windings short-circuited. With a slip-ring 
motor the starting current can easily be regulated by 
inserting resistance in the rotor circuit, but obviousl 
such a course of action is not possible with a squirrel- 
саре motor. In certain cases it is possible to make the 
rotor windings of a squirrel-cage motor of such high 
resistance that the motor can be switched straight on to 
the mains without the starting current being unduly 
heavy, but as this entails a certain loss of efficiency at 


has certain advantages over the former, and is, in most 
cases, recommended. Messrs. Dick, Kerr, and Co , Limited, 
have devised & special form of starter on this principle, 
which is extremely simple and strong, but at the same 
time combines in itself starter, main switch, and fuses, so 
that no further apparatus is really needed between the 
motor and the mains. 

The transformer employed is of the series type—i.e., 
there is only one coil per phase, the reduced voltage being 
obtained by connecting the motor leads to intermediate 
points on the main coil. In the firm's standard primary trans- 
former starter three taps are provided, thus giving three 
different transformation ratios, any one of which can be 
used according to circumstances. The general form of the 
starter is shown in the illustrations. The three incomin 
leads are taken in at the top of the case, and pass throug 
enclosed type fuses to contact fingers which press upon 
contacts on a controller barrel. There are twelve contact 
fingers in all, six on each side, the fingers on one side being 
diametrically opposite those on the other. The incoming 
leads, as stated above, are connected through fuses to three 
of the contact fingers on one side of the barrel, the other 
three fingers being connected to the end of the transformer 
windings. The remaining six fingers on the other side of 
the barrel are similarly connected —i e., three of them are 
coupled up to the outgoing leads to the motor, and the 
other three to one of the sets of transformer taps. The 
connections are shown diagrammatically in Fig. 1, which 
gives a development of the controller barrel. The con- 
troller barrel is rotated by means of a hand-wheel, which is 
geared to it by means of a steel band. This construction 
enables the barrel and fingers, as well as the transformer 
coils, to be completely immersed in oil without necessitating 
the use of stuffing boxes on the hand-wheel spindle. Thu 
barrel has three positions—viz., “off,” “starting,” and 
“running.” In the first position, to which the barrel is 
returned automatically by means of springs, if allowed to 
do во, the circuit is broken in two places in each phase. 

To start up the motor, the hand-wheel is turned as far ns 
it will go in the direction marked “starting,” the effect cf 
which is to connect up the motor to the line through tke 
compensator transformer, as will be seen from the diagram 
of connections. The hand-wheel cannot be left in the 
starting position, as there is no catch to hold it, and as 


£ E 


The method most commonly adopted in starting squirrel- 
саре motors is to reduce the voltage applied to the 
terminals of the primary winding, and this can be done 
in two ways. One method is to insert resistance in 
series with the stator windings, the resistance being cut 
out, more or less gradually, as the motor speeds up. 
Another way is to reduce the volts by means of a trans- 
former in the main circuit. 


The latter method of operation 


Primary Transformer Starter (Dick, Kerr, and Co.). 


normal load, due to the increased losses in the rotor, it is 
not стел desirable to employ this form of construction. 


soon as it is released the springs referred to above return 
the barrel to the “ off” position. As soon as the motor has 
run up to speed the hand-wheel is thrown right over to the 
“running” point, in which position the motor is connected 
direct to the line through the fuses, the transformer being 
cut out. The hand-wheel can be retained in the running 
position by means of а spring cateh which engages in а 
notch when the wheel has reached its correct position. 
When it is desired to shut down the motor, the catch is 
released by pressing a button in the centre of the hand- 
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wheel, and the springs draw the barrel into the off 
position. The fuses are located at the top of the starter, 
and are easily accessible by opening a cast-iron cover. The 
contacts are immersed in oil, which reduces any burning to 
& minimum, and since the hand-wheel cannot be left in the 
starting position, there is no risk of burning out the 
starter. In fact, the starter is practically both fire and 
fool proof. 


THE TESTING OF HIGH-TENSION OVERHEAD- 


LINE INSULATORS. 


As is pointed out by Dr. G. Benischke in a recent article 
in Elektrische Kraftbetriebe und Bahnen, no generally accepted 
rules exist with regard to the testing of porcelain or other 
high-tension insulators. The usual method is to subject 
the insulators to a breakdown voltage either in the dry 
state or under natural or artificial rain, the latter being 
the more practical criterion. If the insulators are tested 
dry by connecting a loop of wire lying in the upper groove 
to one pole of the high-tension supply and the iron shank 
to the other pole, a visible glow or brush discharge com- 
mences at a certain voltage. The discharge confines itself 
to the surface of the insulator, except at sharp bends and 
at very high voltages, when the discharge leaves the 


surface occasionally. Porcelain, like most other insulators, 
permits a glow.or brush discharge through it long before 
an actual breakdown occurs. The action is well shown in 
Fig. 1, which represents the glow discharge at 30,000 volts 
between two metal discs separated by a 3mm. porcelain 
plate. The discharge at a given voltage is greater the 
thinner the insulation. Fig. 1 also shows the result of 
increasing the voltage beyond the brush discharge point. 
Sparks thus pass over thé surface of the insulator from 
pole to pole. The length of these surface sparks, even 
with the cleanest and driest surfaces, is considerably 
greater than the distance which the same voltage will jump 
between pointed electrodes in air. Further increase in 
8 95 causes a continuous stream of sparks or, if the 
supply source is sufficiently large, an are to form. 

n this connection a distinction must be made between 
the maximum or starting voltage and the minimum voltage 
or voltage necessary to maintain the are when started. 
If the voltage drop of the supply circuit (transformer) is so 
great that the formation of the arc lowers the volts below 
this minimum voltage," the arc ceases. The volts then 
rise again to the “ maximum voltage" and another spark 
passes, and зо on. Ап actual arc will only be maintained 
if the supply voltage remains above the ‘minimum 
voltage." Since it is difficult to take satisfactory tests in 
the open under natural rain, it is usual to test insulators for 
their behaviour in the wet state hy means of artificial rain. 
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above the insulator is arranged for or, preferably, from a 
rose arranged at the side and delivering a slanting stream 
of water under pressure, which falls parabolically on to the 
insulator. This latter arrangement splits the water up 
more nearly as in natural rain, and represents the effect of 
a side wind in deflecting the rain. 

Under these conditions the upper surface of the insulator 
becomes a conductor, so that no surface glow discharge 
occurs, but brush discharges from the rim of the insulator 
follow the paths of the drops of water. Increasing tbe 
voltage leads to small preliminary sparks to the shank, and, 
finally, to rapidly succeeding sparks or to a continuous arc. 
The voltage for this becomes lower if the flow of water is 
80 great that the drops combine into streams. This, how- 
ever, does not occur with natural rain, as the maximum 
rainfall in Europe does not exceed about lin. per minute. 
The continuous stream is electrostatically attracted towards 
the shank, whilst the separate drops, owing to their weak 
charge, are much less attracted. They may even be 
repelled outwards near the rim by the action of the wet 
insulator rim, which practically forms part of the other 
pole, and is at much the same potential as the drops. 

Attempts have often been made to obtain a coefficient 
for the purpose of comparing insulators of different makes. 
Thus, one suggestion is to define the quality by the amount 
of the product of a “гіт coefficient” by a “weight 
coefficient,” the former being the ratio of the voltage 
required to cause a discharge from rim to shank in the wet 
to that required in the dry state, whilst the latter is the 
ratio of the breakdown voltage in the wet state to the 
weight of the insulator. This method would be satis- 
factory if economy of production were the most important 
point, but in practice the heavier insulator rather than the 
light one of the same design would usually have the greater 
factor of safety. On the other hand, great thickness of 
porcelain is objectionable because of the difficulty of 
ensuring uniform drying during manufacture, and so 
avoiding cracks and strains. It is on this account that 
large insulators are often made up of separate parts cemented 
together. 

Dr. Benischke considers that no general coefficient of 
quality ean be set up, and that each insulator must be 
separately considered from the following points of view : 
(1) the surface breakdown voltage in the wet state—the 
rate of supply of water should preferably be on some 
uniform basis, such as ‘in. per minute; (2) the breakdown 
voltage through the material; (3) mechanical strength 
against sideway pulls; (4) mechanical strength against 
shocks and blows; (5) thickness of the stalk ; (6) height 
and breadth of insulator; (7) weight compared with 
thickness of the stalk and height and width of insulator ; 
(8) condition of the glazing. 


— 


— — aàũk k —ͤ— — — 


A GASOLENE-ELECTRIC RAILWAY MOTORCAR. 


The following particulars of an interesting gasolene- 
electric car made by the General Electric Company for 
the Delaware and Hudson Railroad are taken from the 
Street Railway Journal. The car body is of the combina- 
tion type, and comprises one ordinary passenger compart- 
ment, a smoking room, baggage-room, engine-room, toilet and 
observation compartment. The car is single-ended, having 
the controlling apparatus situated in the engine-room. 
The principal dimensions are as follows: length over all, 
50ft. ; length of engine-room, 9ft. 6in.; length of baggage 
room, 5ít. 8in. ; length of smoker, 7ft. 11in.; length of 
passenger compartment, 18ft. 6in. ; width over all, 8ft. 8in ; 
height over all, 12(6. 10Jin. ; seating capacity, 44; total 
weight of car and trucks fully equipped, 31 tons. This 
саг was designed throughout with special reference to the 
service required, the main object in view being to secure 
the maximum carrying capacity with à minimum weight, 
and at the same time to have а car of great strength. 
The shape of the ends is parabolic in order to reduce 
the air resistance to а minimum when travelling at high 
speed. 

The gasolene engine is direct coupled to a 90-k w., 250-volt, 


For this purpose a shower either from a rose vertically | direct-current, eight-pole generator with commutating poles, 
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which furnishes current at a variable potential by varying the 
exciting current. This current is fed to the motors through 
the medium of the control system by which the voltage of 
the generator may be governed according to the require- 
ments. The excitation is obtained from a separate exciter 
mounted on same shaft as the main generator. The two 
motors are of the G.E. 72 A type, each rated at 
60 hp. When running at 550 r p.m. the engine develops 
100 b. p., and has a greater capacity at increased speeds. 
There are eight cylinders, each of which is 8in. in diameter, 
and has a stroke of 7in. The cylinders are placed at 
90deg. to one another, or at an angle of 45deg. with the 
vertical. Considerable difficulty has been experienced in 
starting gasolene engines of this size heretofore, but in the 
present instance a special breech-block mechanism has been 
provided, which fire а charge of black powder into one of 
the cylinders, and this has proved a most effectual way of 
overcoming these difficulties. 

Oa its trial trip the car received its passengers in the 
nearly completed new Union Station at Schenectady. The 
route selected made a circuit of about 78 miles in length, 
including Albany, Cohoes, and Mechanicsville. It contained 
its full capacity of passengers. A total of 23 stops were 
made, in addition to many unrecorded slow-downs due to 
signals and other yard restrictions, the average length of a 
stop being slightly less than one minute. The engine, 
however, ran contiauously during the trip. The speed of 
the car varied from 25 miles per hour on a 1:5 per cent. up 
grade to 56 miles per hour on a 1 per cent. iun grade, 
except where traffio conditions and road regulations 
required lower speeds. Where traffic conditions per- 
mitted, а speed of 50 miles per hour was recorded on level 
track, and from Albany to Mechanicsville a speed of 47 
miles per hour was sustained on a steadily rising grade. 
The eight-cylinder gas-engine developed at times 150 h.p., 
and the 60-h.p. motors were under such perfect control of 
the operator that the acceleration was noticeably smooth 
and free from jerks. 


TRAMWAY AND LIGHT RAILWAY STATISTICS. 


The Board of Trade have issued an interesting return 
giving exhaustive particulars respecting tramways and light 
railways in the United Kingdom. The statistics are 
brought down to Deo. 31, 1906, in respect of companies, 
and to March 31, 1907, in respect of local authorities. A 
comparative table at the beginning of the return shows 
that since the year 1878 the route length of line open for 
traffic has increased from 269 miles to 2,394 miles; the 
capital expenditure from £4,207,350 to £64,092,091; the 
number of passengers carried from 146 millions to 2,455 
millions; and the net receipts from £230,956 to £4,485, 413. 
Of the total of 1,571 miles of line owned by local authorities, 
1,422 miles are worked by those authorities themselves, 
and the remaining 149 miles by leasing companies. Last 
year the route mileage open of electric line was 1,994 miles 
out of a total of 2,240; this year it is 2,195 miles out of 
2,394. The mileage worked otherwise than by electric 
traction has further diminished from 246 miles to 199 
miles. The net increase since last year in the number of 
undertakings belonging to local authorities (179 out of 
318) is four, and in the number belonging to other parties 
(139 outof 318) is two. Local authorities who work as well as 
own their tramway undertakings have made a net profit of 
£2,985,317 on the year's traffic, out of which they have 
applied £963,134 towards the reduction of tramway debt 
and £297,456 in relief of rates, while carrying £691,644 to 
reserve and renewal funds. 

Some of the principal figures relating to tramway 
working in the United Kingdom in 1906-7 are given 
below, a distinction being made between municipally- 
worked lines and those in the hands of private companies. 


Municipalities. Companies. Total. 
Miles open 1,571 825 2.5 
Gross receipts ............ £8.172 332 23, 676.8185 511.849, 175 
Expensesͥ( 265, 187.015 22 176,747 27. 308. 762 
Net receipts ( . £2 985 517 $1,500,096 24. 485, 413 
Passengers carried ...... 1,808 168,698 646,638,789 2,454 807,487 
Miles run by cars. 182,914,160 83,317,360 266,231,520 


The following table gives a few totals for 1906-7 in com- 


parison with a year in which the use of steam power on 
tramways was аб its maximum and with a typical “ horse " 
year : 
1906-7. 1898. 1879. 
— Electric Steam Horse 
period. period. period. 


Passengers carried......... 
Oapital expenditure per 
mile of single track 


2,594 1,064 321 
2,454,807,487 858,485,542 160,881,615 


open, lines, and works £12,362 £7,770 £7.840 
All items .................. £16,648 £10,469 £9,877 
Percentage of net receipts 

to capital ............... 6:99 . 6:38 5:97. 
Percentage .of working 

expenditure to gross 

receipts ............ "vies 62°14 16:93 85:81 
Passengers per mile of 

Fonte taxe 1,025,271 806, 703 469,641 . 
Passengers per car mile 9:22 9:48 ‚ 1'11 
Receipts per passenger... 1:10d. 1:254, 1:844. 


Paid in relief of rates ... £297,456 — 


INSTANTANEOUS WATER HEATER. 


An electric water heater, in which the water itself prc» 
vides the path for the current, is described in the Electrical 
World. The absence of all wire or other resistances shou:d 
prove а considerable improvement on the existing types. 
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The current, taken from апу ordinary 110-volt or 220-volt 
lighting circuit, flows through the water to be heated from 
one carbon electrode to another. In a cast-iron shell are 
placed two carbon electrodes, as shown in the sectional 
drawing (Fig. 1). One is a hollow cylinder and the other 
is a solid plug of carbon. The solid electrode is inserted 
into the cylinder with an intervening gap of jin. to jin. 
around, and through which flows the water drawn from the 
mains. The water acts as a resister, and thus takes up the 
heat units directly. An efficiency of 99 per ceat. is claimed. 
The wiring conne :tions are made to terminals extending 
through the bottom plate of the casing or casting, both, of 
course, being well ingulated from the case and connected to 
their respective carbon electrodes. The plumbing connec- 
tions consist simply of the intake or supply pipe at the 
base of the shell. The water flows out through a connec. 
tion at the top of tbe shell. 

At St. Louis these heaters, in 440, 650, and 1,100 watt 
sizes, have been connected to an ordinary hot-water radiator, 
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the radiator being filled with water and the energy supply 
obtained from the ordinary lighting circuit. The heater 
in this case serves as an effieient form of room-heater, the 
radiator, on account of its large-radiating surface, giving, 
it is claimed, superior heating results to an electric air 
, heater of the same wattage. Їп this case, the radiator is 
furnished with а small сар at the top to provide for the 
expansion of the water. It would, of course, be possible 
to connect a large electric heater of this kind to the hot- 
water heating system of a house as a substitute for the 
hot-water heaters requiring coal as fuel. In fact, this has 
been done in the case of some electric railway cars in 
St. Louis piped for hot-water heating. It is claimed that 
the water passed through this heater has all germ life 
within it destroyed, and hence that it acts as a purifier as 
well as a heater. The heater is made in various sizes 
from 4 amperes at 110 volts to 20 amperes at 220 volts. 


HUMMING IN DYNAMOS AND MOTORS. - 


Of the many methods tried for eliminating the humming 
noise often noticed in slotted dynamos and motors, the only 
effective ones are (1) to keep the air-gap flux density low 
(under 50,000 C.G.S. lines per square inch in large machines 
and less in small machines) and (2) to make the effective 
span of the poles as far as possible from an exact multiple 
of the slot pitch i e, effective polar arc + slot pitch = any 


Fic. 1. 


| basis. 


would not add to the burdeus of the general community 
from the telephone point of view. They were not intending 
to interfere with those holding the flat-rate service, but there 
had been а good deal of exaggeration in regard to the 
rates. The Post Office was responsible for its own rates, and 
not the National Telephone, Company, and these were 
framed at a rate which they believed was а just one as 
between the Post Office and the country. In regard to 
the measured rate, it appeared to him that most of the 
speakers had argued in favour of the principle of the flat- 
rate system. As this question had been raised, it was only 
fair to expláin why it was that they had adopted the 
measured-rate in lieu of the flat-rate system. When that 
system was first introduced there was a good deal to be 
said for the flat-rate system, but it was not known how 
the system would work out. As time went on it became 
evident that the flat-rate system was ‘not equitable as 
between the Post Office and its subscribers. It was alsó 
clear that the result of the flat-rate system had tended to 
very much diminish the development of the telephonesystem, 
The Postmaster-General gave an instance of the case of a 
firm who, when the flat rate began, five years ago, had 3,000 
calls per year, and although this increased in the five years to 
11,000, they paid no more. It was impossible, therefore, 
to develop the system under such circumstances. Under 
the flat-rate system, where a man could send any number 
of calls without additional payment, he might be inclined 
to use his line to the fullest possible extent. The result of 


| this was that there were a very large number of unneces- 
| sary calls and a great waste of telephone material. Indeed, 


юше like 20 per cent. of the ineffective calls, the 
engaged lines, were due to the overloading of the lines by 
those who used the flat-rate system. If the two systems were 
to be placed side by side, they would naturally find all the 
big users going on the flat rate and the small users on the 
measured rate, and the result would be that there would be 
no revenue left to the Post Office. The Post Office did not 
desire to fix the rate at an unduly high figure, but they 
ought to put the system on a business-like and paying 
If 16 were possible to put the whole system on the 
measured service and abolish the flat-rate system, he did not 


| hesitate to say that they could materially reduce the rate. 


In conclusion, Mr. Buxton said it was difficult to say what 


| the actual rate should be without more experience. The 


question was а legitimate one for inquiry, but such an 


inquiry could only be carried out with advantage when 


they had a full knowledge of the question, and the present 
moment was premature for holding such an investigation. 


If a committee were appointed, there was nothing to lay 
before it which would enable it to arrive at an authoritative 
conclusion. They did not know how the new rates would 
work out. Ав to reducing the rates, they had а serious 
object-lesson in the case of the Telegraph Office, which was 
carried on at a loss. | 


 integer--j. For this purpose the effective polar arc has, 
been found by experiment to be given by A B- 81 r, 
where А B is the actual pole span (Fig. 1) measured аб 
the bore face, and r is the radius of the edge of the pole: 
tip. When the ratio is an exact integer or differs from an 
exact integer by from 1 to 2, the machine is noisy, whilst 
if it differs by 5 to `6, the machine usually runs quietly.— 
Electrical World (New York). ; 


———— | INSTITUTION AND TECHNICAL SOCIETY NOTES. 
THE TELEPHONE RATES QUESTION. - | 


Institution of Electrical Engineers. 


At the ordinary general meeting held on the 6th inst., 
Colonel R. E. B. Crompton (president) in the chair, a discussion 
took place on Mr. J. S. Peck's paper on Protective Devices 
for High-Tension Transmission Circuits. The following were 
elected to the Institution: 


Member.— Dr. E. Rosenberg, care of British Westinghouse E. and 
M. Oompany, Limited, Trafford Park, Manchester. 

Associate Members.—B. W. Bayliss, 7, North-road, Clapham Park, 
S. W.; H. M. Boydell, 15, Oooper-street, Manchester; L. G. Clark, 
Box 85, Pilgrim's Rest, Lydenberg, Transvaal; J. E. Elliott, 14, St. 
Margaret’s-road, Oxford ; H. N. Fullarton, Thornwood, Kilmacolm, 
N.B.; H. M. Fulton, Munaar P.O., South India; E. W. Heather, 
38, Swallowfield-road, Charlton ; S. M. Hopewell, 71, Queen Victoria- 
street, E. C.; A. Н. L. Lucas, Ordsal Electrical Works, Salford, 
Manchester; J. M. McGown, Electricity Works, Bo'ness, N. B.; O. R. 
Whipple, 9, Castle-street-arcade, Cook-street, Liverpool. 


Important Deputation 


In thé Grand Committee Room, Westminster Hall, on: 

Tuesday afternoon, the Postmaster-General, Mr. Sydney 
Buxton, received a deputation, representative of all the 
different commercial interests in the kingdom with 
reference to the telephone rates, to urge that a select 
committee be appointed to mquire into the system of rates 
and the future telephone policy. 
The interview was organised by the Newcastle and 
Gateshead Chamber of Commerce, whose representative 
urged that the principle of the measured-rate system was 
not objected to provided reasonable charges were main- 
tained. А continuance of the flat-rate system was 
advocated, and it was requested that the Postmaster- 
.General would make a definite statement in Parliament at 
the earliest possible moment. 

The Postmaster General said the new measured-service 
rate was cheaper to the small user than tbe old message 
rate, and if they took the rates as a whole he thought they 


d. F. 
B. G. Bellamy, 55, Barton- street, Moss Side, Manchester; D. Betta, 


road, Moseley, Birmingham; W. Brown, 254, Nantwich - road, Crewe; 
J. Cunliffe, 104, St. Helens-road, Leigh, Lancs,; A. R. Dunton, 


— _ M — 


THE ELECTRICAL ENGINEER, FEBRUARY 14, 1908 233 


iB Moreton-avenue, Stretford, Manchester; W. (:. Edwards, 250, 
antwich-road, Crewe; A. Gardner, Thorn-hill, Burnley ; 8. Ghosh, 
Westinghouse Works, Trafford Park, Manchester ; R. D. Gifford, Eaton 
Cottage, 5 West Bromwich; A. Y. Jarrett, 6, Byron- road, 
Small Heath, Birmingham; L. M. Jockel, 51, Argyle-orescent, Joppa, 
Edinburgh; J. Н. C. Kann, 24, Ohesterford-gardens, Frognal, N. W.; 
V. Kilvert, Woodcourt, Brooklands, Cheshire; N. Martin, 31, 
Woodend-drive, Jordanhill, Glasgow; A. Mizzi, 87, Delafield-road, 
Old Charlton ; B. Е. Mulholland, Bohemia, St. Leonard's-avenue, 
Strafford ; 8. G. Nottage, 20, Lavender-gardens. Clapham Common, 
S. W.; H. J. K. Osborn, 249, Nantwich-road, Orewe; H. L. O. Parish, 
Longfeet Vicarage, Poole, Dorset; С. А. Pilson, Ashfield, Erdington, 
Birmingham ; F. H. Pullum, 47, Queen's Head-street, Islington, N.; 
A. W. Puttick; 98, Parliament Hill-mansions, N. W.; J P. Quinn, 
41, Hyde-road, Edgbaston, Birmingham ; N. S. Sim, Bark House, 
Banchory, Kincardineshire; L. Solomon, 6, Mauldeth-road West, 
Withington, Manchester; H. A. J. Stanton, 24, Church - street, 
Barrow-in-Furness; M. Swift, 61, Northumberland-road, Old Trafford, 
Manchester; F. E. Windross, 82, Hillaries-road, Gravelly Hill, 
Birmingham; M. W. Wood, Greenside House, Girtivgton, Bradford. 


Society of Engineers. 


The first ordinary meeting of the Society of Engineers for 
the present year was held on the 3rd inst. Mr. Maurice 
Wilson, the president for 1906, first occupied the chair, and 
presented the premiums awarded for papers read during the 
year—viz.: the president's gold medal to Mr. R. W. A. Brewer 
for his paper on Liquid Fuels for Internal-Combustion 
Engines " ; the Bessemer premium of books to Mr. E. J. Stead 
for his paper on The Connaught Bridge, Natal" ; a society's 
premium of books to Mr. C. A. St. George Moore for his paper 
on Working Experiences with Large Gas-Enyines" : and а 
society's premiuin of books to Mr. Н. Blake Thomas for his 
paper on ** Subaqueous Operations." The thanks of the society 
were accorded to Messrs. B. Н. Thwaite and К. E. Thorpe for 
their paper on ‘‘ The Renard and Sourcouf Road-Train System" ; 
to Mr. E. R. Matthews for his paper on ** Waterworks Con- 
struction in America " ; and to Mr. H. C. Huggins for his paper 
on ** Bridle Roads іп the West Indies." The president for the 
present year, Mr. Joseph William Wilson, then delivered his 
inaugural address, which touched upon engineering progress 
during the period since his last presidency. He pointed out 
that this covered the introduction of tube railways, which had 
done something to relieve the traftic of London, though much 
. more remained to be done, and he reiterated the necessity for 
some competent authority to direct the present unsystematic 
growth of our great Metropolis. After referring to the problem 
of the training of an engineer, he touched upon the great 
future in store for mechanical propulsion, for larger internal- 
combustion engines, and for the unlimited application of wire- 
less telegraphy and other aspects of electricity. The address 
was listened to with marked attention by a large and appreciative 
audience, and at its close a hearty vote of thanks was accorded 
to the president. 


Manchester Students’ Section. 


Instead of the usual paper and discussion, the cummittee of 
this section has arranged for the next meeting on Feb. 25 a 
debate on the vexed question of Gas versus electricity for 
illuminating purposes." The council of the Manchester and 
District Junior Gas Association has readily accepted the 
challenge thrown out, and an extremely interesting debate is 
anticipated. А well-attended meeting is hoped for, and the 
Manchester Students’ Section will welcome the presence of any 
young engineers interested in this important topic. 


Manchester Geological and Mining Society. 


At a meeting of the Manchester Geological and Mining 
Society held on Tuesday last, Mr. J. M. Johnston read a paper 
on Stirling and other Water-Tube Boilers.” The hon. secre- 
tary, Mr. Sydney Н. Smith, announces that he will be ylad to 
receive early notice of papers intended to be read before the 
society during the current session. 


Physieal Society. 


At a meeting held on Jan. 24, a paper by Mr. Walter Rosen- 
hain on Observations on Recalescence Curves " was read by 
Dr. R. T. Glazebrook. Mr. К. S. Smith and Mr. J. G. Howarth 
were elected fellows of the society. Mr. W. C. Campling was 
elected a student member of the society. 


TRADE NOTES AND NOVELTIES. 


Willans “Mixed Pressure" Turbines. 


By the introduction and development of their mixed 
ressure " turbine, Messrs. Willans and Robinson, Limited, of 
Victoria Works, Rugby, have produced a machine in which the 
different conditions are met with in the one turbine. The 
exhaust steam-turbine has already proved extremely useful in 
cases where exhaust steam at atmospheric pressure is available, 


and where additional power is required without increasing to | 


‘Parsons hig 


any material extent the steam supply from the boilers. In 
many cases, however, such a turbine could be put to greater 
use if a supply of high-pressure steam could be arranged to 
augment automatically the exhaust steam supply in the event 
of the latter falling short of the requirements. This is just 
what is possihle in the case of a Willans ‘‘ mixed pressure ” 
turbine, еу by the means of arranging ап ordinary Willans- 

-pressure steam-turbine with special valves and 
governor gear to enable the high and low pressure steam to 
supplement one another automatically. An auxiliary runaway 
governor is provided which acts on either the high-pressure or 
low-pressure valve, or on both valves simultaneously. should 
they be in operation. We understand that this system was 
first suggested to Messrs. Willans and Robinson by Messrs. 
Scott and Leggatt, of Cardiff, and that, acting on this sugges- 
tion, the type of turbine has been developed and forms one of 
the ырш patterns now being manufactured at Rugby under 
fully protected patents. : 


The Development of Water Power. 


The engineer is sometimes asked by manufacturers, elec- 
tricians, and others whether water power is available, and, if 
so, how best it can be utilised. Messrs. Gilbert Gilkes and 
Co., Limited, of Kendal, the well-known engineers, are at hand, 
however, to help the perplexed engineer out of his difficulties 
with a class of machinery which is well designed for the purpose 
of utilising a supply of water power. This firm has recently 
issued а handsomely-got-up catalogue, which gives concise 
details and clear illustrations of the turbines, Pelton wheels, 
hydraulic machinery, and other appliances manufaetured by 
them for the mechanical and electrical transmission of power. 
There are many different classes of turbines, and good results 
сап be obtained from them. But it is the practice of Messrs. 
Gilbert Gilkes and Co., Limited, to design each turbine to suit, 
from ап engineer's point of view, all the circumstances under 
which it has to work ; at the same time, the importanoe of com- 
mercial considerations has not been overlooked, as the prices in 
the cataloguo show. The efficiency of a turbine may be any- 
thing below 83 per cent., and under favourable conditions 
80 per cent. шау be obtained. Messrs. Gilkes have taken 
75 per cent. as the basis of their calculations, thus leaving a 
margin of power about the guaranteed rate. In the catalogue 
“© pressure" or reaction turbines are dealt with as well as 
* free deviation" turbines. Full particulars are given of the 
„Vortex, the ‘‘ Kendal,” the Trent, the Lunedale, and 
{һе Little Giant type, which come under the head of 
* pressure" turbines, and of the Girard turbine and the 
„Pelton wheel," which are known as impulse turbines ог 
turbines of ** free deviation.” This catalogue has been prepared 
in а very attractive and convenient form, and will well repay 


perusal. 
Eddy-Current Testing Brake. 


We have already referred to an eddy-current brake which 
Messrs. Morris and Lister, of Carlton Works, Coventry, have 
put on the market. The 1908 pattern is now ready, and 
embodies some important improvements. The brake consists 
of two copper discs, each mounted on a cast aluminium spider. 
These- аге made fast, one at either end of a sleeve, which is 
keyed to the shaft of the motor under test. Riding loose on 
this sleeve and between the two copper discs is an aluminium 
casting carrying a number of electromagnets wound to have 
alternate polarity. These magnets consist of well-ventilated 
coils on circular cores fitted with pole-pieces. To the outside of 
each copper disc is secured a ring of wrought iron, which 
revolves with the copper and at the same time forms a path for 
the magnetic flux. These iron rings are fitted with cooling vanes, 
which dissipate the heat generated. When the motor is running, 
the magnetic flux in traversing the moving copper induces eddy 
currents, which absorb the energy of the motor in heating the 
discs. At the same time the flux tends to drag round the 
magnet system and levers. By suitably adjusting the exciting 
current the lever floats. The power is then given by : 


B.H.P, = torque in lbs.-ft. R. P. M. 
5, 250 


We notice, however, that in the 1908 pattern Messrs. Morris 
and Lister have simplified the mechanical construction, and at 
the same time have been able to secure continuous rating instead 
of short time rating, and & reduced price per horse-power. 
This has been effected by doing away with the outer pole rings 
and substituting a disc of iron attached to each copper disc 
itself, on which is mounted a series of vanes which promote 
radiation from the heated disc and at the same time induce a 
current of air to circulate round the exciting coils. For high- 
speed work, such as is demanded by the makers of petrol 
motors, they claim to be able to run these brakes at speeds as 
great ав double, those listed at correspondingly greater horse- 

wer. For such purposes the brake is frequently fitted with 
ball bearings, which are better suited to high-speed work. 


Catalogues, Lists, ete. 
From Messrs. W. T. Henley's Telegraph Works Company, 


234 


Limited, Blomfield-street, London-wall, London, E.C., we have 
received a set of three-colour post-cards illustrating their patent 
fuse- boxes. 

Messrs. Marryat and Place, 28, Hatton-garden, London, E.C., 
have sent ив а leaflet referring to their push-button controller 
for flat-bed machines. Thisapparatus compares very favourably 


in every respect with the most satisfactory controllers that have. 


yet been put upon the market. We have also received a card 
giving details and prices of М.Р. continuous-current motors for 
slow speed and medium speed. 

Messrs. J. H. Holmes and Co., Portland-road, Newcastle-on- 
Tyne, in the section of their catalogue published in January 
of this year give iculars of their well-known Castle 
continuous-current dynamos and motors, starting switches, etc. 
In the arrangement of the particulars in this catalogue special 
attention has been given in order that the outputs, prices, etc., 
may be ascertained without difficulty. 

The General Electric Company, Limited, have sent us five 
of their latest issues, all of which have appeared within the last 
few days. The ‘‘Flamgold” flame arc lamp embodies novel 
and interesting improvements. In the pamphlet on tension 
limiters and lightning arresters a complete line of protective 
apparatus is shown and described: all the latest experience is 
enibodied and up-to-date practice in this field represented. 
No. P. 1,220, small рагаћп-епріпе dynamo sets for use with 
Osram lamps for private-house lighting, small hotels, ware- 
houses, hospitals, etc., gives in concise form particulars regard- 
ing the use of Osram 25-volt lamps, whereby the. initial cost of 
such sets is enormously reduced ; prices are quoted for com- 

lete sets of 25 to 200 lamps, with or without accumulators. 

e next booklet, on Easyphix patent electric interchange- 
able fittings, describes how it is possible to commence business 
with a stock of £15 worth of fittings, and by spending only a 
few shillings at a time to keep it up in such a manner that a 
thousand different Easyphix pendants and electroliers can 
be constructed in a very short time. No. X. 1,224 contains 
revised prices of the well-known Peel switches. 


U сес чач сысы сты REN са аы VUE РТИ РЕСЕН 


RELAYS. 


The question of time limit versus instan taneous action of 
circuit breakers is one to which very great attention has been 
given both in this country and abroad. At the present, moment 
it may be said that the best practice calls for time - limit circuit 
breakers on all feeders on high - tension alternating - current 
systems. The installation of such circuit breakers has become 


Fie. 1.—Trip'e-Pole Relay arranged for A C. Tripping. 


. standard practice in America, and is generally adopted in this 
country. Generally speaking, the time-limit element is pro- 
vided by means of an auxiliary relay, as it is not found possible 
to have an apparatus other than a relay which will allow both 
the time required to operate and the current at which operation 
takes place to be adjusted independently. The general practice 


Fig. 2 —Maximum Time Limit Triple Pole Relay to Break Circuit. 


is to arrange the main circuit breakers to be tripped by means 
of a continuous-current trip coil. In many places, however— 
as, for example, in sub-stations—continuous current may 
not be available, Ап installation of a special battery 


for working the trip coil 
plicated. 
current control relays aro now well known in most parts of the 
world, have lately got out a series of alternating maximum 
time-limit relays, arranged so that continuous current 18 not 
necessary for operating the trip coil. We illustrate 10 Fig. 1 
such a relay. 


arranged single, 
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is both expensive and com- 


Messrs. Ferranti Limited, whose alternating- 


The diagram of connections is given in Fig. 2. 
It will be noticed that the relay normally short-circuite the 


Тар Cel 


Fic. 3.—Instantaneous Relay to Open Circuit. 


trip coil, which is wound for alternating current. So soon, 
however, as the overload is continued for the predetermined 
time element this short-circuit is removed, and the current 
from the secondary of the current transformer flows through 
the trip coil, operating the switch. These time-limit relays are 
double, and triple pole in ordinary cases for 
screwing to the front of the switchboard (see Fig. 1), and also 
in flush-type cases. It may be mentioned that instantaneous 
relays can also be supplied arranged to open the trip-coil circuit 
instead of closing the same, so that alternating-current tripping 
can be arranged for in place of direct-current tripping. A 
diagram of such a relay is shown in Fig. 3. 


= ЛЛУ РНЕ ВАЕ ЧЫНЕЛЕ АЕННАН 


FORTHCOMING EVENTS. 


Fripay, FEB. 14. 

Physical Society of London.—At 8 p.m., annual meeting in the 
Physics Laboratory, Royal College of Science, Imperial Institute- 
road, South Kensington. 

SATURDAY, FEB. 15. 

Institution of Electrical Engineers (Students Section). — At 
10.30 a.m., visit to the National Physical Laboratory. 

General Electric Company. — At 6.3) p.m., dinner at the 
Trocadero. 

Monpay, FEB. 17. 

Electrical Contractors’ Association.—At 6.50 p.m., annual dinner 
at Holborn Restaurant. 

TUESDAY, FEB. 18. 

Institution of Electrical Engineers (Manchester Local Section). 
At 7.30 p.m., “ Direct-Current Turbo-Generators" by Мг. W. 
Hoult. 

Institution of Civil Engineers.—At 8 p.m., ‘‘ Shaft-Sinking at the 
Horden Colliery, South East Durham,” by Mr. J. J. Prest; The 
New York Rapid-Transit Subway,” by Mr. W. B. Parsons. 


WEDNESDAY, FEB. 19. 

Royal Meteorological Society.—At 7.50 p. m., at the Institution of 

Civil Engineers, meeting. 
| THURSDAY, FEB. 20. 

Institution of Electrical Engineers.—At 8 p.m., at the Institution 
of Civil Engineers, Electrical Power in Railway Goods Ware- 
houses.” by Mr. H. Henderson ; *' Electric Power in Docks,” by 
Mr C. E. Taylor. | 

Junior Institution of Engineers. —At8 p.m., at the Royal United 

Service Institution, Whitehall, Practical Notes on the Testing 

of Gas-Eugines," by Mr. Gilbert Whalley. 

Optical Society.—At 8 p.m., at 2°, Hanover-square, W., Resolving 

Power and Definition in Optical Instruments," by Dr. R. T. 

Glazebrook. 

FRIDAY, FEB. 21. 

Electro-Harmonic Society.—At 8 p.m., ladies’ night at the 

Bechstein Hall, Wigmure-street, London, W 

Royal Institution of Great Britain. —А 8 p.m., “ The Ether of 

Space,” Sir Oliver Lodge. 

Institution of Mechanical Engineers —At 8 p.m., at Storey's-gate, 

"Tests of а Live-Steam Feed-Water Heater," by Prof. Goodman 

and Mr. D. B. MacLachlan. 

Luton Corporation. — Opening of new electric tramway laid by 

Messrs, White and Co. 


SATURDAY, FEB. 22. 

Institution of Electrical Engineers (Manchester Students’ 
Section).—Visit to the works of Messrs. Ferranti Limited, 
Hollinwood. 

Birmingham and District Electric Club.—At 7 p.m., at the 
Municipal Technical School. Suffolk-street, ''The Elcctro- 
Deposition of Silver,” by Mr. T. G, Baker, 
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TO CORRESPONDENTS. 


il communications intended fur the Editor should be addressed 
C. H. W. Biaas, 139-140, Salisbury Court, Fleet Street, 
London, Е.С. Anonymous communications will not be 
noticed. Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal. 


CORRESPONDENCE. 


© me man’s word is no man's word, 
Justice needs that both be heard.” 


THE STAFF OF SMALL CENTRAL STATIONS, 


SIR, —I notice by your correspondence columns that my 
article on “The Staff of Small Central Stations" has 
produced pyrotechnics of a considerable degree of brilliance 
from your reader, Electricity Supply.“ If it is any 
comfort to him, І may state that I am now going about 
with a hair shirt next my skin, and have requisitioned the 
waste products of two boilers to supply ashes for my 
bumble head. I also groan with regret that I am an 
©“ amateur type," a “man who would depend on my fitter 
rather than trust myself," and ruination of my profession," 
and I may also state, with contrition, that I am not a 
* good, stesdy-going married man." 

Under the circumstances I am afraid that anything I 
may say may be received with stern contempt by my 
fellow-victims to the Juggernaut of cheap electricity, and 
I should certainly not like to plead my cause before the 
young female shorthand typist clerk mentioned by 
“ Electricity Supply," who would, I am sure, be altogether 
exemplary in her duties of under-secretary and storekeeper. 
It is my profound belief that so far from "'interfering 
with” the young men in the engine-room, as Electricity 
Supply fears, her presence might be found high-souled 
and inspiring, апа would reduce the percentage of 
inflammable language on peak load. 

I feel for the lads who learn a little, ask for more money, 
“ get,” and flood the market. In order to allay my critic’s 
fears that I have “sprung” from this class, I am obliged to 
. confess that I do not think I have “sprung” at all, as my 
position and salary are still sufficiently lowly for a man 
who has gone through the regulation mechanical and 
electrical experience of the type detailed ad nauseam in 
applications for jobs that come before me. At the same 
time it is necessary to point out that unfeeling corporation 
committees invariably insist on Cutting expenses down till 
they can’t be got any lower; the lads are there—they 
wou't keep off the doorstep, in fact—and they may as well 
be used. I suggest that when “Electricity Supply " forms 
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а professional union of assistant engineers the first rule of 
the combination shall be that all applicants for sub assistant 
positions shall ba abot at sight. 

Apait from the personal wigging which I get, I am 
obliged to ‘‘Eleetricity Supply" for his alternative 
suggestions ав to the way in which small stations should 
be staffed. I have also noted with interest the views of 
"One witbin the Five Hundred." I am disappointed, 
however, tbat more have not taken part in the discussion, 
as it is only by ventilation of opinions that the most satis- 
factory solution of а very difficult problem can be arrived 
at.—Y ours, etc, A CENTRAL STATION MAN. 


SIR.—I fully agree with the spirit of Electricity 
Supply's " letter, and practically could endorse all that he 
lays down. Тһе gist of the whole letter, however, lies in 
the statement that “it is time the assistant engineers 
formed a professional union." This I am convinced is the 
only way by which we shall ever obtain fair treatment 
wherever we may go. Personally I am not at all badly 
situated, but there are very many (far too many) who are 
extremely badly paid and badly treated. And it is this very 
large body which we must attend to first; once get the 
worst-paid and worst-treated section of our profession 
righted, then the better jobs will become better still. 

It must be obvious by now to everyone that the majority 
of us will have to remain assistants till the end of the tale, 
and, surely, if the legal, medical, and scholastic professions 
can beneficially control their affairs by means of professional 
unions, it is not impossible for station engineers to do 
likewise. The fundamental ‘step, however, is to obtain a 
ruling from the Board of Trade that all future assistants 
(after a given date) must have spent four years at least in 
a good engineering workshop, and after one or two years’ 
atation experience be compelled to pass an examination 
qualifying them for responsible posts. No assistant witbout 
the ensuing certificate should be permitted to hold any 
other than the most junior positions. Unless we obtain 
drastic measures such as those suggested, we shall never 
stop the influx of the premium pupil.— Yours, etc., 

DRASTIC, 


BRITISH ASSOCIATION. 


The Moving have been elected by the council of the British 
Association to be presidents of sections at the meeting of the 
association to be held in Dublin in September next under the 
general presidency of Mr. Francis Darwin, F.R.S. : Section A 
(Mathematical and Physical Science), Dr. W. N. Shaw, F.R.S., 
director of the Meterological Office ; Section B (Chemistry), 
Prof. F. S. Kipping, F. R.S., professor of chemistry in 
University College, Nottingham; Section C (Geology), Prof. 
J. Joly, F. R. S., professor of geology and inineralogy in 
the University of Dublin; Section D (Zoology) Dr. S. F. 
Harmer, superintendent of the University Museum of 
Zoology, Cambridge; Section E (Geography, Major E. H 
Hills, C.M.G. ; Section F (Economic Science and Statistics, 
Lord Brassey ; Section G (Engineering), Mr. Dugald Clerk, 
M. I. C. E.; Section Н (Anthropology) Prof. W. Ridgeway 
professor of archreology in Cambridge University ; Section | 
(Physiology), Dr. John Scott Haldane, F.R.S.. university 
reader in physiology at Oxford ; Section K (Botany), Dr. F. F. 
Blackman, F.R.S., professor of botany in the University of 
Leeds; Section L (Educational Science), Prof. L. €. Miall, 
formerly professor of biology in the University of Leeds. 
Invitations to deliver evening discourses during the meeting of 
the association at Dublin have been accepted by Prof. H. H. 
Turner, F.R.S., Savilian professor of astronomy at Oxford, who 
will take as his subject ** Halley's Comet" ; and Prof. W. M. 
Davis, of Harvard Univariby: whose lecture will be entitled 
The Lessons of the Colorado Canon." 


PUBLICATIONS RECEIVED. 


Proceedings of the American Institute of Electrical Engi- 
neers, January, 1908, vol xxvii., No. 1. 

The Journal of the Franklin Institute (Philadelphia). 
January, 1908, vol. clxv., No. 1. 

Procés- Verbal of the meetings of the Société des Ingénieurs 
Civils de France (Paris), Jan. 10. 

SOCIETE DES INGENIEURS CIVILs DE France (Paris). 
Memoires et Compte Rendu des Travaux, October and 
November, 1907, Nos, 10 and 11. 
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. LIVERPOOL ELECTRICITY SUPPLY. 


The adjourned meeting of the Liverpool Council was 
held on Wednesday last, when the four resolutions printed 
in our last week's issue were brought forward. Аб the 
opening of the meeting а letter was read from the East 
Liverpool Ratepayers' Association supporting the demand 
for the proposed inquiry. Mr. W. Boote said he was a 
member of that association, but knew nothing of the letter 
in question. 


Mr. Gates then moved: That a special commission of 
inquiry be appointed by the Council tu investigate and report 
on the Westinghouse turbine engines at Lister-drive, their cost 
and working, with authority to obtain independent expert 
opinion if thought necessary.” Mr. Gates said he had waited 
three months for that opportunity, and he believed the oppor- 
tunity had only been granted in deference to public opinion. 
During those three months every effort had been made by 
ridicule and the withholding of information to prevent the 
matter being brought to an issue. He challenged any member 
of the committee to stand up and say from personal knowledge 
that his statements were incorrect. 

A large number of the committee then stood up but deferred 
their remarks. | 

Mr. GATES, proceeding, said that he had been refused the 
opportunity of seeing the records of the turbine, and if his 
information was not complete it was no this fault, but the fault 
of the committee. With regard to those papers which Mr. 
Stoddart was suspected of being concerned with, he (the 
speaker) affirmed that they had been spirited away in view of 
һ possible inquiry. He did uot say it as a threat, but if the 
Council refused an inquiry he would demand one from the Local 
Government Board. 

Mr. W. B Ѕторравт seconded. 

Mr. J. F. LEsLIE remarked that, as director of one of the 
largest electric supply companies, he had come into contact 
with questions such as the one now before the Council. His 
company—the South London Electric Supply Corporation—had 
been passing through exactly the same sort of difficulty as that 
encountered in Liverpool. About four years ayo they ordered a 
generating set of a very costly character from one of the best 
makers in the country, and although it was delivered and put 
'to work in 1905 they had not taken it over yet. With respect 
to the experience of Liverpool, he thought that, instead of 
making all sorts of covert allegations against the committee, 
they should rather sympathise with them in the troubles they 
had had with their contractors, and not try to cut the ground 
from under their feet in dealing with the contractors. He denied 
that a refusal on the part of the Council to sanction а public 
inquiry would be a confirmation of the allegations that had been 
made. The Council, he believed, had confidence in the Tramway 
Committee, and he hoped they should show that by their vote, 
and testify that they thought the connuittee were doing their 
best under difficult circumstances. 

Mr. Dart, who was chairman when the Westinghouse 
turbines were ordered, believed that the turbines were the 
best that could be got at the time. One would think from 
what had been said that their electrical engineer, Mr. A. B. 
Holmes, was inefficient and untrustworthy, but anyone who 
had had the pleasure of working with him knew how totally 
unfounded was such a charge. 

Біг WX. Fonwoop took much the same view of the case as 
Mr. Leslie. He deplored undue influence being brought to bear 
'on the executive of one of their generating stations, as it 
undermined discipline there. "They ought to avoid. interfering 
with the staffs under the various committees. 

Sir Wm. Bowrinc supported Mr. Gates's motion, and thought 
that the installation might be improved under expert advice. 

Sir CHARLEs PETRIE (the chairman of the Electricity and Tram- 
way Committee) remarked that Mr. Gates said he looked upon 
this as a political matter, andto some extent it was, as Mr. Stoddart 
raised the question during the municipal elections. With 
that he had nothing whatever to do. They would naturally 
expect that the gentlemen who asked for this inquiry would 
have put some facts and figures before the Council in order 
to justify such an inquiry, but to his mind they had made 
no case whatever. Не did not care for the criticism of the 
committee, but he did care for the criticism of the officers, 
Mr. Holmes in particular, who had had charge of this matter. 
From its infancy the whole of the success of this gigantic 
undertaking depended upon Mr. Holmes, and that he had 
brought it to a great success he thought there could be 
no doubt whatever. They could produce the electrical 
energy as cheaply as in any other city, and the price charged 
to the consumer had been a moderate one. They had been 
enabled during many years to add large sums to the relief of 
the rates in the city. That showed that the undertaking had 
been well managed. "When Mr. Gates said these machines had 
been a failure, he contended it was absolutely untrue. He 
eomplained of the way in which the case had been got up by 
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asking information from members of the staff other than the 
chief. 

After several other speeches the motion was defeated by 62 
votes to 24. 

The next resolution, proposed by Mr. Gates and seconded by 
Mr. Ѕторравт, was that the Council sanction the printing of the 
shorthand notes taken at the recent Local Government 
inquiry as to the Tramway and Electric Power and Lighting 
Committee’s application for power to borrow £200,000, and 
that a copy be sent to each member of the Council. 

Sir CHARLES PETRIE thought the resolution was unnecessary, 
ав the inspector had sanctioned the application. 

Alderman Lrovp remarked that there was a typed transcript 
of the shorthand notes in the town clerk's office, to which any 
member of the Council had free access. 

The motion was defeated by 54 votes to 15. 

Mr. Stoddart’s resolutions were withdrawn. 

This concluded an unsavoury business, raised, as far as 
we can tell from: the reports, largely on political grounds, 
The voting shows that the business men on the Liverpool 
Council have full confidence in their engineers, and that 
they consider the extravagant charges brought against the 
Westinghouse turbines to be absurd. We are indebted to 
the Liverpo.l Courier for the report of which the above is 
an abstract. 


— 


THE ELECTRICAL ENGINEERS, R. E. (VOLS.). 


Orders for week ending Saturday, Feb. 22. 
Monpay, FEn. 17.—'* A" Coy.—Infantry drill, 6 p.m. 
Technical drill, 7 p.m. 


TuEspAy, Fer. 18.—'' В” Соу. —Infantry drill (recruits), 6 p.m. 
Technical drill, 7 p.m. 


WEDNESDAY, FER. 19.— A" badge examination, 6 p.m. 
TuunspAx, Fen 20.— C" Coy.—Infantry drill (recruits), 6 p.m. 
Technical drill, 7 p.m. 
Fripay, Fes. 21.—'' D" Coy.—Infantry drill, 6.50 p.m. 
Technical drill, 7.30 p.m. 
J. H. S. PuiLLiIPs, Captain, 
Acting Adjutant. 


(Signed) 


PERSONAL. 


The Gillingham Town Council have appointed Mr. C. E. Hobson, 
Fulham, as canvasser to the electricity department. 

Mr. E. J. Hogan has discontinued his connection with the Sunbeam 
Lamp Co., and has opened otfices at Gloucester Mansions, Charing 
Cross road, W.O. ' 

The fifth annual dinner of the drawing office of the Electrical 
Construction Co. was held in the Molineux Hotel on the 7th inst., 
aud proved a very enjoyable function. 

We regret to announce the death of Mr. John Lawson, who for 
som years held the position of resident mechanical engineer-in-charge 
of the Shoreditch Borough Council's Whiston-street generating station. 

On the 6th inst. the Leeds Local Section of the Institution of 
Electrical Engineers held a smoking concert at the Hotel Metropole, 
a large number of members and friends being present to enjoy an 
excellent musical programme. Tho chair was taken by the chairman 
of the section, Mr. С. D. A-piuall Parr, and altogether a very pleasant 
eveniug was spent, and the entertainment was very much appreciated 
by the members, 


APPOINTMENTS VACANT. 


Assistant Distribution Engineer, Woolwich Borough Council. 
Salary £90 per aunum, rising by annual increments of £10 to £140 
per aunum. Applications by Feb. 17. See advertisement. 

Electrician for colliery lighting and power plant. Applications 
to Box A, care of this paper. See advertisement. 


Colchester.—The Electricity Committee submitted the electrical 
engincer’s report to the Town Council at the last meeting, and which 
gave the following details : 


Output of electricity in units during 1907. 1906. 1906, 
December (ligt ting) 107,014 105.564 85.105 
Ditto (tt,, Ce Pur eua 40.105 359,728 39.381 
Used in generating station .................. 22 368 29,519 8621 
Da ðͤ аа es 169,485 165,611 133,107 


The committee also submitted a special repoit regarding the recent 
electrical exhibition. The expenditure had been £200 14s. and the 
receipts £171. 7s. 3d., leaving a deficit of £29. 6s. 9d. The committee 
had resolved to give £10 asextra duty pay to members of the electrical 
staff. The Chairman said his opinion, and he thought the opinion of 


the committco, was that the exhibition was an unqualified success, 
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BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Hackney.—The London County Council have sanctioned the 
borrowing of £2,450 by the Council for electric lighting purposes. 
TToromto.—The Board of Control have authorised the expenditure 
of 2,750. 000dol. either to purchase or install an electric light plant. 
` Oxford Electric Supply Co.—4A dividend of 7 per cent. is 
recommended for the year 1907, including 24 per cent. paid in 
September last. 


, Longton. —The output of electricity during January at the Corpora- 
tion electricity works was 22,066 units, being an increase as compared 
with last year of 1,338 units. 

Tunstall—The town hall is now installed with electric light 
fittings throughout. The light is being supplied from the Burslem 
Corporation's electricity works. 

_Carnarvon.—The Town Council have adopted a scheme for the 
lighting of the Gulla Hall by electricity. The-work will be carried 
out by the National Electric Construction Co. 

London Electric Supply Corporation.—The directors have 
declared a dividend of 6 per cent. on tho preference shares and 24 per 
cent. on the ordinary shares for the year 1907. 

Revelstoke (B.C..—The Municipal Council propose to install a 
400-h.p. gas-engine and a suitable gas-producer plant ; also а 150-kw. 
dynamo. The present plant will be used for lighting only. 

| Faraday House Old Students’ Dinner Postponed.—The above 
dinner, arranged for the 21st. inst., has been postponed indefinitely in 
consequence of the death of the wife of the president.elect. 

Lewes.—The Town Council have approved of an agreement with 
the General Post Office in reference to the installation of a telephonic 
system in connection with the fire brigade on a lease of 10 years. 

Leipzig.—The Leipzig Council has unanimously resolved to erect 
municipal electric light and power works at a cost of a million pounds 
sterling. The works will be the largest of their kind in Germany. 

Beckenham.—The Council Electricity Committee have decided to 
extend the cable along Clock House-r It was stated that houses 
in the road which were already wired indicated a profit on the outlay. 

Beading.—The report of the Reading Gas Oo. for the year ended 
Dec. 31 states that the revenue derived from the sale of gas, etc., 
21.817. to £15,520, compared with £74,637 for 1906 —a decrease of 

Tantatum .—Messrs. Siemens Bros. Dynamo Works notify 
us that from the 10th inst. the 16-c.p. and standard tantalum lamps 
have been reduced to 2s. 6d. The Sun bulb lamps remain the same — 
viz., дв. 64. 

South Shields.—It is stated that the company proposing to con- 
struct & tube under the river is making inquiries as to the price of 
eleotrical current, and there appears to be some hope now of the 
echeme proceeding. 

Belfast.—On the evening of the 4th inst. ап alarming gas explosion 
occurred at the shop, 121, Divis-street, with the result that extensive 
damage was done to the building, the lower portion of which was 
practically wrecked. 

Minnedosa (Manitoba).—The Minnedosa Power Oo. are seeking 
permission to dam the Little Saskatchewan River and to raise the 
water of Olear Lake 5ft. This company purpose supplying light and 
power to the Municipality. 

Villa Maria (Buenos Ayres).—The concession obtained by Messrs. 
F. Stock and Co. for the electric lighting of Villa Maria and Villa 
Nueva has been ed over to a local company, which will have a 
‘capital of 200,000dol. (gold) in 1,000 shares. 

Oldham. —It has been reported to the Council Electricity Committee 
that the number of Jampe connected to date is as follows: arc, 34; 
incandescent, 23,799—increase during the fortnight 1 arc and 518 
incandescent—total 349 arc and 24,317 incandeacent. 

Sunderland.—The Sunderland Oorporation Electricity Committee 
estimates that for the wi ew ending Sept. 80 the gross profits of 
the undertaking will be £10 315, against £8,791 last year, and the 
net profit to carry forward £4.077 against £2,792 last year. 

Ashford (Kent).—The Chamber of Commerce have appointed а 
sub-committee, who are to approach the manager of the South-Eastern 
and Chatham Railway, in order to advocate the desirability of 
establishing telephonic communication with the goods station. 

Maivern.—Under the auspices of the electricity department of the 
Urban District Council a very successful electrical exhibition has been 
held. The results have been excellent, new consumers having been 
gained, апа a great deal of information given to likely customers. 

Notice of Intended Dividend.—The London Gazelle announces 
that the last day for receiving proofs in the estate of A. Dickinson, 
electrical engineer, carrying on business at 19, Upper Mill-hill, ana 
the Electrical Works, Dixon-lane-road, Wortley, Leeds, is Feb. 28. 

Montreal.—Five hundred thousand feet of gas in one of the gas- 
meters of the Montreal Light, Heat, and Power Oo., at the works on 
8t. Oatherine-street, Hochelaga, took fire and there was a terrific 
explosion, whieh sent the flames high into the air, entailing a loss 
estimated at 50,000dol. 

Nelson.—At a meeting of the Electricity Committee on Feb. 6 
representatives of the Brierfield District Council attended and made 
an application for a reduction of charges for electricity supplied to 
their district. The committee agreed to consider the application at 
the end of the financial year. 

Eooles.—The electrical engineer has been instructed by tho Council 
Electricity Committee to prepare plans for the installation of one 


200-kw. steam alternator and accessories, and one Lancashire boiler 
and superheater. It was also decided that additional office accommod s- 
tion be provided at the electricity works. 

Leek.—The wardens and council of All Saints' Ohurch have decided 
to adopt electric light, and the tittings are to be put in with the least 
possible delay. The scheme has been prepared by Mr. R. M. Carr, 
engineer of the Leek electricity works, and the scheme will cost about 
£150. of which a good part is already promised. 

Telegraph Construction and Maintenance Co.—The directors of 
the Telegraph Construction and Maiutenance Co. propose, subj ct to 
audit, a dividend of 10 per cent. (£1. As. per share), together with a 
bonus of 24 per cent. (63. per share). in addition to the 5 per cent. 
already psid, making 174 per cent. for the year 1977. 

Northfieet.—At the last meeting of the District Oouncil а plan of 
route cable and section poles submittel by Mr. C. Е. McInnes, оп 
behalf of the Gravesend Corporation, was approved, subject to the 
surveyor being satisfied with the actual position of the trench for the 
cable with а view to minimising as much as possible all damage to 
the pavement. 

Royton.—A sorry tale was told at the last meeting of the District 
Council respecting the quality of the gas supplied to the district. 
Schools were almost in darkness, and services in the churches had to be 
abandoned owing to the wretched light. So bad did the Council con- 
sider tho matter that a resolution was proposed that a claim be made 
for rebate from those responsible for the supply. 

Durham.—The Board of Guardians have under consideration the 
question of electrically lighting the Durham Workhouse, and have 
asked the Durham Electrical Power Distribution Co. for a report upon 
the cost of installation and supply. This has now b'en received anl 
is receiving the attention of the Finance Committee, who will report 
fully upon the matter at the next meeting of the Board. | 

Keighley.— The Town Council Electricity Committee report as 
follows: Units sold in December, 1907. lighting and power, 52,842 ; 
ditto, traction, 21,295 —total, 74,137. Units sold in December. 1906, 
lighting and power, 353,671; ditto, traction, 21,103 —total. 54,774 ; 
increase. 19,363. Units sold from July 1 to Des. 31, 1907, 357,086 ; 
ditto, 1906, 263,735 ; increase, 354 per cent., 95 351 units. | 

Hammersmith.—A serious gas explosion occurred on the morning 
of the 5th inst. in Bridge-road, the residence of & family named 
Jackman. А large quantity of gas, which had accumulated from an 
escape, became ignited, and exploded with terrific force. The windows 
were blow out, the furniture shattered and strewn in every directiou, 
and the entire lower part of the residence very seriously damag d. 

Southampton.—An open verdict was returned at an inquest held 


on the 7th inst. on Mr. James Liston Black, managing director of the 


Dock Engineering Co. The deceased not having been seen for two or 
three days, his house was entered, and his lifeless body was found on 
the floor of the smoking-room covered with а blanket and a quilt, 
with the head resting on two pillows, in front of the gas stove. Tho 
taps of the gas-burners were turned on. 

Fraserburgh.—The Town Council have appointed Mr. W. B. 
M'Lusky, gas engineer, of Perth, to report upon the construction and 
present condition of the Fraserburgh gasworks and plant, the com- 
peny's position, and the probable cost of acquiring their uudertakiog, 
and Mr. Richardson, electrical engineer, of Dundee, to make an inspec- 
tion and submit a report with reference to the introduction of a 
system of electric lighting in the burgh. 

Morley.—Tho last report of the Corporation Electric Lighting 
Committee shows that the output from the electricity works for the 
month ending Dec. д1 was 28 285 units, against 25,080 the same 
period the previous year, being an increase of 5,205 units. There 
were sold to consumers bv meter 22,932 units, against 19,561, an 
increase of 3,371. The total number of lamps now connected is 16,182, 
and there are 50 motors, with an aggregate of 101 h.p. | 

Lendon's Electrical Supply Sehemos.—42A keen fight ін antici- 
pated during this session of Parliament over the supply of electricity 
to London. Private promoters have come forward with Bills, of 
which three are now before Parliament —viz., the London and District 
Electricity Supply, the London Electric Supply, and the London ( West- 
minster and Kensington) Electricity Supply Companies. The London 
County Council have resolved to oppose each of the Bills, 

Glasgow.—The annual dinner of the National Telephone Со. °з 
Glasgow stati was held on Friday evening last in Ferguson and 
Forrester's, Buchanan-street. Mr. D. Johnstone Smith, the com- 
pany's local director, presided over a large gathering. The toast of 
* The Company " was given by Mr. Douglas Watson, and responded 
to by the chairman, who traced the progress of the business in 
Glasgow, giving some details of its early history. Other toasts 
followed. 

Edinburgh.—At last meeting of the Electric Lighting Committoo of 
the Town Council the engineer reported that the work in connection 
with the installation of the condensing plant at M'Donald-road power 
station was now almost completed, and that the whole of the streot 
would be covered in by the end of this week, with the exception of the 
shaft, the causewaying over which would be finished in about 10 days. 
It is expected that the condensing will be commenced at the beginning 
of next week. 

Walsall.—The Town Council are recommended by the Electricity 
Committee to provide a condensiog plant at the electricity station, 
and the erection of a wooden cooler tower over half of the old gas · 
holder tank. The total cost will be £4,000, and it is proposed to ask 
the Local Government Board for a further loan of £2,600, which, 
together with a sum of £1,400, being the unexpended balance of a 
loan already sanctioned by the Board for a similar purpose, will be 
required to defray the cost. 

St. Annes.—The following is a statement of the operations of the 
Council electricity department for the month ended Jan. 24: Units 
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sold dnring December, 74,595; units sold to end of December. 
556 727 ; total number of consumers, 655 Applications are in hand 
{гоп nine consumers for the equivalent of 292 86 p. lamps. The 
work of the department has bean progressing satisfactorily, cables 
having been relaid in Beach-road, and the laying of mains in Devon- 
shire-road has been completed. 

Burnley.—On the recommendation of the Electricity Committee 
the Council have decided to add to the plant at the electricity works 
by the purchase of а 750-kw. steam generator at а cost of £6.855, and 
a motor driven centrifugal pump for cooling and condensing purposes 
at а cost of £265. The Council have also directed the towa clerk to 
apply to the Local Government Board for their sanction to the borrow- 
ing of the two sums of money, amounting together to £7,100, and to 
the repayment of the money within a period of 25 years. 

Repton.—The clerk to the Rural District Council reported at the 
last meeting the receipt of a letter from the National Telephone Co. 
stating that it was their intention to erect a telephone office at Repton, 
and they asked the Council to allow them to erect poles on the road 
between Newton Solney and Reptun. Answering a question put by 
the chairman, the Clerk said the plans submitted by the Telephone 
Co. were satisfactory, and the Council granted permission to erect the 

les, but gave the surveyor instructions to see that they were put 

К as far as possible, 

Scarborough Electric Supply Co.—The annual report of the 
Scarborough Electric Supply Oo., just issued, states that though there 
had been an increase in the amount of energy supplied during the 
year, the receipts continued to be adversely affected by the depression 
11 trade in the town, and expenses had risen owing to the higher price 
of coal. After placing £750 to depreciation account, а balance remaius 
on revenue account of £4,238. from which the directors recommend 
the payment of a dividend at the rate of 4 per cent. per annum, leaving 
£248 to be carried forward. 


Luton.—The electricity main in Biscot road is to be extended at a 
cost of £60. The electrical engineer has reported to the Oouncil that 
since Dec. 23 last 154,566 units had been generated, an equivalent of 
625 8-c.p lamps and three motors of 7 h.p connected. making a total 
of 465 consumers, with 25.566 lamps and 221 motors of 1,368 h.p. 
The number of units generated showed an increase of 45 per cent. 
over the number generated during the correspond ng period of last 
year, and at the present time applications were in for over 1,500 
additional lamps and 300 h.p. in motors. 

Taunton.—At the lust Council meeting the Electricity Committee 
reported that the Taunton Electric Traction Oo. had made overtures 
for the removal of the agreement (which expires in August next) 
under which the British Eleotric Traction Оо. guaranteed to the 
Corporation a minimum payment for the supply of electricity fur the 
trams, and they had intimated that, if satisfactory terms could be 
arranged, the extension of the trams to Rowbarton would be at once 
proceeded with. The committee hoped to be able to report to the 
Council satisfactorily at the March meeting. | 

Erith.— The Council have decided to extend the distributing maius 
to Valley-road. Upon a statement showing capital expenditure on 
the electricity undertaking to Dec. 51, 1907, giviog a balance in hand 
on capital account on that date, after payment of outstanding accounts 
and retention moneys of £422. which included £300 uuexpended for 
tools, the Council have decided to make application to the Local 
Government Board fur their sanction to the borrowing by the Oouncil 
of the further sum of £5000 for electric lighting purposes—viz., 
extensions of mains, transformers, motors, house services, meters, etc. 

Stock Exchange.—<Applirations have been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant 
а quotation to Provincial mways Co.'s £175,000 5 per cent. first 
debenture stock. The committee have also been a-ked to appoint a 
special settling day in Lanadron Rubber E-t«tee' 70 000 shares of £1 
each 58. paid, Nos. 1 to 70000, and Vanguard Motorbus Oo. 8 
£199 050 6 per cent. dehenturo stock. The Stock Exchange Com- 
mittee have app. inted Feb. 19 а special settling day in Calcutta 
Tramways Co. s further issue of 12,128 5 per cent. cumulative pre- 
ference shares of £5 each, fully paid, Nos. 30,001 to 42,128, and 
ordered same to be quoted in the otficial list. | 

Bury.—The Town Council considered at the last meeting a recom- 
mendation by the Electrical Committee that application should be 
made to the Local Government Board for sanction to the borrowing of 
£72.L00, the estimated cost of providing a new generating station at 
Chamber Hall, together with the necessary mains to the existing 
works. The details of the proposed expenditure are: cost ‘of land, 
£2 100 ; buildings and siding. £17,900 ; plant, £35,700 ; cannectin 
mains to general works in Rochdale-road, £6 500; transformers an 
high-tension mains for large consumers, £10,000. The committee 
anticipate that in the near future there will be a demand for power by 
manufacturers, The recommendation was agreed to. E 

Wolverhampton.—At a meeting of the Town Council the Elec- 
tricity Committee submitted for confirmation several resolutions, the 
principal one relating to the mains conduits, etc , in connection with 
the proposed supply of electricity to the works of Thomas Parker, 
Limited, Wednestield гона, at an approximate cost of £2 500. The 
Ohairman of tho Electricity Committee said the whole of the £2,000 
should not.be really charged to Messrs, Parker, as the scheme iuvolved 
the construction of three mains. Further considerations were the 
extensions later on to the proj oeed new works of Messrs. Chubb, the 
woll known lock makers, and the prospect of connections and linking 
ne the d structor and the Commercial-10ad station. The resolutions 
w re adopted. 

Liandyssul.—At the last meeting of the Rural District Council а 
representative of the firm of Messrs. Parkington and Co. attended aud 
stated that it was the intention of his firm to install electric light in 
the town, and asked the Council's consent to run overhead wires un 
lay mains in places where it would be impracticable to run overhead. 


The clerk asked him whether in cases of accident the company would 
be prepared to in lemnify, to which he replied that the company would 
be working under the Board of Trade regulations, and certaiuly in cases 
where it could be proved there had been negligence they would com- 
pensate. The risk of accidents would be very small though, as the 
pressure would be only 110 volts. He was asked to send in a written 
application, and it wou'd be considered at the next meeting. 


Newoastie-on-Tyne.—The Postmaster-General has informed the 
Neweastlo-on.Tyne Ohamber of Commerce that the underground 
telegraph cable from Newcastle to Durham is being proceed:d with, 
and will be finished in four months. During the next financial year it 
will be extended to Leeds ria Stockton, and as Leeds is served via 
Bradford from the London to Glasgow direct underground cable, 
Newcastle will then be connected undergrouud with London. 
Arrangements had also been made for underground орош routes 
from Newcastle to North and South Shields and Sunderland, and 
improved circuits are being put into operation which will improve the 
direct communication between Newcastle and Leeds, Hull, West 
Hartlepool, Edinburgh, Glasgow, Birmingham, Manchester, and 
London. 

Dundee —The minimum rate imposed on consumers of electric 
current for lighting purposes, it seems, has been a source of irritation. 
The faet was reported to Dundee Electricity Committee this week by 
Mr. Richardson, the engineer. He recommended that it should be 
done away with, and pointed out that the revenue received from 
this source amonnted to about £150 per annum. The committee 
acquiesced, and decided to recommend accordingly. It was reported 
that the units generated for the nine months ending Janua 
numbered 3 948,843, as compared with 3,318,894 for the correspond- 
ing period last vear. The total number of units sold was арргохі- 
mately 5,189 163, as against 2 692 158 last year. Tha соз] bill was 
£3 969, as contrasted with £2 122 12 months ago. New consumers 
connected numbered 175, as against 77 for last year. 

Mansfield.—A gas explosion occurred on the 7th inst. at Cromer 
House, Chesterfield-road, Mansfield, the residence of Dr. Martyn. and 
did extraordinary dan:age, the cost of which is estimated at about 
£300. The explosion occurred through a leakage in a pipe between 
the rafters and the roof of the breakfast-room, and this accounts for 
the great damage which was dons to thisapartment. The roof showed 
signs of having been considera!ly shaken, a large wooden beam over 
the window was splintered and broken, and a portion of the wall 
facing the yard was n:oved an inch or two. Insido the ceiling was in 
pieces, and strips of partly-burned paper were hanging down, the whole 
of the window was blown out, pieces of glass being all over the garden 
up to а distance of 20 yards, the venetian blind was completely broken 
aud hanging out of the window, as were the heavy curtains, & 
porto of the latter being blown on to an apple tree several yards 

istant. 


Crook.—The County of Durham Electric, Power Supply Co. have 
written the Council stating that they proposed to construct overhead 
wires between Bank font Colliery and Aykleyhead sub-station, but a 
portion of the route was outside the area of supply covered by the 
company, but covered by the Cleveland and Durham County Electric 
Power Supply Oo., which area included the urban district of Crook, 
consequently it was necessary that the formal consent of the Crook 
Council should be given to the Cleveland and Durham County Electric 
l'ower Supply Co. for the extension within the district, and which was 
shown on a plan which accompanied the letter. Discussion followed 
as to the exact spot at which the wires were needed, and the chairman 
stated it had already been decided not to have overhead wires in the 
town, but the company wanted them outsile the town. Upon the 
latter being clearly ascertained from the plan, it was decided to grant 
the application made by the company. К | 

Farnham.—The Board of Trade have postponed the revocation of 
the Farnham electric lighting order for three months as from Jan. 50. 
The Council have been approached with a view to sanctioning a supply 
of electricity by means of overhead wires by the Farnham Electric 
Light Co., but have agreed to a resolution giving instructions to the 
committee on the electris lighting provisional order to make a pro» 
visional report upon the following matters: as to who are the persons 
who are the promoters of the existing provisional order, and as to 
what capital has already been found aud is hereafter to be provided 
for the establishing of electric lighting in Farnham under such order 
and how and when such capiti is to be raised’; and as to the general 
nature of the scheme under which the electric lighting is to be pro- 
vided, including a statement as to the site on which it is proposed to 
establish the electric lighting works, and as to the distribution of the 
electric current throughout the town by overhead wires. 


Wigan.—Mr. J. Slevin, electrica] engineer, reporting to the Elec- 
tric Light Committee of the Corporation, says the units generated for 
lighting and power during December were 183;247 as against 169,555 
in December, 1906. The highest daily output was 8,202, as agaiust 
8,990 units in December, 1906. The units generated for traction 
during the month were 128.111, as against 165,4'8 in December, 
1906. The highest daily cutput for tiaction was 5 427, as against 
7 574 in December. 1906. The highest load on the station during the 
month was 1,830 kw.. as against 1.683 kw. in December, 1906; and 
the total units generated were 311,358 as agaist 551,771 in December, 
1906. The maximum Joad on the station was 2 520 h.p. ; thus the 
plant was loaded to within 100 h.p. of its total cap wity, all the 
machines having to be run, leaving no spare engines in case of an 
abnormally heavy load or a breakdown. The engineer points out the 
absolute necessity of an extension to the plant, befure the next winter. 


Bournemouth.—4A letter from the secretary of the General Post 
Ottice was read at a meeting of the Geneial Purposes Committee aa to 
the trauk telephone service between Bournemouth and London, stating 
that the Postmaster-General had, as promised, caused special attention 
to be given to the unsatisfactory working of the circuits between the 
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two places, and it had been ascertained that the difficulty was causod 
mainly by faultsdue to branches of trees having been blown down on 
to the lines. Special steps had been taken to clear the lines, and it 
was hoped that those steps would result in a much better service. 
It was also stated that the question of providing additional trunk 
circuits between London and Bournemouth was receiving attention. 
The cause of the disorganisation of the service just before Ohristnias, 
of which the Council bad complained. was being investigated. and a 
further communication on the sulject would be sent when the 
inquiries were complete. The town clerk was instructed to reply 
thanking the Postmaster-General for his letter, and stating that the 
Council will be glad to hear again in due course. 

Gillingham.—4At the last Council Electricity Committee meeting 
the engineer reported that the equivalent of 80 8-с p. lamps had been 
connected with the mains, and that the equivalent of 384 8.c p. lamps 
had been disconnected (owing to the closing of the Hippodrome) since 
the last moeting of the committee, making a total of 28 534 equivalent 
in 8-c.p. lamps with 325 consumers connected ; and that applications 
had been received for the equivalent of 297 8-c.p. lamps. The engi- 
neer reported that he had sent an approximate estimate for the 
installation of electric lighting in Byron-road, Barnsole-road, and 
Richmond- road Schools to the, Education Committee, and stating that 
the cost of laying public and privatelighting mains up to Barnsolo-road 
School capable of also supplying the premises en route, and includiny 
the replacement of three gas standards with four electric light 
standards, would be approximately £100 ; and that the cost of laying 
a private lighting main along Cornwall-road, capable of snpplring 
both the schools and private houses, would be approxiniately £40. 
The committee have recommended the Council to have the necessary 
mains laid and the work proceéded with. 

Ossett.—The Corporation have completed the transfer of their 
electric lighting order to the Electrical Distribution of Yorkshire, 

- Limited, and that company is now authorised to supply electricity in 
the borough, so that Ossett will shortly be in the position of its larger 
neighbours in that the residents will have an alternative to the present 
gas supply. It will be remembered that Ossett Corporation obtained 
their powers to supply electricity in 1898, and for nearly nine years 
the Corporation have discussed varions schemes for putting their 
powers into force. Many of these included the provision of a gene- 
rating station. The Council decided that the disadvantages of 
5 electricity on a small scale existed, and the Distribution 

„ who have not only powers to supply in Ossett, but Horsforth. 
Farsley, m Gomersal, Liversedge, and Castleford, propose to 
take a supply in balk from the Yorkshire Electric Power Oo. for all 
their unde! takings, thus avoiding very large capital expenditure which 
would otherwise be necessary, and which would prohibit the supply 
being given at reasonable rats. The prices at which the company 
propose to supply are, we understand, as low as those charged in the 
l:rger towns, and the supply should prove a boon to the district. 


Dunfermline.—On b-half of the Corporation Prof. Sir Alexander 
kennedy has approached the Fife Electric Power Co. as to terms, еїс., 
upon which the Corporation's order should be conveyed to the com- 
pany. Sir Alexander has now reported that the Fife Electric Power 
C ». will agree to pay the Dunfermline Town Council for their electric 
lighting provisional order the amount of expenses incurred by them in 
connection with the samc in so far as approved by the Board of Trade. 
The company will make application fur a provisional order authorising 
the transfer of the existing provisional order to the Fife Co., the 
whole costs in connection with the transfer order to be borne by the 
Fife Co. The Fife Oo. will agree to insert a maximum price of 6d. 
per unit in the transfer order, and agree with the Council on behalf of 
the Corporation on & schedule of rates to be charged consumers for 
lighting. Detailed terms to be adjusted between the Corporation and 
the Fife Co. ; failing agreement, subject to the arbitration of the Board 
of Trade. Sir Alexander points out that as to these conditions lie 
thinks they are reasonable. He coucludes that the Council would 
put before the Board of Trade the whole of the expenses which they 
have becn at in connection with the order, and ask that the Board 
would approve their repayment. The only thing, so far as he knows, 
about which there might be question, is the repayment of the Council's 
«osts in connection with the three or four previous reports which have 
been prepared about the matter, but which have not been acted upon. 


Abortillery.— Mr. R. H. Hooper resumed the inquiry on behalf of 
the Local Government Board at Llanhilleth on Thursday week into 
the application of the Abertillery Urban Dietrict Oouncil for authority 
to borrow £10 000 for the purpose of electric lightiug at Llanhilleth. 
Mr. A. H. Dulman, Abertillery, represented the Council. and Mr. W. J. 
Everett, Pontypool, opposed the application on behalf of the Aber- 
tillery Ratepayers’ Association. Mr. Lloyd, of the firm of Medhurst 
and Lloyd, electrical engineers, London, said that the object of the 
scheme was pipar to supply electric light to the districts of Aber- 
heey, Llanhilleth, and Crumlin. It was proposed to erect 191 lamps 
for street-lighting and the generating station at Llanhilleth, and over- 
head mains would be erected wherever practicable. The estimated cost 
was £10,362, and if the working was commenced in the autumn the 
income would balance thc expenditure at the end of one full year. 
The sanction of the Board of Trade had been obtained, and he was 
satisfied that the work could be carried out for £10,500. If the demand 
which he anticipated arose, he thought it would be necessary to apply 
for power to extend the works in about 18 months. Alderman Mi. lian 
Thomas believed that the vast majority of the people in the district 
were in favour of the scheme. as oil lamps were the sole means of 
public Jighting at present. Oross- examined by Mr. Evere.t: He did 
not agreed that the expenditure of £1,750 upon the Abe:tillery gas- 
works would.enable the district to be supplied with gas. That sum 
would only cover the cost of d ir out the improvements at the 
works which were now badly needed. Further evidence in support 
was given by Messrs. Michael Roach and A. О. Willis (miners' agents), 
Herbert Stone, Daniel Lloyd, and Wm. Horsefall (engineer to the 


Ebbw Vale Council), who spoke as to the popularity and success of a 
similar scheme iu that district. 

Stalybridge. Hyde, Mossley, and Dakindeld Tramways and 
Electricity Board. —At the last meetinx of ths Board a discussion 
took place concerbing а roeolution to the effect that application should 
be made to the Lonal Government Board for their sanction to the 
borrowing of £20,223 for additional plant at the g- ner ting station ; 
al«o for sanction to the borrowing of £5 000, being the amount 
estimated to be required for the purchase of transformers during tho 
next two years. Mr. Noel, in moving the two re-olutions, said that 
when the Government inspector wax over they got sanction for the 
purchase of tiansformers under a separate heading, and it was usual to 
receive permission in that way. Owing to the demand for power they 
would require the transformers within the next two years, but none of 
it would be spent without the matter again coming be'ore the Board. 
With regard to the first application, they were looking ahead, and 
they were bound to prepare themselves. At the present time they 
had applications for 2,500 h.p., and they were being continually 
approached. At the moment ше were not proposing to spend а 
singlo penny, but they desired to be in a position to cope with the 
future demands. The Chairman said the Ray Mills (Stalybridge) were 
expected to be ready within the next six months, and that weant a 
supply from the generating station of 1 500 h.p., whilst there was still 

300 h.p. to go to the Premier. From his own personal knowledge, 
and from the concerns with which he was connected, considerable 
application for power was still to be made. Mr. Jas. Bottomley said 
there was another concern near the generating station which was 
intending to be supplied. The Chairmau agreed, and added that there 
would be nine places at least within a quarter of a mile of the generat- 
ing station which would be supplied with considerable power, and. as 
far as he could judge, the electrical power had been a blessing to the 
em] loyers in Тате Valley. Mr. A. Simpson observed that as chair- 
nan of the Sanitiry Committee he kuew that one great feature of 
electrical power was the ability to work without smoke, Tho resolu- 
tions were unanimously agreed to. 

Worcester.—Mr. Н. R. Hooper held an inquiry on behalf of the 
Local Government Board at the Guildhall on Tuesday last with respect 
to an application of the City Council to borrow £10,000 for the 
purposes of the electricity uudertaking. There were present the Town 
Olerk, Mr. A. Н. Parker (chairman ot tiie Electricity Committee), and 
Mr. C. M. Shaw (electrical engineer). Messrs. W. Moore and J. Н. 
Bowen (representing the City Ritepayers’ Association) opposed the 
application. Mr. Parker, referriug to а sum of £1,050 of the total 
sum, said it was required for the extension of the builer-house and 
coal-house, and the distributing station at the Cross. It was not 

roposed to carry out the oxtension of the boiler-house this year, but 
uture demands would make such an extension necessary. The 
Corporation were applying for the loan of that sum because the work 
was part of the scheme. The only immediate extens on was a small 
extension ef the pump-hous:. Mr. Shaw pointed out that, although 
they had had to pay more than 31 per cent. for coal, the bill wus 
£285 less than last year, with an increased output of 145 per 
cent. In 1904 there was a deficit of £1351; in 1905, £298; 
in 1906, £183; and in 1907 a loss of £198. Mr. Shaw said that 
the consumers in 1906 numbered 730, and in 1907, 795; tho 
maximun: demand was 798 kw. in 1906 and 899 kw. iu 1907. 
He said unless they obtained sanction for the loan soon he could 
not take on any more consumers. Mr. Bowen said the ratepay: rs’ 
association protest d in June ag inst the proposal to borrow £10,000, 
and he repeated that protest now. He had been told that the loss 
was about £40,000. The association objected strongly to tle Corpora- 
tion borrowing money before they needed. it. It was admitted that 
part of this loan was not required immediately. He understoud that. 
some of the ratepayers found the light expensive, and were going to 
give it up. The laspector remarked that people changed their minds 
on all matters. The Town Clerk asked Mr. Bowen whether he kuew 
that there had been a loss of £40.000. Mr. Bowen: I have been told 
so by members of the Council. The Town Clerk: Aud do you think 
it right to come here and say there has been that loss’ The Inspector: 
I think it is put forward as an entirely unsupported statemeut, and 
we can accept it as such. Mr. Bowen: Do I understand there was not 
a loss of £40 000? Mr. Hogben: No; ahout £3 000 or £4 000. Mr. 
Bowen : I was wrongly informed. The inquiry then closed. 


TRACTION. 


Buenos Ayres Grand National Tramways Co —The directors 
announce an interim dividend of 2s. 6d. per share, less income tax, on 
the 5 per cent. cumulative preference shares of £5 each 

Victoria (B C.).—Many portions of the Cauadian Pacitic Railway 
are to be electrified. It is intended te proceed immediately with the 
electrification of the boundary section of the Crow's Nest Pass 
division. 

La Piata.—The Bill granting a concession to Mesars, Otto Franke 
and Co. for a high-speed electric railway between La Plata and Buenos 
Ayres hus been defiuitely approved by the Legislature of the province 
of Buenos Ayres. 

8t. Helens.—Au electric tramcar belonging to tho St. Hele: а 
Tramways Co. left the rails near Rainhiill Station on Monday and 
crashed into a coufectioner's shop, wrecking the front of the shop. 
No one was ipjured. 

York.—The Light Railway Commissioners (the Hon. С. Gathorne 
Hardy, chairman) will hold ап injuiry into the application of the 
York Oorporation for a light railway (tramways) order fur the city of 
York on Tuesday, the 25th inst. 

Sunderland.—The Corporation ral ia аго feeling the eflect, of 
the depression in the town, and the analysis of traffic shows that. 
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during the month of January 115,256 less passengers used the trams, 
and the takings fell from £5,444 to £4,963—a decrease of £481. 

Brierley Hill.—At the meeting of the Council the Tramways Com- 
mittee recommended that the Council support the action of the 
Dudley Corporation in requesting the tramway company to provide 
better waiting-room accommodation than an old tramcar at Scott’s 
Green, Dudley. 


Buenos Ayres and Belgrano Electric Tramways Co.—Receipts 
for the week ending Feb. 4, 1908, converted to gold were 
£35,562; corresponding period 1907, £3,776 — decrease, £214. 
Aggregates from Jan. 1, 1908, £18,220; aggregates from Jan. 1, 
1907, £18 489—decrease, £269. 


Darlaston.—The question of the increased fare charged to children 
by the Birmingham and Midland Tramways Co. has been brought 
before the General Purposes Committee, and they have referred the 
.same to the Association of Midland Local Authorities to see what 
united steps can be taken to get thé fares reduced. 


: Halifax.—At the request of the Corporation Tramways Committeo, 
Major P. Oardew and Mr. H. Graham Harris have inquirebinto the 
structural form of the cars and the types of brakes in use on the 
„Halifax tramways. Besides taking evidence, they visited the tram 
. depót, and made а tour of the routes. Their report will be presented 
‘in due course. 


Matlock.—A report from the cable tramway manager to the Urban 

' District Council showed an income of £56. 19s. 2d. during the past 

‘month, and the expenses were £84, leaving a deficit of £27. The 

cable continued about the same as a month ago. Не had seen several 

broken wires in splice, and he recommended the putting in of the 

: Lp sar for Easter. The present cable had run the year and 
10 months. 


. Stoke Newington.—Some excitement was caused on the morning 
of the 6th inst. in the High.street by one of the London County 
Oonncil electric cars, City-bound, bursting into flames, The car was 

' crowded to its utmost, and all had an exciting time in alighting. The 

outbreak was caused through the plough underneath fusing. After а 

time the fire was got under, when it was found that the road was on 
fire. This was soon extinguished. 

Notts and Derbyshire Tramways Bill.—The Nottinghamshire 
and Derbyshire Tramways Bill, which is promoted to extend the time 
limit for the purchase of land and the completion of works authorised 
in 1903 and for other purposes, came before Mr. Registrar Campion, 
examiner of private Bills, on the 10th inst. After proof had been 
given of compliance with the Standing Orders, it was ordered to be 
reported to the House of Commons for second reading. 


Underground Electric Railways Co.—An advisory committee, 
consisting of Mr. Edwin Waterhouse (chairman), Mr. Spencer Phillips, 
Mr. zi des Pryor, Mr. Thomas Skinner, and Mr. John Akroyd, 
with Mr. Lynden Macassey as secretary, has been formed for the 
purpose of considering, in conjunction with the Board and Messrs. 
Speyer, a scheme dealing with the profit-sharing secured notes and the 
financial requirements of the Underground Electric Railways Co. of 
London. . 

Longton.—Attention was called at the last meeting of the Town 
Council to the proposed alterations in the fares and conditions of the 
Potteries Electric Traction Oo., more particularly with reference to 
workmen’s tickets, and it was recommended that a strong protest 
should be made against the proposed alterations in the fares and condi- 
tions, particularly those affecting workmen’s tickets, and authorise 
the town clerk to bring the matter before the Board of Trade if 
necessary. 


Bradford.—Thie Corporation have confirmed the minutes of the 
Tramways Committee, which contained resolations instructing the 
manager to apply to the Parks Committee for a site оп the Wyke 
recreation ground for a waiting-room at the Wyke tramway terminus, 
and accepting the offer of Mr. J. Rennie Wilkinson to let to the Corpora- 
tion on a 14 years' lease from April 1 next, with theoption of purchase, 
the premises 5 and 7, Hall Ings, for use as central tramway offices at a 
rent of £460 per annum. : 


Keighley.—The Tramways Committee have reported to the Town 
Council that it is not anticipated that there will be any need for 
assistance from the rates for the year ending March 31, 1909. The 
Chairman of the committee said that this was the first time it had not 
been necessary to apply for assistance from the rates. For the present 
financial year they h 1 7 received £280 more since July than in 
the corresponding period of the previous year, and jt was likely that 
for the full year there would be a net surplus of £500 to £600. In 
addition they would have £400 which was received from tlie rates last 
year, making altogether, they anticipated, about £1,000 to carry 
forward to a renewals fund. 

Coatbridge.—The Glasgow Corporation Tramways Committee at 
their Jast meeting received a deputation from Coatbridge Town Council, 
who asked them to extend their lines from Baillieston to the centre of 
that town, a distance of three miles. The deputation stated that from 
a correspondence which they had had with the Lanark County Council 
they interred that that body were in favour of the extension, but for 
some time the policy of the Corporation has been not to proceed with 
any tramway scheme outside the city until they are asked to do so by 
the local authority of the district, which in this instance is the County 
Council, In any case parliamentary powers would be required for the 
making of the extension. 

Edinburgh.—The Dean of Faculty (Mr. Campbell K. C.), the 
arbiter under the lease between the Corporation of Edinburgh and the 
Edinburgh and District Tramway Co., has issued his finding in con- 
nection with the dispute between the Corporation and the tramway 
company as to the running of cars on the circular route by Marchmont- 
road and Grange-road. Counsel was recently heard by the Dean of 
` Faculty—Mr, Cooper, K. C., representing the Corporation, and Mr. 


Clyde, K.C., appearing for the tramway company. The Dean of 
Faculty has now decided that the tramway company are bound, wheh 
called upon by the Corporation, to restore the circular route, known 
as the Marchmont-road circular route. 


Reading. —At a meeting of the Town Council the town clerk sub. 
mitted to the Tramways Committee a letter from Messrs. Haslam and 
Son, of Reading, estate agents, stating that they had received an offer 
of £1,400 for the purchase of the site of the former tramways depót 
and stables in Oxford-road, and requesting to be infurmed whether 
the Corporation would accept it. The committee recommended that 
the offer be not accepted, but that the chairman of the committee be 
empowered to accept an offer of £1,500 for the site, upon condition 
that any houses or shops erected upon it shall have a frontage of not 
less than 15ft., and be of a value not less than the value of the 
houses now erected and fronting upon Ormsby-street. This report' 
was approved. 

Glasgow.—Owing to the failure of the brakes of a tramcar, an 
accident occurred in Glasgow on the 11th inst. in the neighbourhood, 
and practically at the same hour, as the recent disaster which resulted 
in the death of two people and the injury of à number of others. А 
horse and lorry, the property of the East Coast Railway Co., were 
being driven across Castle-street and Oathedral-square, when the lorry 
was struck aud damaged by the tramcar. The force of the collision 
knocked the lorry against the front part of another lorry, the horse 
yoked to which was thrown down on the pavement. Patrick 
M'Laughlin, who was sitting on the first-mentioned lorry, was thrown 
to the ground and injured. He was removed to the Royal Infirmary, 
where it was found that he was suffering from internal injuries and 
shock. The driver of the car stated that the brakes of his vehicle 
failed to act. The car was damaged. 


Leeds.—On the 10th inst. a conference took place at the Leeds 
Town Hall between sub-committees of the Leeds and Bradford Oor- 
poration Tramways Oommittees in reference to the pro service of 
through cars between Leeds and Bradford. The ingenious mechanism 
invented by Mr. O. J. Spencer, the Bradford city nva manager, 
and Mr. W. H. Dawson, the deputy city surveyor for Bradford, by 
means of which the wheels on the cars are altered to fit the different 
gauges of the rails on the two systems, was some time ago given a 
thorough test, extending over five weeks, and gave much satisfaction 
in both cities. The conference was held for the purpose of 
arranging between the two committees terms upon which a through 
service should be permanently maintained. The matter was discussed 
at considerable length, and certain proposals were made which will be 
brought before a meeting of the Bradford committee. 


Hastings.—The Railways and Tramways Committee reported to 
the Town Council at the last meeting that they had considered the 
question of the existing inequalities in the tramway fares. They 
referred the matter to а sub-committee, who communicated with the 
engineer and general manager of the Hastings Tramways Oo. on the 
matter, especially pointing out that the fare from Hollington to 
the Albert Memorial was ld. whilst that from Hollington to the 
south end of London-road was 2d., апа that other inequalities were 
manifest. The general manager to the company has acknowledged 
receipt of the letter, stating that the matter had received the ооп- 
sideration of the directors at their last meeting, and that the fares 
fixed were manifestly too low, and, as a matter of fact, the fares had 
been found to be totally inadequate, and resulted in а loss on every 
passenger carried, and it was only by the application of & more 
adequate scale of fares on other parts of the system that the service 
of tramways could be maintained. 


Stoke-on-Trent.—At a special meeting of the Highways Committee 
of the Council the town clerk submi draft of a provisional order 
proposed to be appara for by the Potteries Electric tion Oo. and 
the North Staffordshire Tramways Co., under the Tramways Act, with 
respect to the alteration of tramways, confirmation of orders carried 
out, etc., and it was recommended that the town clerk be instructed 
to lodge objections to such draft order on the lines suggested by the 
borough surveyor. At an ordinary meeting of the committee the 
borough surveyor submitted а request from the Potteries Electric 
Traction Co. in connection with the proposed relaying of the tramway 
track from Campbell-place to the borough boundary at Fenton, that 
they might be allowed to construct a temporary track along the side 
of the road to enable the work to be more efficiently carried out. The 
committee recommended that the request be acceded to, provided the 
company undertake to carry out and complete the relaying from 
Canipbell-place to Glebe-street within one week from the time the new 


metals are laid. 


Kirkcaldy.—The fifth annual social under the auspices of Kirkoaldy 
burgh tramway and electric lighting employés was held in the Adam 
Smith Hall on the 5th inst. Councillor Fergusson, convener of the 
Tramway Committee, presided, and there was a crowded attendance. 
The Chairman stated that from May 15 to Dec. 51 they had sold 
25,000 more units at the generating station for lighting than durin 
the corresponding period last year, an increase of 27 per cent., an 
for motive power 86,000 extra units, equal to an increase of 66 per 
cent. on last year's figures. They had added 72 customers during the 
year, making a total of 400. Sincethe "dass of the mutual running 
of the tramways on Nov. 14 till Jan. 22 they had carried 30,000 more 
passengers than for the corresponding weeks of last year and taken 
£145 more inoney, while they had a saving of 180 in car miles run, or 
а net gain of £525. He had stated that the new system would mean 
a saving of about £1,000 a year, and on the same lines as at present 
they might look for a saving of 21,200. Last year they carried 
4,640,000 passengers, and at the close of this year he helieved the 
would have carried 5,000,000 passengers during the year, which woul 
mean that they had carried the whole population of Kirkcaldy 120 times 
during the 52 weeks. During the evening an excellent programme of 
music was submitted, after which dancing was engaged in, 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


Paris. Tenders are invited for the crection of a wireless telegraphy 
station at Cherbourg. Tenders by Feb. 19. 

Manchester. — Tenders are invited for the supply of four water-tube 
boilers and accessories. "Tenders by Feb. 25. 

Marylebone.—Tendcrs are invited for the supply of coal to the 
electricity generating station. Tenders by Feb. 19. 

Salford.—The Corporation invite tenders for the installation of 
electric light at tho car depót. Tenders by Feb. 17. 

Salford.—The Tramways Department invite tenders for electrical 
and mechanical car accessories. Tenders by Feb. 17. 

Islington.—The Borough Council invite tenders for the supply of 
electrical and engineers' stores. Tenders by Feb. 18. 

Valparaiso.—Tenders are invited for supplies for the Chilian Navy, 
including electrical machinery. Tenders by May 30. 

Berlin.—Tendcrs are invited by the Prussian Government Railways 
for telegraph construction material. Tenders by Feb. 21. 

Bukharest.—The Municipality of Craiova invite tenders for the 
construction of tramways. Deposit, £200. Tenders by March 13. 

Romecheid.—The Municipality invite tenders for high-pressure 
turbines and turbo-pumps for the waterworks. Tenders by Feb. 15. 

Wimbledon.—Tenders аго invited for the annual supply of cables 
and conduits for the Electricity Department. Tenders hy Feb. 18. 


Wimbledon, — Tenders are invited for the annual supply of flame 
arc lamp carbons to the Electricity Department. Tenders by Feb. 18. 


Manchester.—The Tramways Committee invite tenders for the 
supply of stores and materials. Tenders by Feb. 24. Sce advertise- 
ment. 

Blackburn. —The Corporation invite tenders for the annual supply 
15 oe to the clectricity and tramways departments. Tenders by 

eb. 15. 


Reme.—The Post and Telegraph Department invite tenders for 


аа of zines for 110,000 batteries. Estimate, £2,860. Tenders by 
eo. . 

Paris. —Tlie Post and Telegraph шш invite tenders for the 
supply of various materials for a period of three years. Tenders by 

eb. 28. 

Swansea.—The Corporation invite tenders for the supply of motors 
and starting switches during 12 months. Tenders to the Town Clerk 
by Feb. 21. 

Hornsey.— The Borough Council invite tenders for the installation 
of electric light wiring and fittings in various public buildings. 
Tenders by Feb. 17. i 

Dover.—Tenders are invited for the supply of clothing and caps for 
the tramway inspectors, drivers, and conductors, for the Town Council. 
Tenders by Feb. 17. 

Dusseldorf.—The Municipality invite tenders for the annual 
supply of materials and appliances to the Electric Supply Depart- 
ment. Tenders by Feb. 20. | 

Madrid.—The Public Works Department invite tenders for the 


construction and working of clectric tramways in Barcelona and. 


Seville. Tenders by Feb. 29. 

Battersea.—The Borough Council invite tenders for the annual 
supply of various materials for the electricity department. Tenders 
to the Town Clerk by Feb. 18. 

Sydney (N.8.W.)—The Postmaster-General invites tenders for 
55 switchboards for private branch exchanges for common-battery 
working. Tenders by March 4. 

Hammersmith. — The Borough Council invite tenders for the 
annual supply of stores for the electricity department. Tenders to 
Mr. H. Thompson, town clerk, by Feb. 19. 

Salford. —Thc Tramways Conimittee invite tenders for the annual 
supply of stores, including electrical car accessories. Particulars from 
the General Manager. "Tenders by Feb. 17. 

. The Corporation invite tenders for the supply of about 
5,000 tons of steam coal for the tramways lire station during year 
ending March 51, 1909. Tenders by Feb. 17. 

Nelson.—Tenders are invited for tho supply of clothing, for the 
Light Railways Committee. Samples may be seen at the Manager's 
Office, Electricity Works. Tenders by Feb. 20. 

Handsworth.—Tle Urban District Council invite tenders for 
315-kw. engine and dynamo and switchgear, and feed pump, 
economiser, and 1 Tenders by March 4. 

Gravesend.—The Electricity Committee invite tenders for the 
supply of 5,500 tons of rough small coal for tho electricity works. 
Tenders to Mr. H. H. Brown, town clerk, by Fob 17. 

Xiford.— The Urban District Council invite tenders for one 
1,000-kw. steam dynamo and one water-tube boiler and accessories, 
Tenders by Feb. 25. See advertisement in last issue. 

Hull.— Tenders are invited for the supply and erection of three 
500-kw. 2,250-volt continuous-current dynamos. Tenders to the 
Chairman of the Electric Lighting Committee by Feb. 27. 

Stookton-on-Tees.—The District Fuud, Gas, and Electricity Coin- 
mittees invite tenders for thu annual supply of stores. Tenders to the 
Town Clerk by Feb. 17. See advertisement in last issuo. 

Kilkenny.—Tenders are invited for the erection of an elect: ic power- 
house at the asylum, for the Committee of the Kilkenny District 
Asylum. Tenders to Mr. M. J. Hogan, clerk, by Feb. 17. 

Bruseels.—Tenders are invited for the construction of an electric 
railway at Namur. Tenders to the Société Nationale des Chemins 
de Fer Vicinaux, me de la Science 14, Brussels, by Feb. 25. 


Salford —The Tramways Committee invite tenders for the supply 
of uniform clothing for the tramway employes for the year ending 
March 31, 1909. Tenders to Mr. L. C. Evans, town clerk, by Feb. 17. 

Portsmouth. - The Tramways Committee invite tenders for the 
supply of uniforms for inspectors, timekeepers, motormen, and con- 
ductors, otc. Particulars trom the (General Manager. Tenders by 
Feb. 17. 

India Office, 8.W.—The Sccretary of State for lodia in Council 
invites tenders for the supply of rails and fastenings. Particulars from 
tho Director-General of Stores, India Office, Whitehall, S.W. Tenders 
by Feb. 18. 

Stockport.—The Electricity Committee invite tenders for the 
labour and materials required in erection and completion of stores, 
offices, etc., in Millgite, adjoining the electricity generating station. 
Tenders by Feb. 27. 

Barking.—The Urban District Council invite tenders for tho 
annual supply of stores for the electricity and tramways depattmente. 
Particulars from the Engineer at the electricity works. Tenders to 
the Clerk by Feb. 25. 

East Ham.—The Corporation invite tenders for the installation of 
an approved generating plant with distributing pipes and radiators, 
and all other requisites, at the isolation hospital extensions. Tenders 
to the Town Clerk by Feb. 24. f 

London, NE. — The London County Council invite tenders for the 
installation of electric lighting and fans at the Hackney Downs 
secondary school extension, Downs Park-road, XN. E. Tenders by 
Feb. 26. See advertisement. 

Leeds.—Tenders are invited by the Tramways Committee for the 
annual supply of stores, including electrical sundries. Particu'n's 
from Mr. J. D. Hamilton, general manager, Tramways Office, 
City-square, Leeds. Tenders by Feb. 21. 

Aston Мапог. — Tho Corporation invite tenders for one 2,000-kw. 
turbo-alternator, complete with condenser, air, and circulating punipe, 
ete. Tenders to the Chairman of the Electricity Committee by 
Feb. 17. Вее advertisement in last issue. 

Rawtenstall.—The Corporation invite tenders for the supply and 
erection of one overhead travelling crane, and of a battery of accumu- 
lators, automatic reversible booster. ete. Tenders to the Town Clerk 
by Feb. 21. See advertisement in last issue. 

Islington.—The Lighting Committee invite tenders for the supply 
of one 1,500-k w. steam turbine, condensing plant, switchgear, alternator, 
exciter, etc., and also for watcr-tube boilers and coal-conveying plaut 
for the electricity works. Tenders by Feb. 25. 

Bristol.—Tenders are invited for the supply of cables and appliances 
for conveying electrical energy to tho Avonmouth Docks, and for con- 
stiuction and maintenance for 12 months. Tenders to the Secretary 
of the Docks Committee, 19, Queen-square, Bristol, by Feb. 17. 

Belfast.—The Tramways and Electricity Committce invite tenders 
for the snpply of low-tension insulated vulcanised bitumen cables 
during 12 months ending March 31, 1909. Tenders to Mr. Т. W. 
Bloxam, city electrical engineer, by Feb. 25. | 

Manchester.—Tlie Tramways Committee invite tenders for the 
supply of (a) steel girder tramway rails, (^) tiebars, (c) span wile 
brackets. Particulars from the General Mausger. Tenders to the 
Chairman of the Tramways Committee, 55, Piccadilly, Manchester, by 
Feb. 18. 

Wimbledon.—The Corporation invite tenders for one 1,000-kw. 
steam-driven turbo-alternator, with condensing plant, two water-tute 
boilers, economisers, pipe work and feed pump, high-tension main 
switchboard, and switchboard gallery. Particulars from the Borough 
Electrical Engineer. Tenders by Feb. 18. 

Castlerea.—The Rural District Council invite tenders for suction 
gas plants, gus-engines, dynamos, battery, switchgear, overhead 
distribution lines, arc lamps, and service connections, in connecticn 
with the electric lighting scheme for the town of Dallaghaderreer. 
Tenders to Mr. р. A. Flanagan, clerk of the Council, by Feb. 22. 


Bermondsey.—The Borough Council invite tenders for the annual 
supply of stores to the electricity and destructor works, including arc 
lamp carbons and brushes, cable and jointing materials, conduite, 
electricity meters, demand indicators and main fuses, engine oils, 
meter boards. street frames and covers, and joint-boxes. Tenders to 
the Town Clerk by Feb. 17. 

Wimbledon.—'l'nders are invited for the annual supply of storcs 
for the electricity department, including (1) engine room stores; (2) 
joint boxes and jointing material ; (5) transformers ; (4) meters ; (5) 
oils ; (6) incandescent electric lamps, carbons, and accessories; (7, cast- 
ings ; (8) firebricks and fireclay. Particulars from the Chief Electiical 
Engineer. Tenders to the Town Clerk by Feb. 29. 


RESULTS OF TENDERS. 


Bary.—The Corporation have accepted the tender of C. Dennis, 
Manchester-road, for the erection of a chimney shaft at the intended 
electricity station, Chamber Hall. Bury. 

Hackney.—Tlic Libraries Committee recommend the acceptance of 
the tender of Messrs. Smith and Oo.. of 25, Lower Clapton-road, for 
the supply and fixing of intercommunication telephones. 


Stepney.—The Electricity Supply Committee recommend the 
acceptance of the tender of W. T. Henley's Telegraph Works (o. Гог 
the supply of 7/18 concentric paper-insulated lead-covered cable, at 
£98 per mile, during tho period ending Dec. 351, 1909. 

Colchester.—The tender of Stanford and Co. has been accepted 
for the supply of a 24in. square stecl pipe for connecting up the two 
sides of the boiler-liouse with the forced air draught and the overhead 
driving gear for the mechanical stokers, together with two isolating 
dampers. 
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Worcester —The Council have accepted the following tenders for 
machinery to be installed at the Hylton-road station: Phenix 
Dynamo Manufacturing Co., Bradford, balancer dynamo, £125; 
Electric Construction Co., Wolverhampton, 400 kw. generator, with 
Belliss and Morcom engine, £2,262 ; H. Allen, Son. and Co. 
Queen's Бейше Works, Bedſord, 5 air pump, and 
circulating engine, 

Salford. —The Town Council liave accepted the following tenders : 
United Electric Car Co., Preston, 20 car bodies, £4.98. 12s. 6d 
ch; Hurst, Nelson, "and Co. , Motherwell, four gar bodies, 
£158. 178. 6d. each; Mountain and Gibson, Bury. 23 trucks. 
£64. 10s cach, апа one truck at £110; British Westinghouse Co.. 
Trafford Park, "Manchester, 2 electrica! equipments, including trolley 
base £279 each ; S. Rawlinson and Sons, Tack burn, four salt wagons, 
£125 each. 


Stepney. —The Electricity Supply Committee have received the 
following quotations for the коо of a power-driven lathe: 


W. H. Willcox and Co 279 0 0 

rr! ³ ⁵³ EUR PENNE ВЕ 66 19 0 
G. Hatch, Limited. .. ʒ ß! рар 69 10 0 
Buck and Hl 8 84 10 6 
Pf. il and Coo E—AE ꝑ U ULEnꝛ̃ꝛ U н ана .... 87 13 0 

,, d РРА: 94 10 C 
Burton, Gritlichs, rr 115 5 0 

Dio dh ы аил EN 116 7 6 
Smith and Coventry iiie 8 hee seo 0 886665 127 0 0 
Hetherington and Sons . ecce cernere 185 0 0 


* Recommended for acceptance. 

London.—The London County Council have received the follow- 
ing tenders for the manufacture, delivery and laying of low-tension 
electric cables, telephone cables, otc., required for the electrification 
of the Caledonian-road and Seven Sisters-road tramways : 


Johnson and Phillips, Charlton ..... . £4,020 18 4 
British Insulated and Helsby Cables, Prescot ............ 4,056 18 3 
Western Electric Oo., North Woolwich ..................... 4,070 2 2 
Siemens Bros, and Co., Westminster 4.093 17 9 


W. T. Henle y's Telegra h Works Оо., London-wall, Е.С. 4,118 16 10 
Oallender's Cable an Construction Co., Victoria- 


s nenne J, be ERU LEER VEO А 4,148 16 3 
W. T. Glover and Oo., Manchester ........................... 4,401 16 11 
Union Cable Oo., le Wharf-road, N. ..................... 4, 768 18 10 


Ы mmended for acceptance. 


Londoh.—The London County Council have received the following 
tenders for the laying of cable ducts, etc., for the чаша of the 
Caledonian-road and Seven Sisters-road tramways : 

Di Kerr, and Co., Cannon.street, E C 
C. Ford, Willesden Junction, N.W. : 
W. Muirhead and Co., Queen Victoria street, E. ...... 3. 


9$9*0606090€00799009 


D. R. Peterson, Limited, Camden Town, N.W. ......... 4804 8 11 
Westminster Construction Co., Westminster, S. W.. 2,881 10 0 
J. Mowlém and Co., Westminster, SSÄ Uri 3.069 4 5 
Greig and Matthews, Queen Victoria street, Е.О. ......... 4,196 19 5 
Oallender's Cable aud Construction Co., Viotori - 
embankment, E. COO ã 4, 11 3 
Reid Brie., What road, N 3 4,89 "7 0 
Fry Brod. Greenwich . 4.41 15 3 
J. A. Ewart, Westminster, SY T . Mii 5 10 
* Recommended for acceptance. 


OPENINGS FOR CONTRACTORS. 


ABBASsIA (Eovrt)—Lunatic asylum, Public Health Department. 

ABERDABE—W orkmen's dwellings (£10,000), Urban District Council. 

ABERDEEN— Three houses, Clifton. road, Mr. W. Ferrans ; additions to 
granite works, King-street, Hill-o'-Farc Granite Quarrying Co. ; 
additions, 2, Bon Accord-square, Mr. W. E. Gauld, architect; 
dwe lin-house, View-terrace, Messrs. Brown and Watt, architects ; 
ek era and additions, 17-19, Bon Accord. street, Messrs. 

bells, Limited ; additions, fish-curing preme, Ocean-row, 
. Melville. 

Nn —Additions to orphanage, luverness Trustees. - 

AccRINGTON—T wenty-four houses, Stevenson-street, M sere. Howard 
and Bullough. 

AaHALEE— Labourers’ dwellings (£10,250), Rural District juneil. 

ALDERSHOT—Two houses, Coleman-road. Mr. J. Sum pepe. ; coach- 
house, etc., Perowne-street, Мг. W. B. Fawn: extension of 
mission church, Queen's road, Rev. J. Lo Verd Leigh, : house, St. 
Michael’s-road, Mrs. H: Fowler. | 

ALpERSHOT—New hippodrome, Mr. C. Sounes. F: 

ALNWick—Villa, Alnmouth road. Mr. W. Hindmarsh ; alteration of 
premises, North-Eastern Bank. 

ALSAGER — Additions to Congregational Sunday school. 
Campbell, architect, Hanley. 

AxpoveR—Two houses, Charlton-road ; drill hall, East-street, Messrs. 
Béalé- and Sons; bungalow, Andover Down, Mr Howe ; two 
houses, Weyhill-road, Mr. A. Sainsbury ; two houses, Love-lanc, 
Mr. Newton. 

ArrLEBY— Elementary school, Westmorland Education Committee. 

Asrox — Extensions to electricity undertaking (£383, 000) Town 
Council. 

ARMITAGE BiipoE—Houses, New-road, Mr. M. буйр 

AsPULL— hrec houses, Wigan - road, Mr. M. Armstrong; two houses, 
Bolton-road, Mr. T. Mercer, 


Mr. W. 


BarnBY Moor. — Foxhound kennels, 


BERKSHIKE—Extensions to asylum (£65,192), 


Boston Sra Detached house. 
BrapFrorp—Warehouse and boiler-house, Leeds-road, Messrs. S 


AVIEMORE—Motor garage, Station Hotel, Messrs. Ballie and Gifford, 
Edinburgh. 


AUCKLAND —Alterations, Oo-operative stores, Coundon ; alterations, 
working men’s club, Newfield. 

AUDENSHAW - Offices, house, eto., Hanover- street, Mr. A. Hopkinson. 

AXBRIDGE —Stabling, etc. (£300), Towa Council. 

AYLESBURY — Additions to Royal Buckinghamshire Hospital (£10,000), 
Hospital Committee. 

Bacur—Rebuilding Traveller's Rest publiec-house, alteration» Farholme 
Tavern, alterations [Iare and Hound: Inn, Messrs. J. Baxter. 
Mi EDD Messrs. Underwood and Kent, architects, Letch- 

wort 
BALLAGHADEREEN—Electric lighting for the town, Castlerea Rural 
District Council. 
BALLYMENA— Labourers’ dwellings (£18,860), Rural District Council. 
BALLYWATER—Additions, First Presbyterian Church, Trustees. 
BANBURY—Additions to house, Wykham Park, Mr. R. W. Perks, 
M.P.; showroom, Horse-fair, Banbury Motor Oo. 


BANHAM—Alterations and additions to elementary school, Norfolk 


Education Committee. 
boili 


-house, meal stores 
cottages, etc. Mr. G. A. Wilson, Sheffiel 


, architect. 


BARTOoN—Hotel, Trafford-road, Mr. E. Holt. 
BaATH—Rebuilding business premises, Northumberland.place. М 


C. B. Oliver, architect. 


Бе оше town hall (£3,653) ; improvements to market 


(£9,746), Town Council. 


BaTrLEY—Twenty houses, Pearl-street and Ambler-street, Mr. G. 


Mortimer. 


BaAwNBov—Labourers' dwellings (£9,677), Rural District Council. 


BELPER —Post office, Town Council. 
BEN RuvppiNG— Elementary school, North Riding County Council. 
FEN RHYDDING —l'rivate residence, Mr. W. H. Marten, architect. 


Berkshire County 
Council. 


BERMONDSEY, S. E. —Flats, Willow-street, Mr. J. Harman ; extensions 


to bakery, Messrs. Spillers and Banks; shop, Lynton- -road, Mr. 
T. Sloman. 


BERWICK—Disinfector house, workhouse, Board of Guardians. 
BIRKENHEAD—Post office, Argyle-street (£12,000), Mr. J. Gabbuti. 
BIRMINGHAM—Fire station, City Council. 

BLACKBURN — Alterations and additions to Mayson-street Council 


Schools, Town Oouncil. 


BLACKBURN— Wesleyan church, Montague-street, Mr. F. G. Parkin- 


son, architect. 


BoLrox—Extensions to cotton mills, Messrs, Young, Limited ; n: ill 


extensions. Messrs. Taylor and Oo. 
Mr. F. Mitchell, architect. 


Robinson and Sons. | 
BRAMALL —Dusiness premises, Moor-lane, Messrs, Birkerton and Day. 


BRIDLINGTON—Schools (£12,000), Town Council. 
BnrsroL—Alterations to Old Dutch House, Wine-street, Mr. W. 5, 


Skinner. 


BnaisToL— Banking premises, St. Stephen's-a venue. 


Mr. W. E 
Watkins, architect. 


BROADSTAIRS —Punping station, Rumfields, Urban District Council. 


BROMLEVY Secondary school (£3,708), Town Council. 


BROMLEY—Two houses, Bromley-crescent, Mesérs. А. P. Poingdestre 
and Son ; 21 houses, Bivkley-crescent, Mr. E. Б. Ellis. 


BRYMBO —Elementary school, Denbighshire Education Committee. 
BupE—Elementary school, Cornwall Education Committee. 


BunNHAM — Additions, technical institute, Somerset County 
Authority. | 


BunNLEY—Steam generator (£6,835), Town Council. 
BuxroN—School preniises, managers St. Modwen's School. 


Bury — Secondary school, Wellington-road ( £12 ,500), 
Committec. 


BvrLrET—Parish church (£3,000), Ecclesiastical Commissioners. 
Caistorn—Pumping station. Mr. E. J. Silcock, engineer. 
CALLAN—Labourers’ dwellings (£24,915), Rural District Council. 


CAMBERWELL S. E. —Extensi^ns to Rings Соно Hospital, Denmark- 
hill, Hospital Committee. 


CAMBRIDGE — Elementary school and school of arts and crafts 
(£11,500), Education Committee. 2 


Carnarvon Public slaughter-house (£450), Town Council. 
CanLtsLE —Chapel in I. ther- xtr et, Wesleyan Trustees. 
Cavan - Housing schem (£68,384), Rural District Council. 
Cu Anl. rox— Church, Messrs. Beale and Sons, Andover. 
CHATTERIS —houso, South Park -s reet, Mr. J. 8, Nix. 


OHELMSFORD—Alterations to schools in The Friars ; schools to acoom- 
modate 600 scholars in the Springfield Ward 


CHELTENHAM —Alterations, Red Lion public-house, Mr. Higgins. 

CHELTENHAM—Sanatorium for comsumptives, Birmingham Health 
Committee. : 

CHRISTCHURCH ( BourneMouTH)—lIafirmary,’ Board of (Guardians. 


CoLCHESTER — Four houses, Greenstead-road, Mr. J. Smith; two 
houses, Honey wood. road, Mr. W. Stone; factory, Hawkins- road, 
Messi s. Spottiswoode and Co. 


Education 
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CoLCHESTER—Secretarial offices, etc., Essex Agricultural Society. 

Ciacron—Electric generating plant, ete. (£4,000), Urban District 
Council. 

CorNE—Iustallation of high-tension cable (£1,670) and extension 
of mains (£1 000), Town Council. 

CoLsTON—Elementary school (£10,00)), Maryhill School Board. 

CooKHAM — Elementary school (£600), Berkshire County Council. 

CookstowN—Housing scheme (£16 739), Rural District Council. 

Cork —Additions, Lee road, City Engineer. 

CRAMLINGTuN --Murtuary chapol to accommodate 120 persons, Urban 
District Council. | 

CrAVEN—Additions to high school, Education Comittee. 

CREWE— Training college (£28,914), Cheshire Education Committee. 

CnowBonoucit — Enlargement of schools, East Sussex Education Com- 
mittee. 

CryYNANT—Villas. Mr. J. C. Rees, architect, Neath. 

DanLINGTON—Shelter, etc., Bank Top Park, Corporation. 

DARLINGTON — Refreshment rooms (£300), Town Council; new 
mortuary, Town Council. 

DARLINGTON Two houses, Cobden street, Messrs. Kitching and I. ae; 
houses, Staindrop, WoodJands, and Leafield roads, Mcssrs. 
Richardsou and Со. ; six houses, Lewes road Mr. J. Е Chilton; 
six houses, Crosby- street, Mr. F. Martin; 12 houses, Oak Dene- 
avenue, Mr. E. Berry; alterations to London Tavern, Priestgate, 
Mr. G. W. Davis. 

DakrMouTH— Houses, Mayor's-avenue. Mr. E Н Beck, architect. 

DoncasTER— Hotel, High- street, Corporation Savitary Committee. 

DoncHESTER—Alterations to Council school, Oolliton-street, Educa. 
tion Committee. 

DuMBAKTON — Repairs to parish church (£1,500), Ecclesiastical Com- 
missioners, 

DuNDEE — Workshop, ко Ferry-road, Messrs. Imrie and 
Summers; school, Lawside-road, Sisters of Mercy ; houses, 
Strathmartine- road, Messrs. J. Maclaren and Sons ; shop, Lochee- 
road, Mr. A. Johnstone. 

DuNDEE—Extensions to post office, Commissioners of Public Works. 

J. EALING — Elementary school, Mattock- lane, Education Committee. 

EASINGWOLD — Salvation Army hall. 

EASTBOURNE —Additions, Holy Trinity Church, Church Council. 

ELLAND— Villa, Victoria-road, Mr. B. Sutcliffe. 

ELLESMERE PORT Public library, Town Council. 

ERDINGTON — Technical school, Birmingham Education Committee. 

East GRINSTEA) -Board-room. lavatories, etc., Board of Guardians. 

East Ham—Gencrating plant, Town Council. 

EaAsTHAMrSTEAD—Elementary school (851,580), Berkshire County 
Council. 

East Iusiey—Elementary school (£2,548), Berkshire County Council. 

EccLEs —Elementary school, Clarendon-road. Mr. Н. Lord, architect, 
Manchester. 

KEccuEsS —Alterations and extensions, Hare and Hounds Hotel, Church- 
street. 

EccLEs — Shop, Willington-road, Mr. W. Gatward. 

EpcwaARE—OChapel. Мг. W. Parmenter, Braintree, architect. 

EDINBURGH—Electricity supply, burgh assessor's office. Mr. F. A. 
Newington. 

EDINBURGH—Extensions to law 
Works. 

EDINBURGH—Tlhireo houses, Canongate, Mr. J. B Smith ; construc- 
tion of platforms, Balgreen- road, N. B. R. Co. 

EpwiNsrowE—Alterations and additions to Wesleyan chapel, Trustees. 

EvEStIAM — Alterations and additions to institute buildings, Market- 
place, Mr. С. Hunt. 

Ex MOH —Pablic сопуепісисез, Urban District Council. 

FAIRFIELD —Additions to school (£150), Fairfield Endowed School 
Trustees. 

FaAnNHAM— House, Great Austen Estate, Mr. J Price; house, Hyde 
Park-road, Mr. J. H. Hale; house, Searle-road, Mr. F. Robins; 
additions to St. Polycarp's Roman Ostholic School. 

FARNWOETH —Additions, electricity works, District Counci'. 

FEcAMY (FRANCE)—Bath and wash-houses (500,000fr.) Municipal 
Council. 

кы —Extensions to electricity plant (£1,559), Urban District 
Counci 

FiNcHLEY— Extension of electric lighting undertaking (£22,000), 
District Council. 

FiNsBuRY, Е.С. —Three warehouses, Chiswell-street, Mr. С. E. Jackson. 

FRASERBURGH — Three schools (£12,000), School Board. 

(3 AINSBOROUGH —Hospital, Hospital Committee. 

GAINSBOROUGH—Refuse destructor (£7,000), Town Council. 

GOLCAR— Villa residence, Station.road. Mr. J. Berry, architect. 

GORSEINON Chapel (£2,000), Trustees of the Welsh Church. 

. Granarp—Housing scheme (£27,024), Rural District Council. 

GREAT CokNARD—Elementary school, Bury St. Edmunds Education 
Committee. 

GREENWICH, 5 E, —Baths, Borough Council. 

GnrimsByY—Model lodging-house and shop, 
Mr. J. J. Creswell, architect. 

GwERSYLLT—Elementary schools, Khosrobin-road, Education Com- 
mittee. 


courts, Commissioners of Public 


King Edward-street. 


GnrEYsToNEs—lInstallation electric light (£3,000), Town Council. 

Hackney, N.E.—Thirty-six houses, Egerton-road, Mr. P. Roche. 

Ha: 1FAx—Café,  Commercial-street. Mr, W. Olement Williams, 
architect. 

HAMMERSMITH, W.—Extensions to electricity undertaking (£12,190), 
Burough Council. 

HAMMERSMITH, W.—Factory, Brook Green, General Electric Co. 

HamproN—Enlargement of grammar school, Urban District Council. 

HANpsworTH—Extensions to electricity plant, Town Council. 

llANLEY— Electric lighting (£18,000), Town Council. 

HAREHOLME —Generating station, Town Council. 

(JARPURPHEY—Baths and wash-houses (£38,500, Manchester Cor- 
poration. 

ITankoGaATe—Fitting kursaal (£3,965), Town Council. 

HARROGATE HiLL—Elementary school, Education Committee. 

HAnrTrLEPOOI.— Primitive Methodist church (£3,000), Central Estate 
District, 

HasriNGs—Additions to infirmary, Fredorick- road, Guardians. 

liaAsriNcs—Alterations, Hare and Hounds public-house ; alterations, 
Angel public-house, Southdowu and East Grinstead "Breweries; ; 
bakery, Shepherd-street, Mr. W. Н. King. 

HEN DO —Fiſty houses, Child's Hill, Urban District Council. 

HExcorp — Alterations and additions at the Council schools, 
Glamorgan County Council. 

HEorYvcuEs—E:ementary school, Education Committee. 

His Hirt, 8.E.—Buildings, Norwood-road, Messrs. May aud 

errin. 

НкүзнАМ —Improvement of town hall (£1,400), Town Council. 

HEvwoop—Additional extensions to electricity works (£3 000), Town 
Council. | 

HupDESDON—Two houses, Wa'ton-road, Mr. Byatt. 

HorrETowN - Elementary зепоо], Education Committee. 

Носсинтом Sub - stati on at Philadelphia, Rural District Council. 

HvLL—Alterations to Locomotive Hotel, Hessle-road, Messrs. Habron 
and Robson. 

Ноил, — Electric lightiuy, Selby-street West School. 
architeot. 

HvLL—Shop, llanc.street, Mi. E. Whitlock ; alterations ‘at Crowle- 
street, Gordon-street, Norfolk-street, and Ohurch- pe police 
stations, Town Council. 

HurroN-LE.HorLk —House. Messrs. Ridgway and 1), Bock Porter, 
architects. 

Нүтне - Houses, E irlsfield- road, Mr. R. Reynolds ; business premises, 
High- street, Mr. F. Austin. 

П.кокр Extensions to electricity plant, Urban District Council. 

ILrorp — Additions to St. Mary's Church, Ecolesiastical Oom- 
missioners. 

IsLIxO TON, N.— Electric lighting plant, Borough Council ; additions 95, 
Hornsey- -road, Messrs, Thorpe und Furniss. Р, 

JAMESTUWN—Additions, parish church, Churchwardens. 

JERSE Y bost office, Commissioners of Public Works. - 

KEIGHLEY—Office, eto., Parson-street depót, Town Council. 

KEswiCK —Six houses, Blencathra-street, Mr. Ralph; alterations, 
Queen of the Lake's Pavilion and Royal Oak Hotel, Mr. T. 
Hodgson. 

KrLKENNY— Electric power-house at the asylum, Lpünoy Сот. 
missioners. 

KILMARNOCR —Infectious diseases hospital at Kirklandsido (810, 877), 
Town Council. 


Mr. J. H. Hurst, 


Kixa's Norton-- Public baths at Stirehley (£10, 000), District 
Couucil 

Kixc's Lynx -Motor garage, Globe Hotel. Mr. L. F. Eagleton, 
architect. 

Kincswoop—Thirteen dw Ili: g-houses. Mr. А. R. Trew, architect, 
Bristol, 


Lanark —Laundry, Cambusluug road, Richmond Park Laundry Co.; 
two villas, Saudyhills, Messrs. Wards and Wallace ; three houses, 
Brownlie- gardens, Messrs. К, Buchan and Co.; three houses, 
Balmore-10ad, Mr. D. McBeth ; three houses, Oalton-street, Mr. 
A. Simpson; warehouse and buildings, Shieldhall, Scottish 
Co-operative Wholesale Society. 

LANCASTER—Ohildren’s homes, Board of Guardians. 

LzEDpBURX— House, New-street, Mr. C. Davies. 

LEEDS -Congregational church, Hunslet- road, Local Committee. 

LEOMINSTER — Elementary school, South-street, Hereford Oounty 
Education Committee. 

LEOMINSTER—Alterations to premises, Corn-street, Mr. Smith. 

Lerwick—lIce factory, Town Council. 

LEVENSHULME— Extensions to premises, 
Co-operative Societ y. 

LEWES New wards, isolation hospital, Town Council. 

LIMERICK — Housing scheme (£17,734), Rural District Council. 

LINGDALE—Workmen’s institute (£1,500), Trustees. 

LiNTHwAITE—T wo houses, Warneford-road, Mr. J. Crowther ; house, 
Coweisley-road, Mr. C. Livesey. 

LrrrLEgHAMPTON —Shelter on green (£1,500), Urban Council. 

LLANDRINDOD WI. LS —Additions to Holy Trinity Church (£9,000), 
Churchwardens. 

LlAwu- v-BRTrws Elementary school, Welsh Campaign Committee. 2 


Manchester and Salford 
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Lonpon, N.—Fire station, Caledonian-road, London County Council. 

Lone Eaton—Lace factory, Oxford-street. Mr. J. Shelton, architect. 

Lone Eaton—Electricity works (£10,000), Urban District Council. 

LoNcToN—Additions to Globe Inn, Heathcote-road, Messrs. J. Joule 
and Sons; additions to Phenix Laundry, Stone road, Phœnix 
Laundry Co.; workshops and storerooms, Longton Hall, Messrs. 
Ferneyhall and Son. 

Luton — School-chapels in Dallow and Dunstable roads, Local 
Wesleyans. | 

LuroN—Eight houses, Reginald-street, Mr. W. Baxter; two houses, 
West Hill-road, Mr. T. Allen ; six houses, Naseby-road, Mr. T. 
Ashton ; two houses, Reginald.street, Mr. T. Chandler; eight 
houses, Naseby-road, Mr. S. W. Johnson ; 16 houses, Selbourne- 
road, Mr. H. Н: White ; six houses, Clipston-road, Mr J. Frost ; 
six houses and shop, Dallow.road, Mr. W. Frost ; two houses, 
Chatsworth-road, Mr. A. Brown; 14 houses, Newcombe-road, 
Messrs. Hill Bros. ; elementary schools, Wellington-street and 
Adelaide-street, Trustees of Baptist Church; mission-room, 
Dumfries-street, Trustees. 

LyTHAM—Vestry, St. Cuthbert’s Church (£420), Churchwardens. 

Macor—Elementary school, Monmouthshire Education Authority. 

MAIpsToNE—Brewery, Messrs. Style and Winch, Limited. 

MANCHESTER—Public conveniences, Delamere-street, Corporation. 

MANcHESTER—Elementary school, York-street, Education Com- 
mittee; packing warehouse, Princes-street, Messrs. Jame,, 
Limited; packing premises, Princes-street, Messrs. Vickers; 
business premises, Piccadilly, Messrs. Pugh, Davis, and Co. 

MANSFIELD—Additions to Broomhill School, Education Committee. 

MANSFIELD WoopnovsE—Congregational hall, Priory-road, Trustees. 

MARSDPEN— Elementary school (£4,320), Colne Valley District Educa- 
tion Sub-Committee. | 

MansDEN —Engine-shed, New Inn, Mr. J. Brook ; houses, High Level, 
Mr. Hanson ; weaving shed, Messrs. Robinson Bros. 

MznrHYR—Psavilion at Mardy Hospital, Health Committee. 

Мехвокоссн —Еіге station (£450), market (£1,120), Town Council. 

MIpDLETON—Enlargement to Council schools, East Suffolk Education 
Committee. 

Mitrorp—Chapels, etc., cemetery, Parish Council. | 

MonaGHAN—Additions to workhouse, Board of Guardians. 

MontTEVIpEo—Central station and offices (25,000dol.), Montevideo 
Telephone Co. | | 

MoRLEÉv—Alterations to Grove Mills. Mr. T. A. Buttery, architect. 

MonvrETH —Elementary school (£1,500), Northumberland Education 
Committee. 

MunpiEsTON—Ohureh, Members of the existing Mount-pleasant U. F. 
Congregation. 

Nxrsox— Housing scheme (£14,000), Town Council. 

кк кени railway station, Great Western Railway 

о. 

Мек\үсАхкт„ — Municipal dwellings, Walker-road, (£8,748), Town 
Council. ЕАУ: 

NrwHEY—Extensions .to Coral Spinning Mill. Messrs. Smethurst, 
architects. | 

Newport — Elementary school, Stow-hill, (£26,000) : technical insti- 
tute, Clarence-place, (£20,000). 

NEW Коммкү - Lifeboat house, Town Council. 

NEWTOWNGORE — Dispensary and dispensary residence, Bawnboy 
Board of Guardians. . 2 

Norru Brgwick—Public-house. Mr. Ness, architect. 

Nonru BRooMHILL.—School.chapel, Primitive Methodist Trustees. 

Nonwien —Mission hall, St. Martin's, Churchwardens. 

Nonwoop -Six houses, Canterbury-grove. Mr. J. Wilson. 

OnaAN— Additions to the Argyllshire Gathering Hall. Mr. C. 
Macintyre, architect. 

Осмоне Varg—Cliapel. Mr. J. Hurley, architect, Glamorgan. 

OLDHAM —Palace Hippodrome, Union-street, Variety Enterprises, 
Limited. 

- OLDNAM—Spinning mill (£80,000), Devon Cotton Spinning Co. 

OxrorDp— Police offices, City Council. 

PAIgNtoN—Science and art school, Bishop's-place, Urban District 
Council. 

PADDINGTON, W.— Stores and stabling, Paddington-green, Messrs. 
W. F. Meakin and Sons; House, Blomfield-road, Mr. G. 
Remington. 

PENDLETON—Additional electric light installation, central car depot, 
Salford Tramways Committee. 

PENTRE—Alteration to business premises, Ystrad-road, Mr. T. E. 
Richards. 

PentryrcH—Kesidence, Mr. F. C. Stibbs, Cardiff. 

PonrycyMMER — Higher elementary school, 
Council. 3 

PonrypRipp—Additions at Llwynpia Workhouse, Board of Guardians. 

Portsmouru—Service home for soldiers and sailors, Wesleyans. 

PruESTON—Six houses, Guardians. 

PnREsrON —Public baths (£16,000), Town Council. 

PnEsTONrPANS — Public-house, Redburn, Messrs. Bruce and Sons, 
Edinburgh. 

PruDHOF —Two shops and houses, Front-street, Mr. J. Harkness. 

PynryLA—Villa residences, Messrs. Evans and Williams, Pontypridd. 

RACLAN— Elementary school, Education Authority. 


Glamorgan County 


RAMsGATE—Elementary school, Town Council. 
RAWTENSTALL—Extensions to electricity plant, Town Council. 
READING—Public conveniences, Southampton-street (£550). 

ReppisH —Rebuilding Grey Horse Inn, Broadstone-road, Mr. A. Lees. 

Reppitcu—Electricity works (£1,500), Urban District Council. 

Ruyt—Assembly-rooms (£8,087), Town Council. 

RossENDALE—Vicarage (£1,400), Parishioners of St. Anne's. 

8 premises, Masborough Equitable Pioneers’ 

ociety. 

RovroN— Church, parish of St. Annes; additions to Monarch Mill, 
Monarch Mill Co. 

RucBY—Alterations at the slaughter-houses, Bath-street, Urban 
District Council. 

St. ANNES ON-SEA— House. Mr. Herbert Wade, architect. 

St. DocMAELs - Factory. Мг. L. Lewis, architect, Cardigan. 

SANDwICH -Two houses, First-lane, Mr. Frost ; alterations to house, 
Sandown-road, Mr. S. Shultz. 

SHEFFIELD—Dwellings (£10,309), City Council. 

SHEFFIELD — Extensions at the engineering shop, Abney-street, 
University. 

SHOEBURYNESS— Four houses, Richmond-avenue, Mr. A. J. Harris. 

SkEGNEss—Hydropathic establishment. Mr. R. C. Sutton, Notts, 
architect. 

SovrIrALL—Additions to sanatorium, Urban District Council. 
SOUTHAMPTON — Additions to grammar school, West Marlands 
(£2,902). Mr. A. F. Gutteridge, 9, Portland-strect, architect. 
SovTH CRosstAND—Four houses, Summer-street, Mr. M. Pearson; 

business premises, Ce-operative Society. 

SrArronp — Houses, Oambridge-street, Messrs. Silvester, Parker, 
Norris, and Hanson ; house, Edge-street, Mr. E. S. Bream ; three 
houses, Marsh-street, Mr. J. Taylor ; motor garage, Alexandra 
Hotel, Tipping.street, Messrs. Eley's Stafford Brewery. 

STANTON HiLL—Primitive Methodist Sunday school, Circuit Steward. 

STEETON—Seven houses, Mr. W. Bailey, Bradford. 

STEETON Seven houses, East-parade, Messrs. J. Dixon and Sons. 

STOCKPORT — Stores, offices, ete., Millgate, adjoining electricity 
generating station, Electricity Committee. 

Srokk-Ox-TRENT— Extension of the generating plant (25,965), Town 
Council. 

STRABANE—Workmen’s dwellings, Rural District Council. 

STRATTON—Additions, Council schools, Wilts Education Committee. 

SUNDERLANP—Catholic school, Spring Garden-lane ; mission church 
in Rutland-street, Trustees 

SUNDERLAND —Two houses and shops, Windsor-terrace, Mr. Н. T. D. 
Hedley ; house, West Moor-road and Exeter-street, Mr. Joseph 
Spain; two houses, Canon Cochin-street, Mr. H. E. Robinson ; 
house, Tunstall - road, Mr. John Eltringham ; two houses, 
Hastings-street, Mr. Н. E. Robinson ; two houses, Exeter-street 
and Oxford-strect, Mr. Joseph Spain. 

SwAFFHAM— Alterations and additions at workhouse, Board of 

Guardians. 

SwAFFHAM— Business premises, Station-street, Messrs, Kenny and Co. 

SwiINDON—Eighteen houses, Elmina-road, Mr. A. Colborne ; 26 houses, 
Harcourt-road, Mr. Н. Cook. 

TAMWORTH—Extension to cemetery (£1,800), Town Council. SN 

TEDDINGTON—Housing scheme, Urban Distriot Council. : 

TERRINGTON—Two houses. Messrs. Walker and Walker, architects, 
Wisbech. i 

TINGLEY— Wesleyan Sunday schools. Messrs. Garside and Pennington, 
architects. я 

Ton pRIDGE—Additions, Sussex-road Council School, Kent Education 
Committee; additions, Walmer House, Bordyke, Mr. A. T. 
Beeching ; house, Yardley Park-road, Messrs. Martin and Co. 

TorovAv—Pavilion, Town Council. | 

TonqrAY Electricity station at Upton (£20,000), Town Council. 

TRURO—A(dditions to cathedral (£15,369), Ecclesiastical Commis- 
sioners. 

TuNsTaLL—Manufactory, Scotia-road, Grindley Hotel Ware Oo. 

UcKFIELD—Single-cylinder steam road-roller (£380), Rural District 
Council. ; 

VELINDRE—Public hall, Parish Council. 

VLADIVOSTOK —Eleotric tramways (£158,000). 

WALLASsEY— Grammar school, Cheshire Education Committee. 

WALLSEND —Buildings, Thermal Syndicate Co-operative Society. 

WawpswonrH, S.W.—Motor garage, Streatham-hill, Messrs. 
Treacher and Son. 

WakkINGTON—Branch shops, Co-operative Society. 

WELLINUBUROUUH—Two houses, Gisbourne-road, Мг. W. Stevens; 
eight houses, Albert-road, Mr. A. W. Curtis. 

WESTON-SUPER-MARE—Alterations, Council school, Somerset County 
Education Comunittec. 

WrsrMiNsTER, S.W.—Block of office buildings, Tothill-street, Mr. 
J. S. Gibson. 

WESTMINSTER, S. W. —Buildings, Palmer-street. Messrs. Barlow and 
Roberts. 

WHITEBROOK — Elementary school, 
Authority. 

WurrLey Bay—Goods station, N. E. R. Co. 

WEYBRIDUE—Public offices, Urban District Council, 


Monmouthshire Education 
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WiLMCOTE—Four villa residences near Stratford-on-Avon. Messrs. 


Knight and Hebery, architects. 
WILLIAN—Houses, Messrs. Underwood and Kent, Letchworth. 
W INCRESTER—Public convenience, City Council. 
WINDSOR— Secondary school, Berkshire County Council. 


WisNToN—Houses, New-lane, Mr. W. Gatrix ; additions to school, 
Worsley-road, trustees U.M.F. Church; houses, Worsley-road, 
Mr. E. Kearsley. 


Wissacz —Children's home. Mr. R. J. Barnes, architect, Litchfield. 


WoopLEY— Alterations and additions at Council school, Stockport 
Education Committee. 


WoRcESTER—Plant, Hylton-road station (£3,310), Corporation. 


WonTrHING—Free library and museum, Chapel-road, Mr. Н. A. 
Crouch. t 


WonLxr—Elementary school, Somerset Education Committee. 
WnhEXHAM—Bix houses, Baron's-road, Mr. E. Hughes. 


COMPANIES’ MEETINGS AND REPORTS. 


CITY AND SOUTH LONDON RAILWAY. 


The.balf-yearly meeting of the City and South London Railway Co. 
was held on Tuesday at 71, Finsbury-pavement, E C. 

The Right Hon. C. B. Зтидкт-Моктівү, M.P., presided, and in 
moving the adoption of the report stated that the extension of the 
line to Euston was now open for traffio, and had brought them the 
substantial increase of £6,376 to their net revenue. This was not so 
great an increase as they were led to hope. Had the increased traffic 

ne on at the average rate of £645 per week, which was shown for 
the first fifteen weeks, they would have had an increased gross revenue 
for the half-year ending December, 1907, of £16,700 instead of 
£12,027. The cause for this inerease was to be found in the fact 
that their customers had Lu to them for fresh-air purposes three 
beautiful new districts which they had not in 1906, which districts 
were served by the London and North-Western, Midland, and Great 
Northern Railways, and he hoped that if 1908 had a fine summer 
they would gain from the increased temptations offered to visit these 
districts something of that which a fine summer caused them 
to lose on their purely urban traffie. This consideration also 
applied to the Oharing Cross and Hampstead Tube, which was opened 
in June last, and from which they hoped to get a great advantage. 
i rb suffered from increased tramway competition in the North 
of London, which had been brought about by the opening of the 
London County Council tramways running from the northern end of 
Finsbury-pavement to Islington and King s Oross. This might account 
for the sum of nearly £1,000 decrease shown in the bookings to and 
from the Angel for the half-year. His attention had been drawn to 
the extent to which railway construction and extension had been 
checked by the high rates at which railways now had to raise money. 
They had done their share in finding employment for British labour 
during the last five years, and the question had ceased to have 
for them any direct interest, except in so far as the general 
reluctance to incur capital expenditure, and politicaland other campaigns 
might be the means of deterring the London and North-Western Rail- 
way from beginning their deep-level line leading from Watford 
into the joint subway at Euston, which connected with their 
own station there. e had referred on several occasions to the 
internecine competition between urban transit indnstries in general, 
and in particular upon municipal competition. He could only hope 
that the kind of municipal policy which lowered a tramway fare from 
14. to 4d. on the eve of an election would be reconsidered, if not 
entirely reversed. They all knew the difficulty that there was in the 
way of raising fares when once lowered, but 1t would be well to recall 
the fact that this particular piece of municipal policy was followed by 
one of the biggest votes of censure that was ever passed by an electorate 
upon its representatives. The increase in the number of passengers 
carried was 1,627,852, or nearly 18 per cent., while they had run 
93,056 trains, as against 90,130 in the corresponding period of last 
year. The rate of working expenses had been enhanced by the 
increased price of coal and stores. They had arranged through book. 
ings with the suburban stations on the Great Northern and Midland 
Railways, and also with the Metropolitan Railway, and the Central 
London, Hampstead and Highgate, and Piccadilly Tubes. 

Mr. CHARLES SEYMOUR GRENFELL seconded the motion, which was 
earried unanimously. 


‘DUBLIN UNITED TRAMWAYS. 


The half-yearly meeting of the Dublin United Tramways Oo. was 
held on the 4th inst., Mr. Wm. M. Murphy, J.P.. ие 

The report stated that the amount available for division is 
£64,840. 11s. 6d., out of which it is recommended that dividends be 
paid for the half-year at the rate of 6 per cent. per annum on the 

ference shares. and at the rate of 6 per cent. per annum, free of 
income tax, on the ordinary shares, together with a bonus of 1s. per 
share, also free o jincome tax, on the ordinary shares. The dividends 
recommended and the sums added to reserve will absorb £56,100, 
leaving £8,740. 11s. 6d. to be carried to next account. 

The CHAIRMAN, in moving the adoption of the report and state- 
ment of accounts, said the gross receipts from passenger traffic for the 
last half-year were £170,851, against £138,818 for the corresponding 
half-year of 1906, being an increase of £32,055, or more than 23 per 
eent., and amongst the other receipts there was an increase of £43 in 
rents, £224 in parcels, and £52 in advertisements, the total receipts 
{төт all sources being £177,602, against £140,146 in 1906, They 


had a substantial share of their groes receipts, £10,750, to the good 
after charging the additional cost of working, which amounted to 
£12,600, being an increase of only 16 per cent. іо the working 
expenses, against 25 per cent. increase iu receipts. They had now 
nearly got to the end of their cheap coal contract which they made 
more than two years ago, and would have to pay an advance of some 
3s. per ton in the immediate future. The balance of revenue over 
working expenses was £86,548, being not far short of £20,000 more 
than in 1906, and as they brought forward some £1.200 more from 
last half-year than from the corresponding half-year, they had a total 
net revenue of £21,200 in excess of the second half-year of 1906. ‘The 
balance available for division after all charges were made amounted to 
£64,840, against £51,764, a net increase of £13,000. Before long 
they would have to reconstruct another portion of the line to Black- 
rock, and it was proposed to appropriate £10,000 accordingly. The 
proposed to add Bl. 000 this year to accident insurance reserve fund, 
which would bring it up to £5,000, and he did not think this fund 
necd be further added to. They proposed to add £5,000 to reserve, 
bringing the fund now up to £36,000. Finally, in addition to the 
usual dividend of 6 per cent. to the ordinary sharcholder, they pro- 

sed to add a bonus of ls. per share, making the dividend for the 

alf-year at the rate of 7s. per share, or 7 per cent. per annum, free 
of income tax. 

Alderman Corron seconded the adoption of the report, which was 
unanimously adopted. 


GREAT NORTHERN AND CITY RAILWAY. 


The nineteenth half-yearly ordinary general meeting of the Great 
Northern and City Railway Oo. was held on the 6th inst. The Earl 
of Lauderdale (chairman of the Company) presided. e GS 

The CHAIRMAN, in moving the ailoption of the report, stated that 
the Company had had the adverse element of the high price of coa] to 
contend with. This and the fact that their traffic receipts were less 
than those for the immediately preceding half-year accounted for the 
difference in percentage of working expenses. This percentage was 
52:07, as compared with 49:39 for the preceding half-year. Taking 
the figures for cost of coal and pei n in traffic revenuo into 
account, and the percentage they produced, the Company's working 
expenses had increased by 2:68 per cent. "There was a falling off of 
358,749 passengers as compared with the number in the corresponding 
half-year, and the gross receipts themsolves showed a decrease of 
£785. The directors did not attempt to disguise that they were dis - 
appointed at this temporary set-back in the Company's progress. 

hey wished to state clearly that nothing had occurred in the system 
or in its working to account iu any way for the falling off. Tho. 
diminution of passengers was due almost solely to tho opening 
up of alternative routes. The Brompton and Piccadilly line 
and the City and South London Railway extension to King's 
Oross were in & measure responsible, but the most important factor 
in the decline of the traffic had been the competition of the London 
County Council electric trams. On July 29 the elcctric tram service 
was inaugurated from Highbüry, and from that day onwards & steady 
and increasing drop in the number of passengers carried as compared 
with the figures of tho previous half-year had occurred. As a result 
of negotiation with the Great Northern Railway Co. a revised list of 
fares was adopted, and it resulted in checking the augmenting decrease 
in the revenue. The Company lost 54 per cent. in revenue, against a 
loss of 43 per cent. in passengers during September and October, while 
in November and December (the first three months in which the 
revised list was in operation), although they lost 114 per ccnt. in 
passengers, they only lost 14 per cent. in revenue. is finally 
resulted in a decrease during the half-year of £786, instead of £2,000 
or more, which it would certainly have been had a revision of fares not 
taken place. The Company had to compete with London County Council 
tramways, which had the advantage of being a surface system cheaply 
conducted at the municipal cost, carried on at municipal risk, and 
undercutting their fares in a most disastrous manner. Even with these 
advantages he was not aware that the undertaking of the Council 
was being conducted on a-commercial basis, considering the very low 
fares at which passengers were carried. The mild weather at the end 
of 1907 deprived the Company of a portion of their winter traffic. 
Thoir fares were still very low, but could not be increased in face of 
the competition. The Board looked forward to a ог growth at 
these fares, which were remunerative to the Company and fair to the 
passengers. The consoling fact remained that the Company's line 
was still the shortest and quickest route to the City, and he trusted 
they had seen the loweet point of their passenger traffic. The result 
of the revision of fares had been to stop the greater part of the very 
serious diminution in actual traffic receipts, to largely add to the 
number of season-ticket holders, and to effect savings in car miles. 
The Company's time for the extension of their undertaking to the 
Bank was extended in 1907, and they had plenty of opportunity 
before them if only the increase in their traifics would jüstify the 
provision of the further money required. d 

Mr. CHARLES STEEL seconded the motion, which was carried 
unanimously. | 


GIANT'S CAUSEWAY ELECTRIC TRAMWAY. 


The ordinary general meeting of shareholders of the Giant's Cause- 
way, Bushmills, and Portrush Electric Tramway was held last week, 
the chairman, Dr. Anthony Traill J.P., provost of Trinity College, 


presiding. 

The directors’ report stated that there was a falling-off in the 
receipts of the last year to the amount of £3585 compared with that 
of 1906. "They, however, still exceeded those of the year 1904 and 
of all preceding years. The fall was accounted for by the abnormally 
wet season, the International Exhibition in Dublin, and the prolonged 
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strike at Belfast. There had been a rise in five out of the six items, 
causing а tatal outlay of £3.006, exceeding that of the previous year 
by £564. This excess, added ta the fall of £385 in the recbipts, had 
reduced the net profits to £788, & reduction of £949 from the corre- 
sponding figure for the year 1906. The increase in expenditure would, 
however, prove reproductive. Besides the increase in expenditure on 
the revenue account an item of £363. 15s. 5d. had been added to the 
expenditure on capital account for the machinery and w»odwork of 
the new elentric car. This had increased the capital balance against 
the Onmpsany on the general balance sheet from £2,725. 4s. Ad. to 
£3.083 19« 9d. While there had been a temporary set-back in the 
steady increase of prosperity which was the good fortune of the Com- 
pany for the last nine years, it must bo taken as an accidental 
occurrence, 

The raport was adopted. | 

The chairman and Mr. J. Stewart-Moore, D. L, retiring directors, 

were re-elected. 


— -—— — — —.— — 


BRUSH ELECTRICAL ENGINEERING. 


A general meeting of the holders of the £125 000 44 per cent. 
perpetual debenture stock of the Brush Electrical Engineering Co. 
was held on the 6th inst. at Salisbury House, London-wall, to con- 
sider & resolution approving the scheme for consolidating the 
Company's debenture stock, st present consisting of £125,000 of first 
and second debenture stock, into £237,000 of new 4} consolidated 
stock, and the issue by public subscription of a further £112,500 of 
that stock as the directors may deem advisable. Mr. J. B. Braith- 
waite, representing the trustees, presided. | 

The CHAIRMAN said that they required the holders of £25,000 of 
stock to be represented in person or by proxy in order to form a 
quorum, and only £21,400 was represented at the meeting. 

Atter some further informal discussion, the meeting stood adjourned 
for & week in the absence of & quorum. 

А meeting of holders of the 44 per cent. perpetual second debenture 
stock was held afterwards, when Lord VAvx (the chairman of tho 
Company) stated that their concern was one of the oldest engaged in 
the electrical indust Its first operations were confined to the 
manufacture and instalment of electrical machinery for lighting and 
power purposes. Subsequently, however, upon tho advent of electric 
traction and the construction of railroads for electrical tramway under- 
takings, that branch of manufacture was constituted its principal 
department, and it had enabled them to turn over their money fairly 
quickly. Latterly, owing to the fact that most of the important 
cities and towns in the United Kingdom had completed their electrical 
systems, the demand for tramways had fallen off, and they had beon 
compelled to pay more and more attention to the work of providing 
ошо for the main-line үте These contracts ran into 
very large figures, and involved a considerable lock-up of money. 
The amount of working capital at their disposal had not been 
sufficient to enable them to keep pace with the volume of work 
in connection with this businese, and they had been obliged to meet 
the situation by means of temporary loans from their bankers. 
At the present time they had two separate issues of debenture stock, 
and it was a difficult matter to find a satisfactory market for them ; 
but by consolidating the stock and onlarging the issue to £350 000 a 
better and more sen-itive market would be created, and this would 
be to the advantage of investors who at any time might desire to 
realise their holdings. Their scheme provided for a sinking fund 
which would be used for the purchase of the stock in the open 
market, and these periodical purchases would have the effect of main- 
dyes docs while the Board would liave the power to redeem this 
stock in 20 years’ time at the price of £110, Another point arising 
under this scheme was that the security of the debenture holders 
would be very materially strengthened by the fact that it had a 
specific charge attached. The Board had given the matter their 
serious consideration, and had come to the conclusion that it was 
the best scheme to place before the shareholders, and he in every way 
recommended it to the proprietgrs. 

dad & short discussion, it was decided to adjourn tho meeting for 
& week. 


TYNESIDE TRAMWAYS. 


The half-yearly meeting of the Tyneside Tramways and Tramroads 
Oo. was held in Newcastle on Monday, the chairman, Dr. J. T. Merz, 

resident. The available balance, according to the directors’ report was 

2,968, out of which they recommended a dividend on the preference 
shares at the rate of 5 per cent. per annum, ahsorbing £271 ; on the 
ordinary shares of 24 per cent. (compared with 2 per cent. for the 
corresponding half-year of 1906), absorbing £1,673. and carrying 
forward to the reser ve, which now amounts to £4 600. 

In moving the an rp of this report Dr. MERZ said the traffic 
receipts amounted to £24,068, against £22,996 in the previous year, 
an increase of £1 072 or 4 per cent., and the car miles run were 
679 692, against 674,694, being an increase of 4,998, or 3 per cent. 
The significant fact was that the passengers carried numbered 
4.705 459. MAE 4,241 955, or 455,504 more—nearly half a million 
increase, and only owning a trifling more miles. That was, of course, 
more ae the receipts per car mile having increased from 8:18d. 
to 8°43d. Working expenses had also increased by £614, of which 
£425 жав for upkeep of the permanent way, and £330 more had 
been paid for electrical current. The expenses had risen from 
5:614. per car mile to 5 82d.. or ‘18d. increase. On the Newcastle 
Corporation line the expenses were 6 04d., but the receipts were 11:56d. 
against 8 49 on the Tyneside system. Their profits had risen from 
£3.104 gross in 1903 to £8,261 in 1907. The item £426 included 
charges written off and items paid for out of revenue instead of 
capital, and, as they would seo, the directors had added liberally to 
the reserve fund. They had really charged revenue with £1,830 


besides the increase on the upkeep and writing off petty expenses, and 
the reserve now amounted to £4,600. Of the 3,000 preference shares, 
2.833 had been placed and debt extinguished to that amount, and 
would be further extinguished hy further issues or out of reservos. In 
regard to the prospects, the traffic remained about the same. The 
reduction of £52 in the published figures was due to one day less 
being taken in. ’ 

The report was adopted, and the dividends were agreed to. Mr. 
J. H. B. Noble having retired from the Board owing to his other 
numerous business engagements, it was agreed not to fill his place, but 
to reduce the number of directors to live. Mr. Summers Hunter 
M re-elected a director, and Mr. Thos. Harrison was re-elected au 
auditor. е 


IMPERIAL TRAMWAYS. ` 


The report of the Imperial Tramways Co. for the year ended Dec. 31 
last, to be presented at the meeting at Bristol on the 17th inst., states 
that the gross receipts from the Middlesbrough, Stockton, and 
Thornaby Electric Tramways amounted to £54,747, showing a decrease 
of £387 on the receipts for the previous year. The number of 
passengers carried was 10,700,643, as compared with 10,675,758 last 
year, an increase of 26,885. After placing £2,500 to the reserve fund 
for renewals (bringing the total of that fund up to £15,900), the 
net profit for the year is £16,884. The directors have to report 
tha; the trade of the district served by the Corris Railway 
has not improved during the past ycar. Compared with tho 
corresponding period, the working expenses have been reduced 
by , but after payment of the debenture interest, the revenue 
account shows an adverse balance amobnting to £63, which is carried 
forward. · The revenue derived. during the year from the London 
United Tramways is £21,111, being the samo amount as for the 
corresponding period. The Company's oe of shares in this 
important undertaking remains the same namely, 44,446 b per cent. 
cumulative preference shares of £10 each, fully paid up. The Com- 
pany's net revenue account for the year shows an available balance of 
£41,573, and after payment of interest on the debenture stock for 
the whole усаг and interim dividends оп the preference and ordinary 
shares in respect of the half-year to June 30 last, amounting together 
to £26,195 it is proposed to appropriate the balance as follows: 
dividend at 6 per cent. per annum on the preference capital, paid on 
Jan. 1 last, £5 700 ; final dividend at 10 per cent. per annum, making 
9 per cent. for the year, on the ordinary capital, less income tax, 
£9,500 ; and to carry forward £243. The reserve funds now amount 
to £128 771. 


—— 


LANARKSHIRE TRAMW AYS. 


The report of the Lanarkshire Tramways Co. for the half-year ended 
Dec. 31 last, to bo presented at tho meeting on the 20th inst., states 
that the result of the half-year's working is as follows: Revenue, 
£34,926 ; expenses, £20.732, leaving £14,194, less interest on deben- 
ture, £608 ; interest on loins, $306 ; contributions payable to local 
authorities, £620; amounts written off, as per revenue account, 
£2,589 ; add balance brought forward from June 30, 1907, £5,182, 
leaving £15,252. Of this amount, £5,500 has been placed to reserve 
for depreciation, and the directors ош that tho balance be 
disposed of as follows : £8,616 to dividend at the rate of 6 per cent. per 
annum on the issued share capital for the half-year ; £24J to directors, 
being 10 per cent. of net profits after payment of 5 per cent. dividend 
for the year; £894 to revenue new account. During the half-year 
£5,000 has been paid off the loan from the Compauy's bankers. The 
time allowed for the construction of the extensions authorised hy the : 
Company's order of 1903 expires next August, and application is now 
being made to Parliament to extend the time fur a furthor period. 
The directors, however propose to procced at once with the construc- 
tion of two short oxtensions, one to the Hamilton burgh boundary in 
the Bothwell-road, and the other from Motherwell Cross to the 
Motherwell burgh boundary beyond Coursington Bridge. To meet 
the immediate requirements for capital expenditure for these exten- 
sions and seven additional cars, the shareholders are now invited to 
subscribe for £20,770 additional sharo capital at par, which is the 
balance the Company is now authorised to issue without further sanc- 
tion from the shareholders. The shareholders will be askei at an 
extraordinary general meeting to be held immediately before tl: : general 
nieeting to grant authority to issue the remaining share capital 
authorised by the Company's order of 1903 as and when required. 


ST. JAMES’S AND PALL MALL ELECTRIC LIGHT. 


The report of the St. James's and Pall Mall Electric Light Оо, for 
the year ended Bec. 31, 1907, to be submitted at the meeting on tho 
18th inst, states that the supply has been distributed from the 
Oarnaby-street and Mason's- yard works of this Company to the 
7 of 541,428 lamps (10,926 kw.), being an increase of 
82 444 lamps (1,038 kw.). For this purpose 5,429,190 units were 
generated at these works and 5.286,440 units were purchased from the 
Central Electiic Supply Co. A dividend of 5 per cent. on the ordinary 
shares has been declared by the Central Electric Supply Oo., in respect 
of which a sam of £2 500 will in due course be payable to this 
Company. This Company, in conjunction with the Westminster 
Electric Supply Corporation, the Oentral Electric Supply Co., the 
Kensington and Knightsbridge Electric Lighting COo., and the 
Notting Hill Electric Lighting Co, is promoting in the present 
session of Parliament а Bill under the short title of The London 
(Westminster and Kensington) Electric Supply Companies’ Bill, 1908,” 
with the principal objects of se-uring additional economy of produc. 
tion and ji dad о! service by linking up their several sources of 
supply in the West-end of London. The net profits for the year 
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1907, applicable to dividends on shares. amount to £27,899, add 
balance brought forward from 1906 £486. together £28,375, les: 
interim dividend paid in August last for half vear ended June 30 at 
the rate of 7 per cent. on preference shares and 10 per cent. on ordinary 
shares, leaving ап amount now to be dealt with of £14,875. Th- 
directora propose a dividend on the ordinary shares for the second half 
year of 5s per share, making a total distribution of 10 per cent. for 
the year, leaving £1,575 to be carried forward. 


BRISTOL TRAMWAYS AND CARRIAGE. 


Tha report of the Bristol Tramways and Carriage Co. for the year 
ended Den 51, 1907, states that the groes receipts for.the year amonnt 
to £263 689 16s 5d , and the working and general expenses to £178,342 
бв 64., leaving а net revenue of £85 347. 9з lid The following 
amounts have already been distributed—viz.: interest on 4 per cent. 
mortgage dehenturo stock. on deposits and bankers’ interest, £14,889. 
78 6d. ; dividend on 4 per cent. preference shares, £19,000 ; interim 
dividend at the rate of 84 per cent. per annum (subject to incomo tax), 
for the half-year ending June 30, £20.187. 10s.; and it is proposed to 
appropriate the balance as follows: final dividend for half-year at the 
rate of 94 per cent. per annum (subject to income tax), £22 562. 10s ; 
addition to reserve fund for contingencies and renewals, £8.708. 
2а. bd. The Company's investments at Dec. 31 last, taken at 
market value, amounted to £166,556. 19s. 4d., and since the close of 
the vear additional investments have been made, bringing the total up 
to £179.826. 5з. 5d.. the amonnt of the reserve fund appearing in 
the balanoe-sheet. With the addition now proposed of £8 708. 2s. Ба 
the reserve fund will he £188,534. 5s. 10s. The total number of 
pessengers carried during the year on the cars and omnibuses was 
46 585,050. as compared with 46 902 257 the previous year. Amongst 
improvements effected in the undertaking last vear mav be enumerated 
the bu'lding of a commodious electric car depót at Eastville. a new 
motor-omnibus depót (also available for electric cars if required) at 
Filton, and the conversion of the Colston street дербі so as to con- 
centrate there the whole work of the outdoor electrical department 
dealing with the cables and overhead line. Similarly the engineering 
and permanent-way departments have been brought together by the 
provision of comprehensive offices, stores, and workshops on the site 
formerly occupied by the Whitson-street дербі and adjacent properties 

nired for the purpose. Additional cables extending to nearly four 
miles have been laid to Kingswood and Staple Hill. to asist the 
accelerated services on those routes, and supply current for the autho- 
rised extension’ branching out of them. Substantial progress has 
been made with the additions and alterations to the Company's 
central power station at Counterslip. and when completed. within tho 
next three months, the capacity of the station will be increased by 
БО per cent. and be more than sufficient for the working of the whole 
of the authorised extensions, Tha directors are now able to procee 1 
with the construction of the other extensions authorised at the same 
time as the Filton line already opened. "The next section to be taken 
in hand will be that to Westbury-on-Trym, which will be constructed 
during the ensning summer. A Bill has been deposited in Parliament 
to extend the time limited for the construction of the new lines, and 
will he submitted for the approval of the shareholders at the coming 
meeting. Since the close of the year the necessary capital has been 
raised by the issue of £250.000 44 per cent. mortgage debenture 
stock, which was over-subscribed by the stock and share holders and 
the general public. 


NATIONAL TELEPHONE. 


The report of the National Telephone Co. for the half-year ended 
Dec. 31 last, to be presented at the meeting on the 20th inst., state: 
that the income accrued in respect of the business of the half-year 
amounts to £1.387,189, as compared with £1.241 813 for the corre- 
sponding prriod of 1906, being an increase of £145.346. The working 
apra for the half-year amount to £780,332, as compared with 
£710,492 for the corresponding period of 1906, being an increase of 
2569 840. The net result for the half-year, after deducting the Post 
Office royalties amounting to £132.621, is a profit balance of £474,235, 
as compared with £412 850 for the corresponding period of 1906, 
being an increase of £61,385. The rentals carried forward for 
unexpired terms of running contracts amount to £1,168,389, as coin- 
par with £1,057.806 at the corresponding period of 1906, being an 
increase of £110,585 Out of the available balance of £369,887 the 
Board will recommend the payment for the half-year of a dividend at 
the rate of 6 per cent. per annum on the first and second preference 
shares, 5 per cent. per annum on the third preference shares, 6 per 
cent. per annum on the preferred stock, and 6 per cent per annum on 
the deferred stock and new shares, less income tax in all cases, The 
Board also proposes to transfer £145,000 to the reserve fund account 
and to сагу forward £10,438. The sum of £545 752 has been 
expended on capital account during the half-year in the erection of 
18,405 additional exchange and private stations, and in the construc- 
tion of underground works. 


GREAT NORTHERN, PICCADILLY, AND BROMPTON 
RAILWAY. 


The report of the Great Northern. Piccadilly, and Brompton Rail. 
way Co. for the half-year ended Deo. 51 last, to be presented at the 
merting on the 18:h iust., states that the capital expenditure during 
the half-year amounted to £20,727. The gross receipts on revenue 
account amounted to £119.271, and the working expenditure (including 
rates and taxes) has been £70,752. After providing for interest апа 
rents there remains a balance of £7,114 available for dividend, and 
the directors recommend a dividend at the rate of 4 per cent. per 


Annum on the ordinary shares other than those held by the Under- 
eround Co. or their nominees, who have consented thereto. The 
number of passengera carried inolnding estimated journeys by season- 
ticket holders, was 15 914,779. The Company's traffic is increasing 
mnst satisfactorily. The receipts during the four weeks of January in 
this year show an increase of 554 per cent. on the receipts for the 
corresponding weeks in 1907. The construction of the railway having 
now heen completed to the entire satisfaction of this Company, the 
directors have been engsged in se'tling up with the Underground 
Electric Railways Co. of London questions of account relating to the 
construction contracts. The mutual claims arising out of- these ques- 
tions approximately balance each other, and the directors have come 
to the conclusion that the hest way of dealing with them is to make 
a general:compromise and settlement оош no payment on either 
aide except a payment of £10 000, which. althongh not provide! for 
in the construction contracts, the Underground Co. have agreed to 
make in order to supply the Company with working capital on the 
eancelment of the existing agreement tor leasing the undertaking to 
the Underground Co. An agreement to this effect will be submitted 
to the sHareholders for their approval at the general meeting. The 
directors have been in communication with the directors of the 
Underground Co. in regard to the agreement between the two com. 
panies, dated Jan. 15, 1903. under which this Company agreed to 
grant. and the Underground Oo. agreed to tako, а lease of the under- 
taking in perpetuity at а rent equal to 4 per cent. per annum on tho 
debenture and share capital of the undertaking. The Underground 
Co. desire that the above- mentioned agreement should be сап. 
celled. -Inasmuch as the Underground Oo. or their nominees 
are entitled to the whole of the share capital of the Company 
except 35 704 shares of £10 each, the directors see no objeption to the 
aancelment of the agreement of Jan. 13, 1903, on condition that 
55.540 of such shares. which are held by shareholders unconnected 
with the Underground Oo., are converted into preference shares 
bearing a fixed preferential dividend at the rate of 4 per cent. per 
annum. payahle out of the profits of the Oompany in each half-year, 
and that the Underground do. guarantee such dividend in perpetuity 
and also guarantee payment of the interest on the debenture stock of 
the Company. А Bill has accordingly been deposited in Parliament, 
and will be submitted to the proprietors for approval at the special 
meeting to be held after the general meeting, by which power is 
sought to cancel the agrecment of Jan. 13. 1905, and to convert into 
preference shares on the above terms the 55,540 shares of which the 
denoting numbers are scheduled in the Bill, and which Are held by 
shareholders other than the Underground Oo. or their nominees, The 
Bill also seeks to enable the Company. with the previous consent 
of the Underground Oo., by resolution from time to time, 
to convert not exceeding 86.460 further shares into preference 
shares, ranking pari passu with the above-mentioned 33.540 shares, 
hut (unless the Underground Co. otherwise expressly declare) without 
the benefit of the guarantee of the Underground (Јо. to which such 
55 540 shares will be entitled. The arrangements with the Metro- 
politan District Railway Co. for the use of that company's widened 
line between West Ken-ington and Hammersmith, and fur the grant 
hy the District Oo. of rights of user of their South Kensington, 
Gloucester-road, and Earl’s Oourt stations have now been finally 
adjusted and embodied in formal agreements. These agreements com- 
prise the sale by the District Оо. to this gel (кү of lands for the car. 
sheds at Lillie Bridge and for stations and sidings. The compensation 
payable to the District Co. (except for the running powers to Hammer. 
smith and other matters connected therewith which are outside the 
contruction contracts) has been paid by the Underground Co. The 
agreement granting the running powers over the District Railway to 
Hammersmith in consideration of £12 000 per annum subject to 
revision by arbitration at the request of either company ón or after 
Jan. 1, 1910, is scheduled t^ and is to be confirmed by the Bill 
referred to above. The directors propose that the Right Hon. Sir 
Algernon West, K.C.B., be added to the Board. 


- 


BAKER STREET AND WATERLOO RAILWAY. 


The report of the Baker street and Waterloo Railway Oo. for the 
half year ended Dec. 31 last, to be presented at the meting on the 
l7th inst., states that the capital expenditure during the. half-year 
amounted to £161,044. The gross receipts on revenue account 
amounted to £69,249, which shows an inorease of £24 €C9, or 
55:5 per cent. on the gross receipts in the corresponding | alf of 
1906. The workiug expenditure, including rates and taxes, has been 
£43 925. No detail d comparison with the expenses in 1906 і» given 
iu the accounts, as in 1906 this Company was not bearing, as .t does 
now, the whole of the revenuo expenditure. After provid ng for 
interest and rents and crediting to net revenue account the sum of 
£2 440 receivable from the Underground Electric Railways Oo. of 
London, under their guarantoe agreement, there remains a balance 
of £17,670 available for dividends, and the directors recommenu that 
а dividend at the rate of 4 per cent. per annum be declared : n the 
preference shares, and that a dividend at the rate of 3 per cent. per 
annum be deolared on the ordinary shares other than those held by 
the Underground Co. or their nominees, who have consented th: reto. 
The number of passengers carried in the half-year, includidg estimated 
journeys hy season-ticket holders, was 10,662,876, an increasevf 5. 862,981 
cumpared with the corresponding period of 1906 А conference has b en 
formed under the titie of the London Passenger Тгаћо Confei euee, 
comp Sed of certain London railway compani«s, tramway comi апіея, 
and the London Omnibus Owners’ Conference, for the purphse of con- 
erring in regard to fares, routes, and other matters of co nmon 
iuterest. The conference has held several me tings, and a'r нду a 
large number of fares have been mutually agre d. Further progress 
has been made with the extension of thorough booking fi:ilities. 
Negotiations are also in progress with other railway companies who 
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are parties to the London Passenger Traffic Conference for a joint 
scheme of advertising, зо as to ‘encourage and develop the use of all 
the urban railways as one compreheneive system. 


` HASTINGS ELECTRIC TRAMWAYS. 


The report of the Hastings and District Electric Tramways Oo. for 
the year ended Dac. 31 last, to be presented at the meeting on the 
17th inst., states that the rovenue account of the Hastings Tramways 
Co. shows a credit balance of £24,072, which has been handed over by 
way of dividend on its shares, which are all owned by this Company. 
The revenue account of this Company, therefore, shows receipts aggre- 
gating £24,099, or, after deducting its administration expenses, 
£22,206 ; adding to this the sum of £300 for interest earned on 
moneys in hand, and £733 brought forward, and deducting £9,472 
debenture stock interest paid, there remains a balance of £13,767. 
From this has been риа during the year by way of iuterim dividend 


on the preferonce shares the sum of £13,000, being at tho rate of 4 рег. 


cent. per annum, and the directors now propose to pay a further sum 
of £8,000, being at the rate of 8 per cent. por annum, makiug the 
full 6 por cent. for the year 1907, and to carry forward £1,767. 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


The report of the Smithfield Markets Electric Supply Co. for the 
year 1907, to bo submitted at the meeting on 21st inst., states that 
the gross profit amounts t» £5,191, compared with £5,135 last year, 
and the net profit to £3337, compared with £3,172, an increase of 
£165. This balanco it is proposed to carry to the general reserve 
ran J. The direstors reg ct that they are still unable to recommend 
th» payment of a dividend for tho reasons already given at the last 
meeting of the sharehold:rs. The output of the station shows an 
in"rease over the previous 12 months, but the high price of coal 
during the latter half of the yoar has had a material effect on the 
profits. The directors have been successful in obtaining a reduction 
of £700 in the rating cf the Company's generating station, the full 
benefit of which will accrue during the current year. i 


CENTRAL ELECTRIC SUPPLY. 


The report of the Central Electric Supply Co. for the year ended 
Dec. 31, 1907, states that energy has been supplied to the St. James's 
and Pall Mall Electric Light Оо. and the Westminster Electric Supply 
Corporation aa ete the year to an amount of 17,431,370 units. 
After mene а full allowance for sinking fund and depreciation, the 
net balance for the year 1907 is £5,036, add balance brought forward 
£6, leaving an amount now to be dealt with of £5.012. The directors 
propose a dividend at the rate of 5 per cent. on the ordinary shares for 
the yeàr, leaving £42 to be carried forward. 


DUBLIN AND LUCAN ELECTRIC RAILWAY. 


The report of the Dublin and Lucan Electric Railway Co. for the half- 
year ended Dec. 31 last, presented at the meeting at Dublin on 
the 15th inst, states that the gross receipts for the half-year are 
£3,576, being £256 in excess of those of the corresponding period of 
last year. After providing for debenture interest there is an avail- 
able balance of £987, out of which the directors recommend the 
payment of the usual half-yearly dividend on the 5 per cent. preſerence 
shares, and that the balance of £512 be carried forward to next half- 
year, as against £641 carried forward from the corresponding period of 
the previous year. 


CHARING CROSS, EUSTON, AND HAMPSTEAD RAILWAY. 


The report of the Charing Cross, Euston, and Hampstead Railway 
Co. for the half-year ended Dec. 31 last to be presented at the meet- 
ing on the 18th inst., states that the capital expenditure during the 
half-year amounted to £82,731. The gross receipts on revenuc 
account for the half-year amounted to £74,528, and the working 
expenditure, including rates and taxes, has been £61,555. Tho 
number of passengers carried during the half-year, including csti- 
mated journeys by season-ticket holders, has been 9,881,357. 


NEW COMPANIES REGISTERED. 


Peebles and Co., Limited.—Registered Jan. 27 in Edinburgh. 
Capital, £16,000 in £1 shares. Oljects: to purchase and carry on 
. the business of gas-meter, gas-governor, and gas-apparatus manu- 
facturers carried on by Bruce Peebles and Co at Tay Works, 
Bonnington, Edinburgh. Power is also taken to carry on the business 
of engineers, electricians, brass and iron founders, tube makers, metal 
workers, wire drawera, etc. Registered office: Tay Works, Bon- 
nington, Edinburgh. (s 

Arbroath  Eieotrio Light and Power Со, LImited.— 
Registered in Ediuburgh Jan. 30. Capital, £30,000 in £1 shares. 
Objects: to carry on the business of an electric light, heat, aud 
power supply company, to undertake the lighting by electricity, gas, 
or other illuminant of towns, buildings, and other public or private 
paces particularly in Árbroath, to construet aud maintain ànd work 

y electricity or other power tramways or other undertakings, etc. 
Registered office; Brothock Bank lonse, Arbroath. 

West Carbery Copper Estates, Limited.— Registered Jan. 28 
by Budd, Johuson and Jecks, 24, Austin-friars, Е.С. Capital, 


registered Jan. 29 for £30,900 debenture bonds. 


£52,000 in 50,000 ‘‘A” shares of £1 each and 40,000 '' В” shares 


of 1s. each. Objects: to acquire the bad to prospect for and work 
minerals in or under the townlands of Ballycummisk, Foilnamuck, 
Rossbrin, Cappaghnacallee, and Oappaghlass, in the barony of West 
Carbery, co. Cork, or some of them, or any other lands in Ireland, to 
adopt au agreement with Sir Thomas Tancred and to carry on the 
business of miners, etc. No initial public issue. 


Liens Registered. 


Chenderiang Rubber, Limited, London, W.C.—Mortgage 
Jan. 29, £1,000 (10s. per share now uncalled on 8,990 shares). 

Armorduct Manufacturing Co., Limited, E.C.—Lien 
Jan. 27, £1,000 6 per cent. debeuture, part of £5,000 now issued. 
No trustees (general assets). 

New Motor and General Rubber Co, Limited, London, 
W.C.— Lien registered Jan. 29, £1,500 5 per cent. debentures, part of 
£10,000. Amount previously issued, £8,050. Trustees: A. О. Baber 
and T. Warwick (undertaking, goodwill, and business). 

Dublin United Tramways Co. (1896), Limited, Dublin.—Lien 
Amount previously 
owing by company, £600,000 (undertaking and all the property, 


‘including certain premises in the county of the city of Dublin). 


Lanchester Motor Co., Limited, Birmingham.—A memorandum 
of satisfaction to the further extent of £4,453. 10s. 8d. of second 
mortgage debentures, dated Jan. 12 and Nov. 2, 1905, securing in all 


| £17,814. 28. 9d., has been filed. Previous partial satisfactions regis- 


tered, £8.907. 15. 4d. "mE. 

Provincial Tramways Co, Limited, London, E.C.—Trust 
deod Jan. 29 for securing an issue of £175,000 5 per cent. first mort- 
gage debenture stock. Trustees: Western Trust, Limited. Specific 
charge on certain shares held in various subsidiary companies, 
together with а floating charge on tbe whole of the other assets and 
undertaking. | | 

West, Limited (Motor Manufacturers, London). —Particulars 
of £8,000 debentures, created Бу resolution of Nov. 13, 1907, have 
been filed pursuant to Section 14 (4) of the Companies' Act, 1900, a 
debenture of recent date being produced to the registrar. y 
charged : the company's undertaking and property, present, and future, 
including uncalled capital. Subject to prior mortgage for £1,550. No 
trustees, | 

Lancashire Dynamo and Motor Co., Limited.—Issue on Jan. 8 
of £1,600 5 per cent. first mortgage debentures, part of series created 
by resolutions of March 4 and Jane 24, 1907, to secure £75,000. 
Charged on certain land in Trafford Paik, Stretford, Lancs., with 
works and buildings thereon and plant and machinery therein, and 
the company’s nndertaking and other assets, present and future, 
excopt upcalled capital. Trustecs. Total amount previously issued of 
samo series, £65,000. 

British Westinghouse Electric and Manufacturing Co., 
Limited.—A security, dated Jan. 7, 1908, to cover £56,000 (iutorest 
at 1 per cent. in excess of bank rate, with a minimum of 4 per ceut.), 
has been registered. Property charged : £250,000 6 per cent. prior 
lien debentures, part of a series, limited to £300,000, to be issued and 
to he secured in priority to existing debenture stock by a trust deed 
in favour of the Merchants' Trust (as trustees), by a first specific 
mortgage on land, works, and plant at Тгаїога Park and by a floating 
charge on the company's general assets aud uncalled capital, but 
without power for the company to charge in priority to or pari passu 
with the prior lien debentures any of its materials, supplies, apparatus 
in process of manufacture or on consignmont, finished products, loose 
machinery, plant, tools, dies, equipment, patents, or goodwill. 
Holders : Glyn, Mills, Currie, and бо. 67, Lombard-street, Е.С. 


LEGAL INTELLIGENCE. 


BOURNE AND HOLLINGSWORTH v. 
BOROUGH COUNCIL. 


On Tuesday in the King's Bench Division of the High Court, Mr. 
Justice Ridley delivered judgment on a legal point as to the defen- 
dants' liability in the case of Bourne and another v. the St. Maryle. 
bone Borough Council, in which the plaintiffs, who are drapers, of 
Oxford.street, London, claimed damages against the defendants for 
alleged breach of contract for supply of electricity to plaintiffs’ 
premises. By a contract between the parties, it was agreed that the 
defendants should supply electric light to plaintiffs’ new premises in 
Berners-street by the first weck of September, 1905, the supply to be 
at 210 volts. Plaintiffs, however, alleged that the derendants did 
not commence giving the supply until Oct. 9 following. In the 
meantime a temporary supply at 200 volts was agreed upon, but with 
the new contract there was a delay on the part of the plaintiffs. 
Defendants said that no authority was given their representatives to 
enter into cither of the contracts, and the seal of the Corporation was 
placed upon neither. At the hearing of the case a verdict was 
returned in favour of the plaintiffs. 

Mr. Justice Ripizy now delivered his reserved judgment, and in 
doing so said that in this case it seemed to him that it was not for a 
breach of the statutory obligation that the action was brought, but for 
breach of alleged contract. The action was brought for not performing 
a contract for which due consideration was given—namely, to supply 
current at a voltage of 240 volts by Sept. 1, 1905, and for not perform- 
ing another contract to provide current at a voltage of 300 volts. He 
thought the plaintiff was entitled to judgment for the agreed sum of 
£500 and costs. His Lordship, therefore, gave judgment for this 
amount, and granted a stay of execution with a view to appeal on the 
poiut of law, tho coste to be taxed on the usual terms, | 


ST. MARYLEBONE 
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UNITED MOTOR INDUSTRIES v. C. A. VANDERVILL 


AND CO. 


In the Court of Appeal on Tuesday, before Lord Justice Vaughan 
Williams, Lord Justice Farwell, and Lord Justice Kennedy, the case 
of the United Motor Industries v. C. A. Vandervill and Co. came 
before their lordships on an appeal from the judgment of Mr. Justice 
Walton in the King's Bench Division, after a trial before his lordship 
апа a special jury. 

The action was brought against the defendants for breach of an 
expressive and implied agreement, and for an injunction restraining 
the defendants from further violating the agreement. Defendants, 
whilst admitting the act which was involved in the alleged breach of 
agreement, repudiated agreement by implication, and denied liability. 
In 1901 plaintiffs had been selling dry batteries which they had been 

tting from Paris. About that time they were informed that the 

efendants were making a useful ignition battery. The dry batteries 
had been used up to that time, and as plaintiffs desired to build up a 
business in ignition accumulators they approached the defendants, 
with whom, plaintiffs said, they negotiated to make the accumulators 
and sell them exclusively to them, plaintiffs, on thcir part, to build 
up а large business by extensive advertising. The accumulators were 
to be known as ''The Castle." A written agreement was made 
on Oct. 12, 1902, by which plaintiffs agreed during 1903 to take not 
less than 1,000 accumulators from the defendants, who had to make 
them a special form with a specially-designed plate. On the other 
hand, defendants were not to snpply the accumulators to any other 
firm of accumulators of a similar capacity or persons at a price 
less than they sold to the plaintiffs, Plaintiffs, on their part, under- 
took to sell no “Оазе” accumulators except those manufactured by the 
defendants so Jong as the quality was sustained, and the defendants 
undertook that they would not divulge that the Castle accumulators 
were made by them. Defendants made and sold another accumulator, 
known asthe “О.А X." Plaintiffs were supplied by the defendants 
with the accumulators during 1903, but their case was that the 
obligation upon them not to divulge that they were the manu- 
facturers continued for one year only and that afterwards they were at 
liberty to do what they pleased. In April. 1907, defendants adver- 
tised that that they. were the manufacturers of the Castle accumu- 
lator as sold hy the plaintiffs, and they were no longer supplying that 
firm, and that the same accumulator would be sold by them as the 
O. A. X." accumulator, In these circumstances the plaintiffs brought 
their action. At the trial the jury found that there was such 
an implied agreement, and те the dama at one farthing. 
In а reserved judgment his Lordship said he thought the 
fair meaning of the verdict was tlat an action for damages ought not 
to have been brought, but he could not regard the action for injunction 
as frivolous. He thought the plaintiffs were entitled to an injunction 
and judgment for one farthing damages, and that justice would be 
done if plaintiff had judgment with costs, except as to two-thirds of 
the cost of the trial. 

After hearing counsel’s arguments, Lord Justice VAUGHAN WILLIAMS, 
in giving judgment, said the authorities showed that mere smull- 
ness of damages was not a good cause for depriving a successful litigant 
of the costs of the issues on which he had succeeded. It was quite 
true that the damages awarded in this case were only one farthing. but 
that smallness of damage did not in his opinion go to show that it 
was unjust that the general rule laid down should be applied. It was 
said it was unjust that the rule should be applied because the claim 
for damages had occupied a very unnecessary time, and had thereby 
increased coets. In his opinion it was not the case that time had 
been unnecessarily wasted by that claim. For those reasons he held 
that the appeal must be allowed. 

Lord Justice FARWELL agreed. 

Lord Justice KENNEDY dissented. Не said that in dealing with 
questions which aruse as to good cause the Court of Appeal neither in 
principle nor in practice could be asked to entertain an appeal fiom 
the exercise of an erroneous discretion on particular facts. In his 
judgment, the Court of Appeal had no right to say they would 
have come to a different conclusion on the material which was 
before the judge. So far as affecting the order as to costs, it seemed 
to him Mr. Justice Walton's judgment was plain as to the grounds 
upon which he acted. 

35 appeal was, therefore, allowed, with costs, by a majority of tho 
urt, 


PROVISIONAL PATENTS, 1908. 


JAN. 51. 

2175. Improvements in or relating to electric switches. 
John Alexander Kennedy McGregor and Harry Herbert 
Mounttord, 5, Corporation-street, Birmingham. 

2195. Improvements in and relating to dynamos. Georges 
Derain, 6, Great Winchester-street, London. (Date applied 
for under Section 91 of the Act, Feb. 6, 1907, being date of 
application in France.) (Complete specification.) 

2903. Improvements in and relating to magnetic separating 
machines. The Rapid Magnetting Machine Сошрапу, 
Limited, Herbert Huband Thompson, and Alfred Evan 
Davies, 77, Colmore-row, Birmingham. 

2206. Improvements relating to radio-telegraphy. The 
Amalgamated Radio Telegraph Company. Limited, 7, 
Southampton-buildings, London. (Date applied for under 
Section 91 of the Act, Jan. 31, 1907, being date of appli- 
cation in Germany.) (Complete specification.) 

$314. Improvements in and connected with trolley heads. 
John Juille, 164, 8t. Vincent-street, Glasgow, 


$299. Electrical motor. Louis Philippe Jean André Hector 
Messier, 116, High Holborn, London. (Complete specifi- 
cation.) 

$244. Improvements in dynamo-electrio machines. The British 
Thomson-Houston Company, Limited, 83, Oannon-street, 
London. (General Electric Company, United States.) 


FEB. 1. 


$254. Supports for inoandesoent electric lamp filaments. 
Altred Harry Stanley Colebrooke, Stanley-road, Huyton, 
near Liverpool. 

2261. Improvements in arc lamps. 
` George-street, Glasgow. 

2281. Improved method of oporating electric witches. 
Bernard Mervyn Drake, Albert Barnes, and Drake and 
Gorham, Limited, 66, Victoria-street, Westminster, London. 

Improvements in or relating to magneto-ignition for 
internal - combustion engines. John Dalrymple Bell, 
18, Hertford-street, Coventry. 

Improvements relating to electric accumulators. 
Edward Alfred Tunbridge, 321, High Holborn, London. 
Improvements in single-phase oommutator motors. 
Siemens Bros. Dynamo Works, Limited, and Francis 
Lydall, Queen  Anne's-chambers, Westminster, London. 

(Complete specification. ) 

Improvements in electrically selecting one of several 
receivers connected with a common conductor. 
Siemens und Halske Akt.-Ges., Birkteck Bank-cham bers, 
Southampton-buildings, London. (Date applied for under 
Section 91 of the Act, Feb. 11, 1907, being date of appli- 
cation in Germany.) (Complete specification.) 


FE». 3. 


Improvements in alternating-current relays.  Lemuel 
Frederic Howard, Westinghouse Building, Norfolk-street, 
Strand, London. (Date applied for under Section 91 of 
the Act, Feb. 2, 1907, being date of application in United 
States.) (Complete specification. ) 

2404. Improvements in magneto generators. Leon Le Pontois, 

55, Chancery-lane, London. (Complete specification.) 


Arthur Holman. 44, West 


2923. 


2294. 


2303. 


2308. 


8375. 


2411. Improvements in or relating to electric curront gene- 
ripe Wilham Joseph still, 46, Lincoln sinn- fields, 
ndon. 


Fen. 4. 


$452. New improved electric light or power switch. Arthur 
Ford Lloyd and Charles Stirling, 12, Vernon - square, 
King's Cross, London. 

2480. Improvements in electrically-driven elevating gear for 
ordnance. Fried. Krupp Aktien-Gesellschatt, 33, Ohan- 
cery-lane, London. (Date applied for under Section 91 of 
the Act, May 16, 1907, being date of application in 
Germany.) (Complete specification. ) 

$491. Improvements in or relating to holders for electric 
incandescent lamps. Siemens Bros. Dynamo Works, 
Limited, aud Herbert Christopher Wheat, 139, Queen 
Victoria-street, London. (Complete specitication. ) 

$488. Improvements in insulated joints for railway rails. 
Benjamin  Wolbaupter, Palace - chambers, Westminster, 
London. (Complete specification. ) 

Improvements in or relating to means for turning on 
and off gas or electric lamps from a distance. Johan 
Victor Wengelin, 111, Hattou-garden, London. (Con.plete 
specification.) * | 

8495. Improvements in electrically - propelled motor road 
vehicies. Arthur George В:охат, Birkbeck Bank-clianibera, 
Southanipton- buildings, Loudon. (Siemens Schuckeitwerke 
G. m. b. H., Germany.) (Complete specification.) © 

Improvements in  magnetio separators. Lawrence 
Stevens Burt, 1, Queen Victoria-street, London. (Complete 
Specification.) 


2499. 


Fes. 6. 


2547. New or improved arrangement of connecting terminals 
or oonplings to electric cables. Henry Gardiner 
Atkinson and Walter White, Prudential-buildings, Corpora- 
tion-street, Birmingham. 

$569. Means for adjustably supporting electric incandescent 
lamps and shades or retiectors therefor. John Joseph 
Hawliuge and Robert Tweedy Sunth, 34. High Holborn, 
London. (Application for patent of addition to No. 8,151, 
1907.) (Complete sp: cification. ) 

$591. Improvements relating to relay devices for electric — 
eironits. Gilbert North aud John Liddon Orchard, 
Westinghouse Building, Norfolk.street. Strand, London. 

2610. Improvements in electric switches and the like. Charles 
John Baker, 88, Ohancery-lane, London. 


Fes. 6. 


2621. Improvements in and relating to induction ooils for 
igniting miners’ safety lamps and like purposes. 
Heury Davies, 42, Fountsin-street, Ferndale. Glamo gan. 

2673. Improvements in safety devices for use with electrical 
apparatus. Charles John Baker, 88, Chancery-lane, 
London. 

2707. Improvements in and relating to incandescent eleotriq . 
jamps, John Howard, 70, Chancery-lane, London, 
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2676. Improvements in or relating to holders for electric 
incandescent lamps. Alfred Loebl and British Ever 
Ready Electrical Company, Limited, 111, Hatton-garden, 
London. (Complete specification.) 
$685, Improvements in receivers for wireless telegraphy. 
inald Aubrey Fessenden, Birkbeck Bank-ohambers, 
uthampton - buildings, London. (Date applied for under 
Section 91 of the Act, Feb. 8, 1907, being date of appli- 
cation in United States.) (Complete specification.) 
2699. Improvements in and relating to valves for controlling 
the supply of motivo fluid to prime movers. The 
British Thomson Houston Company, Limited, and Frede rick 
Samuelson, 83, Cannon.street, London. 


— —— — — ͥ — — 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on Ее). 70.) 
1906. 


24139. Manufacture of incandescing bodies for electrico lamps. 
Biitish Thomson-Houston Company. (Allgemeine Elek- 
tricitats-Ges. ) 

21833. Electric incandescent Jipa having incandeseing 
bodies of refractory metal. British Thomson-Houston 
Oompany. (Allgemeine Elektricitüts-Gos.) 

1907. 

1947. Electrically-operated installation for forwarding postal 
letters and the like through а tube. Hansel. 

1963. Electrical switches.  Loebl, and British Ever Ready 
Electrica] Company. 

2138. Means for controlling motors and other apparatus 
from a distance. Fittner, and Felten uud Guflleaumc- 
Luhmeyerwerke Akt.-Ges. (Date applied for under Inter- 
hational Convention, Jan. 27, 1906.) 

2983. Coherers for wireless telegraphy. Muirhead. 

2413. Electrical block signalling system for railways. Brown. 

2416. Alternating -current instruments and appliances 
employed therewith. Sumpner. 

2417. Electrical switches for use with internal-combustion 
engines. Chambers and Bennett, 

3116. Electric heaters for bedding, clothing, and the like. 
Cunnington. 

3739. Method of and means for automatically equalising the 
power supplied to electric motors subjected to an 
intermittent load with the cbject of equalising the 
demand on the generating plant. Lancashire Dynamo 
and Motor Company, Warburton, and Kelsall. 

4130. Apparatus for suspending lamps, clectroliers, and tho 
Mie. Brockie. 

4364. Incandescing bodies for electric lamps. British Thomson- 
Houston Company. (General Electric Company.) 

4706. Single-phase alternating - current motors. 
(Akt.-Ges. Brown, Boveri, et Cie.) 

4742. Alternating electric current motors. British Thomson- 
Houston Company. (General Electric Company.) 

5037. Methods of and means for regulating electric lighting 
systems. British Thomson-Houston Company. (General 
Electric Company.) 

7883. Electrically - controlled elevaters or lifts. Naujoks, 
Naujoks, and Goeppert. 

8138. Protected fusible cut - outs. 
Markham. 

8874. Alternating-current vapour apparatus. Halın. 

9963. Eloctrically-operatod signals for railways and the like. 
British Thomson Houston Company. (General Electric 
Company. ) 

14725. Electrical potential regulators or speed - controlling 


Howorth. 


Berry, Skinner, and 


devices. Siemens Bros. Dynamo Works. (Siomens- 
Schuckertwerke Ges.) 
15089. Alternating - current electromagneta. Felten und 


Guilleaume Lahmeyerwerke Akt.-Ges. (Date applied for 
under International Convention, Apiil 2. 1907.) 

154129. Voltage regulation of o - electric generators. 
Conrad. (Date applied for under International Conven- 
tion, July 9, 1906.) 

16745. Electric junction boxes or like cabinets for electrical 
apparatus. Le Manquais. 

16854. Telephonic apparatus. Tardicu. (Date upplied for under 
International Convention, Jan. 12, 1907.) 

17455. Electric signalling apparatus. Deutsche Telephonwerke 

Ges. (Date applied for under International Convention, 

Aug. 24, 1906.) 

17617. Coin-controlled pay station for telephones. Carter. 

18158. Apparatus for determining the direction of space 
telegraph signals. Stone. (Date applied for under 
International Convention, Aug. 17, 1906.) 

18868. Electromagnetic make-and-break ignition devices for 
explosion engines. Kwapil and Bihn. 

19805. Device for transferring drawings, manuscripts, and 
the like to a distance by electricity. Wackerniann. 

21966. Adjustable holder for telephones. Chiswell. 

97541. Hleotric incandescent filament lamps. Pauli, 
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COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Name. 2 
Alliance Electrica! Co , 5 percent, Cum. Pret., Nos. 1-70 000 з 


Ord.. 
Aron Electricit: y Meter. б 


— urdin . Nos, 1 Y) оооооовза оовооововевевео во е . 
British Aluminium Oo., О, dinars, а 001 40000 .............. 5 
——— 7 per cent. Cum. Pref., 1:40 000 ........ . 5 
—— — “A” 6 ver cent, ‘um. Pret., 1-20 000 .............. 5 
—— per cent. Funding Gertificates, 1-20 000 .......... 5 
5 per cent, lst Mort. Deb. *tock, Red. ............ 100 
s od cent Loch Leven Den. (Reg Red,, 1-5 000 100 
British 85 ated and Helsby Cahl e Nrd., 1-100 000........ 5 
6 per cent, Cum. Pref., 1-100 000 .................. 


——— 44 per cent. Mortgage Te eures 100 
British Tuomson-Houston Oo., 4j per cent. let Mort. Deb. 

Sf ðAͥ. 8 100 
British We tinghouse Rec and Manuf. 6 per cent Pref., 

27h 001-376 000 


% Rh , , RfD. R ов h ‚⏑ r отео зое в 


4 per cent. Mo Debenture Stork 100 .. 
Brush El ctrica! Engineering, Oidi: ary, Nos. 1105731 .... 2 
Non Саш ‚б ре” cent, 2525 TIS 2 
44 per cent l« D benture BLOCK .................. 100 .. 
44 cent, 2nd Uebenture Віоск.................. 10 . 
Caliend re Cable, Debentures...................... eese 100 
ll ена СОК аара она 5 
5 per cent. Pref. .................................. 5 
Cons Jidated Riectrical Co., Ordinary, 1.110,000 ............ 1 
Crompton and oa UU 8 
6 per cent D. beutu res ceee 100 .. 
Dick Kerr à aa Co, Ordinary. 12200 /% 8 1 
6 per cent. ‘Cum. Pref., 1505 000 .................. 1 
per cent. Debenture stuck с 8 100 . 
Rd ian and Swan United, '*A"8har-s,1- 928] ............ 8 
'* A" Shares 01017 139 3 5 


5 per cent. Debentures ............................ 100 


4 рег cent. Deb. Rtock, Red. ...... F 100 . 
Electric Construction, Nos. 1 to 112 100 E 8 2 
7 per cent. Cumulative P. ef. ...................... 2 
4 per cent. Perp. lst Mort "eb .................. 100 
Electro-ytio Alkali Co., ordinary, 1-202,218 ................ 1. 
Verranti, Limited, 5 per cent lst Mort Deb. Stock Бей. ..100 . 
Genera! Electric Company (1900) 5 per cent. Cum. Pref. 10 . 
4 er cent. lst Mort, еб Stock .................. . 100 
W.T П-піну'е Telegraph Works, Ordinary ................ 5 
44 per cent, Preference ............................ Б 
44 per cent. Debentures .......................... 100 .. 
Indis Kubner, Gutta Percha, and Telegraph Works ........ 10 
4 per cent. Debe: tures ............................ 00 
National klectric Construction Co., 1-170,000  .............. 18 
Parker. Thos., Limited, Ordinary .........................- 
Peebles S and CO, 6 per cent. Cum. Pref , 20,001-£0,000 15 
Telegraph “on.truction aod Mainten mee "- 
per cent Bonds ................................ 
White, 7. G., J. and Co., 6 per cent. Cum. Pret., 1-15, 000 10 
Electric Lighting and Supply.— 
Amount 
Name. pud. 
Adelaide Electric Rupply On., 6 p c. Cum. Pret., 1-10.000.... 5 
Bournemonth and Poole, Or ние СОНО 10 
44 рег cent. Com Pr-f.,7 501-15 000................ 10 .. 
Амоа шты ~econd Pret , 15 001-22.500........ 10 .. 
44 per cent. b. bent ure Stock. Red: ........ 8 00 . 
Broml«y venies {ч ent) klectric Lignt and Power ooo 5. 
4 per c- ut. lst Deb^nture Stuck, Rede. 100 . 
Brumpt· u aud Kenstngtan, Ordinary ...................... 5 
7 per cent. Preferenoe ............................ 5 
Calcuita 00 88489005 Corp., Ordinary, Nus. 1-50. 000 Ж 
os. 8000-100 000................................ 
Camnr dg» Electric supply Company £10 Ord. ............ 
СОапаліар de. eral Blectric Co, Uommou Shares 100 
Central blectric Supply, 4 рег ‘cent. Guar Deb. Stock 100 
on. стое, West End, and City Electric Supply. Ord., А 
44 per cent, * um Pref , 1-80 000 *.................. 5 
—— per cent. Debenture Rtuck, Red. ................ “ae . 
“ Sity Undertaking,” (Sub 40,00 c Cum. Pref , 1-40,000 . 5. 
ditto ) 40,001-80 000............ 5. 
Cheisea Electricity Supply ................................ 5 
per cent Dubentures .......................... 00 . 


URN 4 Co., ist Mt. 5 pc. 3 yr. Gid. Bas. Ked.. 3000 

Оку of London, Crdluary ......... eene 10 . 
6 ver cent. Cumulative Pref ...................... 10 
5 per cent, 'ebenture Stock ...................... un 


City of wellmgton Biectrio Light a»d Power 
cent. Re ister-d lst Debs . Bed., 1-1 630................ 
Cordobs 1. 1 and Power Co, lst Mt. otl. 5 per cent. Bd., 


44 per ceut 2nd Deb. Stk. Prov. Certs (а!) G 311 
a 


о а а nâBMʃ; ĩ⁊ 100 
County of Durham Vlectrical Power pistribution Ue., 
Ordinary, 10 001-50.000 ................................ 

5 per ovut Preference, 1-50,000 .................... 5 

County »f Lo: don Elec Supply, Ordinary VV 10 

6 p-r cent. Uum РЇ. ........... C 10 

44 per cent. Debentures Prov Certe. All pd., Kd. 100 

44 cent. 2nd Debentures Prov Certe .......... "M 

Edmuudson s Electricity ONCE ation: Ordinary, 1-50 000.. 5 

6 per cent, Cum Ргеї.............................. 5 

4) per cent. First ай Dh M UMS 100 
Electrical velupment Co, ef Ovtario 5 per cenn. lst 


Mort, 20-yea? v oid Bonds, 10 751-15 750 ................ 
Electric Lt & [raction Co. of Aust , 6 ре Cm Pf, * 


б per cent Debenture st ck, К S 
Blectric supply Co. of Victoria, 5 e Cont. let Mt. Dev. 
A ³ð» ⅛³ðvà/ (dk 100 
Folkestone Rleotr.c supply. Ord., Nos 1-10 000.. TEE 
5 per cent. Cum. ef, Nos. 1-10 00) .............. 5 
44 per cent. First Den "йек Rodl. 100 
Hove Kiectric Lighti: g, Ord , 1-13 000 ...................... 5 
Indian Klectric Supp y and Tiactiou Co , 6 per cent. Con- 
struction ben. tuok, Rei. ...................... eene 100 
Isle of Wignt Elec. Lt and Pr., 44 p.c. Db. k., Red .... 100 
Kalgooríle Rte-trlo Pow. r and ‘Lighting, 6 per cent. Cum. 
in...... 1 
Kensington aud Knightebriage Elec. Lt, (nd, 1-21. O0. 5 


Kensington and KEnightab:idge and Notting Hill, 4 per 
cent. Debenture В „Жей: ; codes A 8 
Kidderminster and Dist. Rlec. Lighting and Traction, Pref. 10 


a Last price. 


£ 
+a 
лё зле 


i e 36 
. At 


71.84 
89-92 
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Amount 


Name. Ki List E 
London Electric, Ordinary .................... esses 3 1412 
6 yer cout Prof. . 5 .. 91.80 
4 per cent let М. orago Deveuture. Stoch, ned. 100 el- 
Madras aiootrio *uyp y О гр ratiuu 5 per cont, Uuustruc- 
ti эп Deo. stock, Hed (Pr.v. :erta) ail pala ЕРОТ 100 92.95 
Metrop ‘liven 0. diuary, ‹00 001- 00,000 .................... 5 6-64 
44 p 'r cout. First auriguyo Dube.. Lure dtu K 100 102 œ% 
44 yor cout Cum. Pref. ...... РИНО. 4 4 
2 Her cent М «tg go Deveutu- ө, Red ууз сс ер 100 t 
Мех'сва sirc cle Light O.., г per cout. lsu Mort. Guid : da | 
1955, C 11 000 ($100), w 1-5,000 $500), M 1 4, 00 (81 000 — . 77-79 ре. 
Mexican Ligt aud P wor Co Capital S Kk . $100 . 55.57 
5 p-r cert lst Vert. Guid bunds, heu., 1-4.000 
($2500). 4,001 14 000 (81 000).............................. — 79-80 p.c. 
Midiaud RiectTic Power Ute » 443 рс lat Mort. veb rx NEN -. .. 9810 
Nowocastie-upo»-1 y: e >] cuio oupply, чешен, 1-5, we . 6 61-3 
do., 57 010-75 000 . 5 64-63 
do., 75,001-87 600 ( see" at £2 prem , 163. 'palu. 5 6 
5 рег ont., Pret., %%% Ä кеке жуз 5 
da.. 75,001-87,500 (issuva at 10s. prem., 4s paid)... 5 
Мои g Hill Blecuie "rq ............................ 10 . 11414 
cent. First Mort, Debs. Nos. 1 sa сев. уч . 100 95-97 
Oxford Kiectrio, Uruluary, 1-96 aud 40-14,310.. § ba 64 
4 per cent. Debeutu.e St. sn 100 95-9 
Rive: Piate Electricity Оо, Urd., 1119 687 & 140.501-120 507 1 . 27/32 31 32 
6 per cent. Non-Uum. Prei, 1.100.000 .............. 1 .. 29/32-1 1/32 
5 per cent. D-benture Stock u dor .. 86 
Boearly *lectriíc Co 6 percent um Pref . 1.20 000.. 5 43 
6 p r cent Cum 2nd Pref., 1-15 000.. 5 4 
Roya: Electrical Company of Montreal, 44 per bout. First 
Sha:es Mortgage » · eui ure 1 96 
Bhawınixan Water and P. wer to, 5 p. o. C. na іч Me. кав, — 101-165 p c. 
Smitun Id Markets eloctric supply. urd., 1-12 000...... see 5 3 14 
4 per cont. benentare Dv |] aped 10 70-74 xd 
South Lo. dun О dinary..... Ссанг Ө ч 24-5 
South M-tropoltt«n Borie Lg: tard Power, re.. 1. Hi 
7 рег cent um Fr Ll. Ju 12 
44 per cent leu Mort Dob. eee 100 .. 101 104 
Bt. J. e' and rall vali, Ordluary, 101-20 0c0.. .........-.. 6. 73 8} 
7 per cont. Prei q m SQ 5 . bet 
34 per Cent. һюһ,............................... uns d .. 88.90 
Urba. кі ctric supply Cin, Ordinary, x &-30 007 ........-.-- 5s 14 21 
5 per cont. C .mulative Preference, 50 Mas Wn 000. . 5 .. 221 
Westoenster, Ordiuary ГЕТ. RR 8-8 
44 per on. Cum. Prel., 110,101-133,251 . ræ.. 8 6-04 
Electric Tramways.— "— 
| oun 
Name. i „ Last Ai 
Anglo-Argentine, 6 per cent. Cum Pref., 1-260000? ........ . 5 .. 6-+4 
10 per cent. Non-Cum 2.d Pret., 2 0,008-* 80, 007 . 5 .. 81/16-8 5/16 
Permanent 6 per ceut Uebeutare их k, 1888 ...... . 100 .. 1291'2 
Auckland - leo Trams, 5 p. 14 Mor. veb. Stk , кеч. 100 105-106 
Bare 1 па Tramw«ys, rd, 1-20 000 ........................ 10 — 
5 p-r cent. Uum. Pret sheres, 110000 ............ 10 — 
5 per cent. Deb., Red., 1600 ...................... 100 — 
44 per cent. Red. Deb Stuck ............. nee 100 — 
Bath Kier Tramways, Ld., Pref. Ord dna: es 75,001 l 0,06 1 4-3 
5 per cent. um Pref. Shares, 1-75 000 ............ 1 13/16 15/16 
Birmi.gram and Midiand f'Tams., 44 p. с let wb. Su, Ked. 100 9*<6 
Black poo! ап ' Fleetwood Ггашгоай.................... 10 .. 13315 
Bomba Elec Supply a d Trams Co, 6 per cent Cum. Pref 10. Y; 94 xd 
44 per cens. Deb Stock, Re)... x 100 95-97 
Brisbane Tramway Invest., Ord., 1-75,000 .................. 6 .. ?8 0i 
5 per ceut. Cum. Pert., Nus. 1-70,000 . NE Е Y) a 
44 per vent Deb. Stk., Red., Prov Certs. all pa . 100 .. ©7101 
Beit is · О tumia Etectric Raliway Co., О.а Def. ...... 100 127-1720 
Ord. Prol. о2о mf 100 106 110 
5 p-r cent. um. verpetu 4 Pref. ck 100 104 107 
4) per cent. let Mt. Debs.. Ns, 1 6,250, ої £40 each 40 100-105 
44 per сеа, Vaucouver P wer t. . 100 9 «102 
B-iteen siectric Traction, Urd. 1-500 е & 60 001-90 000 10 18- 2 
6 per cent. m Pf., 5 і 0001-60 000.................. 10 4% 5a 
5 par cent. Perpetual Dò bent ure 8. ck ............ 100 96-100 
44 рег cert 2nd Deb. %басЁ........................ 100 72-76 
Bano res rap Bolg: aud !тата.......................... 85 9054 
** A” 6 per cent, Cm. Pf., 1-4 000.................. 5 
—— `В” 6 per c-nt Om. Pf., 1 27 500.................. 5. 5 
——— 5 per cent. Den. Stock, Jö; 8 100 110 116 
—— Prov. Oort.. all раїл .............................. 100 
Baenos Ayres Biectric Trams, 5 po Deb ntk., kd. 100 95-8) 
Buenos Ayres Gd. Na’. Trams. Co., 54 per cent. Pref. Deb 
Bods, Red.. 1-1,500 .................................. 100 .. 100-104 
6 рег cent. eb. B. nds. Red . 1-2,275 .............. 1 100-104 
Bauen. Ayre Lecreze Trame. Co., Stg 5 per cut. 1st Mort. 
Deb. Atock, N. casein sans 100 90 93 
Calcutta Tramways, Ord., Nos 1-137 610 .............. 5 5 5g 
5 per сеці. um. Pref., Nos. 1:0000 .............. 5. 47 5 
44 per cent. 1st Deb. Rtnck . 100 101 105 
Ca oe «)-ctric Tramways. Nos. 1-480,000 .................... 1 3 16-1:16 
Ciy f Birmingham Mamways, 5 per cert. um "vef...... 5 41-13 
4 per cent 1 t Mor«gsge eh, 1-5 000 (1917) ...... 100 98-171 
Сісу of nu nr ®у=ез Creams. C» (1 04), 1-215 000 .......... 5 54- 
4 per cent Deb. Rt«ck, ked 1 85.................. 100 100-1 
Colom o tiectric Tramways and Lizhting, 5 per cout. let 
M wrtgage Denenture Stock, Red.. 100 91-95 
Cork fleauric Tramway and Lighting Go, Ordinary ........ 10 1'-14 
6 per сеці. Cam Pre 10 я 
4 per cent. D-b2ntnr-8 000000... 100 95 
Dunit: United Tram ways (1896). Ord , Nem 1-50 000 . . 10 -134 
6 per ce t. Pr-t., Nus. wi · hl · гооо UR EN 10 123-1 3 
1 per cent. Mort Mens, 1-5000 8 d .............. 100 90-95 
Hastings avd Mat. Elec. Tram 05,44 p с. Deh. stk. ked.. 100 97-100 
Havana Electric Railway ( malidar A Murt 5 per cert, 
50-year C.-upon B n s of 1952, 1-6957 ................ $1 80-85 
Imper! 1 Tramways Огй!пату.............................. all 18-!9 
6 per oe t. Cum. Pref. ............................ all gU. 
44 per cent. Ded. %сесК,........................... 100 108-11 
Isle of Thanet Electric Feamwava and Lighting, 5 per cent. 
Cum. Pref, N в. 0 001-60 000 .......................... 5 1 
`6 per co--t lat. Mt, Ub фей чы, CCC 100 
Taler; le Electric Tram wavs, 1-250 000. еге | 1/ 6- 
5 per cent. “A” Deb. чин kk 100 . 87-91 
6 per cent. “к” Deb. 8t G... 100 71-75 
Kidd-rminster and District ! ighti-g а d Traction, Pref.. 5 10- 04 
Lancashire United Tramways, t.imi:ed, 5 per cent Prior 
Lien Deh. Stack, MRKodſ́n e .. 100 91.94 
£296 500 2ad Mort Deh, Rtock .................... — — 
£83, 30 ‘teferréd Deh. At ck (all fallv patd).. — — 
Lisb n Kiectriv Tramways Limited. O-4 . Noe, 1-593, `88.. 1 i 
б per cout. Cum. Pref., Nos 1425 55 1 ! 
Salted Tr 40501 T оса EM dd am Se 
с ордоп Un Trys. cent. Cum. Pret.. 
—— 4 per cent. 1st. Mt. D Stock, Red. e % % % % % 100 85 


Amaunt 
Name. paid Last price, 
g £ 
Madras Elec Trams. (1904) 5 per cent. Deh. Rtk , Red. 100 95-98 
Man'ja E] c. R. к. and Liuhtg. Согр.5 рс lst Lien and oll 
Tr ви kg Fund Q..]! B nds «f 1955 Hed. -$1 000 .. 88-92 


Manz "l.c. + жау ‘‘o,.54 po Cum tret., ui 66 md 
23,056 25 000 РР us 2 
93 per Oe nt it Mort ben ned . PP es ee 
Metr · d. lian Bleo Frams., Defa 1 000 001-1 314 bis. 1 11е п» 
5 per cent. Cum ref. 500 001 1.000 000............ 1 .. 13/ 6. ^Л6 
44 per cent. D-b Atoch kr W . 100 .. ©7-160 
Mexice ‘rams. Co, Gen. Cons let Mort £0-: ear 6 yer cent. 


* ULM ITI MEME" — .. 85-87 p.c. 
Milwaukee Elect, їс Rai) «rd Ligh? 5 >r cent. 30-yr. Con. 

Mort. Bonds, 192% 1-5,500 апа 7 001-8 000 ............ $1000 .. 103-105 
Montreal Street В. il, 4j ud cent. di er lu g Deb, €01-2 000 

1922 . 100-102 xd 
New en: rei Traction, 6 per ‘ont. (um Prei., i 10 000 and 

34 001-74 000 Cane 5 .. 222 
Oldham. 48% n, and Hyde Tramway, ‘Ordinary .. A n es 

5 per cent. Cum. Pref. 2 


Perth kloc. Tramways (WA) 6 per с cent. 1 Mrt. Deb. sk. 100 
Potteries Electric Traction Ord arv 1.745 "ila —€—— " i 
5 per cent Cum Pref.. 300 00) 506 0206; Ladies 1 T d 


44 ver cent Debenture мич k.. RAT 100 9s 

Provincias) Tramways Co., Ordinary 1.98 912.. PEER L s 44-5 
ғ cent, Cum, Pret., 1-10 000.. 10 . 94-104 
0000 п Riec, Tramway and turp} Со, 6 p в. беш Prel., E ES 

ME lat Mort, | eh, Ator K. Redl. 10 . PE 4-974 
Sao P · ui Tramway, Light, and Power h))... . $100 .. 120-124 

5 per cent. lst Mart Deh, Red. 1929 l- id, co — ..$500 .. 95-97 p. e. 
Suuth Mete polltan Electrio Team wave ш d Ligh tine со, 

6 per vent ‘um Pref , 19,571-169 570, Prov. t erts.. T. 33 pun 

—— 4 ver cent, Deb "t ck Bed. 1 40.................. . 100 .. 84 
und. riand District Flectric Tran ways 5 p.o lt Mort. 

Dens , Red. i oo eve ra ER eR raid .. 600-70 
York hire (West id, e) leo Tram Co (ud, 70 “о ч 5 1-14 

6 ver cent (um Pref.. 1-46261.............. . 5.. HYR 

44 per cent. let Deb. Stock, Ked. ооооав оз оооот eee eee 100 ee 84-87 

Electric Railways,— 
Amoun 
Name. pad t Last Ham 
Central London, Ordinary. — H— ti Chie PEN» (1. SER 6t -68 
„„ 2 2 2 6 „ . 6 6 6 „ 6 „6 „„ 6 „ „ % „„ 100 е 84-86 
— de'erred.. . 100 4.46 

4р © Deb. Stock (Prov ^o ipt corts , ‘aliy paid) . . 100 10 -103 
City anı south Lo: доп, cousulidate ores чу УТРА: 100 . 30-44 

4 per oeut Dehepture Steck . 1 ssa ay 100 101.104 

5 per cent. Pref. Stock '91 8 100 116-119 

— [T] 49 рп ©ТУ 0... „%%% оо вооа оо овое оа 100 114-117 
i 75 n COL ure 0 113 116 

05 оо оозе дево „ софе оовоое oo 100 110-1135 

Live: p 01 Overhead, 8 nev cent. Pet. „ 10 10-104 

Ordinary, 1-50 000 оз» 26 E) 10 -is 

4 p-r cent. Mustgage Lebentures, ned, 1.1 700... — 94-96 
Uncerground +l- ctrio Bailways “ 5 5 er cent. 

krofit-onaring secured nutes . РС РЕ -— 56-50 

Telegraphs and Telephones.— 
| Name, "pud. Last аи 
Ams zan Telegraph Ca., 1-25,000 . ооо, MU 2-3 

5 per cert. Debs. Ked., ‘within 1. 1, . 100 84-87 
America. Telephone and T: сте ари oll t. Vrust 4 рег cent. 

Bouds, 1-28 000 ано 53 001-78 000 ...................... $1 000 ез 
Angiv-Ame: ican Telegraph · 0.. Ога i VETERA RARE EN RS 100 .. 

per cent. referred Orvinaty . 100 .. 1014.10 103; 

D f-rred О.діпазу ................................ 100 . 134-154 
Ang! -Portuguese Telephone Co, 5 per «ent. let Mort. be b. 

/// esis eve OR WAR Ced Su Fd a 100 98.102 
сып Telephone Uu., 1-444000_.............................. 5. 62 90 
Oummerct 1 ‹ able Co., ate . 500-ye.r 4р с. I b. tk., Red.. 100 8 - 
cuba ubm wine Te egrapn t o.. * r^insry, Msi 000.......... 10 6 15 

10 per cent treference, 1-6 000 .......... 10 1 163 
Direct ^p msh leiegrapb to., Ord · us 777 . 5 

Io percent « um. Fref- rence FFF 5 af 9 

44 per ceut Deus , 1 600 CCC 9+4 1024 
Direct United States Cable ko een 20 154-14 
Direct “est 1да Cable Co., 44 per cent. Debs, reg. 

within 1-1.200. КБөч..................................... 100 99-101 
Fast ern and ~-uto African, 4 per cent. Mort. Debs . witbin 

1-X000. 1808 coss анана d sagas nee 98-101 zd 

4 oer ont. K. g. Mt D. be. (Mauritius *ubsidy), 

1:8. 000 TOU ac ³o· i / g a xa ed e 25 99-101 
Easter. &Xtensien. Australa-ia and «3 ina, 1 300000........ 10 124 15 

4 per cont. Mort. ben stock Perp ................ 100 . 99-102 ха 
Easte u Te egraph to., (ті ary stock .................... 100 .. 120-136 

31 por cent. Pref rence ‘teck .. F 85-57 

4 per cent. Mortgage leben ue NU. k. 100 10 -105 
Great Norther» Te'egrapb · o. (f Copenhagen) ............ 10 .. 32-34 
Halifax and Kormu as c Co, 44 per cent. lst Mot 

Debe . within 1-1 200. wee 100 90-101 
Todo- Küropean Telegraph Co. .............................. 25 64-07 
Ma com's Wireless fulegrapb Co, Ns 25» 128. Р" 14. 1 9-5 
Monte Videu Telephone Co., Ondine У 1-72,080 . sou. | 15/16-1 ee 

5 per cent. Preference, 1-86,492.................... — #-1 
Nattonal Telephone. Preferred ............................ 100 .. 110 -1'94 

e eri ed ЧосК.................................... 100 171-113 

6 percent Cum. First Pr. ꝶꝶj j.. .ꝑ 10 11-15 

——— 6 per cent Cu . Second Pref................... ue 10 105-124 
—— 5 percent N. n Cum. third Pref.. ee ee 53-56 

34 percent Deb. stork, =й....................... 100 . 

4 percent Deb. stock, Red........................ ‚00 10-102 
Orienta: Telephone and RI. ctric Compa )))) cee 1 .. 132217 

6 per cent Cum Pref. ............................ 1 ..11-1¢-1 5,16 
Pacific md European Tel., 4 р c. un-. N. ba. Red., 1 1 000 100 98 101 
Uu ед River Plate Tele. Co, urdina: y 1-100000 .......... 5 64-7 

б perc-nt Cum. Pref., 1-40.000.................... 5 43- 

44 per cent. Uebenture st. CR, ней. .............. 100 . 99. : 
Telephon- 0. of Egypt, 44 per cent. Deb. Stock, Red.. . 100 99-102 
West African Telegraph ts .,.,.........,,............... 10 .. 10-04 
West Codst of America. 1-*0 000 and 55 001-53,008 . :% " 123 

4 p.c. Debs.. 1-1,500. guar. hy Western F. bernd 1 101 
West India ard Panama Ielegraph Ca., Ordinary .......... 10 4 1 

6 per cent. Cum. 1st Preference...................- 10 7181 

6 per cent, Cum 2nd no ктө. is оза 10 73-84 

5 per cent. Debe.. Red., 1-800...................... 100 00 105 
Western ктар Co.,1 207.9 930 . 2 10 15-1 


4 per cent, Debenture Stock, Red. ................ 100 .. 964-1014 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Cost 
per 


r car 
Mile of mile. 
track. 


so соо 


Trafic Returns for Increase or Miles of Accounts for past year. 
week. | decrease. track open. 
Line, 
| | Current Endi Total | Passengers | Car miles PE ор. 
rren | ndin " 
menn 1907. | 1906. | Week. | “year, |1908. | 1907. Е |receiyts| carried. run. nge! N od 
| | £ £ g | £ 
Aberdeen Corporation Feb, 5 1,149 | 1,138 — - 1,3104 274 | 274 Мау 51) 72,605 | 17,676 00 | 1,529 682 
Ayr Оогртамош................ »p S 175 157 | + 18 — 8 8 „ 150 15,285 5,605,783 378,834 
Baker treet ani Waterloo Ву... „ 8| 3035 | 2,445 |+ 590 | + 4,613 4 | — 2 EA i E 
Birkenhead Corporation » 9| 104 905 | + 5i| + 188 23 55 25:55 | March 51) 55,408 | 11,696,£91 | 1,524,745 
Birmingham Corporation 1 6 285 5,0 5 | +',29 — 551 5 4 2: 36 18 557 5,752,038 215 345 
Blackburn Corporation ...... „* 5 910 897 + 4, + 5,563 | 25:80 258) „ 25 54,951 | 10,094,028 | 1,002 372 
Blackpool Corp»ration,......... . 355 27035 |+ 48; - 1211 174 | 17 s, 2 E — 
Blackpool - Fleetwood Trams... . t. 25 311 | 279 | + 32| - 1,439 | 164 e Deo. 31) 34,819 2,707,9:8 | 625,110 
Bolton Corporation Feb. 9 2,115 | 1,912 | + 205| 11756 42 42 | March 51) '11 294 25,410,690 | 2,411,959 
Bournemouth Corporation...... „ 9| 1,255 | LIS |+ 1!2|+195 | 23 | 242 „ 31 85,655 15,505,010 | 1,765,058 
| 
Bradf rd Corporation .......... „ 1| 403 | 3890 | + 208| + 47:8 | 8 | 95 „ 51 232 427 | 46 728,977 | 5,167.26 
Brighton Corporation .......... | » 9| 65 627 |+ 28| - $142 |17°191/17°191) „ 31 50,652 | 10759310 | 1.798.:05 
Bristol Tramway Company.... | » 7| 42 | 3,512 + 160 -- 555 | 514 „ 31 265,769 | 6902,257 | 6 7R,PF6 
Burnley Јогрогаиоп............ „ 8| 1,166 | 1,070 |+ 9% — 193 | 19$ „ 31 02694! 11,967,4 8 | 1,205,830 
Barton Corporation » 9 2:0 211|- 1|- 618 БИ „ 51| 15 575 3,383,527 42] 317 
Саі Corporation Jan. 11| 1,894 | 1.9.8 — 2+ — | 52-62 13236 „ 31 106,550 | 24,438,164 2.624.504 
Cirlisle Tram ways Company .... | Fe", R 140 LG i+ 14 48 | 85 85 Рес. 51) 10 251) 2 790 699 350,417 
Central London Kailway........ „„ 8| 6101 | 6,426 | - 32>] - 1,267 6 6 „ 31 549 298 | 43,057,997 | 1,279 698a 
Charing X. Ruston, & Hamp. Ry | » 8| 5,145 — — — 73 64 - - T4998 = 
City aud South London Railway „ 9 3,581 | 5150 | + 181, + 2,088 | 9 6} | June 30 82 457 10048 780 cin 
Colchester Corporation . ...... Таг, 23 145 138 |+ 8 — 8 8 |*Marcb3 10,588 2 457.553 720.788 
Cork E. Г. and L. Company ..... Feb. 6 £03 397 | + 6|- 176 | 154 | 15 Dec 31 25,03-| 5 966 364 8919 8 
Croydon Corporation | » ?| 1192 — — 1% 12c| March à 624.065 13,519 8 1,02 408 
Darwen '!огрогатйоп............ NES. 729 224 |+ 5 — 43 723 Td — Ex е 
Dover ·.огрогайоп.............. | Dec. «8 181 159 |+ 12 — 1,124 43| 43 » 31| 12468, 3178,063 528,406 
| 
Dublin and Lucan Electric Ry... Feb. 7 ы. 81 | + 13 — n 62 6i — — = 2 
Doolin С.Т. .......... eee „ 7| 4727 | 4,514 |+ 213| + 358 | 54 | 483 — — — — 
Dundee City Tramwass ........ „ 5| 109 ЭР5 |+ 105 + 189: | 22 22 Mayl*| 57672, 15 554 905 1,162 792 
East Ham Corporation |» 8| "e 738 |+ :3| + 547 | 14 | 14 | March 31) 47,140 | 16,049,240 | 1.02151 
Glasgow Corporation............ „ 8 16.717 | 15937 |+ 7:0, 417 881A| 1774 | 169 May 31| 187 38! | :21,(63,078 | 20,350 367 
Gloucester Corporation ........ . 203 é — — 15 | 15 | March 31| 15,(33| 5182,111 579,996 
G.N., Piccadilly and Brompton 8| 5390 3, 80 | 41,610 |4 10 286 94 9 — | es u 
Halifax orporation ............ = = => — — 52:57: 37 „ 51| 77996 | 18,893,242 | 1,624 275 
Huddersfield Corporation ......| » Ё| 1.437 | 1556 + 81 + 3 285 | 34| 35 51| 8'196| 15 252.150 | 1 804 745 
Hall Corporation .............. | » 8| 2410 | 48, | + 151| + 6,359 | 26 26 „ 31| 121,186 | 29,151,543 | 2,956,416 
Ilford Corporation. » 1 51| 380 |+ 1| — 104 | 104 „ 31) 25,499 6,186,754 615,117 
Ilkeston Corporation „ 5| 09] ante б. aos] 9| 9| -— | — = E 
| 
Kirkcaldy Corporation.......... „ 5| 224 219 |+ 5 — 73 7 May 15 13,702 4,640,618 466,919 
Lancashire United Tramways .. ^ 5 1,149 1016 + 115) + 40) 59 58 — З.А me a 
Leeds Corporatlon „ 1| 5,977 | 5605 |+ 372| 41212 | 964 | 964 | March3 327,79 73,024,853 | 7,358,185 
Lelcester Corporation .......... » 8 | 1,978 | 19531 |+ 17 — 42 | 42 — == E 
Liverpool Corporation .......... „ 1| 10,193 | 9,995 | + 198, + 1,557 | 104 | 104 Dec. 3'| 565 793 | 122 094 578 | 12 115 934 
Liverpool Overhead Railway.... „ 9, 1,405 | 1,432 + 73|- 3h} 25 665| Jane 30 77 568 | 10.957.148 | 1.102 809 
London County Conni Jan. 25 282'1 | 24,057 44.154 +2 7,879 98 98 | March 31/1°78.01'| 313 227 030 | 30,120 297 
Lowestoft Corporation s 11 144 15) + 101) 31 — sept. 50) 110)9| . 2,6-2 922 343,190 
Maldstone Corporation Feb. 3 144 69 |+ 75 — 34 2 | March 31 5.917 | 11855'6 157,050 
Manchester Corporation ........ „ 2) 13,828 | 129.9 |+ 869 + 45661 172 | 161 „ 51 719,673 | 113,264,501 | 15,523,453 
Metropolitan District Rallway.. „ 8| 9013 | 79:8 |.105 + 5716 | 24 | 24 RR Met ажей с ы, 
Metropolitan Railway .......... , 9| 14,751 | 140635 | + 118 + 319 233 234 | June 30 637,794 | 97.639,331 = 
\ | 
Nels m Corporation s :. 110 12144 9 | - 22 23 294 March 31 7.'(9| 2 035.300 203.203 
Newcastle-on-Tyne Corpuratiun. „ 8 5,825 3.833 — 1/ | + 1,312 | 594 574 a 51 210 491 | 45,5›6468 | 4,263,174 
| 
Newp rt (Mon) Corporatlon.... s 8 848 A29 |+ 13| › 2.035 | 14 | 1% | „ 31 32.421 7 769 403 772 753 
Oldham Corporation............ Dec. 8| 1205 | 1,744 | + 61 + 4,550 | 357 353 „ 25 -4 948 | 18,647,751 | 1,818,444 
Portsmouth Corporation........ Jan 18 1,470 | 146 i+ M — 284 | 284 „ 91) 98.911 | 29668825 | 2,199,923 
Reading Corporation............ цес. 5! 567 553 + Эр = 788 134 | 134 „ 31 32651 8.120 179 918 825 
Rochdale Corporation .......... GM Е" — — — 209 |209 5 3l 54,138 9.749.202 1,201,364 
Rotherham Corporation ........ | — — — — — 10 | 10 » 51 25:16| 5,745,298) tlBzli 
Salford Corporation ............ Fer. 3| 4,225 5971 | + 254| 4 6215 = = — MIC — im 
Scarborough Tramways Uo...... | — — — — — 478c| 4780 D. c. 31 7.779 1.53? 845 228,235 
Sheffield Corporation .......... „ 9| 5,370 | 5105 | + 265| 411678 | 651 | 653 | March 25 276 907 | 73 966,299 | 6,804,656 
Southampton Corporation ...... » d 28 770 | + 128 + 2,815 | 18 | 18 „ 31| 49.185 9437,396 | 1,192,085 
Southend-on-SeaCorporation.... Jan, 29 | 255 20 |+ 32| + 10 | 9 9 „ 31 20,07^| 4,431.28 390,578 
Stockport Corporation .......... -— Ый — — -- 25 | 25 „ 31| 50,127 8617,127 | 1,248 656 
Sunderland Corporation Feb. 9| 1,137 | 1,252 | - 115 - 18:88 | 20 20 „ 31| 72,596 17 483 1*2 | 1.575.425 
Swindon Corporation .......... June 5 158 — — — 44 44 „ 31] 9,300| 2,675,221 224,417 
Torquay Tramways ............ Feb. 6 178 — — — 1546 = | = = "e 
Wallasey U. D. CW... ͥ ae 725 683 |+ 42 | + 687 12 68 1243 „ 31 45.607 7,995,451 862,123 
Warrington Corporation ........| — — — — — 64 64 „ 51) 19 274 | 4,965 296 429 785 
West Ham Corporation "- | 2,056 | 1,974 | + 7 + 2,203 147 147 „ 311 2.881 35,£02836 | 2,556,854 
Wolverhampton Corporation „ 5| 805, 715 ＋ 90|4 56 20 20 „ 51 435,825 | 9,276,023 | 966,155 
И | dun | 
- 1905-6 figures, f And 98 miles of ipterjaping track, 6 Train wile ç Mlle at route. à Hell- year d дагог, 
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THE G.E.C. ANNUAL. 


The mythical merriness. of olden time has long been 
nothing but an old wives’ fable, but the newer merriness 
of the present time is a colossal reality. May Day has 
few garlands and fewer may-poles around which to dance 
and make merry, but the festive red-letter day of the 
electrical world is that annually appointed for the great 
gathering to wine and music which is so admirably 
organised by the “ General Electric." Kind-hearted hosts 
make sympathetic guests, and appreciative masters make 
energetic men. There may be—probably is—business 
method in. planning and carrying into execution such a 
gathering as the one referred to, but whatever the business 
instincts underlying the action, it is superlatively evident 
that the G.E. management is as eager to meet its clients in 
social converse as it is on purely business pursuits. The 
history of this company is one of continued prosperity, and 
that prosperity has been deserved becàuse of the strenuous 
endeavour to provide goods up to standard mark, and to 
treat customers in the spirit as well as in the letter of 
the engagement. We have no desire to be too eulogistic, 
if that be possible in this case, as we wish to deal somewhat 
at length with the chairman's speech. First, however, it 
must be said that the Empire Hall of the Trocadero was 
crammed with hundreds of guests representing the best 
exponents of every phase of electrical science апа industry, 
and they thoroughly enjoyed themselves with the varied 
pabulum put before them by their hosts. It was, indeed, a 
gala night. The chairman of the company, Mr. Gustave 
Byng, occupied the chair, and every individual in the room 
was delighted to see him in sufficient robust health to be 
in that position. He proposed the toast of “Electrical 
Science and Industry” in an eloquent speech, part of 
which was devoted to a scathing criticism of the delin- 
quencies of the * Government." We all know Mr. Byng 
to Бе an ardent tariff reformer. He has the courage 
of his opinions, and embraces every opportunity of driving 
home the lessons of tariff reform and the criminal political 
party action which prevents the subject from being 
adequately and thoroughly investigated. We go nine- 
tenths of the way with Mr. Byng, and in some cases much 
further. For example, we profess to be absolute free 
traders, yet say that as the world’s divisions and ruling 
are constituted protection is natural—far more natural than 
free trade—and in some form or other must prevail. Free 
trade never has existed in this country, and until the 
millennium never will. The position of the present Govern- 
ment in relation to tariffs is purely political. If from a 
few more by-elections it finds the votes going from it 
there will be a volte face—the country declares ite will, and 
that is the will of the Government. A large number of 
our readers we know are so-called free traders. When 
that position is taken from conviction we admire them, 
when it is taken for granted or from their daily paper 
we advise study. Here is a sample going back to first 
principles. А. and B. are two countries. А. produces a 
surplus of food stuffs and a deficit of manufactured goods, 
while B. produces a surplus of manufactured goods and a 
deficit of food stuffs. Surely the natural order of things 
is to exchange surpluses. That exchange without arti- 
fieial restrietion would be free trade. Suppose, however, 
A. thinks fit to develop its manufactures and imposes a 
tariff on B.'s goods. It seems to us that as soon as that is 
done free trade ceases. A.’s action turns out well. Its 
manufactures increase, and ostensibly at its own higher 
cost. But is it so in reality? The food-stuff growers, 
finding their costs increased, will slightly increase their 
prices to B; and it seems to us such a simple case proves 
that B. really pays, and not A., and that A. builds up a 
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manufacturing industry at B.’s cost. The food stuffs 
must be had by B.; they are subjected to fluctuation in 
prices, not to tariff, hence a small additional cost is 
put down to natural causes. But is it во really? 
Does it not look as if the ultimate winner develops his 
manufactures at the expense of his opponents? No doubt 
we shall be told that trade is not a simple thing like the 
sample we have assumed. That is so; but we venture to 
_ think that, however complicated it may be, the final result 
is as we have suggested. Mr. Byng was very severe upon 
& technical contemporary that has written somewhat 
easually about fiscal matters, but he ought to have 
remembered that sometimes one swallow is mistaken for 
spring, and hence one factory or mine handed over to the 
foreigner may have been mistaken for all. An aberration 
of the moment can be easily forgiven when the culprit 
comes into line, as he will probably do. The foreigner 
in particular cases may pay heavily to get in certain 
places and obtain certain orders, but if this be in an 
open market the conditions must be peculiar if this 
method leads to continued success; but we deal with 
this question elsewhere. The most pithy summary of 
the present phase of the fiscal system against the change 
of which Labour leaders protest came from а gentleman 
who replied for the guests. He told us that the Labour 
members did all they could to protect labour, but stopped 
short when it came to the protecting the products of 
labour. It was well put, and will bear thoughtful 
investigation. Little investigation is needed to show that 
if the products of labour do not under certain conditions 
receive protection, there will be in the course of time 
no products and no labour. The problem is of vast 
importance. It is not properly studied. It has, but ought 
not to have, a party imprint. It is a question involving 
the interests of every member of the community, and 
should be regarded from a strictly impartial standpoint. 
We emphatically thank Mr. Byng for continually keeping 
the question before the electrical world, and trust he may 
soon witness a real effort to understand’ the problem—one 
solution of which he preaches. 


FOREIGN BUSINESS. 


The consuls who represent Great Britain in all the 
principal towns abroad send home, at more or less regular 
intervale, reports which are of great assistance to business 
men. It is the policy of some to decry these reports, and 
to demand that these consuls should act as their par- 
ticular commercial travellers. To good business firms a 
hint of large contracts coming forward is quite sufficient, 
and the subsequent steps are best left to individual effort. 
At the present time, when our electrical manufacturers are 
threatened with another spurt in German competition, 
it wil not be amiss to see if we cannot retaliate 
by offensive rather than by defensive measures. 
The German electrical manufacturers have united to 
crush out the small firms, and have succeeded to such an 
extent that one or two groups closely allied control the 
whole of the large contracts in that country. They have 
raised prices to a point where English machines can be 
introduced in spite of the import duty. In cables the 
same applies, and here English competition has been 
effective, as several large contracts in Germany have been 
secured by our cablemakers. We should like to hear of 
similar conquests made by our dynamo builders. They 
will be hampered by the fact that so many of 
the large electrical supply undertakings in Germany 
are run by the banks who support the manu 
faeturers' ring, but the corporations are not all 
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зо tied up, and there should be ап opportunity of 
obtaining orders from them. "There are other countries 
like Norway, Sweden, and Russia in which we can cut 
into the profits of these German firms in a way which 
will much more than counterbalance their feeble efforts in 
this country. We know, for instance, of one case in 
Sweden in which a German manufacturer had to submit 
to a reduction of 35 per cent. in order to keep out an 
English firm. The other argument used to keep this 
extension order in German hands was that the English 
machinery was useless for the work it had to do. This 
kind of statement can best be met by a freer intercourse 
between the enginéers of these countries and our manu- 
facturers. Thus, while our engineering institutions 
frequently travel to the Continent to see foreign 
work, visits of kindred institutions abroad to 
England, such as we welcomed in 1906, are un- 
fortunately rare. We trust they may bo more 
frequent in the future. Another and effective way of 
helping our industry would be to advertise abroad much 
more largely than we do the excellent technical colleges 
and schools in the United Kingdom. These, while perhaps 
not so elaborately equipped for purely scientific research 
as those in Germany, give their students a much more 
practical knowledge of electrical engineering. The oppor- 
tunity for securing students from these foreign countrics 
is good at the present time, because certain of the German 
colleges have recently doubled their fees for students from 
abroad. A young engineer educated in this country and 
conversant with our engineering progress will not succumb 
to loose statements, which are as prevalent as they are false, 
as to our backwardness of electrical engineering. . 


THE L.C. C. — ITS OFFICIALS AND SALARIES. 


The London County Council is not one of those 
authorities that always does wrong—indeed, the greater 
part of its work deserves praise, while a smaller part is 
debatable. At any rate, there can be no two opinions 
about the justice of periodically revising the salaries of its 
staff. In this year’s rovision we are pleased to see recogni- 
tion of the services of Mr. Fell, the chief of the tramway 
department. When Mr. Fell was appointed it was not 


‘contemplated that the northern system would have been 


taken over so early, hence the moderate limitation of his 
salary, which, however, it is now proposed to increase, and 
so make it a little more commensurate with his great 
responsibilities. Mr. Fell was appointed in 1903, in which 
year 126,388,845 passengers were carried, while last 
year, 1907, the number reached to 315,407,794. The 
receipts have increased from £489,339 to £1,536,196 
during the same period. The mileage in operation 
is 115:05 miles, of which 66°93 are electrified. Increases 
in salary have been granted to over twenty members of 
his staff. We congratulate both the London County 
Council and its staff in that the increased and increasing 
responsibilities are recognised. We have often pointed out 
that many authorities do not pay proper salaries, and the 
fact is easily proved. Over and over again we see men 
leaving the service of an authority and taking up the risks 
of private practice. There are three great reasons why 
this goes on: (1) the expert working under and for an 
authority rarely gets the professional eredit due to his 
labour; (2) he has to put up with troubles and worries 
beginning with men who are wholly ignorant of the things 
they talk about; and (3) he is not rewarded in proportion 
to his responsibilities. Perhaps the credit would be 
forgiven and the worry tolerated if the reward was ample. 
We have come to look upon the London County Council as 
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the premier local authority, and it is but right that its 
officials should stand in the forefront of their profession, 
and their treatment in all ways be an example to other 
authorities. 
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THE ELECTRICAL CONTRACTORS' ASSOCIATION 
AND ITS CRITICS. 


In one of his writings Burke assures us that those who 
are habitually employed in finding and displaying faults 
are unqualified for the work of reformation. Though this 
may seem paradoxical, it is undoubtedly true in general; 
and we offer the observation for the reflection of those who 
have not been remiss in their criticism of the above associa- 
tion. We do not pretend that the Electrical Contraetors' 
Association is beyond criticism, nor, for that matter, do its 
leaders think so. But all who realise what golden poten- 
tialities there are before such an association will join in 
the wish that such criticism were of a constructive 
character, instead of being, as at present, aimless, and 
possibly destructive. If it is the serious intention of the 
critics to render the effectiveness of the association greater 
than it now is, they would surely have the opportunity 
of realising that wish by entering the fold, and employ- 
ing their acuteness in the promotion of the common 
aim. And the present executive of the association, who 
to their credit have never attempted to avoid the full glare 
of the searchlight of criticism, offer the malcontents every 
opportunity for joining and taking. a full share in the 
management. If in spite of this the latter still remain 
aloof, they can hardly help giving the impression that by 
hating the weakness of the association too much they have 
come to love its object too little. As matters stand, 
criticism from contractors who are neither members of the 
association nor show any inclination of becoming such 
serves only to reveal the difficulties under which the 
association has to labour, and makes it evident that these 
difficulties would be largely overcome by strengthening 
the соге, while at the samo time its value becomes 
nugatory, and it exposes tho critics to the charge of 
insincerity. A faint outline of the past work of the 
Electrical Contractors’ Association is given in the report of 
the speeches made at the annual dinner which appears in 
another column. "True, the achievements fall far short if 
judged by the standard of infallibility, but if they are 
éonsidered in the light of the achievements of kindred 
associations, we think tho record is one of which the 
leaders may well be proud. The association aims at 
solidifying the intorests of individual contractors and 
raising the status of the industry by keeping out the 
charlatan ; it seeks to safeguard contractors’ rights and 
privileges from those who attempt to curtail them and to 
encroach upon their preserves; above all, it is a vital 
defenee against reckless cutting of prices and diminution 
of profite. It is surely obvious that its success in these 
directions will be in proportion to the support it receives 
from contractors, and we cannot believe that clear-heade d, 
astute, business men fail to find in the association an 
effective instrument for the promotion of their welfare, and 
one worthy of their support. 


The Official Circular of the Tramways and Light Iviilways 
Association for January contains a full list of all Tramway 
Bille, and B.lls containing clauses relating to tramways, 
which were deposited in the House of Commons in respect 
of the session 1908 ; matters relating to light railways; a 
copy of the official notice of the inquiry to be held in 
regard to the Home Office proposed regulations; full 
reports of the Board of Trade inquiries into the accidents 
at Halifax and Birmingham, 
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ELECTRIFICATION OF RAILWAYS,.—II.* 
BY DR. GISBERT КАРР. 
(Continued from page 221.) 
THRFE-PHASE ELECTRIFICATION. 


As time presses I must content myself with theso few 
examples of electrification by continuous current, and shall 
now proceed to three-phase work. To place before you 
examples of this class of work I must go abroad, for 
English firms have not taken up this branch of the subjeet. 
Tho oldest, and in a sense the most instructive, example of 
three-phase main-line electrification is the Burgdorf-Thun 
Railway, equipped nearly nine years ago by Messrs. Brown- 
Boveri: instructive in so far as this line has falsified all 
the predictions of the opponents of the three-phase system. 


Many of those who saw in the continuous current the only 


commercially possible method of electrification, predicted 
all sorts of trouble on this line; the small clearance of 
asynchronous motors, the low power factor, the inelasticity 
as regards speed, the complication of & two-pole trolley, 
and some other points were adduced to show that the 
undertaking must be a failure. Yet it has been а marked 
success. The distance between termini is 25 miles, and 
the total length of track 31 miles. The average weight 
of trains is 65 tons; there are 15 stations, and the speed 
for passenger trains is 25 miles per hour. The rolling-stock 
consists of two locomotives for goods traffic, six motor coaches 
for passenger traffio and 10 trailers; in all18 vehicles. 
From the power-house on the River Kander (which also. 
supplies 1,000 h.p. to Bern) a three-phase 16,000-volt line 
is earried along the railway and tapped off at frequent 
intervals into transformer sub-stations, where the pressure 
is stepped down to 750 volts for the trolley wires. The 
cost of the transmission line, sub-stations, trolleys, and rail 
bonding was only £27,000, or at the rate of £870 per mile 
of single track. In a report of the engineer of the line it 
is stated that five men suffice for the repair and maintenance 
of the rolling-stock, electrical {шр included, and from 
the figures published for 1904 I find that the whole outlay 
on this head amounted to £1,240, which works out at 
1:7. per train mile, or 0 026d. per ton-mile. Tho Swiss 
Government Committee referred to in my last lecture has 
also investigated the working of this railway, and reports 
on it very favourably. I quote a few sentences from this 
report: “It is characteristic for tho three-phase system 
that in seven years’ working not a single motor had to be 
changed or repaired ; two repairs on the locomotives were 
necessary in consequence of extraneous causes. Only one 
pair of spur wheels had to be changed, and this was caused 
by neglecting lubrication. The drivers consider the con- 
stancy of speed an advantage, since they are able to keep 
better time and devote more attenticn to signals. Lost 
time ean be made up on down grades by inserting resistanco 
into the rotor circuits." 

The total consumption of energy (allowing for the amount 
received back on down grades and braking) is 51 watt-hours 
and 46 watt hours per ton-mile for passenger and goods 
trains respectively. 

The most important electrification which has as yet taken 
place in Europe is, perhaps, that of the Valtellina Nailway, 
which has been in regular and successful service since the 
autumn of 1902—that is a little more than five years ago. 
The work was done by Messrs. Ganz, of. Budapest, who, 
after having settled all technical details of thrce- phase 
electrification by experiments on a line laid down at their 
works, had sufficient confidence in the system to apply it 
under severe guarantees straightaway to a line 67 miles 
long, and presenting in the shape of tunnels and sharp 
curves a maximum of difficulties. Their courage has been 
rewarded. Not only has the Valtcllina line proved perfectly 
successful, but, seeing this success, Continental апа American 
engineers have been won over to three-phase traction, with 
the result that this system is now employed on so important 
an international line as that leading through the Simplon 
Tunnel, and the General Electric Company of America, 
who have done such excellent work in pe: fecting continuous- 
current traction, have now taken up three-phase working 


* Lecture delivered before the Royal Institution of Great Brita“ 
Saturday, Jan. д5. 
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as well, and аге at this moment equipping the Cascade 
Tunnel line " on this system. 

So much has already been published concerning the 
Valtellina line that I need not give a long description. 
Broadly speaking, the conditions were that 400-ton 


n 


trains should be run at a speed of 22 and 250-ton 
trains at a speed of 45 miles per hour. 
coaches and locomotives are used. The motor coaches 
weigh 53 tons, run on two bogies, and are driven 
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by four motors. Two are 3,000-volt motors of 250 h.p., 
and two are cascade motors wound for 300 volts. The 
5,000-volt current is supplied by two trolley wires and the 
rails at 15 frequency, and is generated at nine transformer 
gub-stations, which receive 20,000-volt current from а 


IId. 52 View of the Brigue Station. 
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hydro-electric power-house in Morbegno, having a total 
capacity of 6,000 h.p., of which 2,000 h.p. is at present to 
spare. Provision has been made to add another 3,000 h.p., 


or 4,000 h.p if required. In the motor coaches and the 
older locomotives the drivo is direct. 


For the locomotives, 
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twin motors are used. "The two motors driving three axles 


Both motor | are contained in one housing, and only one set of slip-rin 


is required. "These are put outside the frame, the leads 
being taken through the crank. The speed of the 
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Fig. 55, —Suspension of Trolley Wires by Light Tubular Structures. 


motor shaft is the same as that of the drivers, but tbe 
motora are placed between the three driving axles and 
with their centres a little higher, so as to get a larger 
diameter for the rotor. The motors bave cranks at right 


| angles on each side, and the coupling is by a frame and 
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coupling rods, the frame carrying a sliding block in 
the middle so as to allow for the play of the springs. 


КАР" , me - — - A 
m y "y м х — | е 
MP L7" aa — i Е AUT — "Lal 
fP Е a = 7 

7 / -> P gm im 


Фу; ыз © 27 i > 
ж Уу P Poe 
, 


Ета. 51.— Suspension of Trolley Wires inside the Simplon Tunnel. 


To ascertain the efficiency of the system as a whole, the 
energy going out from the power-house was metered 
over a period of a month and account taken of all the 
train movements during that time. It was found that 


power factor also 97 per cent. — important for cascade 
working. 

An ingenious arrangement has been adopted to prevent 
drivers disregarding signals. The trolley wires are inter- 
rupted by insulating pieces 530 yards on each side of a 
station. The intervening parts of the trolley lines are made 
alive by switches mechanically connected to the semaphore 
if this is set to “line clear,” but they are dead if the 
signal is at danger. A driver running towards a station 
against the signal finds thus the power cut off and notices 
this in time to put the brake on, and he cannot start out of 
a station if the signal is against him because there is no 
current. To facilitate cleaning and repairs in the sub- 
stations, a portable sub-station is kept on а truck and run 
ou to a siding at the sub-station to be overhauled &nd 
coupled up to the transmission and trolley lines; the 
permanent sub-station can then be switched off for 
repairs. The latest cxample of three-phase electrification 
is the line through the Simplon Tunnel. The total 
length between Brigue and Iselle is 14 miles; length 
in tunnel, 124 miles; length of track, 19 miles. Brigue lies 
170ft. higher than Iselle ; the steepest gradient is 10 per 
1,000. The electrification was carried out by Messrs 
Brown-Boveri, who have also supplied the two first locomo- 
tives, three of the heavy locomotives of the Valtellina 
having also temporarily been taken into service on the 
"implon. The power is produced by turbines at Iselle 
and Brigue in the shape of 3,300-volt three-phase current 
at 16 frequency. Both stations, working in parallel, have 
a capacity of 2,000 kw. The trolley circuit is divided into 
three main and two sub-sections—namely, the three tunnel 
sub-sections with two wires of 50 square millimetres area 
for each pbase, and the approach sections on either side 
with only one 50 square millimetre wire for each phase. 
In the middle of the tunnel there is а station or passin 
place, the current being supplied independently to this and 
the adjoining sections The rails carry the current of the 
third phase, and а special plastic bond designed by the 
contractors is used. The overhead lines are carried 17ft. 
in the open and 16ft. in the tunnel above rail level, the 
horizontal distance varying between 2ft. and 4ft. Fig. 52 
is a view of the Brigue Station. Fig. 53 shows the method 
of suspending the trolley wires by very light tubular struc- 


80 watt-hours correspond to а ton-mile. This covers 
losses in transmission line, trolley linea, transformers, heat- 
ing and lighting, air-compressors for brakes and switchgear 
and traction proper. The efficiency of the latest type of 
three-phase motor at full load reaches 97 per cent., and its 


| 


Fic 55. -Brown-Boverie Locomotive fitted with Motors. 


tures well braced together. Here may also be seen an 
overhead switch. In passing, one bow at a time loses one 
phase, but never both bows simultaneously, so that the 
eurrent is not interrupted. Fig. 54 shows the suspension 
of the trolley wires inside the tunnel In curves the 
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distance of supports is 14 yards, and on the straight parts 
28 yards ; in the open the greatest distance is 38 yards. 
One of the Brown-Boveri locomotives is shown in Fig. 55. 
It is fitted with two motors, which are connected to three 
driving axles, the method of connection being that shown 
in a previous slide, by slide frames and coupling rods. 
The winding of the motors is of the kind which allows the 
number of poles to be changed from eight to sixteen, as 
previously explained. Both motors receive current direct 
from the line, and do not work in cascade. If the pole 
controller is set to 16 poles the speed is 22 miles per hour, 
and if set for eight poles it is 44 miles per hour. The total 
weight of the locomotive is 62 tons, of which 44 tons is 
adhesive weight. The locomotive has taken a passenger 
train of 343 tons in 22 minutes from Brigue to Iselle, and 
a goods train weighing 650 tons in 38 minutes. These 
weights are exclusive of locomotives. These performances 
are better than required by the guarantees. The Simplon 
line was opened for traffic in June, 1906. Apart from some 
minor insulation defects due to heat and moisture in the 
tunnel; which were, however, immediately rectified, the 


» 
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working was perfectly successful, and the whole of the traffic 
is now carried on electrically. 

One feature of the Brown-Boveri locomotive deserves 
mention. It is the use of short and very light rubbing 
bows fixed to the top of the trolley frame instead of the 
rollers used by Ganz and Co. The wear on the wire is 
quite small, being only from 0-lmm. to 0:'3mm. at the 
present time—that is, after 18 months’ use. The bows have 
to be relined after 2,000 miles’ service. The expense is 
trifling. The distance between the two collecting bows is 
27ft., and at junctions in the railway one phase is inter- 
rupted for 25ft. The radius of curves at switches is 600ft. 


( To be continued. ) 


TRIPLE-EXPANSION ENGINE AND DYNAMO FOR 
LUTON CORPORATION. 


The success which has attended the application of the 
high-speed enclosed steam-engine to many and various 


purposes in connection with the generation of electrie 
power is а fact now well established—especially is this 
true of the double-acting high-speed engine. Ав is well 
known, Messrs. ҮҮ. Н. Allen, Son, and Co., Limited, of 
Queen's Engineering Works, Bedford, have for many years 
obtained most satisfactory results with this class of engine, 
and its application by this firm in the smaller sizes in 
eonnection with marine auxiliary plant has met with 
uninterrupted success. During the last few years this 
company have greatly extended their engine business, 
notably in the manufacture of engines for large powers, 
and we illustrate herewith (Fig 1) a direct-coupled unit of 
730 b.h.p. which has recently been supplied by Messrs. 
Allen to the Corporation of Luton, Bede, to provide part 
of the power required for the municipal electric trams, ete. 
It is almost superfluous to call attention to the exceedingly 
neat and compact appearance of the whole plant, not 
to mention the accessibility of all the parts requiring 
attention. 

The engine is constructed to develop the above output— 
namely, 730 b.h.p.—when running at 350 r.p.m., with 
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FiG. 1.—Triple- Expansion Engine aud Dynamo for Luton Corporation. 


150lb. steam pressure per square inch and 100deg. F. of 
superheat, exhausting into a vacuum of 24in. The steam 
consumption under these conditions was guaranteed to be 
19lb. per kilowatt-hour (full load). An overload of 15 per 
cent. is obtained when condensing by means of an automatic 
by-pass valve operated by the governor of the engine. 
This ensures that the engine shall give its maximum 
economy at the normal full load, an arrangement 
which experience has proved most desirable, and has 
been demonstrated in practice to be by far the most 
satisfactory. The engine is further capable of giving 
the full load when non-condensing with steam at 
140lb. pressure per square inch. The cylinders are respec- 
tively 154in. and 2241р. and 33in. diameter, with a stroke 
of 1l4in, thus dividing the total expansion into three 
stages, and between these at full load the power developed 
is equalised, thus ensuring an exceedingly even turning 
moment. The governor of the engine is of the makers’ 
well-known crankshaft type, and operates a compound 
double-beat throttle valve, situated as close as possible to 
the high-pressure valve chest. The distribution of steam 
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to each cylinder is effected by means of piston valves, 
which receive steam at the centre and exhaust over the 
outer edges, thus minimising condensation and reducing 
the pressure on the valve-rod stuffing boxes. The high- 
pressure piston is of cast iron of the solid block type, and 
is fitted with a solid ring of rectangular section, the 
intermediate and low-pressure pistons being of pressed 
steel, fitted with Rowan's spring rings. The weights 
of all three pistons are adjusted as nearly п 
possible, to ensure a good balance of the reciprocating 
parts. The excellent running of this set under trial 
demonstrated the great care which the makers had 
bestowed upon the design with the object of obtaining & 
good balance, and the momentary speed variation when 
the whole load was suddenly taken off did not exceed 
4% per cent., and the steady speed variation from no 
load to full load was well within 21 per cent, there not 
being the slightest evidence of any tendency towards 
unsteadiness. 

In the matter of cylinder lubrication Messrs. Allen have 
in this case made a somewhat unusual departure. Instead 
of the usual sight-feed impermeator they have fitted an 
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in front of the cylinders, and is provided with a stairway 
in the centre, thus giving easy access for inspection of 
the glands, etc., as well as to the indicator] cocks and 
emergency cylinder lubricators. The front of the engine 
trunk is also fitted with three large removable doors, each 
having а small hinged panel in the centre, which permit . 
of easy access to the working parte for inspection and 
repair. 

The dynamo, which is also manufactured by Messrs. 
Allen, has an output of 500 kw. at any voltage between 
500 and 550 when running at 350 r.p.m., and is capable 
of carrying an overload of 15 per cent for three hours 
without undue heating. The machine is of the eight-polar 
continuous current compound-wound type, and is fitted 
with commutating poles, of which there are four, one to 
every pair of main poles, placed in the alternate interpolar 
spaces. Тһе armature is of the usual slotted-drum type, 
and is wound with interchangeable coils, jointless except 
at the commutator. The coils are held in place in the 
slots by the usual wooden keys, which are fitted in notches 
at the tops of the slote. The ends of the windings 
are retained in place by bands of steel wire. The armature 
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automatic graphite cylinder lubricator. In accordance with 
their usual practice, the lubrication of all the working parts 
is supplied under pressure from an oil pump situated 
within the bed-plate of the engine, and operated by the 
high-pressure eccentric. In connection with the forced 
lubrication system there is provided an oil cooler, pressure 
indicator, filter, and an oil and water separator. Hand 
regulation is also provided by which the oil pressure can 
be adjusted to any desired amount, experience showing 
that a pressure of about 15lb. per square inch is the most 
suitable for this class of engine. The piston and valve rod 
glands are all packed with “Spherical” metallic packing, 
which Messrs. Allen are now fitting to all their standard 
engines. The governor is also provided with hand 
regulating gear, by which the speed can be varied over a 
considerable range above and below the normal speed. The 
main stop-valve and by-pass handles, together with the 
levers operating all the drain cocks, can all be operated 
{сото the same position in the neighbourhood of the governor 
of the engine, where the various steam and oil pressure and 
vacuum gauges have also been arranged, as well as the tachc- 
meter which shows the instantaneous specd of the engine. 
A platform of exceedingly neat proportions is also erected 


has a plain single-turn lap winding, the core being built up 
of segments, t a being six of the latter to the circle. 
The segments are dove-tailed on to the cast-iron armature 
hub, which has a flanged extension for bolting direct to 
the engine flywheel, t thus ensuring freedom from vibration 
due to the bending of the steel shaft. The commutator is 
built up of 480 hard-drawn sectors, mounted upon a cast- 
iron sleeve. Eight sets of carbon brushes are provided, 
with seven brushes per arm, each measuring 1 gin. by Jin.; 
the current density thus does not exceed 52 amperes 

square inch. The magnet yoke is of cast steel, divided d 
on the horizontal diameter, and is fitted with eight 
rectangular main poles of rolled steel, having laminated 
shoes. The shunt winding is divided into two sections on 
each main pole, a third section consisting of the series 
winding. Between the poles and the winding there is an 
air space of jin, as also between each section of the 
winding, so that each section is entirely surrounded by 
air, thus enabling the heat developed in the coil to be 
rapidly dissipated. The distance between the pole and the 
core is maintained by means of wooden wedges, a method 
of supporting the winding which ensures perfect insulation 
and very cool working. ‘ach commutating pole winding 
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carries one-half of the main current, and is wound with 22 
turns of flat copper strip. The specification required 
absolute sparklessness at all loads, including the emergency 
overload, and this requirement was strictly complied with 


on the test with the brushes fixed in the symmetrical 
no-load position. 


The steam trials of this set were carried out in the 


makers’ own works in their testing department under the 
supervision of their own staff, and in the presence of 
the consulting engineer's representative. The consumption 
curves deduced from these trials are shown in Fig. 2, from 
which can easily be read off the steam consumption at any 
output when the engine is supplied with dry saturated 
steam at a pressure of 140lb. per square inch. 


THE CONDUIT SYSTEM OF ELECTRIC TRAMWAY 
CONSTRUCTION AND RECENT IMPROVEMENTS.* 


BY FITZ ROY ROOSE, A.M.LMECH.E., A.M.LE.E, F C. S. 
(Т.С.С. ENGINEER'S DEPARTMENT). 


(Continued from page 88.) 


DIFFERENCES BETWEEN EARLY AND PRESENT 
CONSTRUCTION. 

Conduit.—The conduit (Figs. 1 and 2) is now made 
1ft. 4in. wide instead of 1ft. 2in., as with the latter it was 
found that there was not enough clearance between the 
conductor bars and the side of the conduit, mud accumu- 
lating and causing leakage of current.. The filling used is 
6 to 1 concrete, instead of 5 to 1, for reasons stated later. 

Yokes.—The yokes are of two patterns (a short and ар 
extended). The short one (Fig. 35), with the exception 
of an extra 2in. in width to ensure greater air-gap behind 
the conductor bars, is similar to the original pattern. It 
is made of cast iron, and in section takes the form of an 
Н girder, the web being zin. in thickness, and the inner 
flange jin. in thickness and din. in width; the outer flange is 
Zin. thick at the outer edge, increasing to lin. at the web, 
and varies from 51in. to 53in. at its greatest width. The 
over-all depth of the section is 6in. The yoke terminates 
at the top in two bolting-up faces, leaving a gap of 4Jin. ; 
to each of these faces the slot rails are bolted. These 
short yokes are placed in the trench at distances of 
7ft. 6in., and alternately, at distances of 7ft. бір. apart, 
extended yokes, 6ft. 3in. from tip to tip (Fig. 36), 
are The extended yokes, besides carrying the 
slot rails, form anchors, to which the track rails 
are fixed every 7ft. біп. They are similar to the 
short yokes with the exception of the two extended 
arms, each of which terminates in a bolting-up face 
14in. by 7in., each containing two slotted holes, 2in. 
by n The bolting-up face is recessed to take a hardwood 
packing gin. thick. After placing the yokes in the trench 
the slot rails are bolted on, and tie-rods are fixed between 
the shoulders of the short yokes and the slot rail. Track 
rails are laid on the extended yokes, tie-rods being used at 
the yokes to connect the slot and the track rails. 
rails are bolted down at each extended arm by two rail 
clamps (Figs. 58 and 39), held in place by four jin. tee- 
headed bolts. The clamps, of cast steel, are each 5in. by 
6in., and are recessed to fit the flange of the rail and to sit 
on the bolting-up face. They are kept tight against the 
flange of the rail by ser wedges and packing pieces. 
To ensure that these shall not rise up when the rails are 
being brought to gauge, the shoulder of the extended 
arm is undercut Fin. at the bottom. The wedges are 
also kept from slipping out by the: ends being turned over. 
The tie-rods (Fig. 56) are of wrought iron. Taper washers 
are provided to compensate for the angle at which the tie- 
rods meet the rails, ensuring the bolt going tight up, and 
not binding on one edge only. When the track and slot 
rails are in position, the whole is packed up to line and 
level, and the yokes are stuck with 6 to 1 concrete. 

Centering.— The centering is then put in, and its con- 
struction differs considerably from that at first used. As 
already stated, it was originally of wood, resulting in 
а rather uh surface to the conduit, which was not 
infrequently damaged in the removal of the centering. 


* Paper read before the Junior Institution of Engineers, 
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The centering now employed is of lin. sheet iron, and the 
methods of insertion and extraction vary. One system 
consists of three iron sheets, 3ft. 9in. long, which dovetail 
into each other, and are pressed out to the contour of 
the yokes by means of wooden wedges. The chief objec- 
tion to this form of centering is that as it is withdrawn 
in separate pieces sections are apt to be overlooked, and 
in some cases months have elapsed before they have been 
discovered. Another, and in the author's opinion a better, 
device is that consisting of two iron sheets hinged together 
at the bottom and pressed out to the contour of the yokes 
by means of a toggle joint, the arms of which are bolted 
to each sheet at either end. This is extracted in one 
operation, the whole centering collapsing on the joint being 
wrenched upwards, and it can be withdrawn through gaps 
left for the purpose. The centering having been inserted, 
the rough packings are removed from under the yokes and 
rails. ncrete is introduced in one mass at 6 to 1 
instead of, as formerly, in two operations and of different 
mixtures. This has the advantage of speed and saving of 
material. 

Insulator Pockets, еіс. —'The insulator pockets, instead of 
being covered by cast-iron boxes, are now covered with a 
cast-iron plate (Figs. 22 and 23). This plate is 2ft. by 


Fig. 8. Plan. 
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Fig. 9. Side Elevation. 


lft. 8ш. in area and iin. thick. It has strengthenin 

ribs 2in. deep and gin. thick running longitudinally an 

transversely, and а portion of the front edge next the slot 
rail is recessed to clear the insulator. At its two extreme 
front ends it has holes, 2in. in diameter, to clear the clip 
bolts supporting the paving ү between the yokes and 
box. Also at either end, where the cover plate reste on 
the slot rail, it is tapered up jin. for the insertion of a 
ehisel point, should it be necessary to lift the cover. Before 
the cover plates are bedded in position the conductor tee 
rail work is inserted, as previously described, two improve- 
ments having been adopted—one being that the end of 
each tee rail is bevelled off, minimising the chance of 
plough shoes being caught by foul joints; the other being 
that the tee rail, with the exception of the rubbing surface, 
is coated with a preservative paint. Paving plates 
(Figs. 24 and 25) are inserted between the cover and yokes 
to support the paving, as the concrete of the conduit next 
the slot-rail flange at this point is very thin and liable to 
crumble away. Before they were introduced the green 
concrete sometimes broke off, and the paving collapsed. 
The paving is next laid The positions of the insulator 
pits thus hidden are indicated by square setts known as 
“dumplings.” These covers are considered a great improve- 


ment iu some ways on the original boxes, which latter, ag 
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they became worn by the traffic, had to be replaced, and | hour. There are only a few miles laid with cover plates 
were also the cause of a great deal of dirt getting into the | at the present time, and it remains to be seen whether 
conduit. The chief disadvantage of the new covers, and | they will be universally adopted. The anchor plates at the 


Fig. 10. Side Elevation. Fig. 11 End Elevation. 
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track rail jointe, instead of being riveted to the rail flange, 
are now bolted, a process which saves time and cost in 
maintenance. 


one which may prove most serious, is that access to the 
insulators can only be obtained by ripping up the paving, 
which takes time; and in the case of a rail dropping or an 
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insulator burning out means considerable delay in the саг | Drainage.—Drainage is effected by means of sum 

traffic, In the ё дег method of boxes an insulator could | (Figs. 14 to 16) spaced every 40 yards along the track, 
be taken out, examined, and replaced in a few minutes. It | instead of 60 yards, as was Dn the case. The sump 
now takes—from experiments made—three-quarters of ag | consists of a concrete pit Tft. Өш. deep, built in the clear 
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way. At a height of 3ft. 6in. from the bottom a concrete 
shelf or benching branches off under each tube. The 
conduit does not run continuously through the sump, but 
ends flush with each wall, enabling mud to be drawn and 
dropped on to the shelf in each sump, from which it can 
be removed periodically. A flushing box is provided over 
each shelf, access to which is obtained through an ordinary 
insulator frame and cover, and the sump is entered through 
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Fig. 15. vertical Section of 
Sump at C D (Fig. 16). 


a manhole lft. біп. square, step-irons being provided. The 
catch-pit thus formed is connected to the sewer by a Qin. 
pipe, the sill of which is 2ft. 5in. above the bottom of the 
catch-pit. The mouth of this pipe is sealed with an iron hood, 
‘which extends bin. below the water-line, thus preventing 
escape of sewer gas. In outfall sewers liable to flooding, 
iron non-return valves are inserted to prevent water, etc., 
getting back into the conduits in the event of the sewer 
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becoming surcharged. This form of sump is an improve- 
ment on its predecessor, as the benchings which now replace 
the 12in. pipe trap the mud more readily, and are infinitely 
easier to clean. Kail drains (Fig. 17) are, with one or two 
slight modifications, similar to those originally used. The 
ironwork being erected in one operation is а great advan- 
tage, a8 a much truer line and level is obtained, and with 
the extended yokes placed every 7{t. біп. the running rails 
have a much firmer base and are at the same time much 


U 


more rigidly anchored into the concrete bed. Renewals 


can also be executed with greater facility. 


Insulators.—One or two improvements have been adopted 
in the construction and erection of insulators (Figs. 26 to 
29). The pin is now made with a square shoulder to 
prevent turning when being bolted up; there is also a 
piece of Fgin. galvanised iron wire threaded through a hole 
in the end of the pin and twisted round to prevent the 


ig. 14. Vertical Section of Sump at A B (Fig. 16). 
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bottom nut working loose and falling off, in which case the 
conductor bar, losing its support, would become detached 
from its proper position. The usual split pin is not 
employed here, as any shock tending to loosen the insu- 
lator pin in its cement setting must, of course, be avoided. 
The cement filling is now only inserted to within iin. of 
the top of the porcelain cup, instead of šin., as formerly, 
as it was found that moisture collected here, and leakage 


of current occurred, sometimes resulting in a burnt-ou 
insulator. With the exception of these slight alterations, 
the insulators retain their original design. When the 
insulators are assembled, they are left to set for eight 
weeks, anil before being erected in the road they are sub- 
mitted to a mechanical and electrical test. The former 
consists of bolting the insulator to a beam and leaving a 
weight of about lewt. suspended to the pin for a certain 
time. If the pin remains rigid, the insulator is taken to 
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& sub-station to undergo the electrical test, which is 
effected by first immersing it in water, and then placing it 
with а number of others upside down in tanks of water 
to half the height of the casting and connecting the pins 
in circuit with a pressure of 2,000 volts. Should no 
leakage occur after 15 minutes the insulators are considered 
fit for use. 

Cable Connectors (Figs. 8 and 9).—These consist of brass 
castings riveted to the stalks of the conductor bars with 
two copper rivets, and to which are bolted the lugs of the 
cables. The connectors now in use are 2in. longer than 


Fig. 17. 
Drainage of 
Track Rails. 


those formerly employed. This increase in length was 
found necessary for connecting and disconnecting the cable 
when the current was on the line. With the shorter type 
it was difficult to avoid short-circuiting by the box spanner 
coming in contact with the slot rail or insulator casting. 


SPECIAL WORK: CROSSOVERS AND JUNCTIONS, ETC. 


Crossovers.—These are placed at intervals to permit cars 
being transferred from one track to the other. They are 
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similar in construetion to those originally used, and are 
made in massive separate parts, which can be divided into 
special yokes, and top castings (Figs. 50 to 32). The 
yokes, spaced 4ft. 6in. apart, are of cast iron with machined 
bolting-up faces, and are considerably heavier in section 
than the ordinary yokes. 
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A special large casting is 


arranged centrally at the point where the two conduite 
divide, and is bolted to the inside bottom flange of the two 
yokes, forming a dividing wall known аза gusset post. The 
two castings containing the movable point tongues are 
bolted in position on the arms of the first two yokes. 
The rest of the special castings are bolted on, forming, 
when assembled, two complete tracks, one branching off 
from the other, and thus making one end of a crossover, 
the other end being a duplicate, and joining up in the clear 
way. The crossover is about 600ft. from toe of point 
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casting to toe of point casting, and the one track leaves the 
other at a radius of 100ft. ‘The concrete conduit is formed 
and the conductor bar work is installed in tho way already 
described, cable being provided to bridge the physical 
breaks. Extensions of the point mechanism to the foot- 
path (Figs. 55 and 34) and water-boxes (Fig. 18) are 
now only provided at terminal crossovers and facing 
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points of junctions. The mechanism for actuating the 
points has been slightly modified and strengthened. The 
slot tongues being connected to their corresponding point 
tongues, are in turn connected by two vertical bars dropping 
down clear of the conduit and riveted to a horizontal bar, 
gussets being riveted at the angles for rigidity. The 
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modified design has had the effect of eliminating a number 
of the original pin joints, thus decreasing the risk of lost 
motion due to wear at such points. 

Twin Slol.— Twin slot (Fig. 37) is adopted when the 
road is not wide enough for a double track. The two 
tracks have track rails in common, but instead of one 
slot converging into the other a second conduit is carried 
along parallel to it. This, beyond simplifying the slot 
point construction, has practically no advantages over the 
single-line method of construction, and has the great 
disadvantage that should it be necessary to run a car back- 
wards, and the track pointe happen to be set against its 
returning to the line it has just left, the plough would 
follow the conduit of one track whilst the car might run 
on to the other track, thus separating the car and the 


plough. 
(To be continued.) 


THE NEW METAL-FILAMENT LAMPS: THEIR 
QUALITIES AND THEIR COMMERCIAL IM- 
PORTANCE.* 


BY H. REMANE. 


There is hardly a doubt that the incandescent lamp 
always has been а factor of the greatest importance in the 
development of the whole of the electrical industry. 
When the competition of the incandescent gas increased 
more and more, the necessity for more efficient sources of 
electric lighting grew in importance, not only for the 
incandescent lamp manufacturers, but for the whole of the 
electrical industries. Some 30 years have passed since 
the invention of the incandescent lamp, and only to-day 
we hold in our possession the high-efficiency lamp which 
we have been aiming at for such a long time. It must 
not be thought that this is & sign that we have not 
worked hard enough on the improvement of the incan- 
descent lamp; on the contrary, it is a proof of the diffi 
eulties of the problem which had to be solved. If one 
considers Edison and Swan as the inventors of the carbon- 
filament lamp, we have to thank Auer in the first place for 
the invention of the electric metal-filament lamp, for he 
has first shown in his osmium lamp patents new and prac- 
tical ways which later on led to the success of the wolfram 
and Osram lamp. 

Auer’s invention, the osmium lamp, has no forerunner ; 
one, therefore, may consider Auer as the inventor of all 
the metal-filament lamps, the incandescent bodies of which 
are produced by sintering together small particles into a 
more or less homogeneous filament. In the osmium filament 
the principle of sintering small particles into a filament of 
nearly metallic density has been carried out for the first 
time. In the Osram lamp one starts likewise with small 
tungsten particles, which are sintered together into 
metallic filaments. The extremely difficult work and 
the long time which it took to complete this work and 
to produce such a filament from tungsten was not caused 
by any different fundament principles, but because the 
mechanical and physical qualities of the material necessitated 
a precise, careful, and very tedious study of the conditions 
under which it is possible to get а similar final product 
when starting from tungsten as when starting from 
osmium. The tungsten lamps, which include the Osram 
lamp, can be made in two ways, either after the paste 
process of Auer, or after the flashing process of Just and 
Hanamann, who cover a thin carbon filament with a layer 
of tungsten, and heat the filament to such a temperature 
that the carbon inside is absorbed by the tungsten, so that 
a hollow tungsten-carbide filament is produced, from which 
the carbon is removed afterwards. The final product — the 
tungsten filament—made in either way, consists of finest 
particles of tungsten sintered together during a high state 
of incandescence. The electrical qualities of the filaments 
produced after the paste process and those produced by 
the flashing process are equal. Whether one of the two 
methods of manufacturing has any advantage over the 
other, will not be considered in this paper. No doubt the 
paste process is used to the largest extent at the present 


* Abstract of paper read before the Elektrotechnische Verein in 
Leipzig. 


moment, and since the filaments of the Osram lamp are 
produced in this way this process will be described. 

The different changes which the Osram filament has to 
undergo during its manufacture are in principle similar to 
those of the osmium filament, though the method of manu- 
facturing and the various processes themselves, as well as 
the reactions, of course, differ from those used with the 
osmium filament. It can easily be understood why it is 
not possible to give here an exact description of the method 
in which the Osram lamp is manufactured. I will, on the 
other hand, describe the manufacture of the osmium 
filament after the paste principle. This process will 
give a good insight into the production of the tungsten 
lamp. In the first place, a paste is made by mixing fine 
osmium powder with suitable binding agents. This paste is 
pressed through diamond orifices by means of high pressure 
into fine filaments, which, after they have been dried and the 
binding agent carbonised, are ready for the forming pro- 
cess. During the forming proccss the filaments are heated 
up to incandescence, first at a low temperature, later at a 
higher one, as high as the filament will stand it, and much 
bigher than the temperature which is reached later on iu 


the lamp. The heating up of the filaments is done in an 


atmosphere of gas containing water and hydrogen. During this 
process the carbon is entirely removed, and the metal powder 
of the filament is sintered together to an almost absolutely 
homogeneous filament which can hardly be distinguished 
from one made out of molten metal. The osmium filament 
(likewise the Osram filament) is materially altered through 
tho processes which it has undergone. Already during 
the drying and heating process its diameter апа its length 
have been reduced considerably, and during the forming 
process its dimensions have still further decreased in 
consequence of the sintering. If, for instance, the 
diamond orifice through which the filament has been 
passed had a diameter of 0925mm., the diameter of 
the filament after the heating process is '076mm., and 
after the forming process is ‘030mm. After the forming 
process osmium and Osram filaments are treated in a 
similar way. They are sorted in accordance with their 
resistance, because, of course, only filaments of the same 
resistance can be used in the same kind of lamp. After 
the filaments have been connected to tho leading.in wires 
by a kind of welding process and have been fitted in their 
holders, they are put in the bulbs in a similar way to the 
ordinary carbon filaments. The bulbs are pumped out in 
the usual manner. It is only necessary to work with more 
care and accuracy. After the vacuum is obtained the Osram 
lamps are tested in order to remove those which show 
faulty manufacture. Afterwards the.lamps are measured 
photometrically, the caps are put on, а second test takes 
place after the capping, and the lamps are finished ready 
for dispatch. 

It is obvious that the enormous sub-division of labour 
which is necessitated by thc fairly complicated method of 
manufacture requires a well organised and complicated 
system for the control and inspection which has to take 
place during and after every separate process in each 
department. This control is carried out to such an extent 
that every detail of the machinery used and of the process 
of manufacture can be re-established afterwards by the 
control marks which are on the lamp. 

Tantalam behaves in a different way to osmium and 
tungsten. It сап be drawn into wire just like iron, 
since it does not possess the toughness of wolfram. 
On the other hand, it has а commercial disadvantage 
as against tungsten—namely, that only lamps with 
a consumption of from 1:8 to 21 watts per English 
eandle-power can be manufactured from  tantalum— 
that is to say, lamps which consume over 50 per 
eent. more current than the new Osram or tungsten 
metal-filament lamps, which have a consumption of about 
ll to 1:2 watts per candle-power. Tantalum lamps, 
apart from this, have a considerable further disadvan- 
tage (as against Osram and tungsten lamps) through their 
short life when used on alternating current. No decrease 
in candle-power takes place in Osram and tungsten lamps, 
provided that they are burnt on the proper voltage, while, 
of course, all other incandescent lamps show a considerable 
decrease in candle-power. Carbon-filament lamps decrease 
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in eandle-power about 20 per cent. on an average after 
400 to 500 hours (this figure varies with the watt con- 
sumption per candle-power of the particular make). The 
corresponding decrease with the new metal-filament lamps 
18 very much less. 

. The accompanying curves will show results obtained 
in three different tests which were carried out by the 
Reichsanstalt (Imperial German Testing Laboratory) 
„оп Osram lamps. Fig. 1 shows the variation in watts 
рег candle - power during the life of the lamp. The 
tests were carried out with alternating current taken 
from а municipal  electrié supply company. No 
special precautions were taken to keep the voltage 
constant during the life test, so that the lamps were 
burning under actual supply conditions. The variation of 
voltage during the tests was 4 2 per cent. The watt 
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consumption of the 16 lamps tested in April, 1906, was 
1°11 watts per H.C. at the start of the test. The efficiency 
slightly increased during the first 100 hours and reached 
again exactly the original value after 500 hours’ burning. 
After 1,000 hours’ burning the watt consumption per 
candle-power came to an average of 1'18 watts; the initial 
candle-power was 30°3 H. C., and after 1,000 hours 28:2 H.C. 
The decrease in candle-power, therefore, amounted to 
6 per cent. The 16 lamps tested by the same institution in 
June, 1906, showed similar figures. Their candle-power 
curves are given in Fig. 3. No official figures of other 
metal-filament lamps are obtainable so far. 

The temperature coefficient of tungsten is positive. The 
resistance, therefore, increases with increasing temperature, 
while, as is generally known, carbon has a negative tempera- 
ture coeflicient—that is, the resistance decreases with 
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filament is of considerable importance and advantage for 
lighting purposes. Firstly, with inoreasing voltage the 
current increases at a much smaller rate than in carbon- 
filament lamps, which means that the lamps are less over- 
run—that is to say, less overheated. Secondly, voltage 
variation effects a much smaller variation in candle-power 
with metal-filament lamps than with carbon-filament lamps. 
This means that fewer complaints about variation in light 
will be received even where the supply voltage varies 
considerably. 

Fig. 4 shows the variation in candle-power with varying 
voltage (both given in per cent.) in Osram and carbon- 
filament lamps. This curve shows that if the voltage 


increases 10 per cent. the candle-power of the carbon- 


filament lamps increases 85 per cent., the candle-power of 
the Osram lamp 42 per cent. The watt per candle-power 
increase with carbon-filament lamps is 35 per cent.; with 
Osram lamps only 10 per cent. with an increase in voltage 


of 10 per cent. Since the life and the constancy of candle- 
power of а lamp (as is generally known) mainly depend 
upon how much the lamp is overrun, the above figures 
show again the superiority of the metal-filament lamps. 
Tungsten, like all metallic incandescent bodies, gets soft at 
a high temperature, and most of these lamps, therefore, 
only burn in a vertical position. On the other hand, it is, 
of course, possible to make special lamps for burning in 
any other position, as has been shown by the Osram 
Company on special occasions, already a year and a half back. 
It is evident that because the demand for these lamps 
increased at such a tremendous rate the Osram Lamp 
Company had to tackle the easier and more urgent problem 
of the vertical lamp first, in order to be able to manufac- 
ture in quantities and cope with the demand. To-day, 
when the rate of production is 17,000 to 18,000 lamps per 
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day, more time can be spared for the other problems, and 
it is pretty safe to assume tbat lamps will be on tbe market 
during the next season which can burn in all positions. 
Osram lamps are manufactured at present for 25, 32, 50, 
and 100 candle power (for voltages of 100 to 150). There 
is hardly any demand for lamps of less than 25 c.p. (H.C.). 
Their life would naturally be less than that of the higher 
eandle-power lamps. The fact that none are manufactured 
is, of course, of considerable advantage as well for the 
supply companies. Since tbe efficiency of the Osram lamp 
(and tungsten lamp) is about one watt per H.C.—that is to 
вау, 70 per cent. better than the efficiency of the carbon- 
filament lamp—it is unnecessary to dwell on the importance 
of the lamp in regard to making electric lighting more 
general. The lamp can well compete with gas lighting 


where favourable prices for the current can be obtained 
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and the lights are properly distributed. It is cheaper than 
petrol as shown in the table given herewith, which is 
taken from “Practical Photometry,” by Dr. Liebenthal. 
COMPARISON BETWEEN THE DIFFERENT METHODS OF LIGHTING. 
Per 1 H.C. mean hemi-~ 


Mean spherical candle-power and 
Method of hemispherical one burning hour. Price 
lighting. candle-power -~Equiv. energy іп pfg. 
in H.C. Average con- Watt- Kg. 
Ordinary incandes- sumption. hours. calories. 
cent light. with 
hanging incandes- 
cent burner ......... -150 1:5 litres 89 76 04020 
With upright incan- 
descent burner...... 60-90 1:9 litres 11:5 97 0:025 
Osramlamp  ......... 20-40 1'4 watt-hours 1°4 12 0070 
Petrol lam 10-50 3:4 grammes 440 370 0085 
Osmium lamp 25 1:9 watt-hours 19 16 . 0°10 
Nernst lamp 20-200 2°4watt-hours 24 21 012 
Acetylene............... 8-180 1:0 litre 170 150 015 
Carbon-filamentlamp 8-40 5:4 watt-hours 5:4 29 O17 
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It is interesting to note that the percentage of energy 
emitted as light is larger with tungsten lamps than with 
incandescent mantles, and that further marked improve- 
ment in the efficiency of the new lamp is, therefore, hardly 
to be expected. 


ON PROTECTIVE DEVICES FOR HIGH-TENSION 
TRANSMISSION CIRCUITS.* 
BY J. S. PECK. 


The author described three reasons for lack of interest 
in England, as compared with America and the Continent, 
in regard to protective apparatus for high-tension trans- 
mission systems against lightning or other high-voltage 
discharges: (1) there were very few systems working at 
pressures above 11,000 volts; (2) the great majority of 
transmission systems were laid underground, and, there- 
fore, not subjected to lightning disturbances ; (3) severe 
thunderstorms were of very rare occurrence. He then 
went on to explain the theory of static disturbances, con- 
centration of potential on end turns of transformer and 
high-voltage windings, reflected waves, resonance, and 
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Electrolytic Arrester on 60,000-volt Circuit, 


other static phenomena, using many interesting diagrams 
and analogies. He then went into the question 
of patning effects on transmission lines, and said, 
regardless of the source of the static disturbances, there 
were at least two dangers to electrical apparatus on 
transmission systems: (1) concentration of potential on 
the end windings, causing shorts between adjacent turns ; 
(2) excessive voltage between wires and ground, causing 
breakdowns to ground over insulators, bushings, or through 
the insulation of the windings. The remedies for the 
former lay in extra insulation of the end windings or by 
chóking coils in series. The remedy for the latter lay in 
using lightning arresters. 

The author then went on to describe the many types of 
arresters in use: the horn-type arrester, the nonarcing 
multi-gap arrester, the low equivalent multi-gap arrester, 
the multiplex arrester, the water-jet arrester, arresters 
in parallel, and, finally, the electrolytic arrester. О! 
this latter, he said that it had been found that 
aluminium іп certain electrolytes formed а  non- 
inductive film on its surface. This film, though 
extremely thin, would withstand ahont 400 volts. At higher 
voltage the film was punctured wth countless small holes, 
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and a large current was permitted to pass; but when the 
voltage dropped below the critical value the film was 
re-formed, and prevented further passage of current. A 
sufficient number of these cells might be placed in series to 
withstand almost any voltage desired. It was evident that 
the aluminium cell possessed almost ideal characteristics 
for a lightning arrester, ss it permitted very little current 
to pass at normal voltage, but broke down at higher 
voltage, and resealed itself as soon as the high voltage had 
passed and the line had been relieved. When voltage was 
applied to the cell, а small current, partly capacity and 
partly leakage current, flowed through it; and for a 
lightning arrester it was advisable to use a gap in series 
with the cell in order to prevent that current flow. In 
order to obtain a large number of cells in series the 
aluminium plates were pressed into tray form. These trays 
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Outline of Electrolytic Lightning Arrester for 53,000 to 66,000 volt Three- 
Phase Circuits with Underground Neutral. 


were set one inside the other, and separated by suitable 
insulating washers. They might thus be built up into 
a column comprising a large number of cells in series. The 
columns were enclosed in suitable earthenware jars and the 
trays filled with the electrolyte. After the trays had been 
filled the jar was tipped slightly, so that a small amount 
of the electrolyte ran out of each tray, and a small amount 
of transformer oil was then poured into the top tray and 
permitted to run over into those below. This oil preventcd 
evaporation of the electrolyte. A number of jars might 
be mounted one above the other for high voltages, and as 
the edges of the trays did not touch the jars current 
passed from tray to tray. For voltages not exceeding 
15,500 а gap consisting of the usually non-arcing metal 
cylinders was placed between the line and the electrolytic. 
unit. For higher voltages the horn-type gap was used. 


Oscillograph showing Current and Voltage on Electrolytic Unit, 12,500 
volts, 25 cycles, 0:41 ampere. 


The gap used must have sufficient power to suppress the 
arc which existed after the static disturbance had passed. 
The current in that arc was quite small, It was not 
advisable to use a horn-type gap on the lower voltages, 
as it had to be set so close that the are did not rise 
properly and extinguish itself. The electrolytic arrester 
was manufactured for voltages from 4,000 to the highest 
in commercial use, and, unless unforeseen difficulties arose, 
it should practically solve the question of protection from 
lightning discharges. Many illustrations were given in the 
paper showing this electrolytic arrester. 

The author concluded his paper with a few observations 
on the method of protecting a transmission line from 
lightning by stringing up above it a wire which was 
grounded at intervals, and on the question of testing 
lightning arresters. Reference was made in the paper to 
the great work of Wurtz, Elihu Thomson, Steinmetz, and 
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Thomas, the latter in particular for his practical application 
of his scientific studies. . 


e DISCUSSION IN MANCHESTER. 


Mr. M. B. FIELD (chairman), in proposing that a hearty vote 
of thanks be given to Mr. Peck for his interesting paper, said 
that, no doubt, the members knew that the parent Council 
had requested Mr. Peck to read his paper in London. He 
considered this a great compliment to Mr. Peck and to the 
Manchester Section. 

Mr. C. D. Tarte (Lancashire Electric Power Company) con- 
gratulated Mr. Peck on his very interesting paper on a subject 
of which there was so little known in this country. There had 
been no standard book on the subject, and there was no 
standard practice in regard to the question of protecting trans- 
mission lines. He had occasion recently to write to several 
engineers who were in charge of overhead work for their views 
on the question of lightning arresters. Most of them tried the 
use of them ; some did not believe in them ; others simply used 
them on account of convention, but no one seemed to have a 
fixed idea of them. Не thought that the reason of lightning 
arresters not being universally used and understood was that 
there was little work for them to do in England. The pressures 
were not very high, and there were comparatively few thunder- 
storms. The lines that were in use, however, were difticult to 
protect owing to the mixture of underground and overhead 
work. At villages and by-roads, or at any sign of habitation, 
they had been compelled to stop overhead transmission and 
continue by means of underground cables. He understood the 
cablemakers to advocate protection at all these points. In the 
Lancashire Electric Power Company’s system they had three 
overhead lines (11,000 volts), and he was glad to say that as yet 
they had experienced no trouble with their plant at the gene- 
rating station. He could not say they had gone into the 
question of protecting these lines in a scientific manner. One 
line was protected by horn arresters set for action at a voltage 
of 25,000 volts, and there was evidence of this action on 
occasions ; another line was protected by the multi-gap type 
of arresters, which were enclosed in boxes, but he could not 
say whether or not these had come into action. The third line 
was not protected at all. The least trouble had occurred on the 
line where there was most overhead work; on this line horn 
arresters were used. He suggested that the freedom from 
trouble might be due to rain, which was very prevalent 
in Lancashire. The line which was the most affected 
was the line with the least overhead and the most underground 
work. This was protected by the multi-gap type of arrester. 
The trouble always occurred at the end. of the line on the 
underground portion. They had now remedied the trouble by 
putting a multi-gap arrester at the end of the line. He thought 
that this example of trouble well bore out Mr. Peck’s pretty 
analogy of the springs on railway wagons. Mr. Peck’s descrip- 
tion, of the electrolytic meter was very interesting. It seemed 
cheap, and if it actually was so there seemed a future for it. 

Mr. W. A. CHAMEN (South Wales Power Company) said they 
had very little overhead work in South Wales, but hoped to 
have a great deal more in the future. They had one line which 
went over the mountain top, and there were occasions when 
they had trouble due to storms. On one occasion a trans- 
former at one end was found to be broken down, and he had no 
doubt as to its cause. They had horn arresters and water 
resistances as protections at one end of their lines. These had 
worked frequently at the generating station and two sub- 
stations, and had certainly saved them trouble. "They were all 
under cover. 

Mr. W. Cramp asked one or two questions. Mr. Peck at 
the beginning of his paper assigned as one of the three reasons 
of the lack of interest in protective apparatus on transmission 
lines that **the great majority of transmission systems are laid 
underground, and, therefore, not subjected to lightning dis- 
turbances." Surely, however, all high-tension underground 
systems came to the surface at certain points, and there was, 
therefore, need for protection. Another point in which he 
would like more information was in Mr. Peck's statement in 
reference to the horn arrester: ‘‘It is now customary to install 
& high resistance in series with this arrester in order to limit the 
current which flows on short-circuit, but this resistance retards 
the staticdischarge. Thisarrester requirea much higherresistance 
in series with it than certain other types." Surely the lightning 
discharge, oscillating with such frequency, caused a self- 
induction reactance so much in excess of the resistance that 
the latter was of а negative character. He also referred to the 
possibility of accumulative static charges due to Hertzian waves 
from wireless telegraphic stations. He would also like some 
more particulars as to the curve showing oscillograph of current 
and voltage on electrolytic lines. Mr. Cramp, in conclusion, 
fell foul of the author in his terminology. 

Mr. M. B. FIELD (Ferranti Limited) remarked that, as he 
understood Mr. Peck's paper, there were two kinds of potential 
strains possible on high-tension transmission lines : (1) causing 
a limited rise in potential; (b) causing unlimited rise in 


quen Switching on evidently came under the former 
eading, causing reflected waves, which would raise the potential 
to twice the normal voltage. This was a very comforting 
thought to those who had high-pressure cables and apparatus 
under their charge. The excess of pressure was merely 
transitory, and there was very little fear of breakdown with а 
transient voltage of double the normal voltage. It was a well- 
known fact that breakdown depended mainly on the time the 
apparatus was under tension. For instance, а cable might 
stand 50,000 volts for а minute or so, but might break down 
under a pressure of 10,000 volts if such pressure were main- 
tained for half an hour. Such transient high pressures did not 
produce dead shorts, and would probably not strain the 
insulation unduly, though they might spark through. Should 
the distances of transmission be greater, the results would 
appear not to be different. Breaking circuits, lightning, 
power surges, and atmospheric effects would appear to 
come under (b) (unlimited rise in potentinl) Here, again, 
they would appear to be fortunate as regards breaking 
circuit on alternating currents in possessing the automatic 
oil switch, which broke circuit at zero potential. Power 
surges, atmospheric effects, and lightning were theo most 
serious troubles. They seldom, however, had trouble from the 
former, at all events in this country. As regards atmospheric 
effects, he had some experience a few years ago with a water- 
power station having overhead transmission on which they had 
arresters of the horn type. These used to frequently spark, 
and the sparking generally occurred about five in the evening. 
After giving the matter consideration, he came to the conclusion 
that the reason of the sparking at this time was due to 
atmospheric condensation, as the wires passed over a river. 
Sometimes there was a vicious spark on the horn arresters, at 
other times short-circuits occurred. Аз regarded trouble due to 
lightning he had no experience, and could, therefore, say nothing. 
He then went on to the concentration of potential upon the 
outer turns of the windings of electrical apparatus. Why did 
not this effect travel inwards’ They were not aftected. At 
one time there was а proposal to put initial turns outside the 
coi. The remedy was found to be in introducing sideways 
capacity hy means of choking coils. Was the type of choking 
coil in Fig. 7 the best? It did not ap to him to introduce 
any sideways capacity. He had himself found the windings of 
high-tension motors broken down on the initial turns ; when 
these turns were properly examined the insulations were found 
riddled with holes. After consideration he made choking coils 
designed to stop the trouble. They were turns of copper strip 
insulated by paper. They, however, did not act, and he came 
to the conclusion that the reason was due to their possessing no 
sideways capacity. Не then used water switches. Going on 
to the effect of grounding a circuit, Mr. Field took the example 
of a three-phase cable, and showed that it was possible by 
grounding one core to earth suddenly a pressure 54 times that of 
the normal might be put across the other cores, so one had need 
to be careful. Coming to the question of arresters, he said that 
the horn type of arresters had been known for years, but it was 
not until 1896 that they were satisfactory ; previous to that 
their action was erratic. Formerly the line connections had 
been put on sometimes at the narrow extremities of the horn 
and sometimes at the middle points. An American engineer 
having trouble with the arresters with the line con- 
nected at the middle points altered the connections to 
the lower extremities and had no further trouble. The 
reason was not obvious, and it might be worth explaining. 
The drawing out of the arc was due to two effects: (1) thermal 
effect, heat causing the arc to rise upwards ; (2) the magnetic 
effect. If the current was brought in above the narrow gap— 
that is, at the middle point—this magnetic effect caused the 
arc to have a downward tendency, and there was, therefore, 
trouble, as the arc could not be broken, the drawn-out horns 
being useless. When the current was brought in at the 
extremities of the gap, the magnetic effect aided the thermal 
effect in giving the arc an upward tendency, to finally be drawn 
out by the horns. Mr. Field by means of diagrams then went 
on to explain in detail the action of the gaps in the multi-gap 
arrester, and to show cause for the variation in the number of 
gaps required on different circuits and the cause of the trouble 
due to ground potential being brought near the arrester. Не 
showed that the ionisation of the air between the cylinders had 
little or nothing to do with the phenomena, but that it was duo 
to increase of current due to the resistances of the supports. 
Without supports the gaps were uniform, and the current 
across uniform. The supports, however, were of a certain 
resistance, and it was easy to see how the current would increase 
in the first gaps and a discharge occur. This explanation enabled 
one to easily see the reason and effect by putting a metallic 
grounded shield connected to the line adjacent to the portion 
of the gaps next the line and farthest away from the ground. 
Sparking across the first gap was due to the total leakage across 
the lot, and this etfect had caused many breakdowns. When in 
America he had a talk with Mr. Steinmetz, who told him that 
he considered that it was most essential that high-tension cable 
systems should be protected by arresters. The moment one 
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core went to earth wholesale trouble would arise. It seemed 
curious that on the Manchester system, where arresters were 
used, trouble had occurred due to the arresters. In conclusion, 
Mr. Field wished to point out that the credit for the invention 
of the electrolytic meter was due to Mr. Ferranti, who took out 
a patent in 1901. This patent was completely worked out by 
8 t ard, but, unfortunately for the company, it was 

opped. 

Me. Н. W. WizsoN could only speak of one overhead system 
of which he knew possessing arresters, and this belonged to the 
North Wales Power Company, and was certainly situated in a 
part of the kingdom which probably had more storms than any 
other part. Spark-gap arresters were used on the lines and 
horn breaks at the generating stations. They were frequently in 
7 The objection he had to Mr. Peck's paper was that, 
while he described every type of arrester, he did not say 
which was the most suited to conditions in England ; what 
type should be used for the various voltages, say for 10,000 
and under ; and with what frequency on the line should they 
occur. 

Mr. К. B. Stacker asked whether, if once filled with water, 
the water-jet arrester described would not act just as well as 
if continually supplied. He also inquired how the number 
of gaps in the multi-gap arrester were calculated for various 
voltages. 

Another Speaker, inquiring re static charge accumulated on 
some lines by the wind, remarked that this effect would be 
greater on disused lines. 

Mr. J. S. РЕск, in replying to the discussion, said that the 
cost of the electrolytic arrester would probably come out about 
the same as the multi-gap type; it must be remembered the 
actual cost of the arrester bore no great relation to the price 
charged. Years of experimental work had to be paid for. 
Regarding the curve given of oscillograph, this was 
upside down; it showed the current breaking through at 
the high points due to excess voltage. Regarding Mr. 
Cramp’s remark of the danger on underground cables coming 
to the surface, these points were seldom in open spaces, 
and were practically protected against chance of lightning. 
Regarding question of inductive resistance in series resistance 
with horn arrester, there was, of course, inductance, but with 
a straight wire and carbon, as this resistance was composed of, 
there was very little. Jackson, in the States, had gone into 
the question deeply, and was able to work out a critical resist- 
ance. Ав regards static effect due to wind, he did not know 
much, but it was worse on disused lines. The horn arrester 
had to be set for arcing higher than the normal voltage it was 
necessary for the insulation to stand on account of vagaries. 
The higher pressure was only momentarily, and modern insula- 
tion did not suffer. With the electrolytic meter it would be 
possible to set the gap nearer without undue interruption. The 
idea of enclosing arresters was good. He pleaded guilty to 
bad terminology. Не questioned Mr. Field's statement те 
vil switch breaking arc at zero potential. The reason why 
effect of potential concentration did not travel inwards to the 
inner turns of а transformer or motor winding, was that the 
self-induction of the outer turns acted as a choking coil and 
allowed а more gradual potential to be attained nearer the 
centre of the coi. He doubted whether the choking coil 
shown was the best, and he saw that there was по 
sideways capacity. He referred to the many credit- 
able experiments carried out by Thomas on this question. 
He knew that Mr. Ferranti had patented the electrolytic meter, 
but considered the greatest credit for its perfection was due to 
Mr. Jackson. Mr. Steinmetz had said that the film formed 
disappeared within a week unless recharged, but Jackson said 
his treatment must be wrong, as after a year the film on his 
arresters was quite perfect. He considered that probably the best 
type of arrester was the electrolytic, and after that the low 
equivalent multi-gap type. The former could work on voltages 
from 2,000 to anything, the latter 2,000 to 100,000. The 
frequency per mile for arresters mainly depended on funds. 
The number generally used, however, was founded on Wurtz's 
original experiments, who found by the cut-and-try again method, 
or the process of elimination, that the correct number was four 
to the inile. In long transmission lines, however, arresters were 
usually only put at the sub-stations and generating stations. 
He thought that it was necessary (о have running water in the 
water-jet arrester. As regarded the calculation of the number 
of gaps necessary, there was a standard of six cylinders and five 
gaps per 1,000 volts, but he thought it was a case of cut-and-try, 
though Thomas had worked out some elaborate calculations on 
the question. 


Discussion IN LONDON, Fer. 6, 1908. 

Prof. GisBERT КАРР considered that the author's endeavour 
to explain his method by mechanical analogy was a particularly 
happy one. What he wanted to know, however, was what the 
electrolyte with which the electrolytic lightning arrester was 
charged consisted of. Was the electrolyte an alkali or an acid, 
or what? He would also like to know the limiting voltage per 
tray. It seemed to him that in the arrangement the electrolytic 
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protector really took the place of а dead resistance, while the 
protector was the horn. He asked the author whether the 
electrolytic protector described by him could be used without 
the horn. He showed a part of a horn-type arrester designed 
by Zapf. In this type of arrester the horns were placed about 
lin. apart for 20,000 volts. А trigger arrangement was 
adopted in order to set it off. The earth was connected with a 
high-resistance box, provided with a platinum point with a 
screw adjustment, which formed a spark-gap. This arrester 
would work perfectly for long periods. Не then descriBed a 
method of cable charging to avoid the danger of piling up the 
volts on the first few portions of an 9 by throwing the 
volts on gradually. This was done by an auto- transformer, 
the secondary of which was picked off from points which could 
be shifted. He had tried this combination for paralleling 
dynamos, and had been able to do so without synchronising. 
This process could be done in 10 seconds instead of many 
minutes required where synchronism was necessary. 

Mr. W. В. EssoN endorsed what the author said about the 
coils giving way. It was always the coils nearest the line which 
gave way, and was due to the fact that the coils simply acted as 
choking coils, and made the current jump between the terminals 
instead of going through the wire to find the earth point of the 
machine. "They found, however, that if choking was to be done, 
a remedy could be found by choking outside the alternator 
instead of inside. With regard to line surges, the devices 
described by the author and Prof. Kapp had been in use a 
great many years. What concerned the power engineer was 
the trouble which came on in an unforeseen and quite unexpected 
way. "They did not get surges in the' lines when they switched 
on to anything like the same extent as when a short-circuit took 
place in the line. It was generally much easier to work at high 
pressures, say from 50,000 to 60,000 volts, than to work at from 
25,000 to 50,000 volts. As the current was only half in the one 
case, the surge pressure was very much less. With regard to 
lightning arresters in America, Mr. Bond had pinned his faith 
to the horn arresters ; multi-gap and other forms of arresters 
could not be got into line for fusing up. Mr. Esson questioned 
whether lightning arresters were any use at all on lines of 50,000 
and 60,000 volts pressure. | 

Mr. ALEXANDER RUssELL said the author assumed static 
charge to be due to atmospheric potential. It was, however, 
necessary to have some knowledge of the fundamental laws of 
atmospheric electricity in order to discuss the relative merits of 
the various lightning arresters. The water-jet arrester as used 
in the South of France seemed to hima suitable device for 
getting rid.of static charge, but it was not of much use for 
limiting the pressure between the lines. The air-gap in the 
electrolytic type of arrester rendered the latter objectionable. 
The ideal type of arrester would be one of the coherer type, if 
some powder were invented which offered practically no resist- 
ance to the current when the voltage was greater than the 
normal. 

Mr. W. Н. PATCHELL said they had not yet reached finality 
in lightning protective devices, which were still in a transition 
stage. Of the various types there were no best, because some 
that would suit one condition might not suit another. He 
referred to the methods of cable protection adopted by the 
Charing Cross Company on their system, which were described 
in his paper before the Institution two years ago. He pointed 
out that the crux of the question was the necessity for limiting 
the current. The horn arrester without a resistance would 
occasion trouble. It was not when the arrester was kept going 
that troubles occurred, but when it stopped going. The flow 
of eurrent did the damage, and he had tried dry and liquid 
arresters and carborundrum and coke. Mr. Mershon said the 
best resistance for 60,000 volts was a concrete pillar. With 
regard to the testing of arresters, he thought this should be 
done with a big machine behind them. The expense of pro- 
tecting protective devices was an important item. 

Mr. Н. BnaAziL confined his remarks to underground cables, 
and spoke favourably of the horn type of lightning arrester. 
He had ti ied arresters having two horns, one of carbon and the 
other of copper, and found that these could be set to a remark- 
able degree of accuracy, which could be maintained for а long 
time. He recommended the use of indicators on the switch- 
board to record surgings in the line. 

Mr. W. M. Мокркү asked whether Mr. Peck thought there 
was any advantage in the use of barbed wire as a protection 
line, also whether therc was any experience in the case of long 
transmission lines making the buildings lightning dischargers / 

Mr. L. ANDRkEWs remarked that the electrolytic arrester was 
referred to in a paper read two years ago before the American 
Institute of Electrical Engineers as having then been in use 
two years, and it appeared to give satisfactory results. The 
electrolytic arrester was something in the nature of a coherer. 
He objected to Mr. Peck’s theory of the cause of the breakdown 
of the horn arrester - “. e., that it was duo to heated air. 

Mr. V. А. Fynn referred to the concentration of potential, 
and when making some tests three or four years ago in con- 
nection with a 40,000-volt, three-phase, 400-kw. transformer he 
had great difficulty in arriving at any definite results. 
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The discussion was wound up by a few remarks from the 
CHAIRMAN (Colonel Crompton), who related some of his troubles 
with lightning arresters in India, and Mr. Peck briefly replied 
to a few of the points raised. 


THE WESTINGHOUSE TYPE-S.P. POST BRAKE 
FOR ROLLING-MILL SERVICE. 


The latest addition to the Westinghouse Electric and 
5 Company's list of apparatus for rolling mills 
is an improved brake, designed to meet the severe require- 
ments of motor service in iron and steel mills. It is of 
the solenoid post type, designed as Westinghouse type 


Fia. 1.—Front View of Westinghouse S. P. Brake. 


S.P. post brake. It is simple in construction and 
effective in operation, its principal parts being a brake 
wheel and two friction shoes, which are mounted within a 
structural frame supported by a steel base. These are 
controlled by a heavy steel spring and a totally enclosed 
solenoid in a cast-steel frame. The brake is built of cast 
iron and steel, cast iron being used in the wheel and shoes, 
as its better wearing qualities and cheapness of renewal 
make it preferable. 'The shoes and wheel are operated dry, 
and cast iron is found best for metallic surfaces unlubricated. 
The wear on the wheel is about one-sixteenth of that on 
the shoe. ‘lhe maintenance cost is low, and all repair 
parts are easily made in any ordinary shop. The open 
construction permite easy inspection of all parts. The 
shoes are clamped to the wheel during the braking period 
by means of a steel spring, and are released by the solenoid. 
The full force of the brake is applied at the moment of 
contact between the shoes and the wheel, and as soon as 
contact is made the spring ceases to contract. Thus the 
braking force is never above its normal value, and the 
stress on the brake parts and motor shaft is much less than 
is the case with ordinary brakes. Likewise the load is 
stopped in a much shorter time. То obviate the hammer- 
blow effect experienced in other types of brakes, the 
plunger is provided with lost motion to permit of over- 
travel. There is practically nothing in connection with 
the brake to get out of order, and the only attention 
needed is an occasional adjustment to take up the play due 
to the iron of the shoes. All parts needing adjustment 
are easily accessible. No lubrication of either shoes or 
wheel is required. 

Ia the design of the brake special attention has been 
paid to heating tendencies, and ample provision made to 
counteract their effect. The rim of the wheel is corrugated 
on the under-side for the double purpose of increasing its 
strength and affording a maximum radiating surface. The 
arms are numerous and curved to permit expansion of the 
rim, due to heating, without producing undue stresses in 
the arm or rim. Оп either side of the arms and extending 
from the hub are vanes, which produce a current of air 
directed against the corrugations inside the rim while the 
wheel is running. This increases the radiation of heat 

enerated and keeps the heat away from the motor bearing. 
he shoes are of cast iron with a solid thick face to permit 
longjwear. On the rear of the shoe isfa series of narrow 
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ri! s which strengthen it and increase the radiating surface. 
In operation the shoe is free to turn on a pivot and find ite 
true seat on the wheel, the pressure against the wheel 
being thus uniformly distributed, and unusual wear in any 
one part of the shoe prevented. The magnet is of cast 
steel the frame completely enclosing the winding. It is 
pivoted at the base, which prevents any tendency to bind 
as it follows the wear of the shoe. The coil may be either 
series or shunt wound for a direct-current circuit of 110, 
220, or 500 volts. The series winding is preferable to the 
shunt, due to its quicker action, and is considered as 
standard. The series coils will release the brake at 6 of 
the full-load current of the motor, and will hold it open at 
‘1 full-load current. The brake is secured to the motor by 
means of suitable brackets, which may be made integral 
with the motor frame, when so specified. This arrangement 
is strongly recommended, as it precludes all possibility of 
the brake ever getting out of alignment. 
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"WHAT 


Fic. 2.— Westinghouse 8 P. Brake fitted to Mill Motor. 


These brakes are at present made in five sizes for 25, 50, 
75, 100, and 150 h p. motors, and may be applied to any 
type of motor used in mill or crane service. A front view 
of this brake is seen in Fig. 1, where A is the wheel; 
B, shoe; C, beam ; D, compression member; E, tension 
member; F, casing enclosing solenoid; G, motor frame 
supporting the brake; H, connecting rod; I, screw fo 
adjusting clearance; J, screw to take up wear of shoe 
K, nut for adjusting travel to beam; O, pressure spring ; 
F, fulerum of lever. Fig. 2 shows a Westinghouse type 
S.P. brake fitted to mill motor. 


AN AUTOMATIC CUT-OUT. 


The automatic cut-out shown in Fig. 1 has been recently 
patented by the Allgemeine Elektricitits-Gesellschaft. Its 


Fic, 1. 


distinctive point is that it releases the switch instantaneously 
for heavy overloads but introduces a time element for 
small loads. The armature, c, is connected to the part a 
through a dash-pot, h, and an adjustable spring, i. The 
part а actuates the switch in opposition to an adjustable 
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spring, k. With small forces (small overloads) c and a are 
connected elastically through the spring i and the dash- 
pot, but with heavy loads this connection is converted into 
& rigid one. . 


RECEIVING WIRELESS SIGNALS 
PHOTOGRAPHICALLY. 


Some interesting experiments described by Herr J. 
Rieder in Der Elektrotechniker seem to indicate that 
electric waves can be made to affect a photographic plate 
so as to allow the latter to take the place of the ordinary 
coherer, Starting from the assumption that coherer action 
consists in the passage of minute sparks between the 
metallic particles, followed by partial melting together of 
the particles and a lowered resistance, Herr Rieder 
supposed that the passage of the sparks might be recorded 
photographically. He, therefore, tried the experiment of 
marking a glass plate with a sign in shellac varnish, and 
sprinkling it before drying with aluminium powder. The 
plate was then placed in contact with a silver-bromide 
dry plate in a light-tight box, and subjected to the action 
of electric waves. On developing the plate a clear copy 
of the sign was found to have been produced, and 
the same result was obtained repeatedly, whilst in 
the absence of electric waves no trace of the powdered 
sigi could be obtained. The record was found to be clearest 
ia that part where the metallic powder was least thickly 
strewn. No decohering action was found necessary—the 
sign was printed off as long as it was under the action of 
the waves, and the longer the action continued the clearer 
was the record. The action was enhanced if the back of 
the marked plate was covered with metal. Further experi- 
mente were made with the photographic box in the road 
some 70m. away from the room in which the spark-gap was 
placed. The sparks were obtained from a small influence 
machine with 7in. plates, and giving a length of spark of 
l'2in. A small antenna 20in. high was used. The results 
were quite satisfactory, and showed that the limit of distance 
was not nearlyreached. For the purpose of taking up actual 
messages the author suggests a dot of the metallic powder 
on a glass plate along which à photographic strip is moved, 
and to the metallic backing of which the end of the antenna 
is connected. Dot-and-dash messages would then be 
recorded as dots and dashes on the strip. No particulars 
as to the time taken to record a sign legibly are given. 


ELECTRICAL ACCIDENTS IN AUSTRIA IN 1907. 

The Elektrischer Verein was notified of 65 accidents in 
1907 (against 35 in 1906), 11 being fatal (against two in 
1906). The accidents were divided up as follows: in mines 
and smelting works, 15 (six fatal); in generating stations, 
six (three fatal); in factories and building operations, 11 
(two fatal). ere were 52 accidents on the Vienna trams, 
but in most cases the injured persons could resume work 
almoet immediately. 

The fatal accidents were almost all due to personal care- 
lessness, and occurred at the following voltages: one with 
three-phase currents at 220 volts, three with three-phase 
currents at 300 volts, three with single or three phase 
currents at 480 to 550 volts, two with single or three phase 
currents at over 1,000 volts, and one with direct current at 
320 volts. The accidents at such low voltages as 220 volts 
three-phase and 320 volts direct current are somewhat 
remarkable, but appear to be well authenticated. 


“ RATS." 


A curious instance of interference by a rat with the electric 
lighting of a town is given in the following account sent by the 
Berlin correspondent of the Daily Telegraph yesterday. The 
town of Chaslotten burg, which is physically continuous with, 
though administratively separate from, Berlin, was suddenly 
pune into darkness at an advanced hour on Tuesday evening 

y a failure of the electric current. Three railway stations, 
several theatres, and innumerable restaurants were affected by 
the sudden deprivation, and some extraordinary scenes of con- 


fusion were revealed by the light of hastily-sought lamps and 
candles. The stoppage, which lasted half an hour, was caused 
by a rat which had jumped in among ће ’bus bars at the power 
station. It is the second occasion on which Charlottenburg has 


been deprived of light by such a cause. 


FORTHCOMING EVENTS. 


FRIDAY, FEB. 21. 

Royal Institution of Great Britain.—At 9 p.m., ‘The Ether of 
Space,” by Sir Oliver Lodge. 

Electro-Harmonic Society.—At 8 p.m., concert (ladies night) at 
the Bechstein Hall, Wigmore-street, London, W. 

Institution of Mechanical Engineers.—At 8 p.m., at Storey's-gate, 
St. James's Park, S.W., ''Tests of a Live-Steam Feed-Water 
Heater,” by Prof. John Goodman and Mr. D B. MacLachlan. 

North-East Coast Institution of Engineers and Shipbuilders. — 
At 7.30 p.m., at Lit. and Phil., Westgate-road, Newcastle-on- 
Tyne, discussion on Mr. Н. R. Jarviss paper on ''Floating 
Docks; discussion on Mr. J. Hamilton Gibson's paper on 
‘Torsion Meters: Notes on the Form of High-Speed Ships," 
by Mr. A. E. Long. 

SATURDAY, ЁЕВ. 22. 

Institution of Electrical Engineers (Manchester Students’ 
Section).—Visit to the works of Messrs. Ferranti Limited, 
Hollinwood. ! 

Birmingham and District Electric Club.—At 7 p.m., at the 
Municipal School of Technology. The Electro-Deposition of 
Silver," by Mr. T. J. Baker. 

Association of Engineors-in-Charge. — Social at St. Bride's 
Institute, Fleet-street: 

MoxpAx, FEB. 24. 

Institution of Electrical Engineers (Students’ Section).—At 
7 p.m., annual dinner at the Holborn Restaurant. 

Institution of Electrical Engineers (Newcastle Local Section). 
At 8 p.m., at the Armstrong College, Electric Power in Docks, 


Mr. O. E. Taylor. 
TUESDAY, FEB. 25. 

Institution of Electrical Engineers (Manchester Students’ 
Section).—At 7.30 p.m., at the Municipal School of Technology, 
discussion on Gas v. Electricity.” 

Faraday Society.—At 8 p.m., at the Institution of Electrical 
Engineers, 92, Victoria-street, S.W., papers by Dr. Н. V. Veley 
and Dr. Joseph Knox. 

WEDNESDAY, FEB. 26. 

Institution of Electrical Engineers (Students! Section).—At 
7.50 p.m., at 92, Victoria-street, S. W., Wattmeters and their 
Connection," by Mr. J. C. Connan. 

Optical Society. At 8 p.m., at 20, Hanover-square, annual meeting. 

FRIDAY, FER. 28. 

Royal Institution of Great Britain.—At 9 
Combustion, with special reference to that of 
Prof. Willian Arthur Bone. 

Society of Arts.—At 8 p.m., at John-street, Ade 
Removal of Dust and Fumes in Factories," 
Haldane. 

Physical Society. Аі 5 p.m., in the Physics Laboratory of the 
Royal College of Science, Imperial Institute-road, South Кер. 
sington, Contact Potential Differences determined by Means of 
Null Solutions," by Mr. 8. W. J. Smith and Mr. Н. Moss; “ An 
Experimente] Examination of Gibbs's Theory of Surface Tension 
as the Basis of Absorption, with an Application to the Theory of 
Dyeing,” by Mr. Lewis. 

SATURDAY, FEB. 29. 

Institution of Electrical Engineers (Students' Section) —At 

10 a.m., visit to Brimsdown power station. 


Institution of Electrical Engineers (Manchester Local Section). 
At 6.45 p.m., annual dinner at the Midland Hotel, Manohester. 


m., Explosive 
ydrocarbons," by 


phi, W. O., The 
y Dr. J. Scott 


THE ELECTRICAL ENGINEERS, R. E. (VOLS.). 


Orders for week ending Saturday, Feb. 29. 
Monpay, Fes. 24. —' A" Coy.—Infantry drill (recruits), 6 p.m. 
Technical drill, 7 p.m. 


TuEspAY, FEB. 25.— В” Соу. —Infantry drill (recruits), 6 p.m. 
Technical drill, 7 p.m. 


WEDNESDAY, FEB. 26.—'' А” badge examination, 6 p.m. 
Tuurspay, FEB. 27.— C" Coy.—Infantry drill (recruits), 6 p.m. 
Technical drill, 7 p.m. 
Fripay, FEB. 28.— D' Coy.—Infantry drill, 6.50 pn 
Technical drill, 7.50 p.m 


Satunpay, Fes. 29.— Weck-end run at Portsmouth for “А” and 
* B" Companies. 
(Signed) J. Н. S. PuiLLIPs, Captain, 
Acting Adjutant, 
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TO CORRESPONDENTS. 
All communications intended for the Editor should be addressed 
C. H. W. Bicas, 139-140, Salisbury Court, Fleet Street, 
London, Е.С. Anonymous communications will not be 
noticed. Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal. 


— — —Ó——— Ė 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


THE TELEPHONE QUESTION. 


SIR,—The recent very numerous and influential deputa 
tion to the Postmaster-General has not produced any effect. 
Mr. Buxton's reply was in such general terms and во com- 
pletely ignored what the speakers had urged, often with 
great force and directness, that it would almost appear 
that it had been prepared beforehand and was fired off 
unmodified. Thus, Mr. Buxton for the greater part of his 
speech argued in favour of measured rates just as though 
the deputation had objected to them, whereas the position 
taken up was that both measured rates and flat rates were 
necessary, as the application of measured rates to large 
users would constitute а tax on commercial communication 
and aet in restraint of trade. Mr. Buxton made a 
pretence of pleading for small users, ignoring the fact 
that the deputation had pointed out to him beforehand 
that the measured rates he was imposing in common with 
the National Telephone Company constituted an increase 
and not a decrease even for that class, and were 
really sufficient to provide a flat rate all over the 
country except in London. One of the most objection- 
able features in the reply was the distinct statement 
by the Postmaster-General that, although the National 
Telephone Company’s system of charging and recording 
calls might be fallible, he did not think the same objection 
could be pleaded to the system of the Post Office, because 
their recording apparatus was “automatic.” One cannot, 
of course, imagine that Mr. Buxton intentionally stated 
what he knew was not true, but this only shows how 
easily a gentleman in his position can be misled by 
information from subordinates which he is not competent 
to sift. So far from the Post Office system of record- 


ing being automatic, it allows an operator to record 
as many calls as she may choose against any sub- 
scriber, and to mark none against any other—a fact 
which I, amongst others, havo already pointed out in 
the Press. The fancied immunity of the Post Office 
System from complaints of overcharging is ridiculous in 
view of the columns of indignant lettere which have 
appeared in the London Press during the past year, and 
the fact that on Feb. 135 it was stated in the City of 
London Court that * there were so many witnesses ready 
to testify that their telephone bills were too high that 
there was not time to hear them." Mr. Buxton made no 
reply whatever to the complaints of inefficient service 
and the forcing of obsolete types of instruments on 
subscribers. 

The objection to the appointment of a select committee 
will not bear investigation, and is clearly a device to 
delay and gain time. Mr. Buxton says that the Post 
Office has not yet sufficient experience to lay trust. 
worthy statistics of cost of construction and working 
before a select committee, and will not be in a position to 
do so for some time to come; but the work of a select 
committee would not be to decide upon evidence provided 
by the Post Office, which has ever proved, in telephone 
matters, absolutely untrustworthy. A select committee 
would take up the question of municipal telephone 
exchanges, and look at the matter by means of the light 
they afford. It could be clearly proved to a select com- 
mittee that municipalities can give a flat rate of £5 to £6 
per annum to the busiest subscribers, and measured rates 
of from £1. 108. to £3. 10s. per annum. Municipal 
exchanges have been subjected to constant attacks in the 
Press and otherwise by officials of the Post Office and 
others, but it could be shown to a select committee that, as 
a rule, they have given satisfaction to their subscribers, 
and that, so far Kom being failures, they have been 
carried on in the face of competition of the most 
unfair character, and in spite of special difficulties 
created by the Post Office, with the connivance 
of the Local Government Board, the very obvious 
intention being to compel the municipal systems to sell 
their businesses, and, by thus branding them with the 
stigma of failure, to discount their efforts and clear the 
road for increased charges and curtailed privileges. This 
the Post Offce will succeed in doing unless telephone sub- 
scribers organise and make themselves heard in Parliament, 
As one of the oldest telephone engineers in the country, 
and one possessed of а more extensive and varied expe- 
rience than most, I can affirm that there is no sort of 
justification in the new charges and restrictions, and that 
the municipal tariffs and regulations are amply sufficient 
for all legitimate purposes.— Yours, eto., 

A. R. BENNETT. 


ELECTRIC RAILWAY OPERATION. 


S1r,—Having perused in the last issue of the Electrical 
Engineer an article on “Problems of Electric Railway 
Operation,” might I ask on what lines, if any, are series 
compensated motors run on a frequency of 125 cycles per 
second, as given in one table? Why does the author 
state that the single-phase motor is not suited for heavy 
load traction when it is considerably employed for such on 
the Continent and in U S.A.! Also, absolutely no recogni- 
tion is taken of the higher line voltage and, in consequence, 
longer distance of transmission that is possible for sing!e- 
pee alternating current than with continuous current. 

o consideration is taken of the fact that, owing to the use 
of transformers for control on alternating currents, it is 
considerably more efficient than rheostatic control on 


continuous eurrent.— Yours, eto., GREASEPOT. 
THE STAFF OF SMALL CENTRAL STATIONS. 


SiR,—The letter of A Central-Station Man” merely 
proves that he is undoubtedly amateurish. That be has 
done so little springing is due to the above fact, and I can 
quite believe that he has “gone through” the usual training 
in the way that many others do—viz., with their eyes shut. 
The usual excuse of the incompetent chief is trotted out 
when he speaks of unfeeling corporation committees. If 
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“ A Central-Station Man” will make his station pay, the 
committee will always accede toa reasonable request for 
an increase for his assistants. This habit of blaming the 
committee for everything connected with assistants’ 
salaries is very frequently met with, is seldom true, 
and is always despicable. Let “А Central - Station 
Man" staff his station as recommended by Electricity 
Supply,” and let bim psy a reasonable salary to his 
assistants to begin with, and give them to understand that 
there will be no increases until the station does pay. As 
regards the-lads he mentions in so flippant a manner, ће 
has no right to take advantage of their ignorance of the 
real state of the central-station profession in order to try 
to cut down his expenses ; in fact, that he tries to do so is 
sufficient evidence that he does not understand how to 
manage а small station. The injury he does to his own 
profession by turning into it half-trained youths is con- 
siderable; moreover, he must know it to be so, but he 
does not care about the injury he may d» his fellows ав 
long as he fancies his methods will serve his purpose I 
shall be pleased to help “Electricity Supply” in any way 
possible in the formation of ап as:istants’ union, and for 
that purpose, Mr. Editor, you may forward my name to 
him if he desires it. —Yours, etc., DRASTIC. 


SIR. —“ Drastic” in the Electrical Engineer advocates an 
examination to be held by the Board of Trade for assistant 
engineers engaged in electricity supply. The idea is very 
good. Аб prosent assistant engineers have absolutely to 
rely on their chief for their testimonials, and, though the 
applicant may be а very good man, sometimes a chief may 
let personal spite, or in many cases a want of knowledge of 
what his assistant is capable of, affect the testimonial. So 
many chiefs suffer from “swelled head that they honestly 
think no one is any good but themselves. Ап examination 
would place us on & very different footing, and weed and 
keep out those who were not competent for the work, and 
the certificate would at once show a man's worth and give 
him more self-reliance. That the present system of testi- 
monials is an absolute failure is, I think, the opinion of 
nearly everyone.— Yours, etc., SHIFT ENGINEER. 

Feb. 16, 1908. 


ELECTRIC LAMPS. 


SIR, —All interested in the manufacture or distribution 
of the above must be aware of tho useless cutting in prices 
that is going on, to the detriment of the maker and dis. 
tributor alike. The manufacturer who allows his lamps to 
be sold at any price, aud says it is no business of his to 
prevent the reckless cutter playing ducks and drakes with 
his business, is no true friend to the trade, who ask for a 
fair living profit when handling any maker's goods. 

Certain manufacturers have agreed to maintain fixed 
retail prices, and are announcing the same to their 
customers, and those firms will be supported by the members 
of the Ironmongers’ Federated Association, Incorporated, 
and the Electrical Contractors’ Association, Incorporated. 
The above associations will do all in their power to prevent 
the reckless cutting of prices, which only means ruiu tothe 
distributing trade.— Yours, ete., 

R. H. SMITH, 

General Secretary, Ironmongers’ Federated Association. 
LEONARD G. TATE, 

Hon. Secretary, Electrical Contractors’ Association. 


QUESTION No. 1,044. 

SIR, —I beg to call your attention to a slight error in 
wording of query No. 1,044 appearing in your last issue. 
The full stop should be а comma and the query mark 
omitted. As it is printed it is unintelligible.— Yours, ete., 


G. D. A. 


ELECTRICAL CONTRACTORS’ ASSOCIATION. 


— — 


The seventh annual dinner of the Electrioal Contractors 
Association was beld on Monday last, Feb. 17, at the 
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Holborn Restaurant, London. Mr. A. Rashleigh Phipps, 
tbe president of the association, was in the chair, and 
among the 150 guests present were many gentlemen 
prominently connected with the electrical manufacturing 
industries. The dinner passed off most successfully, very 
little evidence of any depression in the business of electrical 
contracting being discernible in the cheerful gathering. 
After the loyal toasts were duly honoured, 

Мг. W. R RAWLINGS, A. M. I. E E., past-president, pro- 
posed “ Тһе Houses of Parliament,“ to which toast Mr. 
HERBERT NIEL D, M P., responded The latter urged that 
municipalities shoull keep their “hands off" electricity 
undertakings, on the ground that it was unfair to invest 
large sums of publie money in plant that might soon become 
obsolete. 

Mr, LEON GasrkR, M I E.E., submitted the toast of The 
Electrical Contractors’ Association,’ and in doing во 
commented upon the growth of the association, which, 
thongh started in 1901, now numbered 300 members. He 
claimed that the fact of the association practically 
sc utinising its members would tend to raise the status of 
the electrical contractor, so that membership of the asso- 
ciation would he synonymous with honesty, integrity, and 
good work. He urged upon them the importance of 
following up developments in connection with metallic- 
filament lamps, and to equip themselves with a vicw to 
refuting the absurdly exaggerated statements of the gas 
people. He had just learned that the Americau Instituto 
of Electrical Engineers had consented to receive a joint 
deputation representing the electric and gas lighting 
interests to discuss the question of nomenclature and 
standards of rating. 

Mr. А. К. Pfiprs (the president) in his reply explained 
the constitution of the association, and referred to the 
exceptional activity among the provincial branches. The 
Scottish section displayed remarkable energy, and new 
branches had been formed during the past year in 
Aberdeen, Ayr, and Dundee. Compared with tbe pro- 
vincial section, the London section was very much behind, 
a membership of 115 being but a small proportion of 
the total number of electrical contractors in the district. 
Мг. l hipps then alluded to the task of the Electrical 
Contractors’ Association in opposing those clauses in the 
London County Council General Powers Bil which were 
inimical to the interests of electrical contractors, and he 
paid a tribute to their hon. solicitor, Mr. R Tweedy 
Smitb, for the way he had managed to get inserted in last 
year's В 11 а clause whereby all electrical contracting work 
that a municipality intended to carry out should be doe 
through an electrical contractor. The association h d 
checked certain trade abuses, and had been instrumental 
in doing things which had benefited member and noii- 
member alike IIe appealed to those who stood outside 
the association to come in and support them, instead of 
criticising them from aloof. He threw out a challenge to 
those contractors who were not yet members, that if they 
joined the association the present office-holdera would 
resign their positions and give to the new comers their 
whole-hearted support. Mr. Phipps paid a tribute to 
Mr. E. J. Hogan for the ablo way he had organisc the 
dinner, and he wished him success in his new business 
venture. 

The toast of “The Institution of Electrical Engincers 
and Kindred Associations” was proposed by Mr. E. L. 
BERRY, who pleaded for a little more consideration from 
the Institution for the work of the contractors ; and Mr. 
Нссо HIRST, who responded, assured them that during 
his tenure of office he had taken much trouble to bring to 
the notice of the scientific members of the Council the 
existence of the electrical contractor. Touching upon the 
status of the electrical contractor, he said that, in spite cf 
the threatened decay of electrical engineering in this 
country, in the use of the incandescent lamp we were 
far ahead of any other country, and the popularity cf 
electric lighting here was due to the electrical contractor. 
Mr. W. DAVENPORT also responded to this toast on behalf 
of the Electrical Manufacturers’ Association. The toast cf 
“The Chairman was proposed by Mr. J. MCDERMOTT, 
J P. A programme of music was gone through during thq 
course of the evening, | | 
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A pleasing feature of the proceedings was the presenta- 
tion by the president, on behalf of the members, of a cheque 
to Mr. Leonard G. Tate, the hon. secretary, as a tribute to 
his whole-hearted devotion to the association and in 
recognition of his arduous work during the past three 
years. This testimonial has been generously subscribed to, 
but it has been decided to keep the list open for the next 
two weeks in order to give other members an opportunity 
uf subscribing. This is an excellent policy, for never was 
an honorary officer of an association more worthy of such 
a tribute than is Mr. Tate. 

The arrangements for the dinner were admirably carried 
out by Mr. E J. Hogan. 


TEST RESULTS OF PRIMARY CELLS. 


Tbe commission instituted in 1906 by the Association 
des Industriels de France contre les Accident du Travail 
for competitive tests between various cells has recently 

ublished its report. Messrs, Leclanché and Co. and 

essrs. Rousselle and Tournaire received prizes for cells of 
the Leclanché type giving the following results. The 
cells ee in each case discharged until the voltage fell to 
'5 volt: 
— E. M. F. —— Capacity —- Resist- 
Watt ance 


Type of cell. Weight.Volume. At Aver-Amp. Watt hours used in 
start. age. hours. hours. per external 
b 


Leclanché type Ib. cub. in. . circuit. 
AE 2˙8 41 155 8 060319 5087182 10 
AP s 7:75 122 15 79 197 37 154 91 195 5 
ET MA 100 167 1°57 :872184818007180 5 

Rousselle and 

Tournaire 
dry cell ...... 51 565 15 83 69:96 5807188 10 


A numberof other fluid and dry cells were also tested, 
but all show lower results than the above.—Cenlralblatt fiir 
Accumulatoren. 


AN IMPROVED SPARK-GAP. 


When condenser circuits with spark-gaps are used for 
measuring purposes it has often been noticed that in spite 
of every care the sparks behave very erratically. Repeated 
complaints on this point have appeared in the literature of 
the subject. A writer in the Physikalische Zeitschrift 
describes a simple method of overcoming the difficulty. 


A pointed wire is attached to one pole of the spark-gap, 
preferably the negative one, in the way shown in Fig. 1, 
and if its distance is properly adjusted the sparks will 
eontinue to pass between the balls with practically the 
same average voltage as before, but their regularity will 
be extraordinarily increased. 


— ——— er — — ——Ó— ——— 


EXPERIMENTS WITH BREAKING HIGH VOLTAGES. 


Some interesting experiments have recently been con- 
ducted at the works of Dick, Kerr, and Co., at Preston, to 
determine the ability of the Von Zweigbergk metallic sbield 
blow-out for breaking high-voltage direct current, and inci- 
dentally the practicability of high-voltage direct-current 
railway operation. The tests were made with a specially- 
designed blow-out coil 64in. in diameter, and weighing 
about 351b. Direct current at 3,200 volts was applied, 
with 12 40-h.p. 500-volt railway motors connected in 
ое two in parallel and six in series, in order to give 
an induction discharge similar to that which would be 


produced by two 175-h.p. 1,500-volt motors in series. A 
current of from 75 to 100 amperes was broken several 
hundred times, but hardly any traces of wear could be 
detected on inspecting the contacts. The results have 
been so successful that an equipment for 4,000 volts direct 
current is now being built by Dick, Kerr, and Co. The 
equipment will consist of two motors each of 1,900 volts, 
but capable of working up to about 2,000 volts, and of 
about 200 h.p. capacity each. These motors will he con- 
nected permanently in series to allow for a line voltage of 
about 4,000. The Von Zweigbergk Controller Company, 
whose headquarters are in Cleveland. Ohio, is now manu- 
facturing blow-outs for this voltage.— Street Railway Journal. 


—— 


GLASGOW LOCAL SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


The monthly meeting of the Glasgow Local Section of the 
Institution was held on Feb. 11, Prof. Baily being in the 
chair. The adjourned discussion on Mr. Snell's paper on 
„The Cost of Electrical Power for Industrial Purposes " was 
continued. 

Мг. Е. A. NEewiNcTON (Edinburgh) said the paper showed 
that suction gas plant was not the serious competitor it was 
expected to be a few years ago, because the figures showed that 
suction gas plant could not be run any cheaper than town gas. 
Electric motors displaced town gas every day of the week, and 
probably the same thing would happen with suction gas plant 
after it had been running a bit longer. He could not agree 
with Mr. Snell that Greater London cleared of factory chimneys 
would be a very much better place to live in. He thought the 
ordinary house was more the cause of fog and smoke than 
factory chimneys. He did not think that cheap supply of 

wer would assist to prevent the migration of power users, 

cause land, wages, and rates were very much lower in other 
laces, and, therefore, large works were bound to leave London. 
here were many towns where high-tension transmission was 
not necessary. In Edinburgh they had 90,000 h.p. of motors 
connected to a low-tension system throughout. For combined 
lighting and power they wanted a diversity factor of 1 during 
the greater number of hours of the day, and as high as possible 
during one or two hours of peak load. It was never during these 
hours that it would be of any use tothem. Mr. Snell had shown 
that the London companies were all drifting into bankruptcy, and 
as а remedy it was proposed that a large power station must be 
erected at a minimum of cost, but without prejudicing the 
present capital involved in the existing undertakings. He 
(Mr. Newington) should like to know how it was to be done, 
Mr. Snell seemed to think that London was urgently in need of 
400,000 h.p. of plant electrically driven. The speaker would 
ask him not to be too hurried. At the end of 42 years London 
would make a clean sweep and start afresh. 

Mr. КАРНАЕІ, (London) said it would pay the London com- 
panies to put in larger plant and to remodel their stations at 
once if 16 were not for the terrible purchase clause, and they 
would then be ready to supply at even smaller rates than at 
present. 

Mr. Parsons (Govan) said, in connection with the docking of 
vessels, Mr. Snell took an unfair method of comparison. In 
the case of а vessel of 2,600 tons, 3,875 tons of water were 
pumped. In the case of the gas-engine, when Mr. Snell had a 
vessel of 1,760 tons he pumped 10,632 tons of water. If they 
took the foot-tons of water pumped in the case of the electric 
dock they had 62,000 foot-tons, and that worked out at *'0135d., 
per foot-ton pumped, whereas the gas-engine pump worked out 
at а figure 35 per cent. less than this. That figure could le 
made much worse if it had in the electrically-operated dock a 
vessel of 4,000 tons and in the other a vessel of one ton 
Mr. Snell said it would have been better if some of the smaller 
local stations had been prevented from putting down their own 
plant. The speaker found from the Electrical Times that such 
places had come out particularly well. So far the examples of 
places being supplied in bulk were not very favourable. 

Prof. Batty (Edinburgh) said there was a number of ways in 
which alternating currents were by no means 80 convenient as 
low-tension current, and the small user, who was the most 
important factor in the clientele of a city supply.undertaking, 
could most conveniently use the latter in many cases. Ho 
could not see how the large power companies advocated in the 
paper were to oust the small local concerns without taking from 
the latter their goodwill and all the experience they had built 
up and paying them nothing in return. It was only by such 
confiseatron that the large power companies could give supplies 
at the low figures mentioned. 

Mr. SNELL, in reply, strongly defended the main contentions 
of the paper, but as the hour was late he asked that he be 
allowed to communicate his reply. 
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BRUCE AND THE SPIDER. 
(Revised Version. ) 
BY SIMPLEX. 


Sunderland Corporation have christened their new 
2,000-kw. turbo-alternator “ Тһе Bruce,” in compliment 
to the chairman of the Electricity Committee. If any 
piece of apparatus were more fit than another to be 
designated by a number rather than a name, it is the 
perfectly standard production of Messrs. Willans and 
Robinson and Dick, Kerr, and Co. However, if Robinson 
be willio, why should Dick care? The following is a 
prophetie peep into futurity : 


The Bruce of Sunderland shut itself down 
In a lonoly mood, to think. 

As it was at that period lighting the town 
It induced all the lights to blink. 


The switchboard attendant, he tore at his hair, 
The driver condemned his soul ; 

The greaser shot down the condenser pit stair, 
And the station was up a pole. 


The engineer spake as an E.-in-C. can, 
The station cat fled for ita life. 

The pupil to sit on the safety-valve ran, 
And the stoker went home to his wife. 


They signalled up spares by the dozen or more, 
They wrestled with switches and lamps. 

1 synchronised madly for two hours or more, 
And the volts had a row with the amps. 


And when they had got through this dreadful turmoil 
And searched for the true reason why, 

They found that a spider had drowned in the oil 

And blocked the main bearing supply. 


BRUCE PEEBLES AND CO, LIMITED. 


А circular was issued on Saturday last by the secretary of 
Bruce Peebles and Co., Limited, informing the shareholders 
that it has become necessary to call 4 meeting for the 
puros of putting the company into voluntary liquidation, 
with a view to reconstruction. The circular goes on to 
state that this step has been rendered necessary owing to 
the need for additional working capital. А further issue of 
debentures was sanctioned by the shareholders in April 
last, but owing to the extreme stringency of the money 
market it was found impracticable to make such issue, 
and for the same reason it has not been possible to 
realise advantageously the securities in which the company is 
interested. The directors are already considering plans for the 
reconstruction of the company, which have been submitted to 
and favourably received by some of the larger creditors and 
EE of the preference shareholders. Proxies are 
asked for a meeting convened for the 24th inst., when a 
resolution will be proposed to the effect that it having been 
found that the company cannot by reason of its liabilities con- 
tinue its business, 1t is advisable to wind up voluntarily. 

The company was registered in 1905, and the authorised 
capital is £300,000, divided into 50,000 ordinary and 30,000 
preference shares of £5, of which £291,905 in 28,581 ordinary 
and 30,000 preference shares have been subscribed and called up. 


TRADE NOTES AND NOVELTIES. 


D.P. Batteries. 


An illustrated list has been prepared for the D. P. Battery 
Company, Limited, Lumford Mills, Bakewell, Derbyshire, in 
which is set out in three languages— English, Japanese, and 
French—the uses and advantages of the well-known D.P. 
battery, the types produced, their adaptability, and other useful 
information. . 


Morganite and Battersea Carbon Brushes. 


The Morgan Crucible Company, Limited, Battersea Works, 
London, S. W., have issued a new brochure giving full informa- 
tion respecting their Morganite and Battersea carbon brushes. 
Not only are the special Morganite brushes made at the works 
in Battersea, but the special Battersea carbon brushes, which 
have been introduced to meet the demand for high-grade 
ordinary carbon brushes for those sizes and types of. dynamos 
for which Morganite brushes are not considered suitable, are 


now being made at this large, well-equipped factory, so that it 
is no longer necessary for English firms to buy the imported 
carbon brushes, which have hitherto been the only ones 
obtainable. 

Electrical Instruments. 


Measrs. Isenthal and Co., 85, Mortimer-street, Cavendish- 
square, London, W., have just listed some of their latest 
specialities, comprising stationary and portable instruments of 
the electromagnetie, moving-coil, hot-wire, and dynamometric 
types, as well as a series of insulation testers and special 
switchboard instruments. 

Messrs. F. Darton and Co., Clerkenwell Optical Works, 142, 
St. John-street, London, E.C., have placed on the market a 
number of interesting electrical novelties, including small elec- 
tric motors and dynamo sets, such as are especially useful for 
demonstration purposes. 


Are Lamp Lowering Gear. 


Apropos of the experimental installation of street-spanning 
arc lamps in the City, some similarly suspended lamps have 
recently been converted by the London Electric Firm, Croydon, 
to the lowering principle for Mr. 1 tlie borough electrical 
engineer, Eastbourne. Hitherto the lamps were fixtures, and 


the usual laborious business of trimming with the tower wagon 
was resorted to. "The distance between the span-wire poles is 


Fic. I. 


about 64ft., and the winch is secured by wrought-iron straps to 
the outside of one of these, the wire rope running from it over 
a guide pulley to the contact and suspension device. Fig. 1 
shows a modification of this gear with a special winch arranged 
for drawing the lamp with its gear horizontally along the 
suspension wire, and then down to the footpath, clear of the 
traftic in the centre of the road. The gear at Eastbourne is of 
the company’s well-known positive action type, and the winch 
of the self-sustaining type, both being patented. 


Grease Cleaner. 


Messrs. Beanland, Perkin, and Co., School Close Works, 
Neville-street, Leeds, have just put on the market in new form 
and sizes their well-known preparation for cleaning from the 
hands machine grease, paint, ink, etc. А trial tin of this 

reparation, which is known by the name of ‘‘Gre-Solvent,”’ 
has reached us, aud, according to the test to which it has been 
put, it admirably fulfils the claims which are made for it. 


Catalogues and Lists. 


Messrs. Baxendale and Co., Miller-street Works, Manchester, 
have issued an illustrated catalogue of telephones, fire-alarms, 
switchboards, wires, cables, switches, etc. 

The Walters Electrical Manufacturing Company, Limited, 
Kensal-road, London, W., have sent us а copy of their latest 
catalogue, which covers an extensive field of electrica] manu- 
facturing. й 

The catalogue just issued by Messrs. Hodgson and Stead, 
Egerton Ironworks, Windsor-street, Regent-road, Salford, Man- 
chester, embraces the latest specialities in weighing machinery 
suitable to the electrical trades. 

The Warner Engineering Company, Limited, Dartmouth- 
street, Westminster, have sent us a price-list of Warner-Solio 
arc lamps for direct and alternating current, which are claimed 
to give the economy of flame arc lamps without voppered 
carbons or metal соге. A" 

The Allgemeine Elektricitéts-Gesellschaft, Berlin, have just 
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issued three booklets: ‘‘ Die Elektrizitaet im Druckereien,” 
** Der Glüh- und Harteofen,” and Elektrische Lokomotiven 
im Berg- und Hüttenbetreib." These are obtainable from the 
company’s London house, from which has also been issued 
within the last few days price-lists dealing with transformers, 
meters, and metallic-filament lamps. | 

The Foster Arc Lamp and Engineering Company, Limited, 
Worple- road, Wimbledon, London, S. W. have just issued 
a new price-list which covers all the requirements of the 
arc lamp trade and all conditions of supply. Particulars are 
also given of an auto-transformer of specially high efficiency for 
use with metallic-filament lamps. The prices of this are 
extremely reasonable. The efficiency is from 96 to 98 per 
cent. at full load. ` 


THE ELECTRIC LIGHTING ACTS. 


In the House of Commons this week, Mr. Lloyd-George, 
the President of the Board of Trade, in reply to а question, 
stated that he hoped to introduce a Bill amending the Electric 
Lighting Acts as soon as there seemed to be a reasonable 
prospect of time being available for its discussion. 


PERSONAL. 


Mr. О. S. Davidson, electrical engineer to the Esling Town Council, 
has received an increase of salary of £25 per annum. 

The Postmaster-General has appointed Sir John Gavey, C.B., late 
engineer-in-chief, to be consulting engineer to the Post Office. 

Mr. A. L. C. Fell, the tramways manager of the London County 
Council, has bcen granted an increase of salary of £250 per annum, 
making his salary £1,750. 

Mr. R. M. Carr, the resident engineer of the Leek Urban District 
Council, has been appointed consulting engineer for th» erection of 
the producer plant and other extensions at the electricity works, 

The London Gazette announces that the pirtnership between J. Н. 
Barker, W. Hall, and E. P. Harvey, carrying on business as civil and 
electrical engineers at 2, Collingwood-strect, Newcastle-on-Tyne, has 
been dissolved. 

The London County Council have increased the salary of Mr. E. L. 
Pope, the resident electrica] superintendent of the tramways, from 
£400 to £425, and that of Mr. (1. Dickens, superintendent of stores, 
from £255 to £3C0 per annum. 

Mr. E. Shoriocks, of Leeds, has been appointed chief clerk in the 
Stockport Corporation tramway office, «кү vacant by the resigna- 
tion of Mr. Harry C. Allin on his appointment as assistant secretary 
to the R-ading Electricity Supply Co. 

We regret to record the death of Mr. William Robson Smith, a 
retired Post Office electrical engineer. Пе joined the Post Office staff 
of mechani-ians under Mr. A. W. Heaviside in Newcastle-on. Tyne 
shortly before the invention of the telephone. In due course he 
became one of Mr. A. W. Heaviside's ablest assistants in the pioneer 
work of practically applying the telephone in the first Post Office 
exchange at Newcastle-on-Tyne. Mr. Smitb, being of the progressive 
order, gradually qualified in most of the branches of electrical 
engineering, always acquitting himself with credit. He became a 
lecturer under the City and Guilds science classes, and advanced in 
the service to the position of assistant snperintending engineer-iu- 
charge of tLe London Central Post Office Exchange. In 1902 he 
retired through failure in health amidst the regrets of those who knew 
lim and appreciated his excellent qualities. Mr. Smith probably 
made the first telephone, from a description of the principles ribed 
in the English Mechanic, in England in May, 1877. Prof. Bell 
visited Newcastle in September of that year, and expressed his 
surprise and gratification in using them. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Bolten. —Electrical appliances are being installed in the spinning 
mills of Messrs. Ainsworth and Co. 

Pendlebury.—Acditional o'ectric motors are being put down at the 
bleaching works of Messrs. Sackville and Swallow. 

Worsley.—Electric motors have been installed at the cotton goods 
manuſactory of Messrs. Burgess, Ledward, and Co. 

Shrewsbury.— During the past year the units sold from the Cor- 
poration works show an increase of 48,103 compared with 1906. 

Gravesend.—The Local Government Board have sanctioned the 
borrowing of £7,075 for the purpose of extending the electricity 
mains. 

West Moors.—Tle Telephone Co. are now actively pushing 
forward the work of installing the telephone in West Moors and 
district. 

Bonnyrigg.—The gas company have declined to accede to the 

uest of the Town Council for the use of modern burners in the 
public lampe. 

Rochdale.—On Feb. 25 the Local Government Board will hold an 
inquiry into the Town Council's application for power to borrow 
£22,175 for electric lighting. 


Buxton.—Tle Local Government Board have sanctioned the 
borrowing of £1.550 by the Urban District Council for an extension 
to the electricity undertaking. 

Umbogintwini (8.A.). —Messrs. Kynoch, Limited, have decided to 
erect a factory for the manufacture of explosives and other products. 
Electrical appliances will be installed. 

Leek.—The Local Government Board will hold an inquiry on 
Feb. 26 into-the Urban District Council's application for sanction to 
borrow £8 250 for the electricity undertaking. 

Eastbourne.—The Local Government Board will hold au inquiry 
on Feb. 28 into the application of the Corporation for sanction to 
borrow £7,000 for their electricity undertaking. ( 

Barking.—An inquiry will be held on Feb. 27 by the Local Govern- 
ment Board into the application of the Urban District Council for 
permission to borrow £2,400 for their electricity undertaking. 


Ballyshannon.—At the last meeting of the Urban Council permis- 
sion was given to Mr. J. S. Myles, J.P., to install electric lighting 
in the town as a private enterprise, subject to public rights being 
secured. 

Hornsey.—An inquiry will be held on Feb. 28 by the Local 
Government Board into the Urban District Council's үрен for 
sanction to the borrowing of £10,000 for purposes of the electreiity 
undertaking. 

Paris.—Fire broke out in the wireless tele raphy station of the 
Eiffel Tower on the 18th iust., and caused 98 e damage. All 
except the actual receiving apparatus and the wires to the tower has 
been gutted and wrecked. 

Walsall.—The Town Council have decided to apply to the Local 
Government Board for their sanction to the borrowing of £2,600, 
with which, together with a sum of £1,400, they propose to install а 
condensing plant at the electricity works. 

Bournemouth and Poole Electricity Supply Co, — The 
directors recommend a final dividend on the ordinary shares at the 
rate of 9 per cent. per annum for the half-year ended Dec. 31, 1907, 
making 7 per cent. for the year, less income tax. 


Ad .—The Parish Council have passed a rosolution that 
they are of opinion that in the interests of the ratepayers of Adding- 
ham some alteration in the gas supply is necessary, and that the 
present supply is unsatisfactory in quality and price. 

King’s Lynn.—At tle last Electricity Committee meeting the 
engineer reported that since the previous mecting applications had 
been received from two additional consumers for 89 lamps of-8 c.p. or 
equivalent, makinz a total of 29,250 lamps and 616 connections. 


Dunfermline.—The Town Counsil have rejected a proposal to sell 
their provisional order to & company, and have agreed to appoint an 
engineer to prepare actual estimates of alternative schemes—a 
municipal generating station and electricity in bulk from the Fife 
Power Co. 

Baildon.—The District Council have decided to resist tho astound- 
ing demand of the Shipley District Council for an inorease in the 
charges of gas for street-lighting from 2s. 8d. per 1,000ftt to 3e. 4d , 
and are considering а scheme of electric lighting proposéd by an 
electrical company from Bradford. 

Ashton.—The Board of Guardians having рө, to the Local 
Government Board for power to borrow £2,000 for electric lighting 
рев; at the workhouse hospital, the last-named authority have 

eclined the sanction as they previously did in October, 1905, stating 
they sec no reason for altering their decision on that occasion. 


Kidwelly.—At a meeting of the Council on Monday last it was 
resolved to consider the matter of lighting the town with electricity, 
and electric lighting firms have been invited to forward proposals 
for crecting plant, the machinery to run o7 suction gas power. A 
committee has been appointed to go thoroughly into the matter. 


Falkirk.—A staff of woikmen are at presont engaged in the out- 
skirts of Falkirk inserting the cablo containing telegraph wires into 
the underground pipe which had been previously laid for the purpose. 
The work is in connection with the scheme of the Post Office autho- 
rities for connecting Edinburgh and Glasgow with an underground 
telegraphic system. 

Ayr.—The Town Oouncil have authorised an extension of the 
electricity mains from the burgh boundary to Newark Castle. The 
have also received a lengthy report from the engineer dealing with 
proposed extensions and alterations of plant. This report is to be 

rinted and issued to each member for full considcration betore it is 
iscussed in committee. 

Grimsby.—At the last Corporation Electricity Committee meeting 
the electrical engineer (Mr. W. A. Vignoles) reported that during the 
month 216.715 units of current had n sold, an increase of 78,856 
units on the corresponding period of last year. The engineer was 
authorised to fix an overhead shaft in connection with the automatic 
stokers at an estimated cost of £130. 8 

Huddersfield.—At the last meeting of the Town Council the 
yearly statement of the electricity department was presented. The 
gross receipts were shown to have best £30,353, and the expenditure 
£19,559. After interest on loans, contribution towards redemption 
of debt, and other sums had been deducted, there was a net*balance 
of £985, which was placed to the depreciation and contingencies fund, 
which now stands at £11,874. 

City of London Electric Lighting Co.—The directors have 
declared а dividend of бз. on the preference shares for the half-year 
ended Ш.с. 31, making a total distribution for the year of ^12s., or 
6 per cent. per annum, and 7s. on the ordinary shares, which with 
the interim of 58. paid in July makes the total distribution 12s., or at 
the rate of 6 per cent. per annum. After making allowance for 
reserve, £20,000 is carried forward. 
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Hollywood. With regard to the proposed electric lighting of the 
town, Messrs. Wilkins and Purdon have written the Urban District 
Council stating that a generating station for the supply of electricity 
sufficient for Loth public lighting and private customers could be 
instituted in Holywood for £2,000, excluding the cost of building and 
the laying of the mains. The Council adjourned the whole matter 
for full consideration to the mid-monthly meeting. 

Long Eaton.—The manager of the electricity works has reported to 
the Electricity Committee that for the month 106,787 units were 
generated, as against 99,578 in the corresponding period of last year, 
showing a largeincrease ; and that considerable saving had been made 
in using certain lamps for public lighting. In view of the opposi- 
tion at the inquiry last week these figures arc considered very 
satisfactory. In spite of bad trade the demand for electricity is 
increasing. 

Hollinwood.—An alarming fire broke out at tho gasworks on 
Saturday morning last. At the time a number of workmen were 
engaged in the retort house of the water-gas plant, when suddenly a 
huge flame of fire shot forth from the vicinity of the retorts, and 
quickly the place was ablaze, The whole of the building, which is of 
two storeys, was enveloped. The flames attacked the roof. and all 
the panes of glass in the windows were broken by the heat. The glare 
was seen for some distance around. 


Belfast.—At the last meeting of the Electricity Committee the 
engineer stated that he had received an application from Campbell 
Oollege which would mean an oxtension of the cable in that district 
at a cost of шош like £255. The governors of the college 
merely intended to have 24 lamps at the present time, but he was 
almost sure that if they got the electric current into the building they 
would continue to increase their order, and that ultimately they might 
use 1,600 lamps, which would mean a very valuable account for the 
Corporation. 

Battersea.— The report of the electrical engineer for the quarter 
ending Dec. 31, 1907, reveals a further addition of the steady progress 
which has been continuous under the management of Mr. Bond. The 
units sold for private lighting show an inerease of 15 per cent. over 
the number sold in 1906, power shows an advance of 50} per cent., 
and publie lighting 7 per cent. The total number was 967,890 units 
for 1907, against 816,740. Whilst the total units sold have been 
increased by 184 per cent. and the income by 15j per cent. over the 
corresponding period of last year—the revenue being up £1,279—the 
additional cost of generation in respect of the increase only amounts 
to £242. 

West Ham.—At the last Town Council meeting the Electric 
Lighting and Tramways Committee presented a report of tho elec- 
trical enginder containing estimates of capital requirements for the 
electricity undertaking to last until March, 1910, for which it was 
proposed to make application to the Local Government Board. The 
total estimated capital required amounted to £71,925, including a sum 
of £7,145 spent in excess of the previous application. Alderman 
Littler asked leave to take the report back in order that more informa- 
tion might be supplied. He thought that both the Tramways Com- 
mittee and Finance Committee should go into the matter. The report 
was adopted. 

Burslem. —The engineer reported to the last meeting of the Electric 
Lighting Committee that the units generated duriug January were 
76,687, compared with 38,577 during the corresponding month of last 
year; that the number of 8-c.p. lamps in use was 11,413, compared 
with 7,252; and that the number of motors in use was 85, compared 
with 74 in December. The Chairman pointed out that in the last 
12 months the output of the olectric lighting works had beon doubled, 
and, in addition, 85 motors were now in use in the town, representing 
something over 400 h.p. They had already spent on the works a sum 
of £32,000, but the increased demand would necessitate their installing 
a new boiler and other plant in the near future. 


Stock Exchange.—Applications have boen made to the Stock 
Exchange Committee to appoint a special settling day in and to grant 
а quotation to the Cuban Central Railway's further issue of 10,000 
54 per cent. preference shares of £10 each, fully paid, and to allow the 
following securities to be quoted in the official list: Buenos Ayres 
Central Railway's £600,000 44 per cent. first mortgage debentures in 
lieu of the scrip: now quoted; Rio de Janeiro Tramway, Light, and 
Power Co.'s 250,000 shares of 100dol. each and 23,926,900dol. first 
mortgage 30-year 5 per cent. gold bonds, Nos. 1 to 5,000 of 1,000dol., 
5,001 to 29,261 of 500dol., А 1 to 34,964, A 35,001 to 53,000, and 
A 58,001 to 73,000 of 100dol. each (special application) ; Shawinigan 
Water and Power Oo.’s further issue of £49,455 4} per cent. perpetual 
consolidated mortgage debenture stock ; and Western Union Telegraph 
Co.'s 10,000,000dol. convertible 4 per cent. redeemable gold Bonds, 
series ' A," for 1,000dol. each, Nos. 1 to 10,000 (1936). 

Cheltenham.—On the 10th inst. the students attending the elec- 
tricity and engineering classes at the Gloucester technical school 
visited the Cheltenham Corporation electricity works. The headmaster 
of the science schools, Mr. R. Leach, B.Sc., and Mr. Н. F. Northcote, 
the teacher of electric light and power, accompanied the party, which 
was met by Mr. W. J. Bache, M. I. E. E., the Cheltenham borough 
electrical engineer. The last-named first of all lucidly explained the 
general arrangement of the plant, and referred to the special features 
of the various machines. He then conducted the students through the 
buildings, where they were given ample opportunity of examining the 
boilers, engines, dynamos, and switchboards. At the end of the visit 
Mr. Leach proposed a vote of thanks to Mr. Bache, who in reply 
dwelt on the fact that most recent developments were the work of 
quite young men who possessed the mathematical, theoretical, and 
laboratory knowledge on which the improvements were based. 


Bury St. Edmunds.—At the last meeting of the Council the 


Electricity Supply Committee reported that the town clerk had sub- 
mitted to them a copy of the Great Eastern Railway (General Powers) 
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Bill, by Clause 19 of which the company sought powers from their 
works at Parkeston or elsewhere to supply, either in bulk or other- 
wise, electrical energy not required for their own purposes to any 
tenants of the company or occupiers of premises connected by siding 
with any railways of, or leased to, or worked by the company, and to 
any local or sanitary authority, or to any company authorised to 
supply electrical energy." The town clerk pointed out that, although 
the Corporation had no monopoly with regard to the supply of elec- 
tricity within the borough, such a clause would injuriously affect their 
rights and interests under their electric lighting provisional order of 
1897. The committee directed the town clerk to take steps to oppose 
the clause. Councillor Fenton, who moved the adoption of the report, 
stated that the town clerk had received a letter from the railway 
company stating that the clause had been withdrawn. 


Lowestoft.—The Electric Lighting Oommittee reported at the 
Council meeting with reference to the Great Eastern Railway (General 
Powers) Bill that the town clerk had submitted a letter from the solicitor 
ofthe company, enclosing a suggested clause in substitution for 
Clause 19 of the Bill. The town clerk also submitted correspondence 
with the Council's parliamentary agents on the matter, and stated 
that he had been in communication with other town clerks of boroughs 
affected, and it had been suggested that a meeting should be held, at 
the office of the Council's parliamentary agents, of the town clerks of 
those boroughs to arrange for opposing the Bill by two or three boroughs, 
so as to minimise the costs. It was resolved that the town clerk be 
directed to attend such a meeting. The town clerk submitted corre- 
spondence with the clerk to the Oulton Broad Urban District Council 
as to the supply of electricity to Oulton Broad, and reported that the 
following objections lad been deposited with the Board of Trade to 
the Town Council’s application for a provisional order for the supply 
of electricity to Oulton Broad: the Lowestoft Water and Gas Oo., 
the Great Eastern Railway Co., the Oulton Broad Electricity Oo., 
and the Oulton Broad Urban District Council. The town clerk said 
they had given an undertaking to supply the Great Eastern Railway 
with electricity at Oulton Broad, and also for the Oulton Broad 
sewerage scheme. 

Commeroial Vehicle and Motor-Boat Exhibition. — Active 
preparations are now being made for the second International 
Commercial Motor-Vehicle and Motor-Boat Exhibition, to be held 
at Olympia from March 26 to April 4. The plan for the laying- 
out of the stands has been completed, and the ballots for places have 
taken place, whilst over 80,000 square feet of space have been allotted 
to intending exhibitors. These include the following firms: Argylls 
Motors, Clarkson, Daimler, De Dietrich, Dennis Bros , J. E. Hutton, 
James and Browne, Lacre, J. A. Lawton, J. Liversidge, Milnes- 
Daimler, New Arrol-Johnston, John I. Thornycroft, Wolseley, De 
Dion Bouton, Straker and Squire, Allday and Onions, Armstrong- 
Whitworth, Maudsley, Sturmely Motor, Howes and Son, Belsize, 
Commercial Cars, Darracq. Darracq-Serpollets, J. and E. Hall, Austin 
Motor Co., Fiat Motors, Thames Engineering Works, Lindsay Motor, 
Horley Motors, Greon wood and Batley, E. H. Bentall, Atkey, Durham 
Churchill and Co., Halley's Industrial Motors, Hillman-Coatalen, and 
Valveless, Limited. The motor-boat section is also well patronised, the 
exhibitors including Brook, Wolseley, Thornycroft, Immisch, Collis, 
and many other well-known boat builders. All the best-known tyre 
makers and components manufacturers will fill the gallery. There 
can be no doubt, in view of the immense development of the trade in 
commercial motor vehicles, that the second exhibition will prove an 
even greater success than that of last year. 

Hanley.—Mr. H. R. Hooper, an inspector of the Local Government 
Board, conducted an inquiry on the 18th inst. into the application of the 
Corporation for sanction to borrow £18,000 for extending the town's 
electrical undertaking The town clerk explained to the inspector 
that the town's electricity undertaking had made rapid progress in 
the period since the last inquiry, in 1905, when the units sold wero 
812,038, rising in 1906 to 1,102,192, and in 1907 to 1,425,406. 
The increase in 1906 was the largest recorded in any one year since {һе 
plant started. The gradual increase had rendered a further provision of 
generating plant absolutely necessary. After hearing the evidence of 
Mr. Yeaman, electrical engineer, the inspector said an important con- 
sideration affecting the inquiry was the question of federation, and, 
therefore, the question of further expenditure iu conneotion with the 
electricity undertaking, if the scheme for federation was sanctioned 
by the Local Government Board, would have to be regarded in an 
altogether difference aspect than it was to-day. Various matters of 
detail were discussed, and Mr. Yeaman, in the course of examination 
by the inspector, said that federation could not alter the fact that 
Hanley's present consumers had to be supplied. Even when federa- 
tion came about, he said. they would be able to go on just as they had 
been doing. After a consultation the application was amended as 
follows: for excess expenditure, £9,451 ; new plant, £5,000; new 
mains, £4.000; new transformers, £1,000; enlargement of sub- 
stations, £2,000; instruments, boosters, etc., £538—giving a total of 
£21,969. It was stated that a resolution of the Council would bo 
necessary for the difference in the amount of the application. The 
inquiry was then closed. 

Tunstall.— As bric!ly stated in our last issue, the town hall is now 
electrically illuminated throughout. The installation consists approxi- 
mately of 224 tantalum lamps, wired two in series, The work has 
been carried out on the distribution multiple-circuit looping system, 
and is placed on either side of the supply company's three-wire 
system. This is advantageous owing to the fact that should в safety 
fuse blow the public room affected would not be left in utter 
darkness, because each room is.so arranged that it is lit from both 
sides of the supply. The assembly room is lit from eight 10-light 
fittings and six two-light fittings, and there are, in addition, four stage 
Tue! for stage lighting and any temporary work of such like character. 

he hall is also fitted with biograph mains, the pressure for these bein 


440 volts and the current available about 50 amperes. The Council. 
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chamber is lit by one 10- light fitting and four two- light fittings, each 
on its own individual switch. The court-room has one eight-light and 
four four-light fittings, and also has two plugs for stage-lighting, etc. 
The main stairs is provided with one 10-light fitting, aid the ante- 
rooms, offices, and basements are all fitted up for the uso of the light. 
Two small arc lamps of tho British Thomson-Houston make lave 
been fixed on either side of the entrance porch to the town hall, and 
it is intended that these shall be permanent. The ventilation of the 
hall has been improved hy the introduction of elestri^ fans. А 21in. 
Arctic fan has been placed above one of tho old ventilators in tho 
assembly room, and cased up in such a manner than when it runs at 
its full speed of 500 revolutions it removes 5.500 owbic feet of air per 
minute while consuming not more than an equivalent of throe ordinary 
lamps. Another 24in. fan has been installed in the court-room and 
boxed in, with ducts leading from it to the open air. 


TRACTION. 


Rochester.—The Town Council have negotiated a loan of £11,000 
for extensions to the tramways. 


.—A scheme for municipal tramways is being considered by 
the Town Council with а view to linking up the southern districts 
with the Broadway. 

Madras Electric Tramways (1901). —The receipts for the fortn'ght 
ending Feb. 15 totalled Rs.19,820, against a total of Rs.16,518 
for the corresponding period of 1907. 

Ossett.—The Board of Trade have sanctioned the borrowing of 
£22,8:6 by the Council in respect of the Ossett to Dewabury tram- 
way. The work is to be put in hand immediately. 

Buenos Ayres and Belgrano Electric Tramways Co. —Heceipts 
for the week ending Feb. 10, 1908, converted to gold were £3,805, 
corresponding period 1907, £3,482, increase £324. Aggregate fr m 
Jan. 1, 1908, £22,026; aggregate from Jan. 1, 1907, £21,971; 
increase £55. 

Rio de Janeiro Tramway, Light, and Powor Co.— This com- 
pany has received a cable stiting that the approximate gross carnings 
of the companies owned or controlled by the undertaking for the sixth 
week of 1908 were 123,43ldol., compared with 112,03ldol. for the 
corresponding period of 1907. 

Montreal —lhe Grand Trunk Riilway has deputad offizia's to 
negotiate for the control of the Niagara electric il development plant. 
Should the deal be carried through successfully, it wiil foreshadow 
a very important development in railway enterprise in Canada. It is 
known that the company desired to electrify its eastern division lines 
as soon as feasible, and such a step would cover a wide territory with 
electric lines. ` 

Hackney.—In connection with the electrification of the tramways 
from Whitechapel-road to Stamford-hill the Hackney Borough Council 
have decided to contribute £17,000 towards the necessary widenings 
in Mare-street and Clapton High-road The total cost of tlic improve- 
ments is estimated at £51,000. To avoid the widening of Mure-street 
at its narrowest point a loop line is to be constructed along the lower 
portions of Amhurst-road and Dalston-lane. 

Ryde (N.8.W.).—The Government have authorised the construc- 
tion of an electric tramway from Drummoyne to Hatton's Flat. Ryde. 
Its length will be 3 miles 50 chains, and the estimated cost is £39,669. 
The proposal referred to the Public Works Oommittee comprised the 
construction of a line from Drummoyne via Ryde to the Field of Mars 
7 miles 50 chains long, but after inquiry the committee recommended 
that the line be only carried as far as Hatton's Flat. 

London County Council Tramways — The traffic receipts on the 
London County Council t'amways for the week ended Feb. 8 amounted 
to £29,670, against £25,360 in the correspondiog period of last ye. r. 
The number of passengers carried was 6,850,215, against 5,790,796. 
The total traffic receipts from April 1, 1907, 9 of the 
financial vear, to Feb. 8, 1908, amounted to £1,400,384, against 
£1,173,251 in the corresponding period of the previous vear. 

Merton. — Writing in answer to a letter from the surveyor to tlie 
District Council, the tramway company stated that tlieir solicitors 
were dealing with the matter of the widening opposite the Dog and 
Partridge, and were prepariug to make the necessary application to 
the licensing justices. With reference to the complaint of noise from 
the cars they might say that at all times the company endeavoured to 
reduce it to a minimum, and they did not sec that there was any 
cause for complaint. 

Dumbartonshire.— Considerable progress is being male with the 
work of laying the Dalmuir to Balloch line of tramways in Western 
Dumbartonshire. Already the overhead poles have been erected on 
the roadway between Dumbarton and Renton, aud iu the course of 
next week it is expected a start will be made with the causewaying of 
the roadway and the rail-laying. Messrs. J. G. White and Oo., 
London, are the contractors, and will employ between 400 and 500 
men on the work once it is in full swing. 

Surrey.—The Finance Committee have recommended th: County 
Council to assent to the application of the London United Tramways 
Co. to be released from their annual payments ia respect of the 
tramways authorised in 1902 for the Lower-road from Richmond to 
Barnes, poweis to make which had now lapsed; but they recom- 
mended that it should be niade а condition that both parties should 
be unfettered in respect to this main road in the future. This was 
agreed to by the Council at their last meeting. 

Taunton.—The Tramways Committee have reported to the Council 
that the Taunton Electric Traetion Co. have made overtures for the 
renewal of the agreement which expires in August next, under which 
the British Electric Traction Co. guarantee to the Corporation а 
minimum payment for the.supply of electricity for the trams, and they 
have intiniated that, if satisfactory terms can be arranged, the exten- 


sion of the trams to Rowbarton will be at once proceeded with. The 
committee hope to bs able to report to the Council satisfactorily at the 
March meeting. 

Derby.—On the 13th inst. a somewhat serious collision occurred 
between two Corporation electric cars at Alvaston. It appears that а 
thick fog prevailed at the time, and one motorman, who was in oharge 
of an outgoing car, over-ran his loop, with the result that the car 
coming in the opposite direction crashed into him near Brighton-road. 
The fronts of both cars suffered considerable. damage, and traffic was 
delayed fur upwards of an hour. The car for the town contaiued one 
passenger, but neither he nor the men in charge suffered anything 
beyond a shaking. | 

Tramoars for Women.—The great crush at the termini of the 
suburban tramways in the early mornings has led to a suggestion 
being made by the chairman of the Highways Committee of the 
London County Council to provide а special car for the use of women 
and girls. The first trial waa made on Feb. 17 from Tooting to the 
Embankment of the women's tramcar. It left the terminus soon 
after seven o'clock, and carried alinost a full complement of women 
and girl workers. As the car started a large number of workmen and 
others gave it a hearty send off. 

Brixton.—The proposal of the London County Council to electrify 
the tramway from B ixton.road via Gresham-road and Ooldharbour- 
lane to a point п заг Camberwell Green cime before that authority on 
Tuesday last, and was adopted without discussion. The ерд of 
line to be dealt with is about 14 route miles, and tho estimated cost 
of the recons ruction and equipment of the liacs for the overhead 
trolley system of electric traction із £51,910. The Council will com- 
municate with the Lambeth and Camberwell Borough Counci's tc 
obtain their sauction to the overhead trolley syst :m. 

Doncaster. —The Tramways Committee of the Town Council have 
received a deputation from the motormen on the traniways with 
reference 1v their recent application for an increase іп the maximum 
wage per hour, and it is recommended that in the case of every 
motorman with five years’ continuous service as motormsn under the 
Doncaster Corporation the maxiinum wage be raiscd from 6d. to 64d. 
per hour, with uniform and allowances as at present. The committee 

ave also considered and agreed to a sugzestion by the deputation 
with regard to dispensing in future with whistles on the tramcars. 

Swansea —Mr. David James, general manager of the Swansea 
Tramway C», at a dinner of tramwiy employ s stated that 
last year his company paid £4,300 in rates in Swansea; they had 
paid the Corporation £7,200 over the extensions, and £2,500 for 
current. Sonie 500 men were employed in the company's concerns, 
and the wages paid out in 1907 amounted to £23,000. 1t was the 
intention of the company to establish a parcels service, which would 
satisfy a long-felt want, and the c nipany intended to pursue a pro- 
gressive potes with regard to summer entertainments on Munililes 
Pier. 

Lowestoft.—The Tianiways Committee reported to the last 
meeting of the Council that the total receipts from Oct. 1, 1907, 
to Jan. 21, 1908, were £2,714. 7s. d., as ip £2 638. 
17s. lOd. for the corresponding previous period. he town clerk 
also reported that lc had taken the opinion of the counsel to tlie 
Association of Municipal Corporations on tha cost of the upkeep cf 
the road on which the tramway track is laid, and submitted that on 
the whole he is of opinion that these costs may be paid out of the 
general di-trict fund. It was resolved that a joint meeting of this 
committee and the Roads Committee be arranged as soon as con- 
venient to discuss the above opinion. The report was adopted. 

Keighley.—At the Council inceting the Tramways Committee 
reported that it was not anticipated that there would be any need for 
assistance from the rates for the year ending March 31, 1909. The 
chairman of the committee said that this was the first time it had not 
beon necessary to apply for assistance from the rates. For the present 
financial year they had already received £280 more since July than in 
the corresponding period of the previous year, and it was likely that 
for the full yoar there would be a net surplus of £500 to £600. In 
addition they would have £400 which was received from the rates last 
year, making altogether, they anticipated, about £1,000 to carry 
forward to à renewals fund. 

Table Mountain Railway.—Tlie scheme for the construction of a 
railway from Cape Town to the top of Table Mountain has now 
assumed the definita staga, and alternative projects are to be made the 
bases of tendera. The proposals put forward are for the construction 
of a railway and hotel on the summit of the mountain, but no 
limitations are to be imposed on tendering firms as to the system 
which their engincers may advise should be adopted. The construc- 
tion may be of the rack-and-pinion, funicular, or other approved type, 
but а concession is not to be granted in respect of the line for a longer 
period than 25 years, the municipality reserving the right to purchase 
on the expiration of that term. 

Metropolitan Association of Electric Tramway Managers.— 
The quarterly meeting of the above association was held at the 
Municipal and County Olub, Whitehall, S.W., on Feb. 14, when the 
following mombers attended: Messrs. H. E. Blain (chairman, West 
Ham), A. Coveney (Erith), T. B. Goodyer (hon. secretary, Oroydon), 
W. E. Hammond (Metropolitan Electric Tramways), G. H. Hulme 
(South Metropolitan Tramways), H. L. Howard (Barking), O. Mittel- 
hausen (Bexley), F. Schofield 1 H. Shaw (Ilford), W. C. 
Ullman (East Ham). Sir J. Clifton Robinson (Loadon United), 
А. L. О. Fell (L. C. C.) G. K. Bruce (L. O. C.), W. Murray 
(Walthamstow), €. R. Spurr (Walthamstow), and A. G. Balfour 
(Dartford), were prevented from being present. A number of subjects 
of interest £o managers in the metropolitan area were discussed at 
the meeting. 

Darlington,—At the monthly meeting of the Electricity and 
Light Railways Committee of the Town Council it was reported that 
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for the four weeks ending Jan. 25 the total revenue of the tramways 
was £750. 7s. 94d. ; the number of passengers carried was 
195,291; the car mileage run was 28,0857 ; and the revenue per car 
mile was 6:414., against 7 064. during the corresponding period in 
December of last year. The amount drawn compares favourably with 
6 31d. per mile drawn during the corresponding period in January, 
1907, an increase of ‘7d. per mile. The electrical engineer, Mr. 
J. R. P. Lunn, reported that during the month of January 62 yards 
of distribution cable had been laid in Uplands-road. 


Hanley.—The Town Council at its quarterly meeting considered a 
resolution of the General Purposes Committee recommending that the 
town clerk should write to the Potteries Electric Traction Co. pne 
testing against the company's action in increasing workmen’s fares 
and the price of weekly tickets, and likewise calling the company’s 
attention to the continued overcrowding of the tramcars. The mayor 
announced that. he had received a memorial, signed by something like 
50 ratepayers, asking him to call a meeting of ratepayers on the 
subject. His worship, however, suggested that the memorialists 
should await the company’s reply to the town clerk’s letter. The 
recommendation of the General Parpoass Committee was adopted, and 
other authorities in the district are to be communicated wit 
to joint action. 

Delhi.—The system of electric trams by which Delhi benefits 
through English capital should have been completed and trams 
running by July last, but various causes, including labour difficulties 
and late arrival of plant, have combined to retard the completion. 
Now over nine miles of a total permanent way of 10 miles is laid, and 
the entire work, including overhead connections, should be finished 
рү end of next month, permitting contractors (Bruce Peebles and Co., 
of Edinburgh and London) to transfer the charge to the Delhi Electric 
Tramways and Lighting Oo., of London. Possibly another month 
may be required in organising the service, including the training of 
native drivers (recruited locally), so that the electric trams will be 
running throughout the main thoroughfares of the city by March, when 
the hot weather sets in. 


Liverpool.—The municipal electricity undertaking and the tram- 
ways system show such large surpluses from last year's working that 
it is proposed to relieve the general rate by over £50,000 out of these 
profits. The total income from the electricity concern amounted last 
year to £274,105, and, after deducting the cost of generating and 
distributing the current, a balance of £158,449 is left. Out of this 
sum large amounts have to be set aside for the sinking fund and 
reserve and renewals funds, but after these have been met there is still 
a surplus of £27,500, which it is proposed to contribute to the relief 
of the general rate. On the tramways the income came to £598,361, 
and the expenditure was lees by £199,651. Deducting the capital 
charges from this figure a surplus of £27,793 is shown, which it is 
proposed to utilise in the same manner as the electricity profit, making 
& total of £55,293. 


Walsall.—At the Town Council meeting the adoption of the report 
of the Tramways Committee, which sov ed a net profit for the year of 
£4,305 against £4,389 for the previous year, was moved by the chair- 
man, who stated that the total increase of income from all sources had 
been £410. There had been a loss upon the work of reconstruction, 
which upset the general traffic, amounting, it was estimated, to £867. 
Notwithstanding that, however, there had becn a gross profit of 
£1,200. Out of that they had to meet further responsibilities in the 
shape of increased payments in respect of interest and loans. After 
meeting that they had still a net profit to the amount of £4,305, the 
whole of which it was proposed to carry to the reserve fund. , When 
they considered that they had increased their capital expenditure by 
£31,000, the undertaking, he thought, was more satisfactory than it 
had ever been in its history. The report was adopted. 


Falkirk.—A deputation appointed at а recent public meeting of 
the ratepayers of Laurieston, near Falkirk, waited upon the directors 
of the Falkirk and District Tramway Co. in Edinburgh on Tuesday 
afternoon last week for the p of urging upon them the advis- 
ability of proceeding with the extension of the tran:way system to 
Laurieston, for which powers were some time ago got by the tramway 
company. The deputation brought uader the notice of the directors 
the population of the villege of Laurieston, the prospect of increase 
by building in the event of increased travelling facilities, and the 
extent of the district to the east and the south, such as Polmont, 
Redding, and Reddingmuirhead, from which a considerable number 
of ve e would avail themselves of the cars. The deputation were 
well received by the directors, but no decision was given. It is 
understood that the deputation will continue to prosecute their labours 
with the view of obtaining the desired extension, and it іч considered 
that not only Laurieston and the surrounding district, but the 
inhabitants of the burgh of Falkirk, would be benefitel by the 
improved facilities for travelling which the cars would furnish. 


Manchester.—A description of the Manchester tramways system 
formed the greater part of an address given by Alderman E. R. Wilson 
at the Longsight Public Hall on Tuesday. Не stated that the cost of 
the undertaking to the Corporation had been £1,750,000, and that 
of the 143,264,000 passengers carried last year those who paid a penny 
fare formed 69 per cent. ‘The committee paid £25,000 a year as rates, 
compared with £8,000 by the old company, while the deduction in 
fares had been as from 2d. to l'19d. The reduction of the hours 
worked by their employés and the increase in tho rates of wages cost 
£50,000 a year, ыш their 4,174 workpeople took £5 400 a week in 
wages. The average cost of laying down a mile of track was £5,270, 
with an addition of £1 090 for overhead equipment, and he was 
pleased to say that all the material was English except certain 
points at junctions, which until three years ago were not manu- 
factured in this country. The average takings per day amounted to 
£1,950, which meant that five tons of coppers had to be counted in 
the offices daily. Each car travelled about 100 miles a day, and in 
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the near future the 559 cars on the service would be increased 
by 250. 

Italy.—H.M. Consul.General at Naples reports that а mountain 
line is proposed from Castellammare to Amalfi to cross the spur of the 
Appennines, which is best known as the Sorrentine peninsula. The 
liue will be about 12 miles in length, and will go directly across the 
mountains serving the villages of Agerola aud San Lazzaro and the 
rich agricultural district in which they are situated. Castellammare 
and Amalfi are both populous towns, and though geographically near 
to one apother, are, in fact, only accessible to each other by a journey 
of several hours by road and rail, Amalfi being some 17 miles of hilly 
road from its neareat railway station. The hill villages through which 
the new line will pass are much resorted to in the summer on account 
of their altitude and coofness, and as the new line will place them in 
easy and rapid communieation with Naples, an impulse will be given 
to building villas for summer quarters in the neighbourhood of the 
line. There will be only five tunnels, of which one will be of 608m. 
and the others about 100m. each. There will be 10 bridges from 5m. 
to 10m. span. The line will be electric, the motor force being largely 
supplied by water power. The total cost of the line is estimated in 
round figures at £120,000, including rolling-stock, and the cost of the 
motive force would he £6 per horse-power per annum. — Board of 
Trade Journal. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Bremerhaven.—Tenders are invited by the Harbour Authorities 
for 27 electric cranes. Tenders by March 2. 

Manchester. — Tenders are invited for the supply of four water - tube 
boilers and accessories. Tenders by Feb. 25. 

Valparaiso.—Tenders are invited for supplies for the Chilian Navy 
including electrical machinery. Tenders by May 50. 

Isere (France, 8.).—Tenders are invited for the construction ot 
permanent track and appliances. Tenders by Feb. 29. 

Glasgow.—Tenders are invited by the Maryhill School Board for 
electric wiring and fitting Colston School. Tenders by Feb. 29. 

Bukharest.—The Municipality of Craiova invite tenders for th» 
construction of tramways. Deposit, £200. Tenders by March 13. 

Cassel.—The Prussian State Railways invite tenders for a three-ton 
travelling crane, together with electric motor. Tenders by March 27 

Hackney.—The Borough Council invite tenders for the annual 
supply of аго lamp carbons. Tenders to the Town Clerk by March 12. 

Manchester.—The Tramways Committee invite tenders for the 
supply of stores and materials. Tenders by Feb. 24. See advertise- 
ment. 

Paris.—The Post and Telegraph Department invite tenders for the 
pel various materials for a period of three years. Tenders by 

eb. 28. 


Hornsey.—The Town Council invite tenders for meters and fuse 
boxes, cables, troughing, etc. Tenders to the Town Clerk by 
March 16. 

Brasil. —The Government invite tenders for the installation of 
electric light and power supply in the city of Florianopolis, Tenders 
by March 5. 

Oporto.—The Municipality invite tenders for the construction, 
maintenance, and working of tramways in Nova de Gaya. Tenders 
by March 11. 

Acton.—The Urban District Council invite tenders for meters, 
cables, steel tubing, etc. Particulars fiom the Electrical Engineer. 
Tenders by Feb. 29. 

Villach (Austria-Hungary).—Tenders are invited by the Austrian 
State Railways for telegraph cables, insulators, and copper conductors, 
Tenders by Feb. 28. 

Heston and Isleworth.—The Urban District Council invite 
tenders for the annual supply of electrical stores and electric cables. 
Tendera by March 2. 

Madrid.—The Public Works Department invite tenders for the 
construction and working of electric tramways in Barcelona and 
Seville. Tenders by Feb. 29. 

South Australia —The Postinaster-Geueral, Adelaide, invites 
tenders for one common-battery switchboard, subscribers’ telephones, 
and protectors. Tenders by March 11. 

Hackney.—The Borough Council invite tenders for the supply of 
coal to the electricity works.  Particulars from the Town Clerk, to 
whom tenders must be sent by March 12. 

Handsworth.—The Urban District Council invite tenders fot 
315-kw. engine and dynamo and switchgear, and feed pump, 
economiser, and pipework. Tenders by March 4, 

Пѓогӣа. – The Urban District Council invite tenders for one 
1,000-kw. steam dynamo and one water-tube boiler and accessories, 
Tenders by Feb. 25. See advertisement in last issue. 

Birmingham. —Tendors are invited by the Electric Supply Coni- 
mittee for alterations and additions to existing offices and generating 
station, Dale-end, Birmingham. Tenders by March 3. 

Hull.—Tenders are invited for the supply and erection of three 
500-kw. 2,250.volt continuous-current dynamos. Tenders to the 
Chairman of the Electric Lighting Committee by Feb. 27. 

Brussols —-Tenders are invited for the construction of an electric 
railway at Namur. Tenders to the Société Nationale des Chemin 
de l'er Vicinaux, rue de la Science 14, Brussels, hy Feb. 25. 

Bury.—The Corporation invite tenders for the supply and erection. 
of two 2,000-kw turbo-alternators, with exciters and condensers 
Tenders to the Town Clerk by March 16, See advertisement. | 
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Finchley.—The Urban District Council invite tenders for the 
supply and erection of опе 700-kw. high-speed engine and dynamo 
combined. Tenders to Mr. E. H. Lister, clerk to the Council, by 
March 2. 

Stookport.—The Electricity Committee invite tenders for the 
labour and materials required in erection and completion of stores, 
offices, etc., in Millgate, adjoining the electricity generating station. 
Tenders by Feb. 27. | 

Barking.—Tho Urban District Council invite tenders for the 
annual supply of stores for the electricity and tramways departments. 
Particulars from the Engineer at the electricity works. Tenders to 
the Clerk by Feb. 25. | 

Gothenburg.—Tenders are invited for the supply and delivery of 
2,780 tons of steel rails, weighing 24 8 kilos per metre. Tenders to 
the Varberg Atrans Jernvügsaktiebolag (Varberg-Atrans Railway Co.) 
at Varberg by March 1. 

Manchester.— Tenders are invited for the supply and erection of 
cooling towers at the generating station. Particulars from the Ohief 
Electrical Engineer. Tenders to the Chairman of the Electricity 
Committee by March 10. 

East Ham.—The Corporation invite tenders for the installation of 
an approved generating plant with distributing pipes and radiators, 
and all other requisites, at the isolation hospital extensions. Tenders 
to the Town Clerk by Feb. 24. 

Beckenham.—The Urban District Council invite tenders for battery 
of accumulators, one reversible booster, milking booster, and switch- 

г, and automatic stokers with driving gear and accessories. 

enders to the Clerk by March 9. 

London, N.E.—The London County Council invite tenders for the 
installation of electric lighting and fans at the Hackney Downs 

secondary school extension, Downs Park-road, Х.Е. Tenders by 
Feb. 26. See advertisement in last issue. | 

Belfast.—The Tramways and Electricity Committee invite tenders 
for the supply of low-tension insulated vulcanised bitumen cables 
during 12 months ending March 31, 1909. Tenders to Mr. T. W. 
Bloxam, city electrical engineer, by Feb. 25. 

Islington.—The Lighting Cominittee invite tenders for the supply 
of one 1,500-kw. steam turbine, condensing Lap aN dip alternator, 
exciter, etc., and also for water-tube boilers and coal-conveying plant 
for the electricity works. Tenders by Feb. 25. 

Whitehaven.—The Town Council invite tendeis for the annual 
supply of stores, including water and electric fittings, glass, eto., 
electric incandescent lamps, oils, bitumen, and coal-tar pitch, leather 
and rubber hose. Tenders to the town Olerk by Feb. 21. 


Burnley.—The Oorporation invite tenders for the supply of 
uniforins for drivers, conductors, inspectors, etc. Particulars from 
Mr. Henry Mozley, general manager, Queensgate, Burnley. Tenders 
to the Chairman of the Tramways Committee by Feb. 25. 


Bristol.—Tenders are invited for the supply of cables and appliances 
for conveying electrical energy to the Avonmouth Docks, and for con- 
struction and maintenance for 12 months. Tenders to the Secretary 
of the Docks Committee, 19, Queen-square, Bristol, by Feb. 27. 


Birmingham.—The Electric Supply Committee invite tenders for 
extension to main flues, economisers, boiler and engine founda- 
tions, etc., at electric generating station, Summer-lane, Birmingham. 
Tenders to the Chairman of the Electric Supply Committee by 
March 3. | 

IMord.—The Urban District Council invite tenders for the supply 
of stores to the electricity and tramway departments required during 
the year ending March 51, 1909. Particulars from Mr. A. H. Shaw, 
M.I.E.E., Electricity Works, Ley-street, Ilford, Essex. Tenders by 
March 10. See advertisement, 

Castlerea.—The Rural District Council invite tenders for suction 
gas plants, gas.engines, dynamos, battery, switchgear, overhead 
distribution lines, arc lamps, and service connections, in connection 
with the electric lighting scheme for the town of Ballaghaderreen. 
Tenders to Mr. P. А. Flanagan, clerk of the Council, by Feb. 22. 


London, . W.— The London County Council invite tenders for the 
supply and delivery of about 525 tons of steel girder tramway track 
rais and fastenings required for the reconstruction on the overhead 
trolley system of electric traction of the existing tramways from 
Brixton-road to a point near Camberwell Green. Tenders by March 3. 


Melbourne (Australia).—The Postmaster-General invites tenders 
for the construction and laying complete of two submarine telegraph 
cables between the State of Victoria and the State of Tasmania. 
Tenders must be accompanied by a deposit of £1,000. Tenders to the 
Secretary, Postmaster Generals Department, 51, Spring - street, 
Melbourne, by April 14. See advertisement. 

Wimbledon.—Torders are invited for the annual supply of stores 
for the electricity department, including (1) engine room stores; (2) 
joint boxes and jointing material; (5) transformers ; (4) meters ; (5) 
oils ; (6) incandescent electric lamps, carbons, and accessories; (7) cast- 
ings ; (8) firebricks and fireclay. Particulars from the Chief Electrical 
Engineer. Tenders to the Town Clerk by Feb. 29. 

Sydney (N.8S.W.).—The Municipal Council invite tenders for the 
supply and delivery into their stores of maximum demand indicators 
of the thermal pattern. Specifications, etc., may be obtained from 
Messrs. Preece and Cardew, 8, Queen Anne's-gate, Westminster, S.W., 
ou payment of a deposit of £1. 1s., which will be refunded on receipt 
of a bona fide tender. Tenders to Messrs. Preece and Cardew by 
March 5. See advertisement. 

Wrexham.—The Town Oouncil invite tenders for the supply of 
stores to the Electricity Pepe ment including engioe-room stores, 
tools эпа ironmongery, cables, cable-jointing requirements, double- 
pole service cut-outs, meters, incandcscent lamps, arc lamp carbons, 


lubric iting oils, coal, wood troughing etc., boiler scale solution, 
consumers’ installation materials, special firebricks for Meldrum’s 
refuse destructor. Particulars from the Borough Electrical Engineer, 
Willow-road. Tenders to Mr. Lawson Taylor, town clerk, by March 6. 


RESULTS OF TENDERS. 


Hanley.—The Town Council have accepted the tender of the 
Rhodes Motors, Limited, for а 5-h.p. motor of the commutator 
repulsion type for £33. 10s. 


Derby.—The Electricity Committee have accepted the tender of 
the Otis Elevator Co. for the supply and fixing of an elevator at the 
new power station íor £150. | 


Lowestoft.—The Town Council have accepted the tender of the 
Lahmeyer Electrical Co, at the average rate of £248 per mile, for the 
supply of service cables for the ensuing year. 


Bermondsey.—The Electricity and Street Lighting Committee 
liave accepted the tender of Everett and Edgecumbe for the supply of 
в recording ammeter for 50 and 100 amperes. | 


Grahamston.—Messrs. J. E. Outhbertson and Co., Falkirk, have 
re-eived the contract for installing electric light in the new central 
premises of the Grahamston and Bainsford Co-operative Society. 


Portsmouth. -The an Committee have accepted the tender 
of the Hadfie'd Steelfoundry Oo., Shettield, for the renewal of points. 
55 3095 and junctions for the system during the ensuing 12 months 
for £4,496. 


Buxton.—The Urban District Council have accepted the ofter of 
the D. '. Battery Co., of Bakewell, to put their batteries into d 
condition and maintain them in such condition for а period of 
10 years for a yearly premium of £65. 8s. 


Cardiff.—The Corporation have accepted the tender of the British 
Insulated and Helsby Cables for the supply of an extra high- 
tension three-phase feeder cable for £593, and that of the British 
Westinghouse Electric Co. for one 700-kw. motor-generator for £1,345. 


Bristol.—Tho Corporation have accepted the following contracts: 
Siemens Bros. and Co., extra high- tension trunk cables, 
£21,787. 17s. 4d. : €. and A. Musker, 10-ton hand travelling crane, 
£221; R. Wilkins and Sons, sub-station superstructure, £2,939 ; 
Ashton Vale Iron Co., supply of coal to the electricity, works, 
£1,281. 5s. 


OPENINGS FOR CONTRACTORS. 


ABERDARE—Forty houses, Cwmdare-road, Windsor Building Club. 
ADLINGTON—Elementary school, Lancashire Education Committee. 
ALNMOUTH—Additions, ‘' The Cottage," Mr. W. 8. Vaughan. 
ALNwICK—Two houses, Christon Bank, Mr. M. Appleby. 
ANSTRUTHER—Retort-house at gasworks, Town Council. 

ARDLEIGH —Restoration of St. Mary’s Church (£200), Ecclesiastical 
Commissioners. 

AIRE D up aqu mill; Mr. J. W. Cowburn, builder, Leigh. 
КҮ Bolton-road, Meesrs. Magee, Marshall, and Оо., brewers, 

n. 

AUDENSHAW—Two houses, S. Barlow, Ashton Hill-lane. 

AvIEMORE—Motor garage, Aviemore Station Hotel Co. 

AYRSHIRE—Extensions, Glenafton sanatorium (£6,000), Ayrshire 
County Council. 

BacwortTH—School-house (£674), Leicester County Council. 

Barkinc—Electricity undertaking (£2,400), Town Council. 

BanNbYGATE— Elementary school (£9,000), Council. 

BaRNSLEY—Laundry to Beckett Hospital, Governors ; stable, coach- 
houses, ete., Lune-street, Messrs. Atkinson Bros.; four houses, 
Old Mill-lane, Mr. W. Beevers. 

пеон: S. E. —Buildings, Tower Bridgc-road, Messrs. Tliompson 

гов, 

BERMONDSEY, S. E. — Buildings, Upper Grange-road, Mr. T. Sloman. 

BETHNAL GREEN, E. — Twelve corn-grinding mills, Board of 
Guardians. 

BEVERLEY—Twelve houses, Grovehill-road, Mr. A. Smith. 

BInkhY— Elementary schools, Huddersfield Education Committee. 

BinMINGHAM—Alterations and additions to existing offices and 
88 station, Dale End, City of Birmingham Electrio 

upply Committee. 

Вінноркісаѕ Elementary school, Maryhill School Board. 

BLAckronb BripGE—Unionist club and buildings (£700). 

BoLroNx Art and crafts sch-^ol, Education Authority; electricity 
installation at Messrs. Ainsworth's spinning mills; hippodrome, 
Mr. T. Hargreaves; New Fleece Hotel, Bradshawgate, Messrs. 
J. Sharman and Son, brewers. 

BorroN-oN-DkARNE—Additions to elementary schools, West Riding 
County Council. 

BosroN—Additions to warehouse, Rosegarth-street, Mr. О. Day; two 
houses, Hartley-street, Mr. A. Crick ; house and shop, Tawney- 
street, Mr. G. W. Black. 

Bo'sEss—Ohurch for parish of Carriden, Ecclesiastical Commissioners. 

BosroN —Elementary school, Boston Education Committee. 

BowcoMBE —Chapel and schools, Wesleyaus. 

BnoAbsrAIns—Rebuilding house, High-street, Mr. Marsh. 

Bunx AM - Hotel at golf links (£20,000), Mr. C. E. Pearson. 

Burron—Establishment for the treatment of imbeciles, Guardians. 
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Bury—Additions to Daisyfield spinning mill. 

Bury—Elementary school in the East Ward, Corporation. 

CALsTocK — House, West Harrowbarrow. Mr. L. Scantlebury, 
architect. 

CAMBERWELL, S.E.—Additions, 9, Brief-street, Messrs. P. Arundell 
aud Sons. 

OaAnpirr—Extensions, Theatre Royal, St. Mary-street, Manggers. 

CarvIFF—Additions to premises, Messrs. Rapport Bros. 

баш —Church, Warwick Bridge, Trustees of Primitive Methodist 

und. 

CanLTON—Additions, provided school, West Riding County Council. 

CASTLEBLANEY — Workmen's dwellings (£351,000), Rural District 
Council 

OMAN DLER's Fonp—Elenientary school, County Council. 

CHATHAM- Houses, Gundulph-road, Trustees of St. Bartholomew's 
Hospital; building, Richard.street. Messrs. Truman, Hanbury, 
and Co.; house, Purbeck.road, Mr. H. Hobart; two houses, 
Maidstone-road, Mr. С. Hornsby. 

ӨЕ ине оно doubling mill (£100,000) Mersey Mills, 

imited. 

CHELTENHAM —House, Morris Hill, Midland Railway Co. 

CuicAGo— Hotel, La Salle and Madison streets, (£700,000). 

OHICHESTER —Secondary school, West Sussex Education Committee. 

CHorwELL—Shop, Mr. W. Н. Bendle. 

CLANE —Workuien's dwellings, Naas Rural Distriet Council. 

CoALvILLE —Secondary school (£1,030), Leicester County Council. 

ORADLEY Нқати - Goods shed, G. W. R. Oo. 


CRAMLINGTON Mortuary chapel, Urban District Council. 

CrEEBRIDGE—Additions and alterations, Holm Park House. Mr. 
D. K. Park, architect. 

CrossMAGLEN—Workmen's dwellings (£19,057) Rural District 


Council. 

CnowsukROUGH—Police station, East Sussex County Council. 

CwmpARE—Thirty houses, Bwllfa Building Olub. 

DanLincTuN—Pavilion, Bank Top Park, Corporation. 

DokchESTER— Council school, Trinity-street, Town Council. 

DowNrArRICK—T wo hundred and ninety-four houses, Rural District 
Council. 

Droirwicn—Altcrations and additions, St. Andrew's Brine Baths, 
Town Council. | 

DRhorrwicu —Additions, Grand Pump-room, Hotel. 

DruMCONDRA—Schools and schoolmaster’s house in connection with 
parish church. : 

DunvEE—THeatre and hippodrome to accommodate 5,000 people, site 
in Cowgate, Managers. 

DunuAkVAN — Housing scheme (£47,603), Rural District Council, 

KARTONEA Tuc iuste connected with Highfield Oongregational 
urch. 

EasrBoURNE—Ohurch, Hampden - park, Ecclesiastical Commissioners. 

Евву VALE —Workman's hall. Mr. H. Waters, architect. 

Eccl ES Additional offices, electricity works, Council. 

EbiIxnungn — Restaurant and club, Saughton Park, Scottish National 
Exhibition Committee; extension of law courts, Н М. Works 
and Public Buildings Commissioners. 

Evig—Villa. Messrs. J. and T. W. Currie, architects. 

ErrLEBY — Rebuilding Travellers’ Rest Hotel. Mr. F. Martin, 
Darlington, architect. 

Ekirn —Electric lighting purposes (£5,000), Urban District Council. 

FARNWORTH - Secondary school, Joint Education Conniittee. 

FULWELL—Elementary school, Durham County Council. 

Gaywoop—Elementary school, Norfolk Education Committee. 

GELLILYDAN—Elementary school near Maentwrog, Welsh Campaign 
Committec. 

GolcAR— Residence, Station-road. Mr. J. Berry, architect. 

GosFoRTH—Terrace of houses and 28 villas, western portion of the 
Graham Park Estate. Plans passed by Council. 

Gos bonr Council school, Town Council. 

GovAN—Workhouse, Merrytlatts. 

GnkAr Bann—Alterations, Malt Shovel Hotel, Newton, Mr. H. H. 
Jackson. i 

GREAT Harwoon—Wceaving shed, Windsor-road. 

GREENWICH, S. E. —Additions, 21, Wellington-road, Old Charlton, 
Mr. J Rowland. 

GuIMSBV—Iron building at the fever hospital, Little Coates; 
additions at Scartho, Hospital Committee. 

Guisponuouuu—Sixteen houses, Hedley-street, Co-operative Society; 
two houses, Westgate, Mr. J. Harding. 

GwWERSYLLI— Elementary school (£9,084), Denbigh County Council. 

HACKINGTON (NEAR CANTERBURY)—Addition, St. Stephen’s County 
School, Kent Education Committee. 

HaLirAx—Bemi-detached houses, Skircoat Green. 
and Fox, architects. 

HaMiLTON — New town hall and municipal offices (£25,000 to 
£28,000), Town Council. 

HARROGATE —Concert hall and theatre, Commercial-street. 
Houfe, architect. 

Hear BripcE —Paperinaking works, Messrs, Yates, Duxbury, and Co. 


Hicner INce—Kebuilding Anderton Arms, Ince Green, Mr. W. 8. 
France, 


Messrs. Jackson 


Mr: J. 


Нон WycomBE—Mills, Priory-road, Mr. С. E. Stevens. 


HIN DLE Y- Additions to 5, Hill Top Fold; outbuilding to St. Paul's 
Schools, Ohapel-street, Trustees. 

HoorEÉ —Oyole shop and stable, Messrs. Bell Bros. 

HoRKINSTONE—Elementary school, Worth Valley Education Com- 
mittee. 


HonwsEky, N.—Electricity undertaking (£10,000), Urban District 
Council. 


Huns_eT Moon—Elementary school, Leeds Education Committee. 
HvuxsrANToN—Elementary school and cloakrooms, County Council. 


HurroN-LE-HoLE—Houses. Messrs. Ridgway and De Bock Porter, 
architeots. 


IpaHo—Machine shops (100,000dol.), Idaho and Washington Northern 
Railway Co. 

INcE—Two houses, Wray street, Mr. W. Bithell; three houses, 
Gordon-street, Mr. J. Gilmour ; five houses, Bird-street, and four 
houses, Caroline-street, Mr. H. Dickinson. 

INVERURIE—Shop, Market-place, Messrs. J. Mackie and Co. 

KiswortH—Alterations at grammar school (£500), Leicester County 
Council. 

KILCULLEN—Housing scheme, Naas Rural District Council. 

KILDARE— Workmen's dwellings, Naas Rural District Council. 

KILKENNY —Eleotric power-house, Kilkenny District Asylum. 

Kine’s Lynn — Alterations to shops, etc., Norfolk-street, Mr. J. 
Medwell; alterations to Stanley House, Mr. W. В. V. Miles; 
alterations to shop, Tower-street, Mr. А. Spinks; alterations to 
grammar school, St. James-street, Education Committee. 

KINGSTON —Elementary school, Town Council. 

KiNavssrE—Chureh and hall, Congregation of United Free Church; 
houses, High-street, Council. 

KIRBYMOORSIDE—Alterations and improvements, Council school, 
North Riding Education Committee. 

LAFAYETTE —Electric light installation for the town (100,000dol.). 

LAMBETH, S.E.—Additions to mortuary, Borough Council. 

LEEDs—Residence, Waterworks Committee. 

LEEK—Electricity undertaking (£8,250), Urban District Council. 

ee electric light and power works (£1,000,000), 

uncil. | 

LEOMINSTER —General post office, Commissioners of Public Works. 

LEWISHAM, S.E.—Additions, 316, High-street, Mr. H. Knight; 
three houses, Ardgowan-rosd, Catford, Мг. R. Stewart. 

LexpEN—Addition, workhouse, Guardians. 

LicHF1ELD—Extensions to workhouse, etc. (£9,279), Guardians. 

LIMERICK — Technical institute, working class houses, eto. 

LITTLE HooLE—T wo houses, Mr. Jas. Gill. 

LIVERPOOL —Housing scheme (£7,859), City Council. 

LLANDOVERY—Elementary school, Carmarthenshire Education Com- 
mittee. 

LLANDRINDOD WELLs—Police station, petty sessional court, ete., 
Radnorshire County Council ; additions to Rock House Hotel. 

LLANDRINDOD—Oounty buildings, County Council. 


каш: c workmen's dwellings, Messrs. Williams and 

avies. 

LLANFIHANGEL-GLYN-MyryR—Elementary school (£1,005), Board of 
Education. 

LLANTYSILO—Elementary school (£1,808), Denbigh County Council. 

LOANHEAD—Twenty-four houses, Shotts Iron Oo. | 

Lonpon, W.—Additions, 47, South Audley-street, Messrs. Balfour 
and Turner. 

LupLow — Alterations at The Castle and East Hamlet School; 
houses, Julian-road ; houses, Chapel Fields. Plans passed by 
Oouncil. 

LuroN—Sunday school in connection with the Wellington-street 
Baptist Church (£5,000). 

LYALLPUR—Provision of building for the office of the Directors of 
Agriculture (Rs. 20, 280), Punjab Government. 

LYMINGTON— House, Belmore-lane. Mr. John Bevir, architect. 

MANCHESTER — Transforming plant, etc., Oorporation Electricity 
Committee. 

MANCHESTER—Power station, Water-strect, Town Council. 

MARLBOROUGH Twelve houses adjoining common, Mr. H. Richardson. 

MIDDLESBROUGH—Free library (£15,000), Town Council. 


Мірзомећ NonToN—Seven houses, steam-mills, reading-room, West- 
field, Mr. S. Smith. 


MILWAUKEE — Scheme for establishing electric lighting plant 
(100, 000dol.). 

MiNERA—Elementary school, Denbigh County Council. 

MikFIELD—Shop, Eastthorpe-lane, Mr. Е. H. Thompson. 

Naas—Housing scheme, Rural District Council. 


Nacrur—Oonstruction of quarters for the superintendent of the 
Secretarial Press (Rs.12,500), Indian Government. 


NANTWICH—Cottage hospital (£1,500), Hospital Committee. 
NzsroN—Elementary school, Cheshire Education Committee. 
NETHERTON—Elementary school, Dudley Town Council. 
NEWBRIDGE—Workmen’s dwellings, Naas Rural District Council. 


NEWMILL — Alterations at Council schools, Holmfirth Education 
Committee. 


Newvonrt—Additions to Durham-road schools (£11,652), Town 
Council, 
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NORTHALLERTON—Secondary school (£5,366), North Riding Educa- 
tion Committee. 

NorTHaM—Terrace of houses, Lewis Hill-gardens. Plans passed by 
Council. : 

no 6 Trustees of Primitive Methodist 

urch. 

OADBY — Elementary school (£3,245), Leicester County Council. 

OnAN—Additions to Argyllshire Gathering Hall, County Council. 

OrpBuRy— Elementary schools, Abbey-road, Borough Education 
Committee. 

OrDHAM—Sixty-eight houses, Building Committee. 

ORkELL— House, Ohapel-street, Mr. J. Houghton; two houses, Bell- 
lane, Mr. Hurst. 

PALMER's GREEN, N.— Elementary school, Hazelwood-lane, Middlesex 
Education Committee. 

PENTYRCH—Residence. Mr. Fred. C. Stibbs, architect. 

PENWORTHAM—Fifteen houses and shop, Mr. W. Morris. 

PrENYvcAE—Elementary school (£3,735), Denbigh County Council. 

PENYWERN—Fifty houses, Merthyr Corporation. 

PERTH— Chapel to south-east corner of St. Ninian's Cathedral 
(£2,000). 

PETERBOROUGH—Parochial building to St. Mary’s Church, Church- 


ens. 

PENzANCE—Public lavatories at the recreation ground, Town Council, 

PoNTADoc— Elementary school (£1,250), Denbigh County Council. 

PortH—Post office, near Rhondda, Н.М. Commissioners. 

PRESTON—Two houses, Longton, Mr. Tyson. 

PRESTON—Six houses, Mr. Knight Master. 

Putney, S. W. Elementary school, Hotham-road (£12,929), London 
County Council. 

RAMsKOTTOM—House, Helmshore-road, Mr. Hutchinson. 

RaTHDOWN —Twenty-five houses, Rural District Council. 

RaTHMORE—Housing scheme, Naas Rural District Council. 

RAWTENSTALL—Elementary school (£8,060), Education Committee. 

REDBOURN—Infectious diseases hospital, St. Albans Council. 

RiIcHMOND—Twenty houses, Town Council. 

RIsHTON—Fire station and Council offices. 

RoBERTSTOWN—Workmen’s dwellings, Naas Rural District Council. 

RocHDALE—Electricity undertaking (£22,175), Town Council. 

RocHForpD—Board-room (£600). Mr. W. Wiseman, architect. 

RoTHERHAM — Business premises, Westgate-lane, Masbrough Equit- 
able Pioneers’ Society. 

RowLEY—School, Doulton-road, Education Committee. 

Ruasy—Additions to slaughter-house, Urban District Council. 

Sr. ANNes—Hydropathic establishment and hotel, Syndicate. 

St. AusTELL—Residence, Truro-road. Mr. B. C. Andrew, architect. 

Sr. MARYLEBONE, W.—Houses, Albert-road, Mr. J. Tatchell. 

St. Pancras, N.W.—Extension and additions to premises, Angler's- 
Jane, Mr. A. J. Perriam. 

ScnoLes—Elementary school, Holmfirth Education Committee. 

SEAFORD—Baptist chapel, Broad-street, Trustees. 

SrarorTH—Sanitary convenience, recreation ground, Urbain District 

Council. 

SHARDLOW—Laundry block, union workhouse, Board of Guardians. 

SHEFFIELD (U.S.A.)—Municipal electric lighting plant, Council. 

SniPLEY—Additions to Westfield Works, Wrosa Hill, Messrs. M. 

Kellett and Sons. 

SkrPTON—Additions, Water - street Provided School, West Riding 
County Council. 

StoucH—Workshop, Stoke Poges-lane, Messrs. Horlick and Co.; 
house, Uxbridge-road, Mr. A. Lidstono ; four houses, Victoria- 
road, Mr. A. Woolsey. 

SovuTHAMPTON—Oentral fire station (£5,200), Council. 

Ѕостн BANTACKIM —House, Mr. M. Wilson. 

SourEMOLTON— Extensions to school, Devon Education Committee. 

SovTHsEA—Extensions and additions, Queen's Hotel (£23,000). 

SocTHWELL—Extensive alterations and additions to Collegiate 
Grammar School], Governors. 

STALY BRIDGE — Additional plant at the generating station (£20,223), 
Electricity Board. 

STIRLING—Fifteen houses, Public Health Sub-Committee ; four houses, 
Mr. J. Mathers. 

SrocKrort—Cotton mill, Lower Bredbury, Pear Cotton Mill Co.; 
doubling mill, Mersey Mill Co. 

Stone — Additions and alterations to Alleyne’s Grammar School, 
Governors. 

STREETLY—Ohurch, Ecclesiastical Commissioners. 

SwALEDALE—Literary institute, Low-row, Urban District Council. 

SwaNaGE—Additions, house, Queen’s-road, Mr. T. Shelton; addi- 
tions, houses, Ulwell-road and Durlston-park, F. W. Pond, Esq. 

TANDRAGEE —Housing scheme (£3,514), Rural District Council. 

TANYFRON—Elementary school (£1,370), Denbigh County Council. 

TATTINGSTONE—Additions, school, Manager, Tattingstone Schools. 

TAUNTON—Shops, etc., Station-road. Mr. J. H. Spencer, architect. 

TrncLtey—Sunday schools in connection with Wesleyan Church, 
Trustees. 

Toronto—Inatallation of electric light plant (2,750,000dol.), Board 
of Control. - | 


Truro—Additions to stores, Messrs. Edwards and Sons. 
TwickENHAM—Secondary school, Education Committeo. 
TYNTYLA—Residence, 
Unswortu—Church, Unsworth North, Local Wesleyans. 


Messrs. Evans Williams Evans, architects. 


VANCOUVER—Sanatorium at Kamloops (50,000dol.), Municipality. 


WALSALL—Oondensing plant to electricity station and wooden cooler 


tower (£4,000). 


W ALTON — Extensions, Provided School, West Riding County Council. 
WATERLOO—Secondary school, Lanoashire Education Committee. 
WaTFOoRD—Public offices, Rudolph-road, Bushey Council. 
WELTORD—Additions, Welford and Sulby Endowed Schools, Educa- 


tion Committee. 


WEYMouTu— Pavilion, Town Council. 
WBISrOR— Extensions and additions, nurses’ home and workhouse, 


Board of Guardians. 


WHITBY—Temporary school, Cheshire Education Committeo. 
WHITECHAPEL, E —Building, Cable-street, Mr. B. J. Capell ; building, 


Half Moon-passage, Mr. Wright. 


WHITCHURCH-—Additions to Ty-clyd House, Mr. W. Harpur 
WirrwonTH—Extension, Facit Workmen's Club. 
WIMBLEDON, S. W.— Extensions, central fire station, Town Council. 


WINCHESTER—COounty school, Hants County Council. 


WiNpson—Two houses, pery Estate, Mr. Candell; two housee, 


Springfield-road, Mr. Bon 

WiNTON—Depót, Bournemouth Borough Council. 

WokINGHAM—Two detached houses, Sturges road, Mr. H. Culver; 
shops, Veach-street, Councillor W. T. Martin; workshop, Cross- 
street, Mr. J. Hopkins; motor-house, Milton-road, Mr. W. 
Alban. 

WoopsipE—Elementary school, Dudley Education Committee. 

WOLVERHAMPTON—Electric cables (£2,500), Town Council. 

WomBWELL—Twelve houses, Park-street, Messrs. Johnson and Co. 

Wool DALR —Alterations at Council schools, Holmfirth Education 
Committee. 

WooLwWICH Houses, Charlotte-street, Mr. J. E Edwards. 

WORCESTER —Eleotric lighting purposes (£10,000), Corporation. 

YARDLEY—Elementary school, Golden Hillock - road, Education 
Committee. „ 


COMPANIES’ MEETINGS AND REPORTS. 


BRUSH ELECTRICAL ENGINEERING. 


The adjourned general meeting of holders of the 44 per cent. per- 

tual debenture stock of the Brush Electrical Engineering Oo. was 

eld on the 12th inst. for the purpose of considering an extraordinar 

resolution to modify the provisions contained in the trust deed aade 
between the Brush Electrical Engineering Co. and the Electric and 
General Investment Co., authorising the former to create an issue of 
£350,000 first debenture stock, carrying interest at the rate of 
44 per cent., such stock to be secured by a specific first chargo upon 
the freehold lands aud buildings of the Company at Loughborough. 
Mr. L. G. Braithwaite (one of the trustees) presided. 

Lorp Vaux or HARROWDEN said that the Board had had an oppor- 
ео communicating with several of the holders of both classes 
of debenture stock, and certain suggestions had been made whereby 
the stockholders might possibly look upon the scheme in & more 
favourable light. The Board had proposed to raise new stock to carry 
44 per cent. interest, and, in addition, that a sum equivalent to 4 per 
cent. per annum should be provided for a sinking fund. Several 
shareholders considered that the sinking fund was not large enough, 
and the directors, after careful consideration, had to increase 
the amount to be set aside for the purposes of that fund up to 1 per 
cent. 

After some discussion, the resolution was proposed by Lord Vaux 
and declared by the chairman to be lost. One of the directors then 
demanded a poll, which was arranged should be taken on the 27th 


inst. 


EDMUNDSONS' ELECTRICITY. 


An extraordinary general meeting of Edmundsons' Electricity 
Corporation was held on Tuesday for the purpose of receiving the 
report of the committee appointed at the meeting last July. Mr. Y. E. 
Gripper presided. 

he committee's грон stated that the non-success of the Corpora- 
tion was attributable to injudicious capital expenditure, unwise 
management, and imprudent finance, aggr«vated by the fact that 
electricity supply undertakings had undoubtedly sustained a check 
to their profitable development during the last three or four yeare. 
The installations generally appeared to have been carried out with 
insufficient regard to their prospective earning capacity. It was 
doubtless true not only that more sanguine expectations in regard 
to the profits of electric lighting prevailed at the time than the event 
had justified, but, also, that the competition of gas, especially in 
provincial towns, had proved more injurious than appeared likely, 
until recently, to be the case. It was especially to be regretted that, 
when this disappointment was realised, the Corporation was not only 
already committed to its extended programme, but also that it 
indulged in lavish expenditure of capital in the hope of thereby 
securing a commensurate return on its outlay. In conclusion, the 
report stated that what was wanted to restore the Company's fortunes 
was commercial management and business aptitude rather than 
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engineering skill, and suggested the appointment of а new Board, 
consisting of Mr. Tuckett, Mr. Campbell Swinton, Mr. Stanley Becton, 
and Mr. Gripper, and that Mr. Highfield be also asked to t in the 
reorganisation of the business. 

r. TUCKETT, the chairman of the committec, stated that the root 
causo of the whole trouble was undoubtedly to be found in the 
sanguine anticipations which were entertained with regard to the 
prospects of electric supply undertskings during the earlier years of 
the Company. He could see no reason why, with careful and energetic 
management, the position of the Company should not be materially 
improved, for whatever the vicissitudes the industry might still have 
to pass through, the superiority of electricity over any of its rivals 
was now generally conceded. At present s were overburdened 
with the dead weight of excessive capital, and for some years they 
would undoubtedly have to exercise patience. In view of the inade- 
quacy of the reserves, the present unremunerative character of much 
of the expenditure represented by investments, the absence of any 
ротор for depreciation, and the existing financial position, it must 

o some years before there could be any expectation of а resumption 
of dividends, even on the preference shares. After consulting the 
best advice obtainable, the directors were satisfied that a minimum 
amount of £250,000 would be needed, which they proposed to raise 
by issuing prior lien debenture stock. It was not, howevor, suggested 
that the whole amouut should be raised at once. Пе moved a resolu- 
tion approving of the committee's report, and instructing the directors 
to carry out the recommendations in the report. 

Mr. G. KrrcHIN seconded the motion, which was carried. 


HASTINGS AND DISTRICT ELECTRIC TRAMWAYS. 


The ordinary general meeting of the shareholders of the Hastings 
and District Electric Tramways Co. was held on Monday, Mr. E. C. 
Morgan, chairman of tho Company, presiding. 

The OHAIRMAN said the expenses were boni 60 per cent of the 
чке ү а proportion which they hoped to reduce, but they could 
hardly hope to emulate the figures of other lines where the conditions 
of working were less onerous than those of their own undertaking. They 
had two serious difficulties with which to contend, one being the very 
heavy ients on certain portions of the line, and the other the high 
price which they had to pay for their coal and water. Their takinys 
amounted to £54,128, whieh had been earned by the cariiage of 
9.550, 545 passengers. He asked them to bear in mind, however, that 
the climatic conditions during the year under reviqw were singularly 
unfavourable to an undertaking such as theirs, and it was not unreason- 
able to suppose that with more normal conditions the number of 

ssengers would be materially increased, apart from the natural growth 
in traffic, which was tlie almost invariable experienoe of all tramway 
undertakings. The figures showed that the tramways had taken firm 
hold of the people, and left no doubt as to their supplying an actual 
want. No comparison had been made between the years 1906 and 
1907 because the conditions were not similar, the front line only 
having come into operation at the beginning of the latter year. "This 
was а very important addition to their system, not only for the 
facilities which it gave to the inhabitants of Hastings and St. Leonards, 
but also p Ao direct link which it created between Hastings and 
Bexhill. e concession required that that line should be constru.:ted 
upon a plan other than the overhead system, although that had becn 
adopted with so much success throughout the remainder of the route. 
They, therefore, had to fall back upon one of the surface-contact 
systems (the conduit being impossible), although very little was known 
as to their merits, and practically nothing as to the particular system 
which they had put into operation. They were, therefore, pioneers of the 
Dolter system, and at first, and for a considerable period, they expe- 
rienced many difficulties which did not tend to improve their 
traffic. By patience and perseverance, however, they had sur- 
mounted most of the difficulties, and the line was now working 
in such a manner as to lead them to hope for fairly good results. 
With regard to the proposals for the construction of a line passing 
through the old town, these had made little, if any, progress dutivg 
the year, but there were many of the inhabitants of the old town who 
were very anxious that that extension she uld be carried out, and tlie 
directors were quite willing to favourably considcr it if they could 
obtain conditions which would justify them in so doing. Tentative 

roposals had also been made as to extensions in the Bexhill district, 

ut at present nothing definite had been arrived at. Не added tliat 
their relations with the municipal authoriti:ss continued to be of a 
friendly character, and that their cars, overhead line, permanent way, 
buildings, and plant had been maintained in a first-class state of 
efficiency by their able manager, Mr. Holliday, who had done so much 
to popularise the undertaking. Ho moved that the report of the 
directors and statement of accounts to Dec. 31, 1907, as submitted to 
the meetiny be received and adopted. 

Mr. GEOoncE KrreurN seconded the motion, which was carried 
unanimously. 

The CHAIRMAN next proposed: That a dividend at the rate of 
8 per cent. per annum on the preference shares for the half-year ended 
Deo. 31 last, making, with the interim dividend at the rate of 4 per 
cent. per annum already paid, a total payment of 6 per cent. per 
annum, being the full preference dividend for the year 1907, be and 
is hereby declared, such dividend to be paid on Feb. 18, less inconie 


Mr. J. О. WILLIAMSON seconded the motion, which was carried 
unanimously. 


BRISTOL TRAMWAYS AND CARRIAGE. 


The annual meeting of the Bristol Tramways and Carriage Co. was 
held on the 17th inst., Sir George White preeiding. 
[n moving the adoption of the report (Electrical Engineer, Feb. 14), 


the CHAIRMAN stated that on the income side of the revenue account 
the returns from the tramways department were £210,690, or a 
decrease of £392 as compared with 1906. The carriage department 


receipts were £48,560, or a decrease of £2,097, while the sundry 


receipts were £4,638, or less by £591. The large decrease in the 
carriage department arose wholly from having discontinued the 
working of a number of motor omnibuses, especially those which had 
been unremunerative. The total receipts for the year were £263,689, 
which shewed a net decrease of 25.080. On the expenditure side 
there was an increase of £631 under the head of wages. The directors 
had effected a rearrangement of tho car service and made a consider- 
able reduction of car mileage—namely, from 6,178.866 to 5,727,943— 
and brought up their receipts per car mile from 8:684. to 9:271. Coal 
cost £1,400 more than in 1906, but they anticipated a decreased coal 
bill in 1908. The total expenditure was £178.342, against £176,461, 
and the balance of profit was £85,347, or £5,000 less than last year, 
made up аз to about £3.000 in less receipts and £2,000 more expenses. 
The number of passengors carried was 46,585,050, as against 
46 902 257. 
Mr. J. Н. HowELL seconded the motion, which was adopted. 


BAKER STREET AND WATERLOO RAILWAY. 


The half-yearly general moeting of the Baker-street and Waterloo 
Railway Co. was held on the 17th inst., the chairman, Sir George 
Gibb, presiding. 

The CHAIRMAN, in moving the adoption of the report (Electrical 
Engineer, Feb. 14), said that the Company wes making steady 
progress. e receipts on revenue account amounted to 
£69,249, which showed an increase of £24,659, or 55 per cent. over 
those of the corresponding period of the previous year. After pro- 
viding for interest and rents, and crediting to net revenue account the 
amount receivable from the Underground Electric Railways Co. of 
London, Limited, under their guarantee agreement, there remained a 
balance of $17,670 available for dividends, and they recommended 
dividends of 4 per cent. on the preference shares and 5 per cent. on 
the ordinary shares. That was the first half-year in which they were 
able to compare their position with the corresponding period of the 
previous year. They had carried 10,662,876 passengers, an increase 
of 3,868,981, while the traffic receipts were £66,556, an increase of 
£22,272. The first weeks of 1908 fulfilled the promise of the past 
half-year, for during the first five weeks the receipts per week showed 
ап increase of 154 per cent. 

Mr. A. W11 ts seconded the motion, which was carried. 


IMPERIAL TRAMWAYS. 


The annual meeting of the Imperial Tramways Oo. was held on 
Monday, Sir George White presiding. 

The CHAIRMAN, in moving the adoption of the report (Electrical 
Engineer, Feb. 14), said the past year's experieuce in the Company's 
working had been without any special feature. At Middlesbrough the 
gress receipts had amounted to £54,747, a decrease of £375 as com- 
pared with the previous I2 and the number of passengers carried 
10,700,643, an increase of 26,885. These figures, taken in conjunction, 
indicated a larger proportion of short.distanoe passengers. The net 
profit at Middlesbrough was £16,884, against £16,711. With regard 
to the revenue from other investments, in the London United Tram- 
ways he might point out that the dividends amounted to £21,112, 
being the same amount as at the corresponding period. The London 
United Tramway Oo.’s report was likely to be issued a little late, but 
the secretary informed him that the receipts had again exceeded those 
of the previous year, being £345,570 against £327 896. The sundry 
receipts of the Imperial Tramways Co. wore as nearly as possible the 
same as last year, and it would. be seen in tho result that the net 
revenue account sho wed a divisibse balance of £41,574. The reservo 
funds had been increased from £126,271 to £128,771. 

Mr. S. WHITE seconded the motion, which was a opted. 


ST. JAMES'S AND PALL MALL ELECTRIC LIGHT. 


The annual meeting of the St. James's and Pall Mall Electric Light 
Co. was held on Tuesday, Mr. W. Leaf, the vice-chairman, presiding. 

The CHAIRMAN, in moving the adoption of the report, said the 
] 4st 12 months had fully borne out the forecast of improvement given 
last year, the sales of electricity showing an increase by £7,000, while 
the number of units sold was higher by about 10 per cent. The 
increased price of coal had made the working expenses higher, but 
there had been a saving in rates and taxes of £1,300. He had been 
asked by shareholders what effect metallic-filament lamps would have. 
IIe had no doubt that a sensible loss of revenue had been felt due to 
these lamps, as was only to be expected, considering that such lamps 
gave two or three times more light with the same amount of current. 
The new lainps, however, would eventually be better for the Company, 
and they would be able with their present plant to supply more 
consumers, and thus save capital expenditure. 

The report was unanimously adopted. 


GREAT NORTHERN, PICCADILLY, AND BROMPTON 
RAILWAY. . 


The nineteenth ordinary half-yearly general meeting of the Great 
Northern, Piccadilly, and Brompton Railway Co. was held on Tuesda 
at Hamilton House, Victoria-embankment, E.O., Sir George 8. Gibb 
(chairman of the Company) presiding. 

The OHAIRMAN, in moving the adoption of tho report, said that 
the capital expenditure during the half-year had been £20,727 ; 
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£43,600 of debenture stock had been issued, which left а balance of 
over £300,000 issued to the contractors. Tho revenue account for the 
six months included the full debenture interest, part of which appeared 
under the head of interest on debenture stock and part under the 
heading of general interest. As they had just completed the first 
year's working of the undertaking, comparison with the corresponding 
half-year was 1mpossible. The nearest approach they could make was 
by taking the receipts for the first seven weeks of the current year, 
when the receipts were £585 per mile, as compared with £410, or an 
increase of about 43 per cent., which was a most satisfactory showing. 
During the six months they had carried 13,914,779 passengers, from 
whom £115,008 was pes ог an average of 1 89d. por passenger: 
Sundry receipts amounted to £4,263, so that the gross revenue had 
been £119,271. The working expenses totalled £70,753, and there 
was & balance, after payment of all rents, debenture interest, etc., of 
£7,114 available for dividend, which enabled the directors to pay 
id m 4 per cent. dividend on the whole of the shares held by tho 
public. 

Lord GORE HAMILTON 
unanimously adopted. 

The proprietors afterwards approved the agreement with the Under- 
ground Electric Railways Co. of London, and also two Bils 
now pending in Parliament conferring on the Piccadilly Co. further 
powers with reference to capital, and making farther rome respect- 
ing the capital and undertaking of the District Railway Co., and 
authorising the abandonment of works authorised by the Metropolitan 
District Railway Acts, 1897 and 1903. 


seconded the motion, which was 


LONDON ELECTRIC SUPPLY. 


The report of the London Electric Supply Corporation for 1907, to 
be presented at the meeting on the 27th inst, states that the profit 
on the working for the year is £46.319, to which has to be added the 
amount brought forward, £4,170, less interest on temporary loan and 
expenses incurred in Parliament last session—namely, £900—making 
a total of £49,589. Out of this the interest on debenture stock to 
Dec. 31—namely, £14,975—has been paid, leaving a balance of 
£54,615. The Board proposes a dividend of 6 per cent. on the 
preference shares for the year (of which an interim dividend of 5 per 
cent. was paid on Sept. 1, 1907), а dividend of 24 per cent. on the 
ordinary shares for the year, the placing to reserve account (making а 
total of £57,500) of £2,500, and the carrying forward of £2 836. The 
diminution in the revenue account is caused by the large decrease in 
the receipts from the London County Council for their tramways as 
compared with last year, together with a considerable increase in the 
price of coal. On the other hand, the power supplied for indnstrial 
purposes shows an increase from 840,634 units to 2,111,921, and the 
general business (excluding that of the London County Council) shows 
an increase of over 30 per cent. —namely, from 5,420,258 to 7,118,515 
units. It is expected that a commencement will be made in May next 
to supply power to the London, Brighton, and South Coast Railway 
Co. for working the trains on their South London line between 
Victoris and London Bridge. 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING. 


The report of the Kensington and Knightsbridge Electric Lighting 
Co. for the year 1907, to be presented at the meeting on the 27th 
inst , states that the renewal account now stands at £69,602, being 
an increase of £35,223 over the amount of the account at the end of 
the previvus year. After providing for the amount placed to renewal 
account, and after payiog the dividends on the 6 per cent. first 

reference shares to June 30, 1907, on the 5 per cent. second pre- 
erence shares to Sept. 30, 1907, and an interim dividend at the rate 
of 10 per cent. рег annum on the ordinary shares for the first half of 
the year, the balance standing to the credit of the net revenue 
account for the year 1907 is £9,854. Thoe directors draw attention to 
the fact that the rate of dividend has beon maintained, despite the 
high price of coal and the large amount paid in respect of local 
taxation, which latter item alone now amounts to а sum equivalent to 
about 6 per cent. on theordinary shares. Of the above sum £1,500 has 
been appropriated to the payment of the first preference dividend to 
the end of the year, and £625 has to be set aside to meet the portion 
of the dividend on the second preference shares accrued to the same 
date. It is proposed to pay out of the balance of £7,729 a further 
dividend on the ordinary shares at the rate of 10 per cent. per annum, 
for the past half-year, making, with the interim dividend paid on 
Aug. 1, 10 per cent. for the year. This will leave £2,479 to be carried 


forward. 


NOTTING HILL ELECTRIC LIGHTING. 


The report of the Notting Hill Electric Lighting Co. for 1907 states 
that expenditure on capital account at the date of the -last balance- 
sheet stood at £231,358, and this has been increased during the past 
year oy £2,168, making a total to date of £235 526. Expenditure on 
capital account exceeds receipts by £25.526. The cost of the joint 
station to date has amounted to £184.049, and joint debenture stock 
amounting to £180,790 has been issued. The number of consumers is 
now 2,673, and 98 per cent. of these are supplied at 200 volts. The 
groes revenue for the year was £38 055, an increase of £1,131, and the 
total net profit was £19,007, a decline of £1,000. From the sum 
mentioned the directors have written off for depreciation, renewal, and 
reserve fund £2 000, and debenture and other interest has absorbed 
£2,586; Kensington and Notting Hill joint debenture stock 
interest £2,216, sinking fund £1,154, reserve for bad or doubtful 
debts £50, leaving a balance available for dividend of £11,000. 
The directors recommend the usual dividend of 6 per cent. (less 
income tax) on both the preference and ordinary shares, and that 


next. 
the increased costs at the Wood-lane works during the latter half of 


the balance be divided in actordance with the articles of associa- 


tion, one-half being credited to the founders’ shares and the other 
half to the ordinary and preference shares. This will enable a further 
1 per cent. to be paid on both ordinary and preferenco, with a dis- 
tribution of £2 18s. 

dividend of 3 per cent. was paid to the holders of the ordinary shares 
on July 1, and the balance of 4 per cent. will be paid forthwith, 
together with the distribution on the founders' shares. The preferenoe 
shares having received their full 6 per cent., the 1 per cent. bonus wil] 


per share on the founders’ shares An interim 


be added to the interim dividend on these shares, to be paid on July 1 
The reduction in the net profit is more than accounted for b 


the year. This was occasioned partly by the increased price of coal, 
but mainly by the cost of exceptionally extensive repairs which had 
to be carried on under unfavourable conditions, owing to the impos- 
sibility under the existing Electric Lighting Acts of obtaining current 
by joining up with neighbouring companies. The rates paid to the 
local authorities (including this Company's proportion of those charged 
in the Wood-lane supply) amounted to £3,475, approximately 
equivalent to a dividend of 24 per cent. on the share capital. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING. 


The report of the Newcastle and District Electric Lighting Oo. for 
1907, to be submitted to the meeting at Newcastle-on-Tyne on the 
25th inst., states that the number of units sold during the year was 
9, 282, 570, an increase of 14:92 per cent. The increase has not been 
in proportion to the estimate which was formed in the beginning of 
1907, due to the falling off in the demand for electrical energy for 
power and other purposes in the engineering and other trades, owing 
to lessened work, and this, combined with the increased cost of coal, 
has had a depreciatory effect upon the anticipated profits for the year. 
The gross profits for the year for Newoastle amount to £18,501 and 
for Newburn to £857, which, together with the sum of £9 received 
for transfer feos and £2,248 brought forward from last year, makes 
the total £21,615. After deducting directors’ and trustees" fees, 
income tax, еќс., and making provision for leasehold redemption 
fund, there remains a net balance of £19,922. After pro- 
viding for all interest on debenture stock, etc., the directors 
recommend 4 dividend at the rate of 4 per cent. per annum 
for the half-year ended Dec. 31 (less income tax), which, together 
with the interim dividend makes 4 per cent. for the year. To accom- 
plish this it will ^e necessary to draw upon the reserve fund to the 
amount of £1,222. An arrangement has recently been made with 
Messrs. John Spencer and Sons for a term of years to utilise their 
exhaust steam, and thus the current" will be produced at а very 
low rate, which will assist the profits of the station considerably 
during this and future years. From these circumstances, and from 
оше economies generally being effected in various ways, and with 
the anticipated reduction in the price of coal, the Company's position 
during the current year will, the directors confidently feel, be much 
improved. The directors very much regret the death of Sir John D. 
Milburn, Bart, who had been chairman of the Company since its 
inception. During the year Mr. Frank R. Simpson has been elected a 
member of the Board. 


WESTMINSTER ELECTRIC SUPPLY. 


The report of the Westminster Electric Supply Corporation for 
the year 1907, to be presented at the meeting on the 26th inst., states 
that the supply of current, which on Dec. 31, 1906, was provided for 
the (quivalent of 839,004 lamps of 8 c.p., had increased by Dec. 31, 
1907, to the equivalent of 929 529 lamps, the largest addition iu any 
one year. А considerable part of this addition is forpower and heat, for 
which there has been an increasing demand during the last few years. 
A Bill is being promoted in Parliament by this Company in con- 
junction with other West End supply companies to enable economies 
to be mado in the supply of electricity, and the directors are taking 
the necessary steps to safeguard the Company against other Bills which 
have been promoted and which might affect its business. An interim 
dividend at the rate of 10 per cent. per annum on the ordinary 
shares and the dividend on the 44 per cent. preference sharcs for 
the half-year ended June 30, 1907, has been distributed. After 
allowing for depreciation, sinking fund, and other charges, the net 
balance is £36,996, from which must be deducted the second half- 
year's dividend on the preference shares, which absorbed £8,666, 
leaving £28,315. Out of this the Board recommends the payment of 
a dividend at the rate of 10 per cent. per annum, less income tax, for 
the past half-year, carrying forward a balance of £2,185. Although 
the output has increased during the current year, the amount avail- 
able for net revenue has diminished, principally owing to the heavy 
amount paid in the city of Westminster for rates, which now amount 
to £16,000 (equal to nearly 3 per cent. dividend on the ordinary share 
capital). Other contributory causes are the large increase in the price 
of coal and the investment of a sum of £243.000 in first-class securities 
on account of depreciation and reserve. 


MATHER AND PLATT. 


The report of Mather and Platt for the year ended Deo. 31 last, to 
be presented at the meeting on the 27th inst., states that the net 
profits for the year, after charging depreciation and making provision 
for directors’ remuveration and expenses, are £125,676, to which must 
be added £15,380 brought forward, showing an available total of 
£141,057. The directors recommend a dividend at the rate of 10 per 
cent. per annum on the ordinary shares for the year, less interim 
dividend paid in September, a bonus of 5 per cent. on the ordinary 
shares, to transfer to reserve account (bringing up the amount tq 
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£340,000) £40,000, to transfer to efnployós benefit fund, to be 
administered as the Board deem expedient for the employés’ bonefit, 
£5,000, leaving to be carried forward £16 057. 


— 


SOUTH METROPOLITAN ELECTRIC LIGHT AND POWER. 


The report of the South Metropolitan Electric Light and Power Co. 
for the year 1907, to he presented at the meeting on the 26th inst., 
states that the revenue account shows a credit balance of 227.067, 
which, with £7,103 brought forward, makes a total of £34,171. 
After deducting £9,792 for ioterest on debenture sto:k paid and 
accrued, and for other interest, and £4,128 for interim dividend piid 
on the 7 per cent. cumulative preference shares, there зегояірѕ a 
balance of £20.250. The directors recommend payment of final divi- 
dend to Dec. 31, 1907, проп the 7 per cent. cumulative preference 
shares; the carrying to credit of depreciation account of £5,500; the 
payment of dividend to Dec. 31, 1907, upon the ordinary shares at 
the ds of 24 per cent. per annum; and that £7,182 be carried 
orward. | | . 


CHATHAM AND DISTRICT LIGHT RAILWAYS. 


The report of the Chatham and District Light Railways Oo. for the 
half-year to Dec. 31 last, to be presented at tho meeting on March 5, 
states that the receipts were £2),207 and expenses £12,799. Deduct- 
ing the interest on debentures and the amount written off, £5 555, 
and adding the balance brought forward, £4,492, there is £5,111. 
Of this £3,000 has been transferred to reserve for depreciation, and 
the directois recommend a dividend at the rate of 3 per cent. per 
annum on the preference shares for the half year, and the carrying 
forward of £317 to revenue new account. 


YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS. 


The report of the Yorkshire (West Riding) Electric Tramways Оо. 
for 1907 states that the operations, after providing for all expenses, 
including repairs and renewals, resulted in a net income of £27,377. 
Adding the balance brought forward. £4,443, the available profit is 
£31,820. This profit has been dealt with as follows: debenture 
interest (less income tax) on 44 per cent. stock, £11,756; debenture 
interest (less income tax) on 6 per cent. bonds, £744 ; sundry reserves 
as per appropriation account, £9,856 ; and carried forward, £9,463. 


NEW COMPANIES REGISTERED. 


Electrical Fittings Co., Limited. — Registered Jan. 18. Capital, 
£15,000 in £1 shares (3,000 6 per cent. cumulative preference). 
Objects: to acquire the business of electrical enginecis and fitters, 
manufacturers and sellers of electiical fittings, cte., carried on by 
Samuel Heath and Sons at 38, Conduit-street, W., as the Electrical 
Fittings Co. ; and to carry on the said business and that of clec- 
tricians , suppliers of clectricity for light, heat, motive power, or 
otherwise, manufacturers of and dealers in clectrical apparatus, etc. 
No initial public issue. Registcred office: 38, Conduit.street, W. 


Liens Registered. 


Hexham and District Electric Supply Co., Limited.—Lien 
Feb. 1, £2,450 5 per cent. debentures, pait of £5,000 authorised. 
No trustees. 


^Northern Copper (B.8.A.) Co., Limited.—A memorandum of 


satisfaction to the further extent of £3,700, of charges dated May 18, 
1903, securing £100,000, has been filed. 


Appliances and General Engineering Co., Limited, London, 
E. C.—Lien Feb. 6 £300 74 per cent. debentures, part of £2,000. 
Amount previously issued, £1,000. No trustees. 

Bristol Tramways and Carriage Co., Limited —Trust deed 
Feb. 5, for securing £250.000 44 por cent. mortgage debentures. 
Trustees: Sir George White and 8. White, J.P. Specific mortgage 
on certain freehold and leasehold properties, together with a floating 
charge on the undertaking and other assets, present and future, 
including the unpaid and uncalled capital. 


LEGAL INTELLIGENCE. 


LONDON ELECTRIC SUPPLY CO. v. PARKINS. 


In the Divisional Court, King's Bench Division, befure the Lord Chief 
Justice, Mr. Justice A. T. Lawrence, and Mr. Justice Sutton, the case 
was concluded of the London Electric Supply Co. v. Parkins, which 
сате up on an appeal by the plaintiff company from the decision of 
the stipendiary magistrate sitting at Clerkenwell Police Court 
convicting the а pasar of an alleged contravention of the provisions of 
the London Building Act of 1894. Mr. Danckweits, К.О., and Mr. 
J. A. Simon appeared for the appellante, and Mr. Horace Avory, K.C , 
and Mr. R. O B. Lane appeared for the respondent. 

Mr. DANCKWERTS, in opening the case, said that tho point raised 
by the appeal was as to what wis the definition of the word 
“structure ” in the Act of 1891, and was the thing in question a 
structure. 

From the special case which was read, it appeared that the 
respondent was the district surveyor to the boroug i of Holborn. The 
appellants were summoned before the stipendiary magistrate at 
Clerkenwell for having on the eastern side of Leather-lane, Holborn, 


laid a street box” without having previously served a building 


notice under the provisions of the Act At the hearing of the 
summons before the magistrate it was admitted that theappellants on or 
about July 1, acting under tho powers of their electric lighting order, 
constructed beneath the lootway the thing descrihud аз a street box, 
which was used in connection with the repair of the appellants' cables. 
On behalf of the respondent it was contended that a building notice 
should have been served under Section 45 of the Act. On behalf of 
the company it was contended that the thing in question was 
not u«ecssarily a Luiiding structure ol the work within the meaning of 
the Act, and that the company were under no obligation to serve such 
notice. The magistrate held that the thing iu question was a building 
or stiucture within the meaning of Section ab, and that the notice 
was required to be served. Не held, therefore, that the company had 
been guilty of an offene: under the Act, and, fiaed them 40s , and 
ordered them to рау £10. 10s. coste. ‘The question raised on the 
appeal was whether the magistrate's determination was right iu point 
of law. 

Mr. DANCKWERTs submitted that the box was not a structure 
within the meaning of the Act. It was a very small thing, beiog 
only 224in. by 24in. and 30in. deep. Ho considered that it would be 
very dillicult for anyone to say that was a structure within the meaning 
of the London Building Act. He wished to point out that all these 
structures had to b» made in accordance with a scheme of plans 
approved by the local authority, the highway authority, the London 
County Council, and the company, subject to an appeal by the Board 
of Trade. The only funct'on of the district surveyor was to see that 
the provisions of the London Building Act were carried out. In the 

resent case the Act had nothing whatever to do with the matter. 

he County Council hid an inspector whose duty it was to watch the 
laying of these boxes, and who, in fact, did so. He contended that 
the structures about which notice must be given to the district sur- 
veyor were structures which had to be constructed and executed 
according to the London Building Act, and no other structures. 

Mr. Avory, К.О, having supported the conviction on behalf of the 
respondent, | 

The Lorn Cuigr Justice gave judgment, and stated that in the 
present case he was unable to see the unreasonableness of the district 
surveyors having notice of construction of these boxes under tlie 
footway, although he agreed with Mr. Danckwerts that the line must 
be drawn somewhere. Не was of opinion that it was quite impossible 
to hold that because the structure in the present case was smaller than 
that in the Woodthorpe case, it should. not be followed. As to the ойт 
point as to notice beiug given to the Couuty Council under Section 15 
of the northern extension order, he need only say that the reason of 
the County Council having notice was so that they should see that tlie 
things хч nid be put right from their point of view, and to protect 
their interests It was clear that the Oounty Council protected public 
interests quite ind: -ndently of the public interests the district sur- 
veyor safeguarded. Ho thought that in the circumstinces of the 
case no. ic should hive been given to tho district surveyor under the 
Act, and that the conviction was right. 

Mr. Justice A. T. LAwrENCE and Mr. Justice St гоч concurred, 
and the appeal was accordingly dis nissed, with costs. 


ELECTRIC POWER COMPANY'S METER. 


In tlre King's Bench Division of the High Court, the Lord Ohie 
Justice, Mr Justice А. T. Lawrence, and Mr. Justice Sutton, sitting 
as а Divisional Co.it, had bi fore them tho ease of the Mayor, Aldı r- 
men, and Burgesses cf Gillingham, Kent v the Kent Electric Power 
Co., which came before their L'»d:hips on a case stated by the 
arbitrator. 

It appeired that some time ago the defendants’ electiic power 
station was destroyed by fire, and in consequence they desind to 
purchase electric current pending erection of a new station. By au 
agreement of June 6, 1905, between the plaintiffs and defendants the 
jormer agreol to supply the latter with a supply of electricity in bulk 
for a certain period on the condition that the defendants should psy 
the plaintiffs а certain sum per unit for all current supplied, the 
current to be metered at the deſendants' power station through а 
meter to be approved of and properly calibrated and checked by ho:h 
parties from time to time as might be agreed. A further condition 
of the agreement was that any difference between the parties con :ern- 
ing the agreement or its construction should be referred to a single 
arbitrator, who should be an engineer to be agreed on by the 
pus or to le nominated on the application of either party 

the president for the time beiog of the Institution of 
Electrical Engineers and the Arbitration Act, 1899. By the 
supplemental agreement the. supply of current was extended, 
and the calibrating and checking by both partics were con- 
tinued, but some question having arissn between the ties at the 
date of this extension agre: ment as to the accuracy of the meter, and 
certain deductions having been made by the defendants from the 
plaintiffs’ accounts for the current supplied, it was provided in the 
agreement that the deductions in the accounts should be referred to 
the Electrical Standardising Institution, Faraday House, Southampton- 
row, for their decision, and that all sums found due by either party 
to the other should be discharg:d within 10 days from the delivery. 
A test of the meter was carried out by the institution in question, and 
Hugh Erat Harrison, principal of the institution, was appointed sole 
arbitrator to determinute the dispute. The meter was tested by the 
manufacturers at Berlin before it was delivered to the plaintiffs in 
England. Defendants, however, made a test of their own of the meter, 
which gave results materially different from the results given by the 
test of the Electrical Standardising Institution and the Berlin test. 
At the request of both plaintiffs and defendants, an official test was 
c. r-ied out by the Electrical Standardising Institution on Aug. 31 and 
Fept. 1, 1906, the result of this test considerably differing from the 
yesultof the prior test taken by the defendants, On taking evidence before 
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the arbitrator, plaintiffs maintained thatno evidence of the test madeby 
the defendants alone on Oct. 24 and 25. 1905, and at which the plaintiffs 
were not present or represented, was admissible, and that the only tests 
which should be admitted by the arbitrator as evidence should be the 
test made by the Electrical Standardising Institution. The defendants, 
on the other hand, contended that the arbitrator was bound to accept 
evidenco of the test taken by the defendants on Oct. 24, 1905. 
Having considered all the circumstances, the arbitrator determined 
that he would accept evidence of the test so taken on Oct. 24 and 25, 
1905, and considered it in conjunction with the evidence which might 
be placed before him of the Berlin test and the test by the Electrical 
Standardising Institution; whereupon the plaintiffs informed him 
that they desired to take the opinion of the Court as to whether 
evidence of such a test made in October, 1905, was admissible or not. 
On these grounds he stated & special case for the opinion of the Court 
for the purpose of obtaining the Court's decision as to whether he 
should accept evidence of the test in question or not. 

Arguments having been heard by counsel on both sides, 

Their Lordships decided that the case should be sent back to the 
arbitrator for the admission of the evidence referred to. 


POSTMASTER-GENERAL v. WATFORD URBAN DISTRICT 
COUNCIL. 


The Railway Commission, composed of Mr. Justice A. T. Lawrence, 
Mr. А. E. Gathorne Hardy, and Sir J. Woodhouse, last week allowed 
the appeal of the Postmaster-General from the decision of the county 
court judge at Watford, who had held that the action of the Urban 
District Council in refusing to consent to the Postmaster-General 
carrying telephone wires along Qucen’s-road, unless they were placed 
undergronnd, was not unreasonable. The case raised an important 

uestion as to whether local authorities could insist on the Postmaster- 
eneral placing telephone wires underground. 

Sir J. WoopHovsE said that the cost of putting the wires under- 
ground would be £112, whereas if the poles were used the cost 
would be about £17, so that there would be a saving of £95. People, 
he said, had a natural antipathy to posts being put up in the footway, 
but while he shared that feeling he did not think that it was a 
sufficient ground for the objection taken by the Council to tho pro- 

overhead system. It was admitted that the character of the 
ocality was such that the erection of telephone poles would not 
depreciate the value of the adjoining house property. It was the 
duty of the Postmaster-General to improve aud Bud the telephone 
system as much as possible, and, of course, the question of expense 
had to be considered. In his opinion, in this case the Postmaster- 
General was entitled to succeed. 

Мг. А. E. GarTHonNE Harpy and Mr. Justice А. T. LAWRENCE 
concurred. 


PROVISIONAL PATENTS, 1908. 


Fes. 7. 

2727. Improvements in or relating to oleotric accumulators. 
Van Raden and Co., Limited, and Max Metz, High-street- 
chambers, Coventry. 

2728. Improvements in or relating to electrodes for 
secondary batteries and to the manufacture of the 
same. Van Raden and Co, Limited, Carey Bert 
Robinson, and Max Metz, High-street-chambers, Coventry. 
(Application for patent of addition to No. 21,719/06.) 

2733. Improvements in or relating to primary galvanic 
cells. Thomas Meakin Blockley and Francis Statham 
Fletcher, 55, Market-street, Manchester. . 

2769. Improvements in prepayment. electricity meters. 
George Hookham and Sydney Holmwood Holden, 4, New 
Bartholomew-street, Birmingham. 

2795. Improvements in party-line telephone systems. Cyril 
Arthur Soans and Albert Henry Graves, Birkbeck Bank- 
chambers, Southampton - buildings, London. (Complete 
specification. ) 

2797. Improved electric incandescent lamp. William Edward 
Lake, 7, Southampton buildings, London. (Rudolf Jahoda 
and Elektrische Glühlanipenfabrik ‘‘ Watt" Scharf, Loti 
und Latzko, Austria.) 

2893. Improvements in and relating to electric switches. 
Frederick Hagger Headley, 322, High Holborn, London. 

2894. Apparatus for producing ringing currents in telephone 
systems. Erwin Falkenthal, 322, High Holborn, London. 
(Date applied for under Section 91 of the Act, Feb. 22, 
1907, being date of application in Germany.) (Complete 


specification. ) 
Fes. 8. 


2838. Double revolving dynamo - electric machines with 

internal and external field magnets which, keyed 
. together in shafts, rotate in an opposite direction 
to that of their armatures. John Coombe Amphlett 
and Herbert Paul Amphlett, 49, Hilmarton-road, Caniden- 
road, London. 

2871. Improvements in appliances for use with telephone 
transmitters. Edward Francis Hutton, 7, Southampton- 
buildings, London. (Complete specification.) 

Fes. 10. 

2893. Improvements relating to electric detonator fuses. 
The Thames Ammunition Works, Limited, and Hugh 
Gorham Ticehurst, Erith, Kent, 


2895. 


2901. 


3109. 
3130. 
3141. 
3154. 


3160. 


3200. 


3248. 


3250. 


3266. 


3283. 


9284. 


. Improvements relating to olectric conneotions. 


. Improvements in and 


Improvement in secondary batteries. Lothar Fiedler, 
1, Grazebrook-road, Stoke Newington, London. 
Improvements in electrical fuse boxes. Edwin John 
Selby, Oarlton-buildings Paradise-street, Birmingham. 
Improvements in continuous-current machines. James 
Wagner, 25, North-lane, Headingley, Leeds. 
Improvements in the apparatus for testing and 
checking the correct or inoorreot working of the 
electric ignition device used in connection with 
internal - combustion engines. Thorold Hastings 
Schultess-Young, 12, Semley-place, Westminster, London. 


. Improvement in and relating to coherers for wireless 


telegraphy and telephony. Hans Knudsen, 12, Cyril - 
mansions, Battersea Park, London. 


. Revolving coherer for every kind of wireless trans- 


mission. Ferdinand von Madaler, 
Battersea, London. 

Improvements in luminous electric heators. William 
Frank Howard and Alban Bertie Cousins, 23, Park-place, 
Merthyr Tydfil. | 


61, Stanley-street, 


. Improvements in or relating to wireless signalling. 


Reginald Aubrey Fessenden, Birkbeck Bank-chambers, 
Southampton-buildings, London. (Date applied for under 
Section 91 of the Act, Feb. 11, 1907, being date of appli- 
cation in United States.) (Complete specification.) 
Improvements relating to wireless telegraphy and 
telephony. Charles Herbert Demuth, 18, Southampton- 
buildings, London. : 
Ёк. 11. 
Horace 
David Bowden How апа William Woodroffe Partington, 
27, Chancery-lane, London. | 


. Improvements in and relating to electric motors and 


the control thereof, more especially applicable to 
motors for driving locomotive vehicles. Emile 
de Valio and Robert Campbell Baker, 77, Chancery-lsno, 
London. 


. Improvements in insulators for electrical conductors. 


Siemens Bros. and Co., Limited, and William Dieselhorst, 
Birkbeck Bank-chambers, Southampton-buildings, London. 


. Improvements in and relating to incandescent electric 


lamps. Joseph Abraham Leon, 60, Queen Victoria-street, 

London. 

relating to the control of 
alternative electric current motors of the com- 
mutator type in their application to the driving of 
machine tools and other similar drives. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Allgemeine Elektricitáts-Ges., Germany.) (Com- 
plete specification.) 

Fen. 12. 

Improvements in quadruplex telegraph arrangoments. 
John Peter Gorton, 12, Richmond.street, Weston-super- 
Mare. 

Improved type of starter, rheostat, or controller for 
electric motors. Norman Russell Booth, 7, Harrison- 
road, Halifax. 

New or improved electrical water-gauge. James A. 
Hartwell and Horace E. Hartwell, 8, Breams-buildings, 
Chancery-lane, London. 

Improvements in and relating to electrieal signal 
apparatus with wireless transmission. August Mund, 
345, St. John-street, London 

Improvements in cathodes for use in tho electro- 
deposition of iron and other metals. Sherard Osborn 
Cowper-Coles, 4, South-street, Finsbury, London. 

Fes. 13. 

Illuminated electric “night and day” sign. Joseph Hugh 
Evans, 188, Fountain-street, Manchester. 

Improvements in electromagnetic speed-gear control. 
Benjamin Heselton Mallinson, Wrentham, Warwick-road, 
Acocks Greep, Birmingham. 

Improvements in or relating to supports for filaments 
in electric incandescent lamps. Harry Hove and the 
"Z4" Electric Lamp Manufacturing Company, Limited, 
111, Hatton - garden, London. 

Improvements in or relating to electrically-heated 
apparatus, particularly applicable to vulcanising 
apparatus for tyre tubes and covers. Walter Henry 
Welch and Harvey Frost and Co., Linited, 111, Hatton. 
garden, London. 

Improvements in electric aro lamps.  Jolnson and 
Phillips, Limited, and Sydney Pat-rson, Birkbeck Bauk- 
chambers, Southampton-buildings, London. 

Improvements in electrodes for oleotrio aro lamps. 
Allgemeine Elektricitats-Ges., 83, Cannon-street, London. 
(Date applied for under Section 91 of the Act, Feb. 16, 1907, 
being date of application in Germany.) (Complete speci- 
fication. ) 

Improvements in and relating to electrical power- 
transmission systems. The British Thomson. Houston 
Company, Limited, Thomas Edward Robertson, and Frank 
Holden, 83, Oannon-street, London. (Complete specifi» 
ention.) | 
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3282. ‘Improved automatic electric switch device. 


3295. 


William 
Simpson Hough, jun., 6, Lord-street, Liverpool. 


Device for producing or generating varying electric 


currents of high frequency. Edward Charles Robert 
Marks, 18, Southampton-buildings, London. (Jonas Albert 
Johnsen, Denmark. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 


24923. 


440. 


2053. 
2675. 
2720. 


(То be published on Feb. 77.) 


1906. 

Control of the electric circuits in systems of electric 

traction or haulage. Riworth. 
1907. 

Methods of regulating altornating-current electric 
motors of the commutator type. British Thomson- 
Houston Company. (Allgemeine Elektricitüts.Ges.) 

Electric battories. Joel. 

Method of insulating electric conductors. Connolly. 

Lighting by electricity of miners’ safety lamps in 
coal mines and other places. Patterson. 


2930. Davices for operating electric circuit breakers. Sugden 


2963. 
2968. 
3000. 


30004. Electrolytic apparatus. Boult. 


3029. 


3080. 
3693. 
3881. 


5537. 


6455. 
6751. 


6925. 
7449. 
8612. 


8706. 
9291. 
9340. 


9686. 
11071. 
11873. 
14100. 


16574. 
17388. 
17410. 


19794. 
19856. 
20676. 
21035. 


21119. 
22746. 


24706. 
21863. 


27933. 


and Rod way. 

Electric aro lamps. Wellington and Daniell. 

Electric aro lamps. Wellington and Daniell. 

Electrolytic apparatus. Boult. (Elektrizitäts Akt. -Сез., 
vorm. Schuckert und Co.) 

(Elektrizitiits Akt. - Ges., 
vorm. Schuckert und Co.) (Date applied for under Rule 15, 
Feb. 6, 1907.) 

Device for simultan sously bolting doors and switching 
on electric lights. Wynn. 

Electric arc lamps. Jones. 

Electric safety fuses or cut-outs. Hepke and Diener. 

Variable-speed electric motors or variablic-voltago 
gonerators. Тогда. 

Magneto-slectric ignition devices for intornal-com- 
bustion engines. Banies. 

Tambler switch. Lea. 

Magnetic clutches or brakes. Ravonshaw, Middleton, 
and Townsend. 

Electric controllors or switches. Atkinson. 

Electricity mete:s. Thorpe. 

Mounting incandescent oclectric 
British Thomson-Houston Company. 
Company.) 

Interrupters for electric circuits. Schmidt. 

Automatic electric switches. Holden and Elphinstone. 

Electric pondant lamps for indoor lighting and for 
other services. Elliott. 

Machines for winding or spooling wire thread or 
the like. British Thomson-Houston Company. (General 
Eloctrie Company.) 

Electrically-oporated winding gear. Allgemeine Elck- 
tricitits-Ges. (Date applied for under International Con- 
vention, May 12, 1906.) 

Method of and moans for altering the working speed 
of polyphase motors. Siemens Bros Dynamo Works, 
Limited, and Poynder. 

Lightning arrosters and like protective devices for 
electric conductor systems. British торов оор 
Company. (General Electric Company.) 

Electric switches. Lundberg, Luadberg, and алаа 

Intorrupters for electric circuits. Wappler and Faycr. 

Electric switches. Siemens-Schuckertwoike Ges. (Date 
applied for under International Convention, Sept. 24, 19C6 ) 

Detectors for wireless telegrapby. (Ces. fur Dralitloso 
Telegraphie. (Date applied for under шей Con- 
vention, Sept. 8, 1906.) 

Means for connecting . generators 
to their prime movers. Siemens Bros. Dynamo Works, 
Limited. (Siemens-Schuckertwerke Akt. -(us.) 

Electrically-operated switching and other devices. 
Conrad. (Date applied fur under International Convention, 
Sept. 20, 1906 ) 

Method of electrio motor control and apparatus 
therefor. Yates and Lum. (Date applied for under 
International Convention, Sept. 22, 1906.) 

Electric indicators. Von Pecz. 

Manufacture of incandescenoe filaments for olectric 
incandescence lamps and apparatus therefor. 
Siemens und Halske Akt.-Ges. (Date applied for under 
International Convention, Oct. 16, 1906.) 

Electric arc lamps. Johnson and Phillips, Limited, and 
Tubbs. 

Integrating train for double-tariff electric energy 
meters. Arcioni. 

Testing apparatus for magnetic-eleoctric spark ignition 
apparatus. Unterberg and Helmle. (Date applied for 
under International Convention, Oct. 17, 1907.) 


lamp filaments. 
(General. Electric 
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COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 
Name. р 
Alliance Electrical Co, 6 per cent. Cum. Pref., Nos. 1-70,000 1 


G 5 „„ %%% „„ „66 „ %%% „ „„ „ „„ „„ „„ „„ „„ „„ 


Ord., 1,125 1 
Aron Electricity Meter, 6 p.c Cum. Pref. Shares, 1-125,000 1 


— — Ordinary, Nos. 1 12,000 .......................... ià 
British Aluminium Oo., Ordinary, 2 001-40,000 .............. 5 
— —— 7 per cent. Cum. Pref., 1-40 000.................... 5. vs 
—— “А” per cent. Cum. ' Pref., 1-20 000 .............. 5 
—— per cent. Funding Certificates, 1-20 000 .......... 5 
— 5 per cent. let Mort. Deb. Stock, Rede.. 


: 100 

— 54 cent Loch Leven Deb. (Beg Y Red., 1-5 000 100 

British Insulated and Honor Cables, Ord., 1-100. 000 6 
6 per cent. Cum. -100 000 

44 per cent. Mortgage b e"entures ................ 100 

British Tacmeon-Houston 44 per cent. let Mort. Deb. 

Stuck. Red 100 


$*609€0606980202583202«0960260€405€6920006020609*4u69*92446€0€972926925 959 


British Be IRR Elec. aud Manuf. 10 per cent Pref., 


оооеов оо 


n, . 
4 per cent. Mortgage Debenture Stock ............ 100 
Brush Electrical Engineering. Ordinary, Nos. 1-105 71. 2 
— —- Nou. Cum , 6 per cent., Pref....................... 2 
44 per cent let De benture Stock .................. 100 
44 per cent. and Debenture 8tock.................. 100 .. 
Callender's ROMS Ређерёагев.............................. 8 
а 1 1 f ⁰˙ ͤh an Pus e UPEDAS E 5 
Consolidated Electrical Co., Ordinary, 1-110,000 ............ H 
Crompton and Со. ........................................ 5 
5 per cent Debentures ............................ 100 .. 
Dick, Kerr and Co, Urinary 10000.................... 1 
6 per cent. ‘Cum. -305,000 ..... e saws cate tee 1 
44 per cent. Dobontare Stock, C 100 
Edison and Swan United, A Shares, 1-99 261 ............ 3 
“д” Shares: 01-017, 139 ОТУР 5 
—— 5 per cent. Debentures ............................ 100 
4 per cent. Deb. Stock, Кей. ...................... 100 
Flectric Construction, Nos. 1 to 112100 .................... 2 
7 per cent. Cumulative Pee . 2 
4 per cent. Perp. let Mort. Deb .................. 100 
Electrolytic Alkali Co., Ordin dd 
Ferranti, Limited, 5 per cent. let Mort. Deb. Stock. a - А 
General Electric С Company (1900) 5 per cent. Cum. Pref. . 10 
4 per cent. 136 Mort. Deb. Stock .................. 100 
W. T. Henley's Telegraph Works, Ordipary ................ 5 


44 per cent. Preference ............................ § 


44 per cent. Debentures .......................... 100 
Iudia Rubber, Gutta Percha, and Telegraph Work 10 
4 per cent. Debentures ............................ 100 
National] Klectric Construction Co., 1-170000 . 1 


Parker, Thos., Limited, Ordinary .......................... 10 
Peebles Bruce) and C, 6 per cent. Cum. Pref , 20,001-£0,000 5 
Telegraph Construction aud Maintenen enn 12 

4 рет cent Bo¹ up 100 
WLite, J. G., and C»., 6 per cent. Cum. Pref., 1-15,000...... 10 


Electric Lighting and Supply.— 
Name. 


£ 
Adelaide Electric Supply Со., 6 p c. Cum. Pref., 1-10,000.. 5 
Bournemouth and P. ‚ Oriina 
44 per cent. Com Pref., 7.501-15 000 
6 per cent. Cum Second Pret., 15 001-22, 500 10 
44 per cent. Debenture Stock, 0 е 100 
Bromley (Kent) Blectric Light and Power Co. .............- 5 
44 per cant. lat Debanture Stock, Red. ............ 100 
Bromptou aud Kensington, Ordinary 5 
— —— 7 per cent. Preference ............................ 5 
Calcutta 105 81000 aapply C Corp., Ordinary, Nos. 1-60,000 . a 
ов. 8),000-100.000................................ 
Cambridge Rlectric Supply Company. £10 Ord. ............ 
Canadian Geueral Electric Co, Common Shares 
Central Electric Supply, 4 per cent. Guar. Deb. Stock 
чач rem West End, and City Electric Supply. OrJ., 


ee«606€69096€0€006(€9922609*52269909*0206000922969»9»9520«246029094«926»820242€69€9 


44 per cent. (um Pref, кш, 


"+ те еә ®о өэ аэ э © е ө э ө э = = в 


—— 4 per cent. Debenture Stock, Red S А 

— “ Bity ена cae c Cum. Pref, TOOR 5. 

) 40,001-82, 000 ° . 5 
Chelsea Blectricite Sai TEA ET E T 5 
a per cent Debentures .......................... 00 
Chi Е 2 Edison Co., 1st Mt. 5 pc. 3 Tyr. Gld. Bis. Red.. noo 
City of London, Ordinary .................................. 10 
6 per cent. Cumulative Pref. ...................... 10 
5 per cent. Debenture Stock ...................... in 


44 per cent 2nd Deb. Si k. Prov. Certs. (all BP): 
City of Wellington Electric Light and Power Со 


cent. Re.zistered let Debs . Red., 1-1 630................ £0 

Cor ү КҮ; aud Power Со, ‘let Mt. dil. 5 per cent. bds., 105 
County ot Durham Riectrical Power Listribuctun Ur. a 
Ordinary, 10,001-50,000 ................................ 

5 per cent Preference, 1-50,000 .................... 5 

County of Lor don Elec. Supply, Ocdinary .................. 10 


6 р.г cent. Cum Pref. ............................ 10 
—— — 4} per cent. Debentures Prov Certs. к^! pd., Kd. 100 
44 per cent. 2nd Debentures Prov Cer 00 


«ооз» зе „„ „4 еа 


Edmundson s Electricity Corporation, Orla. 1-50.000.... 5 К) 


6 per cent. Cum Pref.............................. 5 
44 per cent. First Mort. Deb ...................... 100 
Electrical Development Co. of Ontario. 5 pet cen let 
Mort. 20-year vold Bonds, 10 751-15 750 ................ — 
Electric Lt & Traction Co. of Aust, 6 pc. m Pf,1-30,000 5 
5 per cent Debenture st xk, Rd 100 
Electric Supply Со. of Victoria, 5 per саш. 1.t Mt. be» 
Stock, Red 100 


G—— P qœMꝶ œũũ gs 


Fulkestone Electrio Supply. Ord., Nos 1-10000.............. 5 


5 per cent. Cum. Pref., Nos. 1-1000) .............. 5 

4) per cent. First Deb "Stock, Re. 100 

Ilove Blectute Lighting, Ord., 1-15. PV 5 
Indian Electric Supply and Traction Co, 6 per cent. Con- 

struction Deb. otock, Roe 100 

Tale of Wight Elec. Lt. and Per. „A p.c. Db. stk. Red. . 100 


Kalgoorlie кее Pow«r and ‘Lightiog, 6 per cent. Cum. 


Eeusington ind Knightebridge Elec. Lt , Usd, 1-21,000 
dge and Not tii g Hili, 4 per 


‚ Red 00 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 


garg Last price. 


Last price. 


9/16 1'/16 
8g | 


99-103 
93-105 
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Amoun 
Name. paid. t Last price. 
li £ £ 
London Electric, Ordinary ................................ 3 11-14 
6 per cent. Pref. .................................. 5 43-5 
4 per cent 1st Mortgage Debenture stock, Ked.... 100 rol 
Madras Kiectrio Зарр y Corporation 5 per cent. Coustruc- 
tion Deb. stock, Red (Prov. Certs ) all paid .......... 100 92-95 
Metropolitan Ordinary, 100 001- 00, 00 oo 5 51 62 
44 рэг cent. First Mortgage Debeuture Stock...... 100 100-110 
44 per cent, Cum. Ргей............................. 5 4i 5; 
44 per cent. Mortgage Debenture, Red. 100 t5 
Mexican klectric Light Co., б per cent. lst Mort. Gold Hds. 
1935, C 1-1,000 ($100), P 1-5,000 ($500), M 1-4,4CO ($1 000 — . 77-79pe 
Mexican Ligut aud Power Co., Capital stock .............. $100 . 4945', 
per cent. lst Mort. Gold Bonds, ked., 1-4,000 
($500), 4,001-14 000 ($1,000).............................. — 84-85 p.c 
Midland Electric Power Dis, 41 рс lst Mort. Deb -- 98 101 
ewcastie-upon-Tyre F] ctiic supply, Ordinary, 1-57,009 . 5 64-¢ 3 
A 00% 0% %/ꝗ%hůe·ͥĩd ? 61-63 
do., 75,001-87.500 (:asued s £2 prem , 16s. paid . 5 6-64 
per cent, Pret., 1-57,003 ........................ 5-5) 
da., 75,001- 87, 500 (issued А 105. prem., 4s. paid) 5 5-54 
Notti: g Hil] Electric Lighting ............................ 10 114 124 
т cent. First Mort, Debs. Nos. 1500 (Reg.) 100 t5-97 
Oxford Electric, Ordinary, 1-96 and 40-14, о 5 58 64 
4 per cent. Debenture Stuck ...................... 95-95 
River Plate Electricity Co , Ord., 1.119 687 & 120,£01-120507 1 27/32 31 32 
per cent. Non-Cum. Pref , I- 100, OCOö— 1 29/32-1 1/32 
9 per cent. Debenture Stock. Kod 4 2 100 96 99 
Rosario Rlectric Со. 6 per cent. Cum. Pref , 1-20 000........ 9 43 54 
er cent. Cum 2nd Pref., 1-15,000................ 44 58 
Royal Electrical Company of Montréal, 44 per ceut. First 
Shares Mortgage Debentures .......................... 96 98 
Shawinigan Water and Power Uo, 5 p.c, Cons. lst nr Bde. — 161-105 p o. 
Smithfield Markets klectric Supply. Ord., 1-12,000.. 5 4-14 
4 per cent. Debenture Stock CEN . 100 70-74 
South London. Ordinary........ :.......................... 5 24-5 
South Metropolitan Electric 14600 and d owed Urd. 1 Ki 
per cent Cum Pref. ... n —: 1 J4-1i 
4} per cent let Mort. 7 8 . 100 101 104 
St. James's and Pali Mall, Солод. a ка, ma e 5. 73 83 
7 per cent. Pref. .... "I" uu 
$4 per cent. БеЬ................................... 100 .. 85.90 
Urban 8) 929810 supply Co., Ordinary, 8-30 007 .............. 5 14 24 
5 per cent. Cumulative Preference, 50 001 80,000.. 5 2-94 
тегер Ordinary iec , иша ча 5 8-9 
44 per сеп’. Cum. Pref., 110,101-133,251 ............ 5 5-54 
Electrice Tramways. — à i 
moun 
Name. pal t. Last кш 
Anglo-Argentine, 6 per cent. Cum Pref., 1-260 00? ........ 5 .. 6-64 
10 per cent. Non - Cum aud Pret., 2'0,008-180,077 . 5 . . 81/16-8 5/16 
Permanent 6 per cent Debenture : tock, 1888 ...... . 100 . 129-132 
Auckland Klec. Trams, 5 p.c. 1s Mor. Deb. Stk, Red. 100 103-106 
Barcelopa Tramways, Ord., r i kea E 10 — 
` 5 per cent. Cum. Pref. “hares, 1 10000 ............ 10 — 
5 percent Deb., Red., 1.600 ...................... 100 — 
44 per cent. Red. Deb nim qum" 100 .. — 
Bath Elec Tramways, Ld., Pref. Ord. Shares, 75,001.1:0,606 1 8˙2 
5 per cent. Cum. Pret. Shares, 1-75 000 ............ 1 .. 13/16-15/16 
Birmingham and Midland Trams., 44 p. c. let bb. Stk , Red. 100 93.66 
Black pool and Fleetwood Tramroad.................... ... 10 .. 139-18 
Bombay Elec. Supply and Trams Co, 6 percent. Cum. Pref. 10 b xd 
4} per cent. Deb Stock, Red... ose ens 100 . . 
Brisbane tramway Invest., Ord., 1- r anina н. 5. 257 
5 per cent. Cum. Pref., Nos. 1-75,000°.............. 5 . 4846 
44 per oent Deb. Stk , Red., Prov. Certe all ра .. 100 £7-101 
British Columbia Electric Railway Со., Oed Def. .......... 100 127-170 
J) e 100 106 110 
5 per cent. Cum. Perpetual Pref. Stock............ 100 104 107 
44 per cent. lst Mt. Debs., Nos. 1 6,250, of £40 each 40 101-104 
44 per cent. Vancouver P. wer Ar tied diea 100 100-105 
British Blectric Traction, Ord. 1-300 000 & 60 001-90 000 .... 10 нез 
6 per cept. Cm Pf., 5).0001-60 С00.................. 10 2.54 
5 per cent. Perpetual Debent ure S % k 100 .. 896-160 
45 per cert 2nd Deb. 8tock........................ 100 . 72-76 
Bueno Ayres and Belgrano Trams.. Makita we borse Cu vus 45-45 
“А” 6 per cent. Cm. Pf., 1-4^,000.................. 5 44. E 
B“ 6 per cent. Om. Pf., 1.27 500 5 10 3r 
5 per cent. Deb. Stock, Red. 77. р ete 100 110-116 
Prov. Cert.. all pald .............................. 100 
Buenos Ayres Electric Trams, 5 p.c. Deb. stk., Red......... 100 95-93 
Buenos Ayres Gd. Nat. Trams. Co., 54 per cent. Pref. Deb 
Bonds, Red., 1-1,500 .................................. 100 .. 100-104 
6 per cent. Deb. Bonds, Bed., 1-2,275 .............. 100 100-104 
Buenos Ayres Lacrcze Trams. Co., Stg. 5 per cent. lst Mort. 
Deb. Block, Red. ...................................... 100 . 90 93 
Calcutta Tramways, Ord.. Nos 1-157.610 .................. 5 63-74 
5 per cent. Cum. Pref., Nos. 120.000 .............. 5. 9-53 
44 per cent. 1st Deb. Stock. Red. езу ͤ ² тты 10 .. 101 105 
Cape Electric Tram ways, Nos. 1-480, Oo cy bt ae 1 3, 16-7/16 
City of Birmingham Tramways, 5 per cent. Cum Pref...... 5 43-74 
4 per cent lst Mortgsge Deb, 1-5 000 (1917) . . 100 98-101 
City of Buenos Ayres Trams. Co. (1204), 1-243,000 .......... 5 54-54 
4 per cent. Deb. Stock, Red. 1985.................. 100 100-101 
Colombo Xlectric Tramways and Lighting, 5 per cent. let 
Mortgage Debenture Stock, Red. ...................... 100 91-95 
Cork Best c Tramway and Lighting Co., Ordinary ........ 10 12-14 
6 per cent. Cum. Prei 10 123-133 
4 per cent. Debentnres ............................ 100 $0-95 
Dublia United Tramways (1896), Ord , Nos 1-60,000 ...... . 10 124-154 
6 per cent. Pref., Nos. within 1-60,000.............. 10 124-154 
54 per cent. Mort. pA 1-5.000 Red .............. 100 90-95 
Hastiogs апа Dist. Elec. Tram 44 p c. Deb. Stk. Red.. 100 97-100 
Havana Electric Railway reb GE A Mort. 5 рег cent. 
50-year Coupon B-ncs of 1952, 1-6957 ..... . $1,000 80 85 
Imperi-1 Tramways. Ordinary.............................. all 18-19 
б per cei.t. Cum, Pref. ............................ all Pd 
44 per cent. Deb. 8tock........................ q 100 108-11 
Isle of Thanet Klectric Tramwavs and Lighting, 5 per cent. 
Cum. Pref , N: 8. 30 001-60.000 .......................... 5 Eu 
4 per cent "iat. Mt. Db stack, Red................. 100 
Kalgoor'ie Felectric Tramways, 1-250.000.................... 1 1/'6-4 
5 per cent. A Deb. Btock ...................... 100 . 87-81 
б per cent. Н” Deb. Rt ck ...................... 100 71-75 
Kidderminster and District lighting ад Traction, Pref.. 5 10- 04 
Lancashire United Tramways, шой: 5 per седе: EW ior 
Lien Deb. 8tock, Bed.. 3 . 1 91-94 
£296 500 2ad Mort Deb. Stock .................-.- — — 
— — 288, 30 Deferred Deb. Stock (all falis patd)........ — — 
Lisbon Electric Tramways. Limited, Ord.. Nos. 1-584, 188... 1 Z-13 
——— 6 per cent. Cum. Pref., Nos 1-425, 888. e 1 g) 
——— 5 per реє das Мот рер. 1-5, йй a. Bai apg кыры 100 ; E 
London United Trys. ,0 per cen m. Pre МА 
——— per sont Ist. MU Dh. Stock. Red „ 100 81-85 


Amo 
Name. Ped Last price. 
£ £ 
Madras Elec Trams, (1904) 5 рет с er cent Deb. Stk , Red...... 100 95.98 
Manila Elec. N R. and Lightg. c. let Lien and (oli 
Tr. 8ipkg. Fund Guld Bends ot 185 , Red., 1-4, 5 . . 81.000. 84.88 xd 


Manx Riec. Railway Co., 5; p. c. Cum. Pret., 201-21, 615 ald 


25:05029 000. nl cus edes оо were evi a TAE 5 
4) per cent let Mort. Deb “tock, Red. ............ 100 
Metropolitan Elec Trams., Defd.. 1 000. 001-1 314 016........ 1 
9 per cent, Cum Pref.. 500, 001.1,000 000............ S 

44 per cent. Deb. Stock. LIT ОВИ AUR 


Mexico ү ан Co, Gen. Cons. 1st Mort £0-jear 5 per uk" 


А 1163 6 
13/16- 5/16 xd 
. $7-1C0 


9925 


Gold be. 8 — .. 85-87 p.c. 
Milwaukee Electric Rai) and Light. 5 rer cent. 30-yr. Cop. 

Mort Bonds, 1926 1-5,500 ana 7001.-8,000 ............ $1,000 .. 103-105 
Montreal Street К. 11,45 percent. die lug Leb., €01-2,000 

/ ͤõ„.. bord oca da ĩͤ v ĩ ea a as 1 100-102 xd 
New veneral Traction, 6 per cnt. Cum Pref., 1-10 000 and : 

252777 awed ane hal an RV Geek 2-1 
Oldham, Ashton, and Hyde Tramway, Ordinary ............ 10 2* 
5 per cent. Cum, Pref. ............................ 10 4-9 
Perth Klec. Tramways (W A.). 5 per cent. 1 Mrt. Deb. bk. m 101-105 
Potteries Electric Traction. Oi dh. ay 1-245. O00 ............ 4-4 
5 per cent Cum Pref., 300 001-545 000.............. 1 4-3 xd 
44 per cent Debenture stock.. „.......... 100 . 95-96 
Provincia) Tramways Co., Ordinary 1.24 912.. ....... 10 . 44-57 
г cent. Cum. Pref., 1-10 000.................... 10 . 94-104 
Ка gon lec. Tramway ard tupply Co., 6p.c. Cum Pref., А a 
44 per cent 1st Mort. l'eb. Stock, Red............. 100 964-974 
Sao Paulo Tramway, Light, and Power (o. $1CO 120-124 
5 per cent. Ist Mort Deb, Red. 1929. 1-11,C00 . ..$500 £6 98 p.c. 
Suuth Metropolitan Electric Tramways and Lighting vos : 
б per cent. Cum Pref., 19,571-169 570, Frov. t erts.. 1 ib 
4 percent. Deb bt ck. Red. 1 · 4000 ͥ . 100 7 
Sund: riand District Riectric Tramways, 5 p.c 1:6 Mort. 
Devs , Кей.,1-1600.................................... €0-70 
York- -hire (West b iding) Elec Tram. Co, Отд, 70 001-110,0€0 5 1-14 
6 per cent. Cum Pref., 1-46, JFC 31 3 
44 per cent. 11t Deb. Stock, кед. 100 84-87 
Eleetrie Railways.— 
Name. ds Last price. 
£ £ 
Central London, Ordinary 100 65.68 xd 
4 per e 100 82-8! xd 
, 100 -47 
4p © Deb. stock (Prov. Script certa , 1915 гаю. . 100 100-103 
City and South Loudun, Cousolidated Ordinary: . .100 . -40 
4 per ceut Dehenture Stock ...... 100 101-104 
5 percent. Pref Stock '91 ........................ 100 114-117 
5 oe 19 » '96 100 112-115 
T Т » 01 100 110 115 
J..... ИИ 100 108-111 
Liva роо Overhead, 5 per cent. Pref ...................... 10 10-104 
Ordinary, 1-50 000 10 353-44 
4 рет cent. Mortgage Debentures, ‘Red, 1.1 700 . — 94-96 
Underground Fl-ctric Rallways of тонаса 5 рег cent. 
lrofit-sharing Secured Notes — 45-49 
Telegraphs and Telephones.— 
Name, ut Last price. 
£ £ 
Amazon Telegraph Co., 1-25,000 10 2.3 
5 per cent. Debs., Red., within 1-1, 08 „ 100 84.8 
American Telephone and Telegraph Coll.t. Trust 4 per cent. 
Bonds, 1-28 000 and 53 001-78 000 ...................... $1 000 86-88 
Anglo-American Telegraph (., Ordinary .................. 100 56-59 xd 
6 per cent. Preferred Ordinary dd Bu ken du Ges 100 59-101 xd 
D. fei red Ocdimary / 100 14-144 zd 
Anglu Portuguese Telephone Co, 5 per cent. 1st Mort. Deb. 

iced AM TU M (CV CT 100 99-102 
Chili Telephone Cu ‚1-44,000_.............................. 5 7-7 
Commeroel-1 Cable Co., Ster. 500-yesr 4 p.c. Deb. Rtk., y Bed» 0 87. 
Cuba Submarine Telegraph Co., Ordinary, 1-16,000.. 10 64-7 

10 per cent F reference, 16000 A renes 10 153-163 
Direct Spsnish Telegraph Co., Ordinasy.................... 5 314 
10 per cent. Cum. ) reference ...................... 5 84-9 
— 44 per cent. Dets ,1€00 .......................... 50 984-102; 
Direct United States Cable coœVHꝛh Pb) . 20 153-144 
Direct West Tudia Cable Co, 44 per cent. Debs, reg. 

within 1-1 200, Көз..................................... 1 99-101 
Eastern and Nouth African, 4 рег cent, Mort. Debs., within 

,,. EO режиш VOS 1 98 101 

4 per cent. Rg. Mort. Debs. (Mauritius subsidy), 
158 000. 1913; ³ð2ͤvd ͤ y y t sek RES 29 99-101 
Eastern Extension, Australasia and Ob ina, 1-300 ass — À— 10 123-12 
4 per cent. Mort. Deb. Etock. Perp .. e 100 99-102 
Eastern Te'egraph Co., Ordinary Stock .................... 100 13:-136 
34 per cent. Preference dtockmn 100 84-87 
4 per cent. Mortgage Debenture Stock ............ 100 10-103 
Great Northern Te:egraph Со. (of и Ооресвавев) „„ 10 35 
Halifax and Eermudas Cable Co., 44 per cent. let Mort. 

Debs , within 1-1,200, Кед.............................. 100 99-101 
Indo-European Telegraph (o NR A aea ае £9 91-57 
Marcont’s Wireless Telegraph Co, Nos. 255,128-284,190...... E us 4-8 
Monte Video Telephone Co., Ordinary. 1-72,680 ............ 1 ..15/16-1 1/16 

г cent. Preference, 1-964908 /// ck e Ae -1 
National Telephone, Preferred ............................ 100 111-113 
Deferred Stock .................................... 100 dioit 1134 
6 per cent. Cum. First Pref........................ 10 
— —— 6 percent Cum. Second Pref...................... 10 104-12 A 
— $ per cent Nen Cum. Third РГЕ seri tts 5 5 716-5 11/16 
55 per cent. Deb. Stock, Red....................... 100 .. 97-99 
4 per cent Deb. Stock, Red. ПУА TOURS 100 16011024 
Orienta! Telephone and Electric Сотраьу.................. 1 1414 
г cent. Cum Pref ............................ 1 13 33-1 7,32 
Pacific «nd European Tel.. J p c. Guar. Debs.. Red., 1-1,000 100 98-101 
Untied River Plate Tele. Со ; Urdina: y. 1-100. noi РРР 8 is 44.8 
5 per cent Cum. Pret., 1-40,000.. 5 41-54 
44 per cent. Debenture sts. ck, 6 100 99-102 
Telepbone Со, of Egypt, 44 per cent. Deb. Stock, Red.. . 100 99-102 
West African Telegraph J yy Ä 10 10-104 
West Coast of America. 1-30 000 and 55 001-53,008 . г 29 . 13-2 
4 p.c. Debs.. 1-1.500, guar, by Western те арЫ 1 in 101 
West Indis and Panama J elegraph Co., Ordinary .......... 10 .. 17/32-21/32 
6 per cent. Cum. lst Ргеѓеғерсе.................... 10 .. 8-84 
6 per cent. Cum 2nd Preference .................. 10 8-8 
p per cent. Debes.. Red., 1-800...................... 160 .. 100.1 
Western Telegraph Co., 1-207, %% ͤ TE ET 10 13 3/16-13 7/16 
——— 4 per cent, 8 Stock, Red. ......... 3 100 .. 561-101, 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


A cuunts for pase year. 


Trafic Returns for Increase or Mil- з of 
woek decrease. track open 
Line, 
Total | Pw 
ending 1907. | 1906. | Week. E 1908. e., [te [rz pm | n] 1907. | Endive | гоь e ined. 
£ £ £ £ £ 

Aberdeen Corp ration .. Peh. 12 1,202 1.124 +4 57 — 4 ar 274 May 31| 72605 | 17,676 000 
Ayr Corporation „ 8 175 15/ |+ 18 — o 150 15,28. 5.035,78! 

Baker ‘treet an Waterloo Ry. , 15| 2950 | 2.410 |+ 510| + 5,153 01 2 э 
Birkenbead Corporation ........ „ 16 945 933 |- 1| + 186 |45532 53 M arch 51| 55,408 | 11 696,¢91 
Birmingham Corp ration ...... 4, 1| 6295 | 5,05 | +°,°9) — % | 54 „ 3| 18557] 5/5208 
Blackburn Curpuration ...... | » 1 9 + 90| + 3.451 | 2580 2380 „ 25 5:991 | 10 0518 

Blackpool Corp та'іоп.......... » 6 355 20> |+ 48) - 1,211 | 174| 1% m = 
Blackp l- Fleetwood Tram... t 26) 511 279 |+ 32| - 1,139 | 16) | '64 рес. 31 34,819 2 707,9. 
Bolton OC. re Aion Ke". 16| 2,071 | 1,901 | + 174 13 815 42 | 42 | March п 11 791 | 25,410,6S0 
Buurnemuuth Corp r. tun 4. Of 1,295 1141 |+ 2| 1 193 231 | W » 85,655 | 15,505,010 
Bradford Corporation ..........| » ?| 408 | 3890 |+ 208| + 4738 | ‘8 95 31| 232 427 | 46 728,977 
Brighton Corporation VES DEREN * 16] t8l 673 |+ v | = 35157 [17191171391] ,, 31| 50,652 | 10,759,210 
Bristol Tram way Company.. » 14] 457) 447 |. 95] — 553 | 514 „ 5 258.769 6905257 
Burnley Corporation „ )5| 1.112 1065 |+ 46 — 192 | 199 „ 31] о269» | 11,907,4 8 

Burton Norporation ............ » 16 231 253 — 27 — 645 91 B4 4, 8l 15 577 5,585,592 

Cardiff Corporation C Pans |! 1,834 1981 2; = 32-0e |152-2^ „ 31|106,550 24,438, 64 
Carlisle Tramways Company .... “о . 15 4: 10|+ 8|4 5]|85 8- Io 3| 10 252 2.790 699 
Central London Kallway........ » lo} 591 | 6,328 377| - 161 6 6 » 314928 43 057,597 

Charing X, Euston, & Hamp. Ry | .. 15) 3.95 ~ 73 6 i - _. 
City aud South London Raiway| . 6 5,28 | 312 + 117 + "T 205 9 64 h Jan- 32 45 10 048 780 
Colchester Corporation . ...... ‚ 12 550 146 + 14 8 8 |+ лагс 3 10.88 2 457.553 
Oork E. T. and L. Company ....| . !5 78: 383 6 18 154154 tree 3 | -5.03-1 5866 364 
Croydon Corporation............ „ 19 1 232 < — — lec e| Meret | 6:065] 15,19 8 

Darwen Corporation ............ . 1 729 224 |+ 5 — 723 a 
Dover Corporation rer, 18 18. 159 | + 12'- 1. 12 4 " „ 3 12 266 3 178.063 

blin aod Lucan Electric Ry. . Feb. 14 9 83 * 10 + 12 67 63 € : - 

Daclin U.T. eee — eeedes „ 14; 4802 | 1604 |+ 1:8. + 582 593 | 483 — — 
Dundee City Tramways ........ „ 5| 1,09) 35 |+ P + 189: | 22 22 wal 762| 15554 908 
East Ham Gorporation КЕРЕ » 5| M £3 | - + 485 | 14 | 14 | Mab ]] 47 140 18,049,240 
Glasgow Corporation „ 15 168°0 | 16745 | + 775 +18, 658A т 169 Stay 1 | 8278 | 21/6308 

Gloucester Corporation ТРУ » 5 201 £09 — 15 | Mar: 3] 15, 55| 3182.1 

G. N., Piccadilly and Brompton | , 15| 518) — — T 9 — = 
Halifax Corporation ............ = = = — — m 57 „ 3) 77 p 8.94247 
Huddersfield Corporation ......| „ ? | 1.437 | 1 356 | + 8' 4 3 285 | 3F4 35 „ 3| Я 96 | 18 272.50 
Hall Corporation. .. seccccccecse| 15 2 546 | 23:3 | © 43) + 6,402 | 26 | 26 31| 21.186] 29 .61,543 
ford Corporation T 3*1 8480 — 1 104 10 „ 31 25.489 5,586,754 

Ilkeston Corporation reer » 12 126 1313 + 6 + T! 9 em e 5 
Kirkcaldy Corp^ration.......... „ 12 255 + 5 — 73 7) МА, 1: 1870. 4 640.618 

FancashiFé United Tramways ..| ., 9| 1,19 1016 | + 118} + «*0'| 39 38 di iih 
d тайоп.............. „ Ф| 5577 | 5605 |+ 372| +12 21 2 420 964 | Warch 3 3 7,791] 73,( 24,653 

Tsloester rporation ..........' » 15| 2022 | 20%: |+ 59 42 = = 
Liverpool Corporation .......... „ 8 10,425 | 9,947 |+ 476 Е 1,081 | 104 | 104 Nec. 3'| -6* 793 | 1-2 094 528 
Liverpool Overbead Rallway.. » 16| b 13:5 |+ 78 75 925| 66 | Jum 30| 77 568| 10.957 148 
London County Corneil ........ Jan. 25 282 1 | 26,067 | 44154 | +2 7,879 | 98 98 | March 31 1 78.01 311 227 030 
Lowestoft Corporation.......... * 11 144 15) |- 6|+ 101 34 — eit X| 110] 262922 
Maidstone Corporation ........ Web. 3 44 69 |+ 75 31 2 | March 31 M| 11556 
Manchester Corporation „ 2 | 15,88 | 1299 |+ 869| + 45 661 | 172 | 161 „ 51 ne. 673 | 143 264 501 

Metropolitan District Rallway..| ,, 15| 88°3 | 8153 | 7104 6426 | 24 24 = 
Metropolitan Railway .......... 16| 14,070 | 1463$ | + 42) + 361 | 25, | 23 June 206 7, 7.794 ¥7 639,334 
Nelson Corporation ............ „ 15 128 129 - 1 21 23 td Mu. h 31 7.19 235500 
Newenstle. on- Tyue Corporation.. , 15 3,755 3 890 137 + 1,175 | 594 574 „ 31 2˙0 481 45,5 6 468 
Newp rt (Mon) Corporation. 4, 8 48 #29 |+ P|: 203 | 14 | 14 „ 31 32471 7 760 403 
Oldham 3 tion "Dew. 8 1#05 | 1,749 | © 61] + 4.50 353 352 „ 25 4908, 18,647,7:1 
Portemouth Corporation. . Jan. 18 1,470 | 146 |-- 54 — 294 | 284 „ 31 ©8911 | 29668 Ғ25 
, Reading Ourporation............ d ox 5 967 t3 |+ 9 - 788 134, 15 „ 31 32651 8.120 179 
Rochdale Corporation .......... — — — — — 20°9 209 „ 31, 54,138] 9.742.202 
Rotherbam Corporation ....... — — — — — 10 10 „ | 25:16| 5715298 

Salford Corporation ............ Web, 3) 422) | 397: |+ 254| 4 6215 — = = a 
Scarborough Tramways Oo.. == == — — — 47786 478‹| e 31 7.779 1537 845 
Sheffield Corporation .......... » 16| 5302 | 5177 | + 125! +11804 | 6% | 653 | vac 25| 27490 | 73 966,299 
Southampson Corporation ...... „ 12 876 787 | + 89| + 2,900 | 18 18 » 31 49,189; 9 437,36 
Southend-on-Sea Corporation... . Jan. 2? 255 211+ 321+ 10 9 9 21| 20,07 0.43] ` ?R 
Stockport Corporation = = — — 25 | 25 „ 31 50,127| 8617,127 
Sunderland Corporation ........ feb. 16| 1,076 | 1267 | - 221 20 040 | 29 | 20 „ 51 72,396 17 483 172 
Swindon Corporation June 5 153 — — 44 44 „ 311 9.300 2.75 221 

Torquay Tramways ............ Veh, 15 183 — — 5 16 = 8а — 
Wallasey 0.0.0................. |» 15 712 708 4 + 681 |12 68 12:43 „ 31 45,607, 7,995,4F1 
Warrington Corporation ........ t em == — — — 61 64 „ 51 19 24 4,965236 
West Ham Corporation ........ „ 6| 2,056 | 1,973 | + 76| + 2,203 147 |147 „ 31 1 2.881 35,02 836 
Wolverhampton Corporation.. » 5 805 715 + 90 4c 516 20 20 » 51 43,823; 9 276,023 

| 
* 1905-6 figures, f And 98 wiles of ipterisoing track, — o Тор mile с Miles of route 


Cost 
per 


r oer 
lle «t mile. 


Car miles „ 
иик s'nge? | mile. | наск. 
a | 4. 2 
1,529682 |0 n |.1-39 | 4,987 
378.894 | +7 | 928 | 1.917 
1.824 7p — | — — 
215345 | 87 |.62 | 9,228 
1,002 372 125 [1264 | 2509 
-625,110 | 3-09 12 803 — 
2,411,909 | 1°14 |1103 | 2,649 
1,765,038 | 1-48 11:37 | 2860 
5,167,26 |1195|10 79 | 2421 
1.788.105 108 [1049 | 2,944 
6 7, f | -- | — | — 
1.205.830 | L31 [12 48 
221.317 07 | 8°87 1.78 
9,621,504 | 1-04 | 9-76 | 3,266 
350,417 | — | | — 
1.279 ca 1:85 52 220| 55,357 
720.788 | 97 | 7-47 | 1,401 
89198 | — 674 — 
1,42 408 |1C8 | 976 | 3, 25 
328,46 | 94 | 9:11 | 2,625 
1,162 792 | 878 19 | 4,362 
1062151 | 74 |10-9 | 36:6 
20.350 367 | 95 | 047 | 6.055 
579,996 |1-06 | 694 | 1,002 
1 624 275 | — |152| — 
1804745 | +2 | 079 | 2770 
2 956,46 | 1 484 а 
6 5,117 | 88 958 | 2225 
466,919 | 621755 | 1723 
7,358,185 | 1С6 |1069 | 3, 
2115934 |128 | 117 | 5.421 
1102 60 [1 
20170797 | 105 1088 — 
543,190 | 103 | 79. | 2,156 
157.050 | 110 |86 | 2956 
5.523453 |1191 2 | 4 556 
28 1-39 Е 
203,203 | 85 |864 | 1.892 
4,265,174 1 11 (11:85 | ZEO 
772 753 | 105 0 (11823 
1 818,444 |119 [1253 | 605 
2 99.03 1^5 10798 — 
918 825 8-55 | 2,476 
1 201,364 | 1-22 [1075 | 2638 
(18411 |112 1045 | 2691 
228,235 |121 |82 | 1,640 
6,804.56 | 898| 9767| 4,174 
14:085 |125 1071 — 
300,58 107 [1235 | 3,156 
1248656 | — |9 i 
1 575.425 | 1-006 |11-261| 3.687 
223.417 | 8 | 994 | 1,968 
862,123 176 1214 | 3,439 
429705 | — 10 724 1989 
2.556 854 | 7891096 | 4,407 
966,133 | — |10886 2,159 


k Huf - year figures, 
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zie Jor the ** Technical Problems Column should reach the 
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LIVERPOOL PARTY POLITICS. 


In our issues for Feb. 7 and 14 we gave particulars of 
an attack made by the Radicals on the Liverpool Council 
on the electricity undertaking. The resolution then 
moved called for an investigation into the working of 
the Westinghouse turbines at Lister-drive, and suggested 
that an outside expert opinion on the same should be 
obtained. This motion, after an acrimonious discussion, 
was defeated by an overwhelming majority, showing that 
the Corporation, as a whole, had faith in their consulting 
and resident electrical engineers, and also in the 
Electricity and Tramway Committee. We are not a 
political paper, and we fail to see what effect the political 
Opinions of the councillors can have on the working of 
steam-turbines. In fact, the vice-chairman of the Elec- 
tricity and Tramways Committee of Liverpool, Alderman 
F. Smith, is a Liberal, and until last week was the 
deputy leader of the party. From his long connection 
with the electricity supply undertaking in Liverpool he 
knew that the charges brought against the undertaking 
were unfounded, and hence he opposed the motions brought 
forward by his own party. We should have thought little 
of him if he had not done so, as it would sap the strength 
of all municipal government if party loyalty is to be put 
before truth and the interests of the community. This 
view, however, is evidently held by the extreme Liberals on 
the Liverpool Council, as at the next meeting of the party 
the following resolution was passed : “ Having regard to the 
unfortunate attitude which Mr. Alderman Fred Smith has 
frequently adopted at the meetings of the Council to 
various members of the Liberal party, and particularly to 
our respected and trusted leader, Sir Wm. Bowring, at the 
Council meeting on the 12th inst, this meeting of the 
Liberal members of the City Council, while acknowledging 


the valuable services Alderman Fred Smith has rendered to 


the party for many years, record with very great regret 
that in their opinion his further retention of the position 
as deputy leader would be injurious to the interests 
of the party, and they accordingly resolve that 
he has from this date ceased to occupy that position.” 
We consider this resolution a great compliment to 
Alderman Smitb, and hope he will continue to render 
valuable services to the city of Liverpool. The chairman 
of his committee, speaking at the meetjng held on the 
21st inst, said. Every member of the committee who 
had worked with Alderman Smitb, he felt sure, had the 
greatest confidence in him. They felt that he had always 
done what was in the best interests of the citizens, and 
that if he had done anything against the wishes of some 
of his colleagues by uphclding the decisions of the com- 
mittee they ought, so far as the committee was concerned, 
to make it clear that they placed the fullest confidence in 
bim. He was sure the ratepayers would be of the same 
opinion—that he had never done anything contrary to the 
interests of the city." These remarks were not received 
with unanimity, as one Liberal member of the committee 
objected to the internal troubles of his party being referred 
to. We repeat that there can be no connection between 
the politics of the councillors and the efficiency of the 
plant installed at Lister-drive. It reminds one of the 
lady in Mr. Robert Louis Stevenson's incompleted story, 
“ Weir of Hermiston,” who chose her cooks in accordance 
with their religious beliefs and without any regard to the 
way they could boil potatoes. We would refer our readers 
to this book for the pertinent remark of her husband, the 
“hangit judge, on the subject. We hope the date is far 
distant when the politics of the members of the staff of the 
electricity works at Liverpool will be considered as more 
important than their engineering skill. 
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THE L.G.B. AND ELECTRICITY LOANS. 


The Local Government Board inquiry into the applica- 
tion of the Hanley Borough Council for sanction to borrow 
£18,000 for extending the electricity undertaking is interest- 
ing, as foreshadowing the policy of the Local Government 
Board to grant lump-sum prospective sanctions subject to 
an undertaking to show exactly thereafter how the moneys 
have been spent. Such a practice has been adopted by 
the London County Council for the Metropolis, and it is 
not unlikely that its extension to the country will be to give 
similar satisfactory results to those in London. The Hanley 
inquiry was conducted by Mr. H. Ross Hooper, and in the 
application were included a new 500-kw. steam generator, 
£5,000; mains, transformers, meters, instruments, and 
tools, including overdraft mains at December, 1904, and 
expenditure under all these heads to December, 1906, 
amounting to £5,358, and future extensions from that date 
of £12,642. Owing to the new requirements of the Local 
Government Board that the expenditure under each head 
should be given separately and in detail, the inspector was 
furnished with full particulars of the expenditure from the 
commencement, and he decided to deal with the applica- 
tion as at the 12th inst. (the inquiry being held on the 
18th inst.) at which date the expenditure in excess of 
previous sanctions amounted to £9,451; while, to avoid the 
necessity for а further sanction at an early date, he also 
allowed prospective sums to be included of new plant, 
£5,000; new mains, £4,000; new transformers and sub- 
stations, £35,000; and instruments, boosters, etc., £538; 
making a total of £21,969, or nearly £4,000 on suspense 
account for the next two years or thereby beyond the 
amount applied for. 'The inspector emphasised the point 
made in several recent inquiries that meters and testing 
instruments, having short life, should be provided out of 
revenue; also that independent ledger accounts must be 
kept of the expenditure against each sanction. Mr. Yeaman, 
the electrical engineer, pointed out that while he entirely 
agreed with the principle of paying out of revenue for all 
small items, these made a large annual sum at the aggre- 
gate, and an undertaking adopting this virtuous policy 
suffered in its cost sheot in comparison with one not doing 
so, unless such charges were made upon a depreciation and 
reserve fund into which surplus balances or profits were 
paid annually. . 


JOHANNESBURG ELECTRICITY SCHEME. 


The latest South African mails have brought some 
further particulars concerning the troubles occasioned by 
the gas plant at the municipal electricity works of 
Johannesburg. We gather that the Municipality have 
been considering a scheme for disposing of the undertaking 
to Messrs. Beardmore and Co., who will carry on the 
same and give a bulk supply to the Corporation. Some 
interesting information recently appeared in the Johannes- 
burg Leader, from which we make the following extracts. 
The figures given by our contemporary may be subject to 
alteration, but they are claimed to constitute an accurate 
reflex of the general proposals. 

It is proposed to give Messrs. Beardmore the right to 
form two distinct companies, one for lighting and the other 
for power. The lighting company is to be provided with a 
minimum working capital of £250,000, and is to purchase 
the gas producers, gas-engines, and accessory equipment 
supplied by Messrs. D. Stewart and Co, the purchase price 
payable to the Municipality being stated to be £175,000. 
Only £50,000 of the purchase price is to be paid in cash, 
the remaining £125,000 being in the form of debentures. 
The lighting company proposes to lease the property on 
which the plant is situated at the rate of 4 per cent. on the 
capitalised value, and to acquire an additional five acres. 


The company, it is further stated, will supply the 
Municipality with a maximum of 10,000,000 unite per 
annum, the latter guaranteeing to purchase a minimum of 
9,000,000 units per annum for a period of 10 years. The 
price at which the company will agree to supply is 14d. per 
unit. The price is subject to certain modification, accord- 
ing as the load factor varies either way from 25 per cent. 

There is a system of fines provided for, framed in similar 
fashion to the clauses in the running contract of Messrs. 
D. Stewart and Co. Beyond this there is the provision 
that the Council shall have the right to throw up the 
contract if the interruptions aggregate two or three hours 
during a month as regards lighting, and less in the case of 
tramways supply. The company is to have the right of 
erecting other generating plant of approved type for the 
purpose of supplying power to mines within the municipal 
area, but to no other consumers. This additional plant, 
as well as the main gas plant, may be acquired by the 
Council on arbitration terms. 

The second venture is to be termed the Power Company, 
which is to be formed with a capital of £200,000. The 
exact functions of this undertaking are not stated, though 
it is understood that one of its objects is to be the erecting 
and equipping of a power station. It will also guarantce 
the principal and interest of the £125,000 debenture:. 
The whole scheme is without prejudice to the Council's 


.elaims under the Stewart's contracts and the Beardmore 


guarantees. 


ELECTRIFICATION OF RAILWAIS.—II.“ 
BY DR GISBERT KAPP. 
(Concluded from page 258.) 
SINGLE-PHASE ELECTRIFICATION 


The oldest proposal to use single phase current for railway 
haulage is that made by Mr. Ward Leonard and patented 
by him in 1891. In this system the locomotive was to 
carry converting plant consisting of a synchronous motor, 
а continuous-current generator, and an exciter, besides the 
continuous-current train motor proper. Fig. 56 is a 
diagrammatic representation of this system as given by 
Messrs. Mordey and Jenkin in their classic paper before 
the Institution of Civil Engineers six years ago, ‘the 
only difference being that they have replaced the 
synchronous by an asynchronous motor so that there 
should be no difficulty in starting the converting plant. 
If it were not for the extra weight, the system would be 
perfect, inasmuch as no power whatever need be wasted in 
rheostats, and the regulation is extremely simple. By 
adjusting the excitation of the generator any desired 
voltage can be thrown on to the train motors, from zero at 
starting to maximum at high speed, the “ maximum current 
demand” on the line being much smaller than in the 
continuous-current system, as no power is wasted in resist- 
ances. The objection raised against the three-phase system 
that, owing to the skin effect," the voltage drop in the 
rails will be excessive applies to this system also, but it is 
not a very serious objection, since with the now eustomary 
low frequency of 15 or 16 the skin effect is very slight ; 
and with the use of high pressure, which is possible by 
putting the transformer on to the locomotive, 16 becomes 
almost negligible. In this system, although single-phase 
current brings the power to tho train, that which actually 
propels it is continuous current. 

With the advent of the single-phase commutator motor 
it has, however, also become possible to use the alternating 
current itself as the propelling power, and this is the 
direction which at present single-phase electrification 
takes. Inventors have of late years been busy developing 
types of motors specially suitable for railway work, but, 
broadly speaking, the two types shown diagrammatically in 
Fig. 57 (or some modification of their principle) are mostly 
used. The опе is the so-called ‘compensated repulsion ” 
motor and the other the “compensated series " motor. The 
first-named is also known under the name Latour-Winter- 
Eichberg, and is being used by the Allgemeine Elec- 


* Lecture delivered before the Royal Institution of Great Britain, 
Saturday, Jan. 25. 
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tricitüts-Gesellschaft, of Berlin, in the electrification of the | line is 124 miles long, and passes through five stations. 


Vietoria to London Bridge line of the London, Brighton, 
and South Coast Railway, and the other type of motor has 


TROLLEY LINE 


Steepest gradient, 12 per 1,000. The first locomotive built 
for this line in 1904 had converting plant (Fig. 59), all three 
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FIG 56. Single- Phase Variable-Ratio System (Ward Leonard). 


been adopted by the Westinghouse Company (in the form 
perfected by Mr. Lamme), Messrs. Siemens-Schuckert- 
werke (the design being got out by Mr. Richter), the 
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Oerlikon Works, and others. 


The speed regulation is 
effected by changing the transforming ratio that ie, the 
voltage on the motors —80 that no energy is wasted in 


resistances. 


A very interesting example of electrification both by 
converting plant and direet use of single-phase current is 
the Seebach-Wettingen line (Fig. 58), which has been 
equipped by the Oerlikon Works on their system. The 


FIG. 50. View of Locomotives Nos. 1 and 2 ou the Seebach- Wettigen Line. 


rotors (Fig 60) on one shaft and double bogies. The two 


axles of the bogie are driven by a continuous-current motor 


of 200 h.p, as shown on Fig. 61. The pressure in the 
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trolley wire was 15,000 volte, and the frequency 50. The 
transformer was carried on the locomotive, and the regula- 
tion was by the Ward Leonard system with certain 
improvements made by the Oerlikon Works. Fig. 62 isa 


view of this locomotive. 


hour over the line. An important feature of the Oerlikon 


system is the curved trolley rod on a movable support 


It weighed 46 tons, and could 
take a train of 190 tons with a speed of 22 to 44 miles per 
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shown in better detail in Figs. 63 and 64. The first Subsequently to this first locomotive two more were 
illustration shows the rod pressing against the underside of | built for this line. These were fitted with single-phase 
the wire like an ordinary bow, and the latter the rod | motors of the compensated series type, also of 200 h.p., 


FIG. 59. —Rotary Converter on No. 1 Locomotive. 


pressing from above and sideways. By this method of | and placed between the driving wheels, the arrangement 
collection, great flexibility in the placing of the wire is | being the same as that already shown. The power of these 
obtained. It may be placed by the side of the line | locomotives is the same, but they are six tons lighter, 
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Ета. 60.—View of the three Rotors of the above Converter. 


weighing only 40 tons, the reduction in weight being due: 
to the use of unconverted current in the motors. The 
pressure in the trolley wire was maintained at 15,000 volte, 
but the frequency was dropped to 15 per second. Fig. 67 


(Fig. 65) at road crossings, it may be put at still a greater 
distance во as to let the curved rod touch it right above 
and leave room for an earthed safety net below, and in 
tunnels (Fig. 66) the wire can be brought over the centre 
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FIG. 61.—View of Bogie with 200 -h. p. Continuous · Current Motor. 


of the car, the rod bending then right inwards. This is | shows one of these locomotives. The saving in weight due 
also the position assumed by the rod at. crossings and turn- | to the absence of converting plant is partly lost again by 


outs in the yards, where the rod acts like an ordinary bow | the heavier transformer and motor, but there is still а gain 
collector. | m of six tons, and the efficiency and power factor are higher. 
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An important single-phase electrification has recently 
been carried out by the Westinghouse Company on the 
New Haven Railway in America. The trolley pressure is 
11,000 volts, and locomotives weighing 76 tons and 
developing 1,000 h.p. at the one-hour rating and 800 h.p. 
continuously are employed. Fig. 68 shows one of these 


At full load both are well over 90 per cent, and taking the 
efficiency of the locomotive as a whole, the makers claim 


Fic. 62.- Oerlikon Locomotive, 


that of the power taken from the trolley, 80 per cent. 
are transmitted through the drawbar to the train. Owing 


Fig. 65.— Overhead Construction for the Oerlikon Collector, 


engines, and Fig. 69 a pair of drivers with motor direct 
connected. The trolley wires are suspended from bridges 
300ft. apart by double catenaries, and every two ailes 
anchor bridges of heavier construction are used, whereon 
oil-break switches are mounted (Fig. 70), so that the 
line may be made dead in sections if required for 


Id. 65. - Oerlikon H igli- Voltage Under-running Collector, 


to these favourable results, the first locomotive has now 
been changed to direct use of alternating current, and tho 


Fig. 66.—View of the construction at entrance to a tunnel, 
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repair. The locomotives are fitted with pantograph 
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Fic 64.—Oerlikon Collector pressing downwards on trolley wire. 


line has been taken over by the Swiss State Railways, and 
із now being worked with the three electric locomotives in 


regular traffic, 


collectors for the high-pressure current and with shoes for 
third rail, because they must work over lines electrified on 
the continuous-current system. 

In England, there are at the present time two lines 
under electrification with single-phase current. The one is 
the line adjoining Victoria and London Bridge Stations in 
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London, and the other a section on the Midland Railway 
Company’s system—namely, Lancaster to Morecambe and 
Heysham. I am indebted to Mr. Philip Dawson, the con- 
sulting engineer to the first-named line, for the following 
particulars ‘he svstem chosen is singla phase, with 
Winter-Eichberg motors made by the Allgemeine Elec- 
tricitäts-Gesellschaft, Berlin. It was important to select 
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lighting will be 79 watt-hours. The voltage will be 
6,700 volts, and the trolley wire is фір. in diameter with 
catenary suspension, the hangers being 9ft. apart. 

On the Midland Railway about nine miles of ‘double 
track are being electrified The trolley wire is suspended 
by double catenary on the Siemens principle, and the 
rolling-stock is being supplied partly by the Westinghouse 
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Id. 67.—An Oerlikon Locomotive Equipped with 200-h.p. Single-} hase Motors 


the most simple possible overhead equipment because the e 
are many junctions, low tunnels and bridges, and there 
also is а considerable traffic of steam express trains over 
the same metals. The drop in the rail return will be 
limited to 20 volts. The trains will consist of three 
coaches, of which the first and last will be motor coaches 
each fitted with four 115-h.p. motors, the middle coach 


Company and partly by Messrs. Siemens-Schuckertwerke. 
The trolley pressure will be 6,000 volte. I am also 
indebted to Mr. Sayers, the telegraph superintendent 
of the Midland Railway, who has kindly supplied some 
photographs to show the present state of the overhead 
work The trolley wire is sueperded bv Siemens's double 
catenary, the supports being fixed to a gantry spanning the 
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Fid. 68.—An 800-h.p. Single-Phase Westinghouse Locomotive. 


being a trailer. The coaches are 60ft. long and 9ft. wide ; 
they rest on two trucks with 8ft. wheel base and 41%. 
between king pins. The maximum speed will be 42 miles 
an hour, and the seating capacity 188 passengers. The weight 
of the empty train is 156 tons. The normal acceleration 
will be 1:24ft. and the maximum 2ft. per second per 
second. From tests made with the motors it is expected 
that the consumption of energy per ton-mile exclusive of 


tracks. In Fig. 71 one of the trolley wires is already 
erected, the other is in course of erection. Fig. 72 shows 
the gantries spanning four tracks. That in the foreground 
is of special construction, adapted for carrying the signals. 
The same photograph shows a party of workmen engaged 
in bonding the rails. 

The few examples of main-line electrification which I 
was able to put before you in the limited. time at my 
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disposal will, I think, show you that in tho present state of 
the industry electrification is not an uncertain experiment, BULON ELECTRIC TRAMWAYS. 


but a reliable achievement resting on a scientific basis. It 


is no longer a question whether main lines can be electrified, The latest addition to the long list of municipally-owned 
but simply a question whether it will pay to do so. The! electric tramways was made on Friday last with the 


FIG. €9. — A Single-Phase Motor and T riving Wheels from a Westinghouse Locomotive. 


answer to this question must largely depend on local 
conditions and on tbe system chosen. Each of the three | electric tramway service has long been regarded as a 
systems—continuous, three-phase, and single-phasecurrent— | necessity, but it was not until the year 1900 that the 
has its particular merits, and for this reason we cannot | matter reached a practical stage. In October, 1901, the 


inauguration of the Luton Corporation eres An 
a 


Fig. 70. —Isolating Switches used on the New Haven Railway for Splitting Up the 11,000-Volt Trolley Wires into Sections, 


expect that any one of these systems will always be the | first tramways committee was appointed for the purpose 
best, but we are quite certain that at least one of the three | of considering any scheme which might be submitted for 
will be. The technical problem is solved. As regards the | providing tramways in Luton Various schemes were con- 
financial side of electrification, there is strong probability | sidered, and on March 19, 1907, the Council accepted the 
that it will be found quite satisfactory if undertaken on a | offer of Messrs. J. G. White and Co., Limited, to construct, 
reasonably large scale, equip, and lease tramways for a period of five or fifteen 
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years, at the option of tbe Council, the Corporation provid- | within the stipulated time—viz, 4j months. The total 
ing the capital, and Меввгв. J. G. White and Co., Limited, ! capital cost of the tramways, including the necessary altera- 
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FIG, 71.—View of the High-Tension Overhead Construction on the Midland Railway. 


paying rent equivalent to the interest and sinking fund | tions to roadways, gas and water mains, amounts approxi- 
charges during the term of lease. In the same year the | mately to £63,000 

Board of Trade sanctioned the loan to the Council of| The tramways are constructed on the overhead trolley 
£65,000, granting an equated period of 27 years for | system. The total mileage authorised by the order is 
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Fig. 72. — The klectritication Work at an important Junction on the Midland Railway, 


repayment of the full amount. The work of con-| 64 miles, of which there are now in operation about 
struction was only commenced оп Oct. 17 last, so | 5} miles of route, equivalent to 64 miles of single track. 
that it is worthy of note that the contractors (Messrs. .J. G. | The population of the district served is approximately 
White and Co, Limited) have completed the contract well | 40,000. Excepting for a very short gracient of 1 in 1] 
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and 1 in 123, and a fairly long gradient of 1 in 144, the | With regard to the overhead equipment, on all sections 
inclinations are comparatively easy. The curves having | side poles weighing 700lb., 9001Ь., and 1, 100lb., supplied 
a radius of less than 506. are five in number, and vary | by Messrs. John Spencer, Limited, have been erected. 
from 560. to 49. The gauge is 4ft. 8Jin. The rails, | The bracket arms have a length varying from 8ft. to 16ft., 
which were supplied by the North-Eastern Steel Company, | and in 11 cases wall rosettes were employed. The pole 


Exterior of Car Shed, Luton. 


are British standard section No. 2 for straight track and | bases were supplied by Messrs. Wm. Boydell and Sons: 
No. 2 C for curves, weighing about 951b. and 101]b. per yard | The trolley wire is of grooved copper, 2/0 В. & S. gauge 
lineal respectively. They are of the girder pattern, and in | suspended by means of flexible supports of 7/,, S. W. G. 
45ft. lengths. The rails are laid on a bed of concrete 6in. | The mechanical ears were supplied by the Electric Tram- 
thick, and are joined by means of continuous rail jointe | way Equipment Company. They are made of gunmetal, 
24in. long, weighing 1001Ь. per pair. The length of the | and for the greater part are Gin. long, but in some cases 


Interior of Generating Station, Luton. 


points is 12ft., and they are made of manganese steel with | 14in. and 18in. ears are used. The feeder pillars, furnished 
150ft. radius. These as well as the crossings were supplied | by Messrs. Estler Bros., contain two 500-ampere quick- 
by Messrs. Edgar Allen and Co. The special track work | break knife switches, four 100-ampere knife switches, and 
was constructed by Messrs. J. G. White and Co. No | lightning arrester, test and telephone terminals, all of which 
automatic point shifters are employed. The rails are | are mounted on a marble slab polished on both sides. The 
bonded by concealed bonds supplied by the Forest City | guard wire is of /16 galvanised steel, supplied by Messrs. 
Electric Co. The track is cross-bonded at every 80 yards. P. Smith and Co. The total length of cable used is 
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Permanent Way Sections, Luton Corporation Tramways, 


117 miles, supplied by Messrs. Henley, and laid solid in 
wood troughs. 

The car-shed is 121ft. 6in. long and 48ft. 6in. wide, and 
accommodates 16 cars. It has four tracks, each supplied 
with a pit, and there are, in addition, a repair shop, stores, 
апа offices. There are 12 double-decked cars, which have 
been supplied by the British Thomson-Houston Company, 
of Rugby. The bodies are by the United Electric Car 
Company, and are mounted on single trucks supplied by 
Messrs. Mountain and Gibson. The equipments of the 
cars Include two four-pole 500-volt series B.T.H. motors of 
50 h.p. each per car, with controllers, etc. The trolleys 
are of the swivelling arm type, with detachable heads. 

The electrical energy for operating the tramways is 
supplied by the Electric Light and Power Committee from 
their power station in St. Mary’s-road, the first section of 
which was opened by the late Lord Kelvin in 1901. A 
full description of the plant appeared in the Electrical Engi- 
necr for July 12, 1901 (vol. xxviii.), and the various exten- 
sions have been described as they were made. ‘The 
tramways are supplied by one of the 85-kw. generators 
(Messrs. W. H. Allen and Sons), which has been fitted with 
change-over switches, working in conjunction with a D.P. 
battery and a reversible booster by the Lancashire Dynamo 
and Motor Company. The total capacity of the station is 
now 1,147 kw., and the capital expenditure about £56,000. 

Mr. W. H. Cooke is the Corporation electrical engineer, 
and Mr. J. W. McInnes the tramways manager. The con- 
struction work has been superintended on behalf of Messrs. 
J. G. White and Co. by Mr. C. Don. The following is a 
list of the contractors: Rails, Messrs. J. G. White and Co., 
Limited (North-Eastern Steel Company, Limited, Middles- 
brough) ; permanent way, Messrs. J. G. White and Co., 
Limited ; overhead equipment, Messrs. J. G. White and 
Co., Limited (poles by John Spencer, Limited, Wednes- 


Section of Rails used at Luton. 


bury); feeder cables, Messrs. J. G. White and Co., Limited 
(W. T. Henley’s Telegraph Works Company, Limited) ; 


` 
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cars, Messrs. J. G. White and Co., Limited (car bodies, 
United Electric Car Company, Preston; trucks, Messrs. 
Mountain and Gibson, Bury; equipments, British Thomson- 
Houston Company, Limited, Rugby) ; traction switchboard, 
Messrs. Johnson and Phillips, Limited. Charlton, Kent ; 
traction battery, D.P. Battery Company, Limited, Bake- 
well, Derbyshire ; reversible booster, Lancashire Dynamo 


and Motor Company, Limited, Manchester ; car-shed and 


ainge ante 


Poles and Fittings, Luton Corporation Tramways. 


workshops, Messrs. J. G. White and Co., Limited (Mr. 
W. G. Dunham, Luton). 


DIRECT-CURRENT TURBO-GENERATORS. 
BY WILFRED HOULT, ASSOCIATE MEMBER. 


The following is an abstract of the above paper read 
before the Manchester Section of the Institution of 
Electrical Engineers on Feb. 18: 


Mr. Hoult referred at the beginning of bis paper to the 
early history of the turbo-generator, which was first brought 
out by Messrs. C. A. Parsons and Co., of Newcastle, who 
up to six years ago were the only manufacturers. Now 
the British Westinghouse, Siemens, Brown - Boveri, and 
British Thomson-Houston were notable instances of manu. 
facturers who had taken up these machines. Referring to 
the earlier difficulties of design, the author mentioned the 
fact that until the last few years the brushes had to be 
adjusted for variation of load. He described Messrs. Parsons's 
automatic brush control gear, which was actuated by the 
initial pressure of steam in the turbine. Nowadays special 
windings were used to obtain a fixed brush position with 
varying loads. There were three methods: (1) by com- 
pensating windings; (2) by commutation poles; (3) by 
€ combination of compensating windings and commutation 
pcles. 


The author then described in detail the various methods, 
and gave curves (Fig. 1) showing the flux distribution due 
tothe various windings. In this, Curve A shows the flux 
distribution of the main shunt field and the commutation 
field separately excited with normal full-load current. 


JL s. | 
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Curve B shows the flux distribution due to the current in 
the armature. Curve C shows the resultant flux distribu- 
tion of Curves A and B. Curve D shows the flux distribu- 
tion due to the compensating winding, which for the 
purposes of making the diagram clearer has been assumed 
to exactly neutralise that due to armature reaction. 


Fic. 2. Fic. 3. 


Curve B being neutralised by Curve D, the resultant field 
is tbat shown by Curve A, except that the commutation 
pole flux is much smaller, as in this case ampere-turns are 
not required on the commutation pole for the armature 
ampere-turns. Figs. 2, 3, and 4 are flux distribution 
curves of a 700-kw. 600-volt generator running at 


Fic. 4. 


1,500 r.p.m., and fitted with commutation poles. Tho 
eurves wero taken by a Duddell high-frequency oscillo- 
grapb, which was connected to an armature coil by brushes 
pressing on two of the steel binding rings on the. com- 
mutator, which in turn were connected to two adjacent 
commutator segments. 

Photographs were also shown in the paper of a field- 
magnet aystem of a Siemens 750-kw. machine (Fig. 5), 
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a Westinghouse 1,000-kw. 600-volt set (Fig. 6), and a 
Dick-Kerr 600-kw. 550-volt set (Fig. 7). The diagram 
(Fig. 8) shows the general scheme of connections for 
a generator with compensating windings and commuta- 
tion poles. The author then referred to the drawback of 
machines fitted with commutation poles in their tendency 
to flash over when approaching full load where there was 
dust on the commutator. Absolutely sparkless commuta- 


Fis. 5. 


tion could be obtained from no load to large overloads 
without movement of the brushes. Machines fitted with 
commutation poles could be made 10 to 15 per cent. 
cheaper than those fitted with compensating windings, and 
for machines in which the maximum voltage per segment 
could be kept below 30, and in some cases below 45, they 
were perfectly satisfactory. Methods for preventing flash- 
ing and getting the correct reversing field depended on the 
adjustment of the air-gap of the commutation pole, or on 


wt 
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the use of а diverting resistance in parallel with the 
commutation pole windings. The former method was 
that now mostly in use, especially with machines fitted 
with compensating windings. 

The author then referred in detail to the application of 
these methods. Referring to the drop in voltage on an 
ordinary shunt-wound generator for the same position of 
field rheostat on increase of load due to the demagnetising 
action of the armature on the main field, the author stated 
that with а turbo-generator having compensating windings 


the field was hardly weskened at all. Consequently, unless 
special methods were used, such as placing back series turns 
on the main poles, the regulation was extremely good. Н, 
instead of having the brushes in the neutral position, they 
were moved backward, а compounding effect was pro- 
duced. The smaller the air-gap the greater the com- 
pounding. Conversely, if the brushes were moved forward, 
an under-compounding effect was produced. When the 


Fic. 7. 


generator worked on a circuit itself, the compounding effect; 
was good, but if, as usual, it was required to work in paral'cl 
with otber machines, it would take the peaks on a fluctuat- 
ing load, and thus have to withstand heavier duties tban 
the ordinary shunt machine. Difficulties had also been 
experienced with compensated machines working in parallel 
on traction loads, and  Messrs. Parsons took out a 
patent іп 1900 to improve the stability, by bringing tho 
equalising connection to tappings on the compensated 
winding instead of the junction of the compensating 
winding and the compound winding. 


Fic. 8. 


The author then referred to the brush question, and stated 
that though nothing but metal or a combination of metal 
and carbon brushes were used on direct-current turbo- 
generators till two years ago, carbon brushes were 
gradually superseding metal brushes. Prejudice against 
carbon brushes was caused by their being used on 
unsuitable commutators, causing undue heating. It 
was essential that carbon brushes should be kept 
cool, and, therefore, the commutator should be well 
ventilated and of sound mechanical construction. The 
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author spoke of the successful efforts of the Morgan 
Crucible Company to obtain suitable carbon brushes. He 
had made many experiments with carbon, metal, and 
graphite brushes. The only type of graphite brush capable, 
however, of being used on a high-speed machine was one 
in which thelayers were in the direction of the running 
of the commutator, and consequently having the cross 
resistance in an axial direction instead of tangential. The 
brushes then did not break away so easily. Eudrueit 
brushes with carbon brushes slightly in advance of them 
were used largely on turbo-generators. These brushes 
were made by wrapping layers of copper foil and paper 
together, the whole then being baked, so as to form the 


density per segment of the commutator and dust from carbon 
brushes on the commutator. The combination of compensatin 

windings and commutation poles improved matters, but he ha 

no doubt that compensating windings alone gave the best com- 
mutation, the field in the air-gap being smooth aud uniform. 
Ав far back as 1885 his firm (Messrs. Parsons and Co.) were 
using compensating windings only, and in those days the same 
number of ampere-turns were used on the field magnets as in 
the armature. "This arrangement did not give full satisfaction, 
and later on the ratio was increased to 2 and 21 to 1 with 
better results ; the newer machines were built with this ratio. 
Ап advantage the compensating windings possessed over com- 
mutation poles was that there was no lag in the compensation 
when sudden loads came on. Another advantage was that 
diverter resistances were unnecessary. А further advantage 
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paper into carbon. Parsons used a brass wire brush, which 
usually worked on a corrugated commutator. 

The author then gave а description of a specially-venti- 
lated commutator (Fig. 9) for use with carbon brushes. The 
Westinghouse new radial commutator (Fig. 10) had a large 
yadiating surface, which, it was claimed, kept the com- 
mutator cool; also there were no exposed shrink rings to 
increase liability to flash over. Carbon brushes once 
adjusted gave no trouble and required no attention, 
whereas the metal type of brush needed constant attention 
on load. The author described the Brown-Boveri dynamos, 
which had the field system built up of а number of soft- 
iron core plates, in the slots of which the windings were 
fitted. "This allowed a continuous inner cylindrical surface, 


with compensating windings was that a good range o 
sparkless commutation was obtained on the brushes, and 
what was known as ''soft commutation " was obtained. In 
many machines fitted with commutation poles only a 
fixed close set position, with not the slightest deviation, 
was obtained. This was known as knife-edge commutation. 
Finally, with the compensating winding a smooth field was 
obtained in the air-gap. Passing on to the brush question, he 
had a lot of experience with the metallic type of brush—brass, 
copper foil, etc.—and found them all satisfactory. They had 
no effect оп sparking. Не had tried carbon brushes sometimes, 
but with varying success. There was no doubt that it was 
possible, however, to obtain sparkless commutation with carbon 
brushes. They, however, needed far more brushes, and careful 
attention was required. He was satisfied that there was as 
much trouble and expense in keeping carbon brushes in order as 


FIG. 10. 


which had the advantage of decreasing windage resistance 
and allowing silent running. These machines were also 
fitted with a direct-coupled exciter, to prevent the machine 
reversing its polarity. 

The author concluded his paper by a few remarks on the 
mechanical construction of the machine and the methods 
he had used to obtain correct balancing of the armature. 


DISCUSSION. 


Мг. G. C. Sroney (Messrs. C. A. Parsons and Co.), in 
opening the discussion, congratulated Mr. Hoult for having put 
the case of direct-current turbo-generators in such a fair way. 
Mr. Hoult had described three methods of special windings 
used to obtain a fixed brush position at varying loads. He 
considered compensating windings necessary to obtain constant 
sparkless commutation. Machines fitted with commutation 
poles alone were not satisfactory, owing to their tendency to 
flash over when reaching full loads or on sudden loads, due to 
the combined action of armature reaction increasing the current 


with metal brushes, and as regarded the number required he 
instanced a 2,000-ampere machine fitted with compensating 
windings and interpoles which needed 96 brushes; he would 
have used only 20 metal brushes with a similar size of machine. 
With regard to the question of surface-wound versus socket- 
wound armatures, he found in his experience that the latter 
were not so good as the former. He had experienced no trouble 
with their compound-wound machines in parallel running, and 
in connection with this he mentioned their idea of bringing the 
balancing or equalising connection to tappings on the com- 
pensated winding instead of the junction of the compensuting 
winding and the compound winding. In shunt-wound gene- 
rators there was no need for such cross-connection. He further 
thought there was no necessity for separate exciters. He 
preferred two-pole to four-pole machines. There was no 
flashing over, the commutation was better, and they were 
just as cheap to build. He did not think it necessary to 
protect the shrink rings by wood plates, and thought there 
was a possible danger in so doing due to shrinking of the wood. 
A point for designers of dynamos to look at was the great 
advantage of working at high speeds. He found that а 500-kw. 
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Brown-Boveri generator ran at 2,100 revolutions; a 400-kw. 
Siemens, however, only ran at 1,800 revolutions, while a 
500-kw. Parsons set ran at 2,000 revolutions. High-speed 
machines were not cheaper, but they allowed a cheaper and 
more efficient turbine to be used. With this higher speed also 
the advantage lay again with the compensating winding and 
surface-wound armature. 

Mr. S. L. Pearce said he had two classes of turbo-generators 
under his charge, one with compensating windings and the 
other with commutation poles only. The machines which were 
installed six years ago had neither. They were of 1,800-kw. 
capacity—two generators, each of 900 kw., on either side of one 
shaft. The machines were of the smooth-core type, and the 
coils were held in by binding wire. Brass-wire brushes were used. 
The peripheral speed of the commutator was 6,500 revolutions. 
Automatic brush-rocking gear as described by Mr. Hoult was 
attached. The machines did not run satisfactorily, and sub- 
sequently compensating windings were put in as far as possible. 
After this alteration a fixed position of the brushes was obtain- 
able for all loads from nothing to half load. Before the coin- 
шш windings were added the brushes had to be moved 

in. from no load to full load. Afterwards the range from no 
load to full load was lin. With regard to the question of brass- 
wire brushes rersux carbon, he had expected to find that his 
bill for brushes would be reduced after the compensating 
windings were added. This, however, was not the casc, 
and the same rate of wear and tear prevailed. He 
thought that Mr. Hoult was right in his statement 
that, though apparently sparkless, there was а wear and 
tear underneath the surface of the brush due to sparking. 
The commutators of these machines had, however, stood very 
well; they had only been turned up once in six years. The 
makers would only give a guarantee for 10 years, but he saw no 
reason why they should not be good for 20 years or more. On 
these machines the expense with the brushes was so consider- 
able as to entirely neutralise the economy due to less oil con- 
sumption. They had to renew the brushes every 336 hours. 
With regard to the second type under his charge—with com- 
mutation poles only—he had not been free from trouble, as 
flashing over had occurred. These machines had smooth cores 
and carbon brushes, and the inside faces of the shrink rings 
were lined with wood. They had experienced no trouble as 
yet with the shrinking of the wood, as Mr. Stoney feared. The 
flashing over had occurred with traction loads, but this had 
heen cured by the use of a diverting resistance in parallel with 
the commutation poles. They had experienced no difficulty 
with lighting loads. Не had tried all kinds of brushes, and he 
considered the best type to be a combination of one eudrueit 
and one carbon brush. He fully agreed with Mr. Hoult that 
the only graphite brush capable of being used on a high-speed 
machine was one in which the layers ran in the direction of the 
running of the commutator. He thought that the most satis- 
factory running of smooth armatures and carbon brushes was 
obtained by ventilation. Не had got satisfactory running by 
means of external blowers. Mr. Hoult’s device would have the 
same effect. With both types of machines he had experienced 
no difficulty in parallel running. There were various types of 
direct-current turbo-generators running with success at the 
present time, but he did not think that sufficient credit had 
been given for the great and pioneer work of Messrs. Parsons 
and Stoney. 

Mr. McCowEN said that he had little experience of running 
direct-current turbo-generators of this country, but he had been 
enabled to observe several machines running on the Continent. 
He had been greatly surprised by the Brown-Boveri machines. 
In Rotterdam he saw а веб working traction loads in conjunc- 
tion with batteries. He put down the smooth running and 
sparkless commutation to that cause, but for his benefit the 
batteries were taken off the load. No difference was perceptible 
in the behaviour of the machine. He ordered two machines for 
Belfast, and had since ordered one for Salford, and they had 
been free from troubles. He acknowledged, however, that the 
cost of brush repairs was high. Не had worked out the cost of 
brushes, etc., on а month's run, and found that the cust was 
equal to ‘005d. per unit. These Brown-Boveri machines were 
arranged with separate exciters, and he had found no ditliculty 
in parallel running. He had just seen a machine with a radial 
commutator and carbon brushes running on test, and he must 
confess that he had not as yet seen anything quite so good. 
This machine stood a sudden change from no load to full load 
without any sparking occurring. 

Mr. J. S. Peck thought that the carbon brush had come to 
stay. Copper brushes were advanced years ago for ordinary 
speed generators in the same way as they were now for the 
higher speeds of turbo-generators, but carbon brushes gradually 
superseded them. The same relation held good in regard to 
the smooth and slotted armatures; the latter would supersede 
the former. Не asked Mr. Hoult whether the ventilating duct 
shown in Fig. 9 would reduce the wearing depth of the com- 
mutator. 

Dr. RoskN BERG thought that Messrs. Parsons and Stoney’s 
success had possibly induced a certain conservatism that made , 
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them stick to the surface-wound armature and the copper 
brush. He considered the copper brush impossible with the 
slot-wound machine in large sets. With slot-wound and com- 
mutation poles a fixed position of brush could easily be obtained 
by the use of carbon brushes. He thought it necessary, how- 
ever, to ventilate. He thought the Siemens method of venti- 
lating ducts as shown by Mr. Hoult in the paper was at a 
disadvantage compared with the Westinghouse radial - type 
commutator. He agreed with Mr. Hoult’s remarks on graphite 
brushes, but thought there was no law governing the behaviour 
of brushes, as the Morgan Crucible Company had recently 
brought forward a brush which was quite in opposition to that 
theory and yet it worked well. 

Mr. BAILEY expressed the opinion that the heavy wear of 
brushes on Mr. Pearce's machines was due to insufficient 
compensating windings. When machines were fully com- 
pensated there was little wear. With regard to Mr. Pearce's 
criticism of unsound mechanical construction in reference to 
binding wire on Parsons machines, he might say that they con- 
sidered this trouble negligible, so very seldom did it occur. The 
best piano wire was used. Mr. Hoult referred in his paper to 
the necessity of keeping carbon brushes cool, and the con- 
sequent necessity for ventilation. He, however, did not consider 
this ventilation necessary. Incidentally, he mentioned that on 
some sinall sets he had scen manganese brushes working very 
successfully, due probably to their high contact resistance. 
Regarding chattering, this did not occur if the gravity type of 
brush-holder were used. As regarded attention and replace- 
ment, he knew of many machines working at collieries which 
were not touched for months. 

Mr. BARKER went back into history to show how carbon 
brushes had replaced copper brushes on ordinary slow-speed 
generators. The parallel was now taking place with high- 
speed generators. Referring to the possibility of danger duo 
to the shrinking of the wooden protection of the shrink coils, 
he said that mica was placed between the two. Не also 
referred to the fact that the commutator with carbon brushes 
need not be longer than with metal brushes, as, though tlio 
current density was lower, the arc of contact was greater in the 
same proportion. 

Mr. Mines WALKER thought that, however much they were 
satisfied with the use of piano wire for binding the armature 
coils, they would never convince the user of the machine that it 
was good. The same with the metal brush. There was no 
doubt sparkless commutation could be obtained with this type 
of brush, but attention was wanted, and the user preferred to 
have something which did not require attention. He thought 
the voltage per segment would be lower in the future. The 
user would find that the machines with high voltage per 
segment would not be so succcessful, and would demand the 
lower voltage, as machines so built would be certainly safer 
when sudden loads were thrown on. He thought the standard 
would come down to something like 20 volts per segment. If 
that were so, machines with commutation poles would be quite 
safe even when sudden loads were put on. They were cheaper 
than machines with compensating windings, and would be used 
largely. 

Mr. Ноот, in reply, voiced the gratitude of all designers to 
Messrs. C. H. Parsons and Co. Machines would certainly 
have not reached such a high state of development had it not 
been for their earlier efforts. Referring to commutation poles, 
he said that there was no trouble with machines fitted with 
these poles provided the poles were large enough. He 
agreed, however, that it was possible to have machines 
with compensating windings which worked sparklessly. He 
did not believe, however, in metal brushes. His experience 
was unfortunate, and he might tell them in regard to Mr. 
Stoney’s praises of metal brushes of a visit he paid to the 
** Mauretania," where Parsons turbo-generators were installed. 
He said to the fitter in charge, Well, I suppose you don't 
have to shift the brushes about like you had in the old days." 
He replied, ** No, only when the load comes on." He thought 
metal brushes were sparkless up to a certain period— then 
sparking occurred. Referring to Mr. Peck's question as te 
ventilating duct in armature shown in the paper, he said 
there was a depth of gin. for turning purposes, aud he 
thought that was quite satisfactory. ln answer to Dr. 
Rosenberg, they had no trouble due to dirt on the com 
mutation poles. Referring to Mr. Bailey's remarks regard. 
ing attention required for metal brushes, he said that he 
certainly would never leave them six hours, let alone six 
months. With regard to Mr. Shaw's remarks as to sparking 
due to vibration, the vibration was due to the armature being out 
of balance, and the cure was in balancing properly. Hc had 
seen machines fitted with commutation poles having 45 volt» 
to the segment working sparklessly even when the load was 
thrown on suddenly. In conclusion, he thanked the members 
of the section for their reception of his paper. 


Gillingham.—The Education Committee have decided to install 
electricity for lighting purposes throughout the Council schools, 
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JANDUS REGENERATIVE FLAME LAMP. 


* 
а 


The regenerative flame lamp which the Jandus Company аге 
now introducing embodies several features which are entirely 


Fig, 1. —Sectional Elevation of Lamp. 


new in flame-lamp design. The sectional drawing herewith 
illustrates the lamp iu detail. The length of the lamp is Sin. 
over all. The positive carbon is placed at the bottom; the 
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Fic. 2. — Comparison of Curves of Distribution of Light. 


negative carbon vertically above this. The striking is eflected 
by standard Jandus mechanism acting on the top (negative) 
carbon. The mechanism illustrated is that used for lamps 


surrounded by an inner glass cylinder communicating with two 
side tubes, which lead downwards and again upwards into the 
inner cylinder. The cylinder is surrounded by an opalescent 
glass globe, and concentric corrugated baffle plates are shown 
above the inner cylinder, which restrict the admiasion of air. The 
innercylinder is attached by a screwneck to a conical plug clamped 
in position hy the cross-har and clamping screw shown at the 
bottom of the lamp. Half a turn of the bottom clamping screw 
allows complete withdrawal in one piece of the inner cylinder of 
positive carbon. The outer globe need not be removed, and 
trimniing can, therefore, be effected in a few seconds. 

The principle of the lamp is as follows: The chemicals from 
the bottom carbon are vaporised and rise through the aro, 
intensifying the light, the spectrum from this lamp being com- 
posed almost entirely of bands and bright lines—i.e., the 
spectrum given by glowing gases. The chemical vapours, on 
leaving the arc, continue to rise through the inner cylinder, 
ascend upwards, descend through the side tubes, and rise again 
through the inner cylinder, the greater portion again entering 
the arc and reintensifying or regenerating the light. The inner 
cylinder soon becomes filled with a light cloud of chemical 
fumes, resulting in an intense glow and softly diffused light. 
These fumes are not, however, condensed upon the cylinder. 
A very rapid upward draught of hot gases which is produced in 
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| the cylinder keeps the walls free from fumes. Basic patents аге 
' held for this principle. The consumption of chemicals in the 
| lamp under normal operation only amounts to 15 grains per 
; hour. 
Turning now to the question of the chemically-impregnated 
carbons. It will be realised on seeing the arc of the Jandus 
lamp that its appearance is entirely different to any of the pre- 
| ceding flame arc lamps. The arc in an open flame lamp is 
large, and if used with converging carbons is of a fan or bulb 
shape, as actual combustion or flaming occurs. The arc in the 
| Jandus lamp is comparatively small, long, and thin, and it is to 
this that the very high efficiency is largely due. It was found 
that while large arcs (which could easily be produced by certain 

chemicals) gave a good efficiency, a far more efficient light was 

given by the sanie energy spent upon a very small arc, pro- 

vided suitable chemicals could be found to give such an arc. It 
| was realised that as the light principally came from the arc, it 
‚ was necessary to have a comparatively long arc to prevent the 
| carbons obscuring the light. А long period of research resulted 


ЕКЕТ 
Fig. 3. —Illumination given by different types of Flame Lamps 3 ft. from the Ground. 


burning two in series on 220 to 250 volts. It is perfectly 
simple, with an entire absence of clockwork and delicate parts. 
l'or burning off power or tramway circuits of 400 to 600 volts, 
a simple cut-out is fixed inside the lamp case. The carbons are 


in а combination of chemicals that would give а small arc of 
most intense luminosity. These chemicals are applied to the 
carbons in comparatively small quantities. The oarbons are 
also short and mechanically strong. Опо pair only is used per 


304 THE ELECTRICAL ENGINEER, FEBRUARY 28, 1908. 


EN 


trimming against the 20 or so fragile carbons used in some 
multi-carbon lamps. The resistance is very low ; the loss per 
pair of carbons is less than one volt. Consequently, no metal 
cores are required. 

The arrangement of the carbons, enclosing globes, etc., 
gives a distribution of light at a most favourable angle, 
resulting in very even distribution. This feature, combined 
with the high candle-power of the lamp, enables one lamp to 
brilliantly illuminate a very large space, the distribution of the 
light flux being very uniform. The light is a yellow-white 
colour, somewhat similar to that given by ап incandescent 
electric lamp. The chemicals used in the lamp give a spectrum 
containing rays all colours; consequently coloured fabrics, ete., 
are shown in their correct values, and no distorted colour effects 
аге seen similar to those produced by lamps giving mono- 
chromatic light, such as mercury-vapour lamps and some forms 
of flame carbons. The lamps are listed as burning an average 
of 70 hours. Tests taken on the lamps already in use have in 
all cases shown longer burning hours than this. 

The lamp is the invention of Mr. A. Denman Jones, the 
manager of the Jandus Arc Lamp Company's works. The 
lamps are manufactured entirely at the Jandus works in 
Holloway, and are put upon the market by Messrs. Drake and 
Gorham, Limited, 66, Victoria-street, London. 


EVAPORATIVE AND EJECTOR CONDENSERS FOR 
STEAM-ENGINES. 


D m d 


"The advantages of condensing as compared with non-con- 
densing engines on the score of economy are so obvious and 
well known as scarcely to call for explanation, but we wish to 
bring before our readers the types of condensers known as 
* evaporative ” and ‘‘ejector,” as manufactured by Messrs. 
Ledward and Beckett, Limited, of 11, Tothill-street, West- 
minster. One of the most troublesome problems engineers 
have to deal with is the production of a vacuum with a very 
limited supply of water, which may have to be purchased from 
the water company, and it is in such cases as this that an 
evaporative condenser can be used, with the assurance of 
obtaining a vacuum equal to that obtained by either a surface 
or ordinary air-pump jet condenser, without the necessity of 
pumping or providing the enormous quantities of cooling water 
that these two latter types of condensers call for. 

Fig. 1 shows a Ledward patent evaporative condenser as in 
use at the Port Talbot Steelworks, South Wales. It will be 
seen that the condenser consists of а number of patented and 
specially-constructed pipes, designed to offer a large amount of 
cooling surface per foot run, arranged or built up to form a 
series of coils. ese coils are erected over a water collecting 
tank, and are connected at one end to the exhaust-pipe from 
the engines and at the outlet end of the coils to an eflicient air- 
pump. Water is circulated over these coils at the rate of about 
one gallon to every pound of steam dealt with. This water 
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passing over the coils takes up the heat from the exhaust 
steam inside the pipes, and being freely exposed to the air is 
partially evaporated, and condensation, therefore, takes place 
within the condenser. After this transfer of heat the steam con- 
densed is discharged by the air-pitnp asin an ordinary surface con- 
denser. The cooling water not~cvaporated falls back into the 
tank under the condenser, to be drawn upon again by the circu- 
ating pump. | 


Ес. 1. —Ledward's Evaporative Condenser at Port Talbot Steel Works. 


In practice it is usual for the water service pipe to be con- 
nected up to this tank, a balleock being provided, which keeps 
the water in the tank at a fixed level, and also allows the 
necessary quantity of water to pass to make up that loss by 
evaporation, and no more. The quantity of water used is, we 
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ко. 2. —Ledward Eject г С ndepser. 


` 
are told, rather less than two-thirds the weight of steam *con- 
densed, and this, of course, is constantly varying in direct 
proportion to the weight of steam condensed. 
We understand that these condensing plants have been 
erected in all parts of the world, including the mining fields of 


Kalgoorlie, Great Cobar, Western Australia, the power station 
of the De Beers Consolidated Mines, Bloemfontein, False Bay, 
Delagoa Bay, India, etc., besides breweries, collieries, mills, 
steelworks, and in all descriptions of factories where steam is 
ае 

ig. 2 shows'the Ledward patent ejector condenser, which із 
only suitable in situations or cases where an ordinarily plentiful 
supply of water is available for condensing purposes. The 


THE ELECTRICAL ENGINEER, FEBRUARY 28, 1908, 805 


ео water passes through the condenser in the shape of a 
solid round jet under a head of about 20ft. This jet of water 
passes through a series of co-axial cones, and in traversing these 
cones induces the steam to impinge upon it, thereby mixing and 
condensing until the water issues from the discharge pipe, а 
vacuum of 24in. to 28in. being recorded in the exhaust pipe 
from engine. А number are maintaining a very high vacuum 
on steam-turbines. The usual method of applying these con- 
densers is to allow the water to flow into them under a head of 
20ft., but in cases where а sufficient natural head of water is 
not available, then it is usual to put down a pump of the 
centrifugal type for supplying the water to the condenser under 
the required head. 

The ejector condensers should recommend themselves to 
engineers for their simplicity, entire absence of moving parts, 
equal efficiency with small and large engines, and ease of con- 
nection to high or slow speed engines. The first cost also 
is 80 low that it is soon recouped in reduction of fuel 
consumption. 


FERRANTI DIRECT-CURRENT TIME-LIMIT AND 
OTHER DIRECT-CURRENT RELAYS. 


The question whether direct-current time-limit circuit 
breakers should be installed is a somewhat debatable point. 
As regards alternating-current circuit breakers on feeders, 


of Hollinwood, on the main switchboards of the R.M.S. 
* Mauretania" and “Lusitania.” These relays are shown 
in Figs. 1 and 2. Fig. 1 illustrates a combined relay. 
This operates on an overload with an inverse time element, 
but it also operates instantaneously if a reversal occurs. 
Fig. 2 illustrates the maximum relay, which operates after 
a time element inversely proportional to the extent of the 
overload. By reference to the illustrations it will be seen 
that the current strengths at which the relays work, and 
the time elements, are all independently adjustable. The 
relays are of a very strong and substantial construction, 
such as is necessary for the severe duties they are called 
upon to fulfil on the boards of such ships as the 
* Mauretania " and “ Lusitania.” 

Another system of direct-current relays (in this case, 
however, without time elements) has been carried out on 
a switchboard at 2,000 volts continuous current. Fig. 3 
illustrates the direct-current reverse relays for use on 
2,000-volt direct-current circuits. Owing to the high 
voltage, it was necessary in this case to completely 
insulate the relay, which was mounted on a slate which 
was insulated from earth by means of porcelain insulators. 
The contactor ie, however, at earth potential, and the 
relay operates this latter through the medium of a silk 


Fic. 1, 


the question has been decided in favour of inverse time 
elements, but as regards direct-current circuit breakers 
the matter has not been definitely settled. Inverse time- 
element circuit breakers have been installed in many cases. 
In some cases these have consisted of sucker attachments 
to the plunger of the release solenoid. This is a very 
cheap arrangement, but it is doubtful whether it ів 
entirely satisfactory, as the time element will be a 
function of the condition of the sucking surface. 
The only way a reliable inverse time element can 
be attained, which can be adjusted independently of 
the current adjustment, is by means of a separate 
relay. A notable installation of such direct-current relays 
has recently been carried out by Messrs. Ferranti Limited, 


Fic. 3 


Fic. 2. 


cord. On a reversal, therefore, the modus operandi is that 
the relay operates, pulls the cord, and closes the con- 
tactor, which causes the current to flow through the trip- 
coil circuit. The reversal necessary to operate the relay 
ean be altered by means of & spring adjustment in the 
contactor box. As this latter is at earth potential it can 
be safely handled. 

All the above relays have for their operating motor a 
small mercury motor, similar to that used in the well- 
known new type of Ferranti direct-current meter. Many 
thousands of these meters are in operation, and the sub- 
stantial and strong construction of this little motor lends 
itself admirably for use as a relay motor. A considerable 
number of such relays are now being put on the market, 
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DIRECT-CURRENT TRANSFORMATION. 


А. patent issued to Dr. E. Weintraub discloses means for the 
conversion of direct current of one voltage into direct current 
of another voltage without the use of apparatus with parts. 
One of the links in the chain of transformation circuits is a 
circuit carrying alternating current, so that the transportation 
of the energy may be accomplished at high E.M.F. Use is 
made of two mercury-vapour converters, one of which trans- 
forms direct current into alternating current, and the other 
rectifies the alternating current. 

Principal interest centres in the former converter, which is 
shown to the right hand in the accompanying illustration. 


There are two mercury anodes and one mercury cathode 
located at the bottom of an exhausted glass receptacle. During 
operation the arc oscillates back and forth between the two 
anodes „апа oontinuously to the. cathode, at a frequency of 
from three to ten pulsations per second. The shifting of the 
arcs is attributed by the inventor to the fact that when a 
mercury-vapour arc starts from one anode its resistance so 
increases as to become greater than the resistance of the path 
between the cathode and the other anode. The arc, therefore, 
shifts over to the other anode, and the phenomenon is con- 
tinuously repeated. : | 

It has been found that the rate at which the arc shifts 
between the anodes may be greatly increased by driving the 
are which emanates from the cathode spot, by electromagnetic 
means, back and forth so that it is first nearer to one anode 
than to the other, then nearer to the latter than to the first, 
and so on. As indicated in the illustration, two electromagnets 
are во located that the magnetic field produced by each extends 
across one of the spaces between the cathode and the elec- 
trodes. Electrical World. 


SOCIETIES AND INSTITUTIONS. 


Institution of Electrical Engineers. 


At the ordinary general meeting of the members held on the 
20th inst., the Chairman, Colonel R. E. Crompton, announced 
that the Council had decided that a Kelvin lectureship be 
established by the Institution, and that a Kelvin lecture be 
delivered annually. · It is also proposed to raise a Kelvin 
memorial fund, and that the memorial take the form of a 
statue of Lord Kelvin to be placed in some prominent place in 
London, and, if possible, to establish the foundation of Kelvin 
scholarships. The following candidates were elected at the 
same meeting : 

Associate Members.—W. Olark, 152, Fernhead-road, Maida-hill, 
W.; Н. Cooch, 38, Churchill-road, South Croydon; G. F. Dewynter, 
34, Derby-road, Ponder's End, Enfield, N.; І. Н. Jenkins, Telephone 
House, Victoria-embankment, E. O.; О. О. Jolly, care of Director- 
General, India Telegraph Department, Calcutta ; A. G. Lee, Enginecr- 
in-Chief's Office, G.P.O., E. O.; W. U. Lonnon. Telephone House, 
Victoria-embankment, E. O.; F. Pape, 25. Lyell-street, Scarborough; 
Н. S. Thompson, Telephone House, Victoria-embankment, E. O.; 
A. Wallis, 76, Leacroft-road, Derby. | | 

Students. —S. M. Hills, 4, Lyndhurst - drive, Levton, Essex; 
E. Pousen, 24, Little-lane, Bradford; E. H. Webb, 37, St. David's. 
road North, St. Aunes-on-Sea. 


Physical Society. 


The aunual general meeting was held on the 14th inst., when 
the following officers and council were elected for the ensuing 
year: president.—Dr. C. Chree; vice-presidents—those who 
have filled the office of president together with Mr. W. Duddell, 
Mr. H. M. Elder, Prof. J. A. Ewing, and Dr. W. Watson ; 
secretaries— Mr. W. R. Cooper and Prof. W. Cassie; foreign 
secretary—Prof. S. P. Thompson; treasurer Prof. Н. L. 
Callendar; librarian— Dr. W. Watson; 


manganese alloys is hear оо 


other members of | 


council — Mr. A. Campbell, Dr. W. Н. Eccle, Dr. A. 
Griffiths, Dr. J. A. Harker, Prof. C. H. Lees, Mr. T. Mather, 
Mr. A. Russell, Mr. S. Skinner, Mr. S. W. J. Smith, and 
Prof. L. R. Wilberforce. 

In the course of his presidential address Dr. Chree alluded to 
the deaths of Lord Kelvin and Sir W. H. Perkin. Inter alia, 
he referred to the magnetic results obtained by the National 
Antarctic Expedition of 1901-4. The expedition had been 
furnished with magnetographs, and the reduction and discussion 
of the curves had been entrusted to the National Physical 
Laboratory. Thanks to the acquiescence of the officials of the 
Royal Society and the director of the National Physical 
Laboratory, he was able to give а general preliminary account 
of some of the results, a full discussion of which would appear 
in the official publications of the expedition. 


Institution of Mechanical Engineers. 


The annual report of the council shows that the total number 
on the roll of the institution at the end of 1907 was 5,238, 
consisting of nine honorary members, 2,474 members, 2,088 
associate members, 68 associates, and 599 graduates, which, as 
compared with 4,979 at the end of the previous year, shows a 
net gain of 259. The report states that it is proposed to offer 
triennially an award of the value of about £40 for the best 
original paper presented to the institution dealing with The 
Development of Road Locomotion.” With regard to the 
work of the Alloys Research Committee, a systematic investiga- 
tion of the ternary alloys of copper and aluminium with other 
metals, in the first place with manganese, zinc, and nickel, 
has been begun, and the investigation of the copper-aluminium 
mpletion. 'The council have 
made a small grant to Dr. H. C. H. Carpenter to investigate at the 
Manchester University the conditions which have to be observed 
if metal castings are to be capable of being gas-tight and steam- 
tight. Prof. Burstall is carrying out some experiments with a 
breakwater and with both optical and string indicators. The 
research committee on the value of the steam-jacket has met 
twice during the year, and designs are being prepared by Prof. 
T. Hudson Beare for carrying out jacket experiments with a 
larger apparatus than that formerly used by the committee. It 
is proposed to appoint research committees to inquire into (1) 
the features of refrigerating machinery in which further investi- 
gation is needed ; (2) the transfer of heat across metallic surfaces 
in contact with water and with gases; (3) the action of steam 
passing through nozzles of steam-turbines. 


Soelety of Arts. 


The council of the Royal Society of Arts, acting on the 
report of a committee of judges, have awarded the gold medal 
offered by the society, under the Shaw Trust for Industrial 
Hygiene, to Prof. William Galloway, in recognition оф his 
valuable researches into the action of coal dust in colliery 
explosions, the outcome of which researches has been the pro- 
vision of means by which the risk of such accidents is 
materially diminished, and a consequent great saving of human 
life effected.“ 

Faraday Society. 

At a meeting of the Faraday Society on Tuesday last, Dr. 
Joseph Knox read a paper entitled ‘‘ A Study of the Sulphur 
Anions and of Complex Sulphur Anions,” and Dr. V. H. 
Veley read one on Hydrolysis as Illustrated by Heats of 
Neutralisation," in which he dealt with the correlation of 
hydrolysis and thermo-neutrality. 


Royal Meteorological Society. 


The papers read at the meeting of the Royal Meteorological 
Society on the 19th inst. were ‘‘Snow Rollers,” by Mr. R. 
Browett, and ‘‘ A Comparison of Ships’ Barometer Readings 
with those deduced from Land Observations,’ by Mr. Ernest 
Gold. 

Royal Institution. 

On Saturday, March 7, Prof. J. J. Thomson commences a 
course of six lectures on ‘‘ Electric Discharges through Gases. 
The Friday evening discourse on March 13 will be delivered by 
Chevalier G. Marconi on ‘‘ Transatlantic Wireless Telegraphy. 


— — — ee —6ꝓü 


RUBBER EXHIBITION. 


An international rubber and allied trades’ exhibition is 
being organised by an influential committee in the interests of 
the industries concerned. We understand that this is the first 
exhibition of its kind ever held in Europe. Everything con- 
nected with rubber will be shown: first, from the seed to the 
tree, then from the raw material to the thousand and one 
articles manufactured wholly or in part from rubber. Most of 
the rubber-producing countries have decided to be officially 
represented, and displays are coming from Ceylon, Federated 
Malay States, Brazil, the West Indies, Mexico, Java, ete. 

The exhibition will be held at the Royal Horticultural Hall. 
Vincent-square, Westminster, S.W., and will open on Monday, 
Sept. 21, and close on the 28th of the same month, | 
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TO CORRESPONDENTS. 


All communications intended for the Editor should be addressed 
C. H. W. Bicas, 139-140, Salisbury Court, Fleet Street, 
London, EC. Anonymous communications will not be 
noticed. Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 

of the Journal 


CORRESPONDENCE. 


“ One man's word is no man's word, 
Justice needs that both be heard." 


THE TELEPHONE QUESTION. 


SiR,—lIt is a very distorted view of the telepbone 
nestion. that Mr. А. К. Bennett seta before your readers 
һе real telephone question is how to ensure the most 
efficient service and how to develop the service to the 
widest possible extent. Both those ends are attained hv 
a general measured.rate tariff. A general flat-rate tariff 
prevents an efficient service and prevents sound develop- 
ment. A measured rate and a flat rate simply mean, as Mr. 
Buxton told the recent deputation, that the telephone user 
can вау to the telephone administration, “Heads I win, tails 
ou lose.” Under a general measured-rate tariff the whole 
body of users pay according to their use, which is a common- 
sense business principle. The large users have wholesale 
rates for calls and a cheap tariff for extra equipment—lines 
and stations It thus betomes easy for them to take proper 
telephone facilities and give their inward traffic a chance— 
to the great benefit of the general efficiency of the service. 
. Measured rates in America have not only produced an 
extraordinary developnrent of the telephone, but have 
practically wiped out the ineffective call—which is the curse 
of the telephone service in every big city having a flat-rate 
tariff. 

The National Telephone Company and the Post Office are 
wisely following the expefience of all the most enlightened 
telephone administrations in the world in adopting the 
measured-rate tariff, and have certainly taken the step 
requisite to put the telephone service of this country on 
the road to high efficiency and wide d-velopment. 

The defunct municipal telephone systems have proved 
nothing except how not to do it. This was made reasonably 
clear by Mr. Buxton, who told the recent deputation that 
after paying £305,000 for the Glasgow system he was 
spending another £100,000 on rebuilding it. 

As a telephone engineer of far wider experience than 
Mr. Bennett, having not only been associated with the 
development of the telephone in America during the moat 


active period of that development, but having continuously 
studied telephone conditions in every country in Europe, 
I can affirm that a measured rate tariff is the only sound 
method of attaining high efficiency of service and a wide 
development of the telephone.— Yours, ete., 

HERBERT LAWS WEBB. 


METALLIC-FILAMENT LAMPS. 


SIR, —In the article by Н Remané on “ The New Metal. 
Filament Lamps” in your issue of the 21st inet.,'it is stated 
that the energy consumption of the “tantalum” lamp is 
from 1:8 to 21 watts per candle-power. Various tests 
which I bave made on this lamp show that on the average 
ite “ inefficiency is 1:7 watts per M H. C. P. if the lamp is 
tested after it has been burning for about 25 hours. 

As regards the question of life of “ tantalum” lampe on 
alternating.current systems, I have known many cases 
where excellent results have been obtained, and it is 
difficult to understand why the manufacturers so con- 
stantly decline to recommend their lamps on ajternating- 
current circuits. Could this disability be removed, tbe 
convenient shape of the lamp, and the fact that it may be 
burned at any angle, should beyond dispute render tbe 
“tantalum” the most serviceable high-efficiency lamp yet 
placed on the market.—Yours, ete., I. M. G. 


ELECTRIC RAILWAY OPERATION. 


SiR,—With reference to Greasepot's letter on the 
above subject, the 125 cycles was a misprint for 25. The 
particular pbase of service referred to in the above paper 
was that of surburban work with fast schedules, heavy 
trains, and frequent stops. This service justifies the title 
of “heavy and severe," and neither on the Continent nr 
in the United States are systems of this natyre being 
worked by the single-phase motor. The greater the traffic 
density the greater the disadvantages of the single-phase 
system (in the matter of increased weight and cost of train 
equipments) are shown. Further, the greater the number 
of stops per mile the lower will be the average power factor 
in the single-phase system due to the wattless currents 
taken at starting. 

"(Greasepot" refers to the possibility of longer trans- 
mission lines with single-phase current. Transmission is 
amply (and more economically) taken care of with three- 
phase generation and rotary converter sub stations. 

The use of “potential control" in conjunction with a 
transformer is in reality making a virtue of а necessity. 
The single-phase motor regulates so badly and inefficiently 
on constant potential that it is necessary to vary the motor 
voltage aecording to the load and speed. "There is none 
of the efficient “ speed curve running,” во valuable a feature 
of the continuous-current motor.— Yours, ete., 

E. V. PANNELL. 


TELEPHONE RATES. 


The Bradford Chamber of Commerce (Incorporated) 
have sent us the following for publication : 


To the Right Hon. S. C. Buxton, M P., 
His Majesty's Postmaster General. 


The Memorial of the Bradford Chamber of Commerce 
( Incorporated ). 

SHEWETH—Your memorialists refer to their letter to 
you of the-30th November, asking you to receive a deputa- 
tion on the subject of telephone rates, and to your reply 
stating that you had received а similar request from the 
Newcastle Chamber of Commerce, and asking your 
memorialists to join with them in such deputation. 

Owing to a misunderstanding your memorialists bad not 
an opportunity of representing their views on the occasion 
on which you received the deputation on the 11th instant. 
Your memorialiste, therefore, crave leave to lay before you 
the fullowing considerations bearing on the subject of 
tbe memorial presented to you by the Association of 
Chambers of Commerce and of your reply thereto dated 
11th November, 1907. 

21. The present so called flat-rate” system of charge is 
not a “system of fixed charge” under which “a 
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amount is paid for a telephone service by each subscriber 
irrespective of the use made of the telephone." It is, in 
fact, a measured or graduated rate—“ proportionate to the 
amount and kind of service required by each subscriber." 

The service enjoyed by a subscriber is limited in the 
first instance to the capacity of the one line for the use of 
which he subscribes. Should his requirements increase 
so as to exceed this capacity he must, in order that he may 
enjoy an increased service, apply for a second line and pay 
an additional subscription for it. The following are illustra- 
tions—taken from actual instances—of the working of this 
system: . 
A B. and Co, making 20 calls per 

day, have one line and pay ........ £10 0 0 per year. 
C. D. and Co., making 45 calls per 


day, have two lines and pay......... 18 5 0 „ 
E. F. and Co, making 90 calls per 

day, have five lines and pay......... 48 15 0 „, 
G. H. and Co., making 166 calls per 

day, have six lines and pay ......... 59 0 0 „ 
J. К. and Co., making 300 calls per 

day, have nine lines and pay 74 0 0 „ 


It is clear, therefore, that the present system does not 
involve a “liability to provide a continually increasing 
service for the same price," but that the charge is actually 
graduated according to the extent of the service rendered 
to the subscriber. 

2. The maintenance of this system is not inconsistent 
with the policy of offering to small users, as an induce- 
ment.to subscribe, either the privilege of paying by the 
so-called “measured rate," or that of sharing a line with 
another subscriber. 

3 In considering whether under the present system the 
larger user gets his service under cost price at the expense 
of the smaller user," regard should not only be had to the 
number of calls the subscriber makes. A subseriber who 
has bought, say, 500 calls is not bound to spread them 
over the whole year or to limit his requirements to those 
calls, and in regulating their standing charges the company 
cannot assume that he will do so. Moreover, in many 
cases the small subscriber desires not so much to call as to 
be called, and the inward calls, for the sake of which he 
subscribes, may be very large whilst his outward calls are 
nominal. Accordingly, no calculation of the relative cost 
of the service rendered to different customers would be fair 
eru paid regard only to the calls the subscriber himself 
makes. 

4. The adoption of any system with the object of restrict- 
ing the use of the telephone by subscribers would Бе а 
retrograde step. It would be difficult to draw the line 
between messages which are reasonable and those which are 
unreasonable or frivolous, and the subscriber ought not to 
be placed in the position of considering before he rings up 
the exchange by which adjective the message he proposes 
to send would properly be described. So far as overloading 
of the lines is concerned, it is now the practice of the com- 
pany to tell any subscriber that bis line is overloaded, and 
to bring pressure to bear on him to subscribe for an additional 
line in consequence. 

5. In regard to the increase of charge which would 
result from the proposed new system, it is pointed out 
that the following would be the result of that system to 
the subscribers named in paragraph 1 above, even without 
adding on the proposed junction call fees : 


A. B. and Co. in lieu of £10 would have to pay about £18. 


C. D. and Co. ‘ £18. 5s. E 5 £57. 
E. F. and Co. 5 £48. 158. » » £76. 
G. H. and Co. з £59 e * £126. 
J. K. and Co. 5 £74 РА 2i £218. 


6. Your memorialists, therefore, urge that the subject of 
the proposed ** measured rate” is one of serious import to 
all telephone users, and ought to be fully considered from 
their point of view. The use of the telephone has increased 
во enormously that what was at first à luxury has become 
а business—and to a large extent also а private—necessity. 
'This result has been brought about by means of privileges 


in the nature of а monopoly granted to the company by 
the State, and has been achieved by them at great profit 
to themselves on the basis of the present system. They 


designs one to another is not entirely clear. 


should not now be allowed. without very full and careful 
inquiry and proof of real necessity to impose furtber 
burdens on the publie, whom they have by the means and 
on tbe basis indicated induced to make the use of their 
system a practical necessity. 

7. Your memorialists realise that the subject is not one 
which can be adequately discussed with a large and 
miscellaneous deputation. They respectfully urge, how- 
ever, that before so great an alteration of system is 
finally adopted as a permanent policy means should be 
taken to ascertain fully and in detail the views of the 
telephone users of all classes. 

And your memorialists will ever pray, eto. 


HERBERT A. Foster, President. 
P. ANDERSON, Secretary. 


SLOW-SPEED MOTORS. 


Sig,—On reading through my answer to Question 
No. 1,037 in your issue of Feb. 21, I regret to note that in 
writing the article hurriedly to catch the post I appear to 
have made an error in it. The second line above the table 
of figures should, of course, read, “For a given size of 
frame the more the poles the less the material, and the 
greater the labour." Further, I observe that in the second 
column, p. 2724, the explanation of the relation of various 
I should have 
pointed out that, when speaking of the result of doubling 
the number of poles, I referred to the effect on & frame of 
fixed over-all diameter and length irrespective of horse- 


power and speed. 

I trust you will be able to oblige me by finding ке 
for these corrections.— Yours, etc , : 
INTERNAL-COMBUSTION ENGINES AS APPLIED 

TO ELECTRICAL GENERATION.* 
BY Н. С. BIGGS. 

Internal-combustion engines may be classified as follows : 
(1) oil-engines, in which the fuel is supplied as paraffin, 
petrol, or alcohol, using these terms as class names, cover- 
ing many varieties; (2) gas-engines, working on (a) town 
or lighting gas, (b) producer gas; (c) blast-furnace or cokc- 
oven gas. 

The chief value of the oil-engine in electrical work is as 
prime mover in small isolated plants. The amount of 
attendance required is very small, and in cleanliness cf 
working, and in the time required for starting up, it is 
superior to steam plant. The ease with which the liqu'd 
fuel may be transported, in conjunction with its relatively 
small volume, renders the oil-engine well adapted to the 
generation of current for military purposes—namely, for 
searchlights, Róntgen-ray work, and the like. 

Unlike the oilengine, the development of the gas- 
engine has rapidly proceeded to the largest units, and sets 
of 1,000 h.p. and 2,000 h.p. are now in successful opera- 
tion. The cost of town or lighting gas prohibits its use 
in any but the smaller sizes of gas-engines. It would be 
necessary for town gas to besupplied at 1s. per 1,000 cubio feet 
to ensure economical working. The gas-engine fed by means 
of producer-gas plant, however, is a prime mover particularly 
well suited to the purpose of electrical generation. Pro- 
ducer gas is obtained by passing air and steam through 


incandescent coal or coke. Two simple reactions take 
place, expressed by 


2C + O = 2C0. 
C + H,O = CO + H, 


That is, the oxygen of the air combines with the carbon of 
the fuel to form carbon monoxide, and the steam, together 
with more carbon, forms more of the monoxide and free 
hydrogen. Commercial producer plant consists of the pro- 
ducer, which is a cylindrical casing lined with refractory 
material, and charged with fuel from the top by means of 
a hopper, together with purifying apparatus, for delivering 
as the final product a cool, dry gas having a thermal value 
of between 130 B.Th.U. and 160 B Th.U. per cubic foot. 


+ Abstract of гери read before the Northampton Institute Engi- 
neering Society, Feb. 21. | : 
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In electrical generating plant the load changes rapidly, 
and in most: cases full load is required only for snort poriods 
of time. With the steam.engine as prime mover, this 
would necessitate boilers of sufficient capacity to meet the 
full load. Producer plant of less than full-load capacity 
can run steadijy all day, and store gas in а gasholder. The 
peak of the load curve can then be dealt with by the engine 
working on the stored gas. Since the gas contains its 
energy chemically locked up, and independently of tem- 
perature, there are no radiation losses. The question of fuel 
ecouomy may be left with the statement that a good steam 
plant will burn from 3lb. to 5lb. of coal per brake horse- 
power hour, while a gas-engine with producer plant requires 
llb. of anthracite per brake horse-power hour. The stand-by 
losses—an important point in connection with central-station 
work—are remarkably small with producer plant. 

The reliability of the gas-engine has been greatly 
increased by the incorporation into its construction of the 
best features of modern steam design, notably in the 
develonient of a popular type of vertical multiple- 
cylinder gas-engine. For running alternators in parallel, 
close speed regulation is essential. In the case of gas- 
engines this necessitates two impulses per revolution, 
obtained by the use of multiple cylinders with the cranks 
set at equidistant positions on the main shaft. The 
cyclical variations of turning moment are then eliminated, 
but irregularity in speed is liable to be caused by unequal 
distribution of the work amongst the respective cylinders. 

An analysis of the public electricity supply undertakings 
of the British Isles shows that 15 stations, with outputs 
varying between 33 kw. and 1,600 kw., employ gas-engines 
as prime movers. In two stations the engines are used for 
generating alternating current. There still remains a 
certain amount of prejudice against the large gas engine as 
being in эп experimental stage, whereas Continental expe- 
rience shpws conclusively that the gas-engine now takes 
its place as a thoroughly reliable prime mover of high 
thermal efficiency and of great commercial value as a means 
of utilising low-grade fuels. 

It is calculated that for every ton of pig-iron produced 
p2r hour in blast furnaces 480 e.h.p. is available, but 
wasted as gas burned at the mouths of the furnaces. The 
pig-iron output of Great Britain for the year 1906 was 
10,149,388 tons. This means that considerably over onc 
million horse-power was continuously dissipated which 
could have been utilised by means of gas engines working 
on the waste furnace gases, and generating electricity. 

The ideal method of extracting and distributing the 
energy contained in coal is to centralise all sources of 
power bver the coalfields of the country, the units being 
large internal-combustion engines coupled to dynamos. 
The utilisation of the lower-grade fuels and the high 
thermal efficiency of the internal-combustion engine would, 
undre these circumstances, permit of the supply of vast 
quantities of energy in its most convenient form and at 
very cheap rates. A really universal distribution of energy 
in this manner would be of great economic value in paving 
the way for reforms connected with manual labour and 
industrial conditions generally. 


A HIGH-FREQUENCY ALTERNATOR. 

Among the many unsolved problems in wireless telegraphy 
and telephony there is probably none which is of such 
importance as that of the construction of a high-frequency 
alternator. To be able to produce a continuous train of 
oscillations of the frequency commonly employed in wireless 
work would solve completely the problem of syntony— 
a difficulty which has not yet been overcome satisfactorily. 

In his evening discourse before the British Association 
for the Advancement of Science on “ТЬе Arc and the 
Spark in Radiotelegraphy," Mr. W. Duddell makes the 
following statement: If it should prove possible to con- 
struct alternators for these very high frequencies, we 
shall be able to obtain a sufficient number of consecutive 
oscillations of the current in the serial of definite 
frequency to enable very sharp syntony to be obtained. 
‘Nop only will this greatly reduce interference troubles 
in wireless telegraphy, but such alternators will be of 


the greatest value in wireless telephony." In the 
same address the author further points out the great 
difficulties that are in the way of constructing an alternator 
to give such high-frequency currents, and illustrates it by 
the following example: If it were required to build an 
alternator to work at a frequency of 100,000, and assuming 
that the alternator can be driven at the high speed of 
30,000 r.p m, the alternator could not have a diameter 
much above 6in. for fear of bursting. Now, since the 
alternator makes 500 revolutions per second, it will he 
necessary for it to generate 200 completo periods for each 
revolution, so that the space available for the windings and 
poles for one complete period will be less than ,',in.—a space 
into which it is quite impossible to crush in the necessary 
iron and copper to obtain any considerable amount of power. 
It would, therefore, appear that in following the principles 
usually adopted in the design of alternators of low-frequency 
currents, we cannot hope to obtain a satisfactory solution 
of the problem ; and it follows that the design of a high- 
frequency alternator will have to be based upon some 
other principle than that employed heretofore. 

Mr. Louis Cohen, іп a recent article in the Electrical 
World, suggests the use of several alternators mounted on 
acommon shaft, the first field being excited by a direct 
current and the field of each successive alternator by the 
alternating current supplied by the armature of the 
previous alternator, as indicated in the diagram. In this 


way, if all the alternators have the same number of poles, 
the frequency of the second alternator will be twice that of 
the first, the frequency of the third alternator will be three 
times that of the first, and so on, increasing in arithmetical 
progression. The effect is clearer if the machines are supposed 
to be multiphase ones. The rotating field set up in alternator 
No. 2 by the current from armature No. 1 will revolve at the 
synchronous speed corresponding to the frequency of 
armature No. 1. If the direction of rotation of the field is 
arranged to be opposite to that of the mechanical rotation 
of the armatures, the frequency of the current induced in 
armature No. 2 will be equal to the sum of the frequency 
of alternator No. 1 and the frequeney of rotation of 
alternator No. 2—the slip of alternator No. 2 will, in fact, 
be 200 per cent. relatively to the alternator No. 1. 

There are, of course, some difficulties which will suggest 
themselves in the construction of such a machine. For 
one thing, the exciting current being alternating will 
necessitate the use of very fine laminated iron in the field 
magnets ; and as the frequency becomes very high the use 
of iron may become entirely prohibitive owing to the 
excessive loss due to eddy currents, and this, of course, 
will greatly diminish the power generated by the alternators. 
Of course, in all such cases it is pretty hard to tell a priori 
which would be the best arrangement—the use of iron 
with its consequent losses or the elimination of iron entirely. 
This can best be determined by experiment. 


SAN FRANCISCO 4,000-KW. GAS-ENGINE PLANT. 


Excellent reports are received from the 4,000-kw. gas- 
engine-driven Crocker-Wheeler alternators in the Martin 
station of the California Gas and Electric Corporation. 
Parallel operation, which before the installation was made 
was thought impracticable, has been successfully accom- 
plished. The machines remain in step even against back 
explosion in the engine cylinder, which is the most severe 
condition possible. There is one instance recorded when 
the back explosion was tremendous enough to throw one 
of the generators out of step, but even in this instance the 
generator regained its step instantly, and withopt the 
assistance of the station attendants.—Alectrical World. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


Students' Section. 


The fourth annual dinner of tbe above Institution was 
held at the Holhorn Restaurant on Monday last, the whole 
of the evening’s proceedings being carried through with 
great success. — l'nfortunately, the president (Colonel 
Crompton, C B, MI C. E) was unable to be present through 
indisposition. The speeches in connection with the numerous 
toast proposed were both instructive and amusing, and 
these, together with an excellent musical programme, 
helped to make the evening doubly enjoyable. 

The toast of “Tbe President and the Institution " was 
proposed by Mr. C. C. ABELL (vice-chairman of the 
Students’ Section) and responded to by Mr. W. M. 
MorRDEY, who referred to the bad attendance at the 
students’ meetings. These meetings affurded opportunity 
for friendly intercourse which would otherwise not be met 
with. He also said that if estimating classes were installed 
in the colleges, it would be beneficial to the students; this 
subject, as well as drawing, being of particular importance 
to engineering students. © 

Mr. HAMMOND, who proposed the toast of “The Students’ 
Section," said that curiosity was a habit which ought 
always to be cultivated. He made a very amusing speech 
which was much appreciated. This toast was responded 
to by Мг. Е. W. Moss (chairman of the Studente’ Section). 

Mr. В. A. COOPER proposed the toast of “The Colleges,” 
which was responded to by Prof. S. P. THOMPSON, who 
said that with regard to the remarks made by Mr. Mordey 
he thought that commercial engineering was better learned 
in commerce than in college, and that he himself had 
introduced the question of estimating on dynamo design 
into his classes with excellent results. 2 

The toast of “The Guests" was proposed by Mr. 
BERNARD THOMPSON (hon. secretary, Students’ Section), 
and responded to by A. O. LAIRD, Esq. (chairman, 
Mechanical Institution, graduates' section). 


! 


POST OFFICE ENGINEERING DEPARTMENT. 


Fifth Annual Dinner. 


The above dinner was held at the Grand Hotel, Trafalgar- 
square, on Tuesday, Feb. 18, Major O’Meara, C.M.G., R.E., 
engineer-in-chief, presiding. 

he guests of the evening included the Right Hon. Sidney 
Buxton, M.P. (Postmaster-General) Mr. Babington Smith, 
C.B., C.S.I. (secretary, Mr. A. F. King, Mr. Н. 8. Carey, 
Mr. A. M. J. Ogilvie, Sir John Gavey, С.В, Sir John Cameron 
Lamb, C.B., C.M.G., Hon. R. D. Denman, Lieut.-Colonel 
Price, C.M.G., Dr. Glazebrook, Dr. Walmesley, Mr. С. Morgan, 
Mr. A. E. Eames, Mr. J. Kingsbury, Mr. H. Hirst, Mr. J. W. 
Willmot, etc. ` | ' 

After tbe Royal toasts had been duly honoured, the Post- 
MASTER-GENERAL (Mr. Buxton) rose to propose the toast of ‘‘ The 
Engineering Department." In the course of a long speech 
he referred to the loss of Lord Kelvin and Mr. Gaine, and to 
the retirement of Sir John Gavey, and paid a tribute to the 
staff of the engineering department on the manner in which 
they had carried out their duties under many difficulties. On 
the question of wayleaves, Mr. Buxton said he was endeavour- 
ing to pass a Bill through the House of Commons giving the 
Post Office greater powers of dealing with the obstruction of 
individuals to the telegraph and telephone lines. With regard 
to wireless telegraphy, they already had two Post Office stations 
wt which they were making experiments, and were about to 
install two commercial stations. He congratulated Major 
O'Meara on the great success which was following the Institution 
of Post Office Electrical Engineers. 

Major O'MEanA responded to this toast. He said there were 
small grounds for anticipating in the coming years that their 
engineers would be less busy than in the present year. They 
had a gre&t, deal of work to carry out in connection with tele- 
phone trunks and exp re. exchanges. They had also to carry 
out the completion of the western underground, and by the 
end of next year ought to reach the oable-landing places near 
Penzance. The underground line between Newcastle and 
Leeds would be proceeded with this year, while authority had 
been given to link the old northern route and the new western 
route. 

Мг. NoBLE proposed the toast of The Visitors," to which 
Mr. BaBiNGTON SwrrH replied, while the toast of The Chair- 
man " was proposed by Mr. Н. К. Kempe. 


A SEVERE TEST FOR LARGE GAS-ENGINE PLANT. 


The Western Electrician describes an interesting case of the 
successful overloading of large gas-engine-driven railway gene- 
rators during a recent heavy snow and wind storm at Milwaukee. 
The storm brought the trattic on most of the interurban lines 
and on the street railway system to а standstill for from 24 to 
56 hours. The Northern Railway, however, with its power- 
house 20 miles away from the city, continued to run. This line 
was supplied with current from one of two 1,000-kw. alternators 
direct-coupled to Allis-Chalmers four-cycle double-acting twin- 
tandem gus-engines. When going through the heavy snow a 
single interurban car took as much as 550 h.p., whilst the snow- 

lough took considerably more, the result being that a load 
fluctuating between 280 h.p. and 2,400 h.p. was thrown on to 
the gas-engine. The engine acted quite satisfactorily, and met 
the load variations so quietly that, except by means of the watt- 
meters, it was difficult to notice them. 


PUBLICATIONS RECEIVED. 


The Official. Circular of the Tramways and Light Railways 
Association for February contains the latest list of members, a 
large number of new members having joined on Jan. 1, 1908; 
matters relating to light railways ; & copy of the judgment in 
full, delivered last July in the case of the Attorney-General v. 
Yorkshire (Woollen District) Electric Tramways, Limited, in 
regard to car licences ; а copy of the Board of Trade returns of 
tramways and light railways just published. . 

‘THe UNIVERSAL ELECTRICAL DrRECTORY " (J. A. BERLY'S), 
1908, published by H. Alabaster, Gatehouse, and Co., Ludgate- 
hill, E.C. Prices post free in the United Kingdom are 14s., 
Colonies 15s., United States of America 18s., other countries 
16s. (The A edition, started a few years ago for the con- 
venience of home and Colonial firms, contains the British and 
Colonial and general sections only, price 4s. less in each case.) 
The 1908 edition consists of four sections: the British, with 
14,790 names ; Colonial and general, with 5,050 names ; Conti- 
nental, with 7,858 names; U.S.A., with 5,875 names—a total 
of 55,555 names. Among other useful information, lists of all 
electricity undertakings in the United Kingdom, British 
Colonies, and some other countries are.given, showing the 
nature of the supply, system of distribution, capacity of plant, 
voltage, and chief engineer's name, and, in the case of alternat- 
ing current, the phase and periodicity also appear. 

**'THow's DIRECTORY OF THE MANUFACTURERS AND SHIPPERS 
or IRgLAND, 1908." Dublin: Messrs. Sealy, Bryers, and 
Walker, 94 and 96, Middle Abbey-street. Price, 10s. 

The Bulletin of the Imperial Institute. London: Eyre and 
Spottiswoode, Fleet-street. 1s. net. ö 


FORTHCOMING EVENTS. 


Fripay, ЁЕв. 28. 

Royal Society of Art&.—At 8 p.m., ''The Removal of Dust and 
Fumes in Faccories,” by Dr. J. Scott Haldane. 

Institution of Electrical Eagineers «Manchester Local Section). | 
At 6.30 p.m., annual dinner at the Midland Hotel. 

SATURDAY, FEB. 29. 

Institution of Electrical Engineers (Students' Section).— At 
10 a.m., visit to Brimsdown power station. 

Monpay, Marcu 2. . Pr 

Instituto of Marine At 8 p.m., at the London. 
Institution, Finsbury-circus, E.O., ''The Organisation of the 
Staff in Engineering Works, by Mr. Matthew Lang. 

Turspay, Marcu д, 

Institution of Civil Eagineers.—At 8 p.m., discussion on paper 
»The New York Rapid-Transit Subway,” by Mr. W. B. Parsons. 

Civil and Mechanical Engineers’ Soolety.— At 8 p.m., at Caxton 
Hall. Note- on Engineering Works in Austria and Bosnia, by 
Mr. A. S. E Ackermann. 

Institution of Electrical Engineers (Manchester Local Section), 
At 7. 50 p.m., at the University, Investigation on the Opera- 
Hen of Enclosed Fuses,” by Prof. A. Schwartz and Mr. W. H, N* 

ames, 
Taunspay, MARCH F. E 

Institution of Electrical Engineers —At 8 p.m,, at Institutio 
of Civil Engineers, Great George-street, '*Fuse Phenomena ” 
by Prof. A. Schwartz and Mr. W. H. N. James. 

SATURDAY, Marca 7. 

Royal Institution.—At 3 p.m., ‘‘Electric Discharges through 
Gases," by Prof. J. J. Thomson. (Lecture I.) 

Liverpool and District Electrical Assoolation.—At 2.50 p.m. 
visit to the works of the British Insulated and Helsby Cables 
Prescot. | 

P. and О. Basti-Wallahs' Society.— At 6.50 p.m., at the Holborn 

. Restaurant, annual dinner, ЖИГ DEN 


— 
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А NEW ALTERNATING-CURRENT MOTOR. 


A patent has recently been issued to Carl Alfred Lohr, of 
Schenectady, N.Y., for the invention of an alternating-current 
motor of the class particularly of rotary-field motors in which 
alternating currents of different phases are used for generating 
the magnetic rotary field. The object of the invention is to 
provide a simple means for changing the speed of the motor and 
to do away with the changing of the number of poles or the use 
of different stators or rotors. The invention broadly consists of 
an alternating-current motor so arranged that its speed may be 
readily changed, and this will be easily understood from a 
reference to the accompanying illustrations. 

The diagram given below indicates the electrical connections 
used for changing the speed of the motor. The alternating- 
current motor is represented by A, and B shows the stator and 
C the rotor. Di, D?, and D? are main conductors connected 
with a three-phase alternating-current source, and Ei, Es, and ЕЗ, 
when in contact with a double-throw, triple-pole switch, E, 
energise the stator. Three other supply conductors, F!, F?, 
and F?, when in contact with the don le-throw, triple-pole 
switch, F, serving to energise the rotor. Auxiliary conductors, 
G!, ОЗ, and С°, have interposed therein a regulating resistance, 
К, and are properly connected with the conductors G!, G?, and 
G5, and thus connected with the switch E when thrown as 
shown in the full-drawn position, or connected with the switch 
F when thrown as shown in the dotted position of the switch. 


The arrangement of this alternating-current motor differs 
frum the usual construction in that both parts of the motor 
generate rotary fields when supplied from the alternating- 
current source. The speed of these rotary fields may be either 
the same or different. The speed may be different by the use 
of a different number of poles in the stator and rotor, or by 
connecting the stator and rotor each with a source of elec- 
tricity, each having a different periodicity. Also the direction 
of rotation of the rotary fields in the stator and rotor may be 
the same or different. Two other cases also are possible—either 
to generate a rotary field in the stator and connect the rotor 
with the variable resistance, R, or connect the stator with 
the variable resistance, R, and connect the rotor with the 
current supply. When only the stator is connected with the line, 
‚ and the switch F is thrown so as to make connection with 
the conductors Gi, С°, and С°, and thus connected with the 
variable resistance, R, the motor will run asynchronously with 
the speed of the stator field. When, however, only the rotor 
is connected with the line—that is, the switch, F, making con- 
nection with the conductors FI, Е, and Е°, and the switch E 
thrown so as to make connection with the conductors G!, С°, 
and G3, and thus connected with the variable resistance, R— 
then the motor will run asynchronously with the speed of the 
rotor field. When both members, stator and rotor, are simul- 
taneously connected with the line — that is, the switch E 
making connection with the conductors E!, E?, and ЕЗ, and the 
switch F making connection with the conductors F!, F?, and 
F?—and when the rotary fields are generated in opposite direc- 
tions, having properly thrown the reversing switches, K and L, 
then the motor will run synchronously with а speed equal to 
the sum of the rotary field speed. When the rotary fields in 
stator and rotor are generated so as to rotate in the same direc- 
tion, having properly thrown the reversing switches, K and L, 
then the motor will run synchronously with a speed equal to 
the difference of the rotary field speeds. Electrical Review of 
New York. 


BRUCE PEEBLES AND CO. 


Án extraordinary general meeting of the shareholders of 
Bruce Peebles and Co., Limited, was held at Edinburgh on 
Monday to consider a resolution for the voluntary winding u 
of the company. The chairman (Mr. W. Carmichael Peebles) 
presided over a large meeting. 

The CHarRMAN said the conditions with which the company 
had had to contend during the past year, culminating in the 
present crisis, might be summed up under the following heads : 
(1) the need of further working capital for the carrying on of 
the business, accompanied by the extreme stringency of the 
money market ; (2) for the same reason the stoppage of practi- 
cally all new contract work; (5) the very high prices of raw 
material; (4) the low price obtainable for the company’s 
ordinary manufactures through undue competition. It had 
been found impossible to raise further money on a satisfactory 
basis owmg to the condition of the money market. All new 
contract work had been delayed, whereas, had they been going 
on during the year as was fully anticipated, the company would 
now have been receiving the profits derivable from them. 
In nearly all cases prices of raw material had ‘been on a 
considerably higher basis than the company was paying in 1906, 
and that was particularly the case with reference to copper. 
Whan the company was formed the prices obtainable for its 
ordinary manufactures were nearly double what they were 
to-day. There had been a constant decline in prices brought 
about, first, by foreign competition when they had dumping 
from abroad, and latterly by the continued competition of home 
firms. "The company had some valuable specialities, the benefits 
from which had only recently begun to tell. The directors had 
from time to time taken every possible step to reduce costs of 
manufacture, and the result of last year's efforts iii that direc- 
tion had been of а satisfactory nature. With regard to the large 
Moscow tramway contract, for which the company was in 
treaty, an option had been obtained, and it was hope it would 
be of benefit. Continuing, the chairman said he wished to 
impress upon the shareholders that the business connection and 
experience of the company was a valuable one, and that if 
they agreed to a scheme of reconstruction the company 
might emerge from the crisis stronger than ever. The 
combined holding of his family was £78,000 in shares. The 
joint liquidators would at once consider whether a scheme of 
reconstruction was feasible. 

The resolution was carried. 

The Financial Times stated on Wednesday morning that 
answers had been lodged in the Edinburgh Court of Session for 
Mr. C. J. Shields, а preference shareholder of Bpuce Peebles 
and Co., Limited, objecting to the appointing of Mr. Andrew 
Wilson Tait, C.A., London, as official liquidator, on the grounds 
that he was not subject to the jurisdiction of the Court, that it 
was inexpedient that a director should be appointed liquidator, 
and that the expense attendant on the appointment of a London 
accountant was undesirable in the interests of economy. 
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CATALOGUES, LISTS, ETC. 


Cryselco, Limited, Kempston Works, Bedford, have issued an 
illustrated card showing the advantages of Cryselco lamps. 
Mention is made of an 800-hour test recently made with a 
** Cryselco " and six lamps of other makes, and it is stated that 
the Cryselco " gave 5,500 more candle-power hours at а cost 
of 11 units less than the best of the other six. 

Messrs. Arthur Cort and Co., Bullace Works, 5055, Camber- 
well-road, London, S.E., have just issued their latest wholesale 

rice-list of insulating hard or flexible vulcanised fibre: 
alala guttapercha, and cotton belts; Chatterton compound, 
ebonite, vulcanite, etc. The dielectric strength of red vulcanised 
fibre is attested by the result of а test upon a sample made at 
the Westininster Electrical Testing Laboratories. The sample 
submitted was gin. thick. Besides testing the fibre as sub- 
mitted, two samples approximately two-thirds and one-third of 
the thickness respectively were cut off and tested separately. 
It was found that a thickness of ‘625in. broke down with 
16,100 volts alternating, that a thickness of -405in. broke down 
with 13;000 volts, and 220in. with 7,900 volts. The substance 
was tested between two plates each of four square inches area, 
and the témperature of the surrounding air was 71deg. Е. The 
material was not specially dried, but tested as received. 

Messrs. Wm. McGeoch and Co., Limited, 28, West Campbell. 
street, Glasgow, have sent us three leaflets dealing with gas- 
tight switches and fuses, S.W.B. type main switches, and 
tubular switch fuses of the M. G. type. The- first- named 
have been specially designed for colliery work and for use in 
exposed positions. The S. D. B. switches are of the Ке type. 

rom the Union Electric Company, Limited, Park.stroct, 
Southwark, London, S.E., we have received a little booklet 
dealing with the subject of factory lighting by means of arc 
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lamps. The booklet has been specially prepared for circulation 
by contractors anxious to obtain electric lighting installations. 

The Westminster Electrical Testing Laboratory, York-mansion, 
York-street, Westminster, S.W., has issued a booklet contain- 
ing a scale of fees for testing lamps, instruments, etc. 

The 1908 catalogue of lifting tackle issued by the Mork 
Patent Pulley Block Company, 42-44, Moor-lane, London, 
London, E.C., describes Mork and Original“ pulley 
blocks, electric travellers, wall crabs, etc. It also describes and 
illustrates the Nonfrict " system of overhead runways and 
the ** Mork” scaffold chains for builders. 

Messrs. J. H. Holmes and Co., Portland-road, Newcastle-on- 
Tyne, have published a list of lighting and power installations 
which they have carried out for mining work. Installations 
have been carried out at the Sekondi Mines, West Africa, 
and at a number of mines in the North of England and 
elsewhere. 


PERSONAL, 


The Southend Town Council have increased the salary of Mr. 
Birkett, the electrical engineer, from £450 to £500 per annum. 

Mr. J. Wilkinson, electrical engineer to the Hull Corporation, has 
had his salary increased from £400 to £500 per annum by four annual 
increments of £25. . 

Mr. E. W. Martin, of Stepney, has been appointed assistant distribu- 
tion engineer in the electricity department of the metropolitan borough 
of Woolwich out of 43 applicants. 

Dr. William Mansergh Varley, assistant professor of physics and 
electrical engineering at the Heriot Watt Uollege, Edinburgh, has 
been appointed headmaster of the technical school at Devonport. 

The Hull еи have increased the salary of their tramways 
manager, Mr. W. J. McOombe, from £450 to £500 per annum by 
two oe increments of £25 each, the increase to take effect from 
April 1. 

he London Gazette announces that the partnership between Messrs. 
G. B. Aveyard and J. Hallsworth, carrying on business as electricians and 
engineers at 11, Ashton-road, Denton, near Manchester, under the 
title of the Denton Electrical Construction Oo., has been dissolved by 
mutual consent. 

The staff and employés of the Blackpool Corporation tramways have 
presented Mr. H. 8. May, who for some years has been resident engi- 
neer of the department, with a gold watch, suitably inscribed, on the 
occasion of his leaving to fill an important position with the London 
County Council. 

Mr. Thomas Taylor, chief superintendent of the Post Office 
telegraph department at Bristol, has been appointed postmaster of 
Colchester. Mr. Taylor entered the service of the old Maguetic 
‘Telegraph Co. in 1868, and was formerly postmaster of Goole and 
Ashton-under-Lyne. 

А compliment well deserved was passed at the last meeting of the 
Acton Council. It was agreed to accord a very hearty vote of thanks 
to the electrical engineer (Mr. J. Martin Blair) and the committee 
responsible for the organisation of the recent electricity exhibition, 
which was such a great success. 


n 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Porth.—Àn explosion of gas occurred on the 22nd inst. at the 
Palace Restaurant, Perth. 

St. Marylebone.—The Electricity Committee are recommending 
an extension of the electricity mains along Union-street from Cleve- 
: land-street, 

Erith.—The Council have decided to supply electricity to the 
municipal cottages by ordinary carbon-filament lamps through pre- 
payment meters. 

Stretford.—Provision has been made by the Conncil for duplicating 
. and extending the electricity mains. Land has also been secured upon 
which to extend the generating station. 

Frome.—The Local Government Board will hold an inquiry on 
. March 10 into the Council's application for sanction to а loan for the 
purposes of their electricity undertaking. 

.  &shton.—The Town Council have decided to install electric lamps 
in several roads throughout the borough in place of the antiquated 
. method of. gas lighting hitherto prevailing. 

W. T. Henleys Telegraph Works Co.—The directors recom- 
mend a dividend on the ordinary shares of 15 per cent. less income 
tax, including the interim dividend of 5 per cent. 

.  Wigan.—The Board of Guardians have decided to seek the relative 
merits of electricity and gas lighting in the new workhouse infirmary 
by inviting tenders from tirms representing both industries. 

Liquidation.—The London Gazette announces that the Accumulator 
and Motor Construction Oo. has been wound up voluntarily, and Mr. 
Jesse Smith, 79, Queen-street, Cheapside, London, E.O., appointed 

liquidator. 
|  Birmingham.—The electric supply department have decided to 
dispose of plant at their Dale End station. The detailed list of the 
iion ‘may be obtained from the city electrical engineer. See 

vertiscinent, 


Southampton.—The Electricity Committee are recommending the 
Council to authorise the electrical engineer to lay mains for electrically 
lighting the Terrace House Estate, Polygon, at a cost of £200, and 
cables as required. 


Edinburgh.—The installation of the condensing plant at thie 
M'Donald-road electric power station, Edinburgh, is practically com- 
pleted and will soon be at work. There will shortly be erected two 
steam turbo-generators, each of 1,200 kw. 

Woolwich.—The London County Council have agreed to advance 
£35,000 to the Borough Council to cover expenditure incurred and to 
be incurred in the purchase of electrical apparatus for letting on hire 
and for wiring consumers' premises on the hire-rental systems. 

Brompton and Kensington Electricity Supply Co.—The 
directors of this company recommend a dividend ot 11 per cent. per 
annum on the ordinary shares for the half-year, making 10 per cent. 
for the year, to place £4,000 to reserve, and allow £8,000 for deprecia- 
tion, carrying forward £10,136. 

Stoke-on-Trent.—The report of the electrical engineer shows that 
during the month of January 53,400 units were supplied, an increase 
on the corresponding period of last year of 90 per cent.; and that the 
nuniber of consumers now on the books is 347, representing a total of 
15,129 8-c.p. lamps for lighting and heating and 4663 h.p. in motors. 

Merthyr.—The Town Council have passed a resolution that, having 
in view the abnormally high prices charged for publie lighting at 
Merthyr Vale and Aberfan, the Council consider the advisability of 
approaching the Merthyr Electric Traction and Lighting Co. with a 
view of ascertaining their terms for the lighting of these districts by 
electricity. 

Cape Town.—AÀt a special meeting of the Town Council the report 
of a special committee on the reorganisation of the electric scheme was 
considered, and, after a lengthy discussion, was adopted. The report 
recommends the abandonment of the existing power station and the 
immediate construction of a new one. The estimated cost of the new 
scheme is £35,000. 


Croydon. —А serious gas explosion occurred at 190, Brighton-road, 
Croydon, on Saturday evening. The occupier, Mr. J. T. Reeve, was 
cut in the head and face, and his son Percy, aged 19, was bruised 
about the head and back. The stairway leading from the first to the 
second floor was destroyed, and other parts of the house were damaged 
to the extent of £100. 

Oldham.—At a meeting of the Oldham Electricity Committee it 
was reported that the units sold for lighting and power purposes 
during the past fortnight were 75,005. against 55,645 during the 
same period last year; for traction 154,886 units, against 146,564. 
There was an increase of 36 incandescent lamps and two motors, 
equivalent to 116 lamps of 8 c.p. 

Stirling.—The report of the electrical engineer shows that for the 
four weeks ending Jan. 18 47,060 units were generated at the 
power station, as against 44,635 for the corresponding period of last 
year. The number of connections in equivalent 8-c.p. lamps was 
25,955, as against 21,487 at the same date last year. The Town 
Oouncil have agreed to transform the lighting of Gladstone-place from 
gas to electricity. 

East Ham.—The erection of the new cooling towers at the elec- 
tricity works has been completed. The Electricity Committee have 
adopted а pamphlet pre red by the engineer which is to be circulated 
in connection with the hiro of arc lamps at an inclusive charge per 
quarter, together with a draft fcrm of application and agreement to 
be entered into by consumers who wish to avail themselves of an 
installation under this system. 

Maoclesfield.—A petition signed by 2,034 users of gas has been 
forwarded to the Corporation. The petition is headed as follows: 
' We, the undersigned, wish to express our dissatisfaction with the 
inferior quality of gas supplied to this town; we contend that the 

resent poor quality of gas is injurious to the eyesand health of many. 
We should be pleased if this matter, when brought before the Gas 
Committee, should be carefully considered, and steps taken for 
improving the quality of the gas.” 

Douglas.—At a meeting of the Town Council a special committee 
appa’ to inquire into the advisability of providing an electric 
plant for the town asked for permission to engage an expert to advise 
them. The request was refused by 11 votes to 10, it being argued 
that the present means of lighting the streets and the tram systems 
were satisfactory, and that as the Corporation were already bound to a 
number of schemes involving large expenditure they could not at 
present undertake to provide an electrical undertaking. 

County of London Electric Supply Co.—The directors have 
decided to recommend the payment of final dividends upon the 
preference shares of the company at the rate of 6 per cent. per annum 
for the half-year ended Dec. 31, 1907, less income tax, and on the 
ordinary shares of the company at the rate of 6 per cent. per annum, 
less income tax, for the half-year ended Dec. 51, 1907, making 5 
cent. for the year on the ordinary shares. The sum of £25,000 has 
been placed to reserve for depreciation, and £4,381 carried forward. 

Electrical Development Co, of Ontario.—The Canadian Agency 
state in their weekly circular that negotiations are practically complete 
for transferring the control of the Electrical Development Co. to the 
Toronto Railway Oo., or rather ita subsidiary, the Toronto and York 
Radial Railway Co. It is proposed that the latter company will issue 
bonds to be guaranteed by the Toronto Railway Co., which will pay 
off the Electrical Development Oo.’s floating debt and furnish а 
working capital. Common stock of the Electrical Development Co. 
will be transferred to the Toronto Railway Oo. sufficient to assure it 
the control. 

Yarmouth.—The decision of the Town Council to substitute elec- 
tricity for the existing gas lamps at 54 points has upset the gas 
companies considerably, They now make certain suggestions as to ` 
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` alteration of prices. These have been met by an offer of the Elec- 
tricity Committee to supply a better light at a morc reasonable cost. 
The Council, in spite of the overtures from the companies, have decided 
to approve of the principle of gradual substitution of electricity for gis 
for lighting the public streets of the borough, and have requested the 
Electricity Committee to formulate a scheme anid su! mit the same, 
together with a report from the borough accountant on the matter. 


P. and O. Batti-Wallahs.—The third annual dinner of the 
Р. апа О. Batti-Wallahs’ Society will take place on Saturday, March 7, 
gat 7.30 p.m., at the Holborn Restaurant. At the annual general 
meeting recently held a number of new features were approved, tho 
most important being that members are now being divid«d into thice 
classes. This admits а new class, to be called associates, who will 
have all the advantages of full membership although they may not 
have been to sea in the P. and О. S. N. Co. s services The balance- 
sheet show the finances of the society in very good state, the amount 
carried to this year being over full £11, and the membership had 
increased to nearly 100. 

Lye.—On Monday a disastrous explosion by gas occurred in a 
cottage inhabited hy a man named Moore and his family in Attwood- 
street, Lye. Early in the evening tlie lights of the house went out, 
and Mrs. Moore went to the gasmeter for the purpose of inserting a 
penny, by which means she hoped to procure more light. However,’ 
after she had done this по light was forthcoming, and her husband 
then went to tho meter. It was then that there was a rusli of gas into 
the room, and an explosion occurred. The roof of the cottage was 
blown off, and practically the whole of the furniture was wrecked. 
Moore himself miraculously escaped injury. and his wife only received 
а slight injury. It has since есп ascertained that the main ¢is-pipe 
in the street had burst. 

Baildon. —The Baildon District Council have considered a scheme 
for electric lighting in their district submitted by tho Bradford Elec- 
trical Engineering Co. A representative attended the last meeting on 
behalf of the company, and laid before the Council a comprehensive 
lighting scheme, including the erection of a generating station. The 
members of the Council were favourably impressed with the scheme, 
which is to he further considered a month hence. Several members 
expressed the opinion that if a canvass of the district showed a fair 
number of applications for current for power purposes and inside Jight- 
ing, it would be a serious question as to whether it would not be to 
the advantage of the district to carry out the scheme. 

Southend.—At the last meeting of the Electricity Committee the 
electrical engineer reported that an accident had occurred to No. 1 
engine, which had resulted in the temporary total disablement of this 
machine, and estimated that the cost of the repairs, which were how 
being executed, would amount to £35. The electrical engineer also 
reported that it would be necessary to expend the sum of £300 in 
addition to that already estimated by him in connection with the 
erection of а condenser at the electricity works, and it was resolved 
that application be made to the Local Government Board for a loan 
of this amount, The Local Government Board will hold an inquiry 
on March 5 into the application of the Corporation for sanction to 
. - borrow £26,690 for purposes of the electricity undertaking. 


Stock Exohange.—The Stock Exchange Committee have ordered 

the undermentioned securities to be quoted in the official list: Oom- 
mercial Cable Co.'s further issue of £82,917 sterling 500-year 4 per 
cent. debenture stock; Cordoba Central Buenos Ayres Extension 
Railway’s further issue of £250,000 5 per cent. debentures of £100, 
Nos. 20,001 to 22,500 ; and Shawinigan Water and Power Co.'s further 
issue of £49,455 44 per cent. perpetual consolidated mortgage deben- 
ture stock. Applications have been made to the committee to 
T a special settling day in and to grant a quotation to Great 

estern and Great Central Railways Joint Committee's scrip (fully 
and partly paid) for $2,500,000 54 per cent. guaranteed stock; and 
Montreal Light, Heat, and Power Co.'s scrip (fully and partly paid) 
for 400,000dol. 44 per cent. first mortgage bonds. 

Wireless Telegraphy in Africa.—The council of the Liverpool 
Chamber of Commerce have adopted a resolution urging the Govern- 
ment to introduce wireless telegraphy installations in British 

ions abroad. The President (Sir Alfred Jones) said it was 
oped that the Oolonial Office would establish the system in West 
Africa, but they had urged that it was not feasible. However, Signor 
Marconi had been consulted, and he expressed his confidence 
that there would not be the slightest difficulty in working it. In 
these circumstances it was hoped that the Government would take 
early action. Inquiries showed that the cost of laying a cable for 
Southern Nigeria and Lagos would be £20,000, and the cable companies 
wanted a guaranteed income of £4,000 a year before they would lay 
the cable. As against this the cost of installing wireless apparatus 
would be only about £2,000, the cost of working being the same. 


West Ham.—The Council on Tuesday decided to apply to the Local 
Government Board for sanction for a loan of £51,600 for electricity 
P . The estimates of the electrical engineer set forth that a 
total of £71,925 capital would be wanted to meet the requirements of 
his department up to March 51, 1910. Of this total £36,630 was set 
down for generation purposes, £28,250 for distribution, and £7,045 
to cover an excess on a previous loan. The Electricity Committee 
recommended that the Council get power to borrow the £71,925, but 
the Finance Committee, in view of the financial position, put forward 
& counter proposal that the loan be one for £51,600 only, that being 
the extent of the requirements to March 31, 1908. Alderman Littler, 


chairman of the Electricity Committee, said that the progress of the- 


work of his department would oertainly need the larger sum, but he 
added that he did not object to the proposal to make a second applica- 
tion, and the Finance Committoe's proposal was adopted. 
Bochdale.—On the 25th inst. Major J. Stewart, R.E., held a 
Local Government Board inquiry to consider the proposal of the 
Council to borrow £22,175 for purposes of electric lighting. It was 


‘pointed out to the inspector that recently there had been a large 


increase in the consumption of electricity, and more capital was 
required to meet the needs of the plant. During the last four years 
the consumption of electricity had increased from 1.600,534 units to 
2.728,688 units, the largest increase being for purposes of traction. 
The capital expenditure in 1905 was £66 413, and in 1927 £81,807. 
The net profit last year was £1,135. 153. 2d. Major Stewart said he 
noticed there were losses during the first three yeara the works werc in 
operation, and the general manager, Mr. Atchison, informed him 
that altogether £5 543 had been taken from the rates for the purposes 
of meeting deficits, and the works had during the past four years 
repaid £5,350. Major Stewart said from what he knew of the 
beginning of the works that was a more satisfactory account than he 
expected to receive, There was no opposition. 

Bedford. — Mystery surrounds the circumstances under which the 
town of Bedford was temporarily deprived of its gas supply on Friday 
night. At midnight the main tap at the works from which the town 
is supplied with gas was for some unexplained reason turned off, with 
the result that the whole place was immediately plunged in darkness. 
The resident engineer was quickly informed of what had happened, 
and he promptly turncd the gas on again. The result was that in a 
large number of rooms, principally bedrooms, where gas hid been left 
burning all night the gas began to escape. Опе of the chief sufferors 
was the Rev. Paull Wyatt, who happens to be chairman of the gas 
company. He was awakened in the night to find that he could 
scarcely breathe, and it was only with considerable difficulty that he 
managed to reach a window, which he opened. The company, it is 
said, have received a large number of similar complaints, but, so far as 
is known, fortunately no fatalities have resulted from the occurrence. 
The engineer's reason for turning on the gas again was that the com- 
pany supplies gas to the railway signal boxes, and it was feared that 
some serious accidents might have been causei had ho not acted as ho 
did. 


TRACTION. 


Eoyton.—The Board of Trade have sanctioned the borrowing by 
the Disti igt Council of £5,372 for tramway extensions. 

Southend.—The Town Council have decided to charge Id. per 
unit for power supplied to the light railways department. 

Brighton.—The proposal to consult an expert traffic manager, with 
a view of improving the prospects of the Corporation tramways, hss 
been abandoned for the present. * 

Woolwich.—The Borough Council have decided to ask the Green- 
wich Couucil to co-operate with them in an endeavour to get tlie 
London County Council to construct tramways from Beresſord- square 
to Eltham. 

Buenos Ayros and Belgrano Electric Tramways Co.—Keccipits 
for the week ending Feb. 18, 1908, converted to gold, were £3 554 ; 
corresponding period 1907, £3,675 ; decrease. £121. Aggregate from 
Jan. 1, 1908, £25,520; aggregate from Jan. 1, 1907, £25,646 ; 
decrease, £66. 

Brentford.— The District Council has desided to call on the 
tram way company to repave its track on the main road and replace 
all worn metals, as the Council is of opinion that much of the noise 
complained of is due to the defective state of the track. Failing com- 
pliance with the request, proceedings are to be taken under the 
Tramway Act of 1870. 

Newoeastle.—At the last meeting of the Tramways Committee it was 
stated that the receipts had dropped between £30 and £40 per day 
during the present week, and last week they dropped £100. It was 
decided to empower tho chairman and vice-chairman of the committo 
and the manager of the tramway to mike such arrangenients as they 
might think advisable for curtailing the traffic. 

Hull.— The Corporation Tramways Committee have agreed to make 
а contribution of £20,000 towards the reduction of tho rates for the 
ensuing year. According to the balance-sheot, the Chairman states 
the estimated income to March 31 is £129,555, and the estimated 
expenses £100 158, a surplus сі £29 397. After making the above 
graut at the request of the Finance Committee, he reckons they 
will have a balance of about £12,000. 

Spain.—The Garcta of Feb. 7 notifies that the Compañia del Ferro- 
carril de Sarria a Barcelona bave applied for a concession for an electric 
tramway in Barcelona, and that a period of one month from the date 
of publication has been appointed for the presentation of more favour- 
able proposals. The Gaceta of Feb. 11 notifies the approval of the 
transfer of an electric tramway concession granted to the Seville 
Tramways Co. to the Compania Sevillana de Electricidad. 


Liversedge.—The District Council have decided to write to the 
Board of Trade ‘‘ as to the impracticability and absurdity of tho local 
tramway company's suggestion that the Council should take over a 
small incompleted portion of the light railway within the Council's 
district" ; and а numerously signed ratepayers' petition has been 
acknowledged, in which the Couucil were asked to oppose to the 
utmost any attempt by the company to abandon tlie constiuction of 
such line. 

Edinburgh. —A line of 50 cars, extending nearly the whole length 
of Princes-street, was to be observed on Saturday night sLortly aiter 
10 o'clock. The cause of the bieskdown was the jamming of the 
points at the West-end, where the Lothian-road cars turn off. As 
this occurred at a period of the evening when tho cars are usually 
well filled, some inconvenience was caused. A number of the 


‘passengers retained their seats until the obstruction was removed, the 


service being resumed after a lapse of about 20 minutes, 

Belfast.—At the weekly meeting of the Electrical and Tramway 
Committee on the 24th inst., Sir James Henderson presiding, the 
manager, Mr. Andrew Nance, recommended the acquisition of three 
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sets of Tierney's automatic point controllers at £80 each for experi- 
ments. If successful they will be applied to all the points, the total 
cost heing about 25.500. The present system by which the points are 
moved by boys costs £1,750 per annum. The tenders for the supply 
of cables for the coming year were referred to a sub-committee for 
report. 

Moscow.—4A London syndicate, headed by Lord Stanley, has been 
formed to complete the construction of the electric tramways and 
railways in Moscow. The Municipality of that city undertook the 
work some years ago, but, after spending 17.000,000 roubles upon it 
further progress was so hampered by the action of the revolutionary 
agencies that the Municipality gave up the task and contracted for the 
remainder with a well-known Edinburgh firm, and the syndicate 
referred to having come to its aid, the operations are now expected to 
go forward withont turther delay. 

Bahia Blanca and North-Western Rallway.— An increase in the 
capital has been agreed to by the creation of £1,000,000 44 per cent. 

aranteed shares, to rank parri passu with the existing £1,250,000 

$ per cent. guaranteed shares, but the directors have no intention of 
making an immediate issue. Additional facilities аге required owin 

to the increased area of land put under cultivation. The electrica 
installation to supply power for working the machinery on the com- 
pany's mole at Puerto Galvan is nearing completion, and grain 
ae have been built in order to deal with the shipment of grain 
in : 

Dundee.—Tramway traffic on the Maryfield and Baxter Park 
routes was interrupted for three-quarters of an hour on Saturday by 
a simple but alarming accident which occurred to the section box in 
King-street. The horse yoked toa lorry laden with flax, which was 
waiting at à warehouse in the thoroughfare, became restive and moved 
forward. · A bale of flax collided with the section box and wrecked it. 
Some alarm was caused, but the occurrence was automatically signalled 
at the electric station at Dudhope-crescent-road, and the current for 
the section switched off. Fortunately no one was injured. A staff 
of workmen were soon on the spot, and were able to tix up the wires 

so that in three-quarters of an hour, as stated, traffic was resumed. 


Aberdeen.—The Tramways Committee of Aberdeen Town Council 
have resolved to recommend that six additional cars be fitted with top 
covers at an estimated cost of £155 each, the cars to be ready before 
next winter. There are at present 35 covered cars, and the six 
additional will make 41. The contract for the supply of tramway 
tickets Has been secured by J. R. Williams and Co., Liverpool, their 
offer being 191. per 1,000 for 17,000,000 tickets. The question of 
doubling the fare yard for cars running to and from Pittodrie Park 
on the occasion of football matches was raised by the Lord Provost, aud 
the tramway manager was instructed to make inquiries as to the 
practice in other towns and to report. The reasons given for the 

roposed increased fares are that men have to be speciilly employed 
or the Pittodrie Park traffic, and that the cars have to wait at 
Pittodrie until the finish of the matches. | 


Tividale.—A serious tramway accident occurred on the 20th inst. 
at Tividale, on the Birmingham and Midland line, between Dudley 
and Oldbury, involving the loss of the life of the conductor and 
injuries more or less serious to 12 passengers. Whilst the car was 
crossing the points one of the wheels broke, causing the tram to 
capsize. The conductor, James McOabe, residing at Oldbury, who 
was at the time collecting fares from passengers on the top deck, fell 
underneath the overturned car, and when extricated was found to be 
dead. The driver had a miraculous escape from being killed. The 
majority of the ngers, who were hurled in all directions, were on 
the top deck, and sustained injuries necessitating the: removal of nine 
to the local hospital. The traffic was suspended for several hours, 
and ultimately the car was drawn on the metals by three traction 
engines. At the place where the accident occurred the roadway is 
under repair. | 

Cardiff.—The Tramways Committee met on Tuesday last to con- 
sider the estimates for the coming year. The estimates for the tram- 
way section were: traflic expenses, £52,244 ; general expenses, £8,356. 
9s. 9d.: power expenses, £14,150 ; general repairs, 215,475 special 
items, £1,588. 17s.; loan charges, £45,156. 9s. 8d; making a total of 
£114,970. 16s. 5d. The estimated income was: from fares, 2 112. 500; 
sale of current to electric light department, £14,250 ; advertising, 
£2 000—total, £128,750, leaving a surplus of £13,779. 3s. 7d. The 
actual expenditure for the year ended March д1, 19 7, was 2119.115, 
and the estimated expenditure for the year ending March, 31, 1908, 
was £120,515. In respect of the electric lightiug depaighnent the 
engineer estimated that the expenditure and loan chargeg would be 
£45,905. 9s. 8d., and he anticipated a net profit of £1,594. 
10s. 4d., The estimates were approved. The electrical engineer 
laid before the committee a report concerning a recommenda- 
tion that the present charge of Id. per unit for energy 
supplied to the electric lighting department from the ‘tramways 
power station should be reduced, as such a charge had become 
excessive during the past year as a result of the plant installed on 
acoount of electric lighting becoming remunerative in consequence of 
its being loaded up. The engineer observed in the report that tho 
present station at Roath is becoming moro and more a lighting 
station gear by year, until such & time will arrive that the output for 
tramways will form а very small proportion of the total. He, there- 
fore, recommended that the power station should be treated quite 
independently, and that each department should be charged with the 
actual number of units at the cost of productio , plus the proper pro- 
portion of loan charges and depreciation, based upon the actual amount 
of capital expended for tramways and lighting purposes respectively. 
B this means a fair charge would be made against each department. 
The recommendation was approved by the committee. 


York.—Colonel Boughey on Tuesday presided over a silting of tho 
Light Railway Commissioners to hear the application of the York 


Corporation for а light railways order enabling them to install electric 
trams in the city under certain conditions. The York Corporation 
were represented by Mr. Tyldesley Jones, who in his statement on 
behalf of the Corporation observed that the area of the city was 
3,682 acres, and, roughly speaking, the city was about threo miles in 
breadth, as also from north to south, with a rateable area of 2406.985, 
The population to be served numbered about 91.000. inclusive of the 
residents in the suburbs. After explaining the various routes proposed 
to he served hy the suggested five lines, Mr. Jones said that such a 
railway was greatly 2 in all the quarters to which it was proposed 
to extend the tramway. The two outside bodies interested —the 
Parish Council of Water Fulford and the Rural District Council of 
Escrick—had each passed a resolution supporting the scheme. The 
Corporation were unanimously in favour of the Corporation owning the 
tramways, but were not quite so unanimous as to whether the system 
should be worked by themselves or by а company. e were proceeding 
in the promotion of that light railways order upon the understanding 
that before the question was finally settled a poll of the ratepayers 
should be taken as to how the order should be carried out. The com- 
plete cost of the tramways on the surface-contact system was estimated 
at £128,000. Witnesses were then called in support of the applica- 
tion. The Lord Mayor (Alderman Sir Joseph 8. Rymer) said there 
was a public necessity for an up-to-date light railway in the city. 
Alderman R. H. V. Wragge, chairman of the Corporation Tramways 
C mmittee, said the Corporation were not at present prepared to work. 
the proposed tramways themselves. It was desired to take a poll as 
to whether (1) the Corporation should construct and work the system; 
(2) whether they should construct it and then lease the working; or 
(3) whether they should lease the whole undertaking to a оре. 
Having been addressed at considerable length by the advocates of both 
parties, the Commissioners retired for private consideration of the 
matter, and, on returning, the chairman announced that the Com- 
missioners thought they would grant the applieation. 

Bury.—Thc tramways manager reported to the Tramways Com 
mittee at their last meeting that the increase in the receipts front 
April 1, 1907, to date was £6.146. 17s. 3d. Of this £4,558. 14s. 6d. 
were attributed to the extension of the Bolton-road section, leaving a 
net increase for the other sections of £1,588. 28. 9d. After allowing for 
the increased receipts on the Bolton-road section, the average weekly 
increase on the Bury sections during the past four weeks was £25. 11s., 
as compared with a year ago. The receipts per oar mile had been 
10:86d., against 10-074. а year ago. Оп the Radoliffe section, after 
allowing for the additional length in Black-lane, the average weekly 
increase during the past four weeks was £7. 118. 2d. The car mile 
receipts had been 764d., against 7 55d. The gross receipts from 
April 1, 1907, to Jan. 12, 1908, were £45.911. ds. 64d. ; previous 
year, £40,293. Os. 11d. To Feb. 9, 1908, £49,771. 7s. 6d. ; previous 
year, £43 624. 10s. 3d., being an increase for the 45 weeks of 
26 146. 17s. 5d. The total receipts on the Bury sections to Feb. 9, 
1908 (45 weeks), were £34,310. 4s. Ad.; previous year, £29,575. 
15s. 74d.—total increase, £4.936. 8s. 834. ; average per week since 
April 1, £762. 9в. ; last year, £550. 13s. 8d.; increase per week, 
£111. 15s. 4d. The average number of passengers carried per week 
has been as follows: ordinary, 98,751 ; previous year. 86,458 ; work- 
people carried at single fare for double journey, 22,545; previous уса 
17,391 -totals 121,276, previous year 103,849. The total receipts on 
the Radcliffe sections to Feb. 9, 1908 (45 weeks), were £8,168. 
13s. 64d. ; previous year, £7,227. 11s. 10d. ; increase, £941. 1s. 8d. ; 
average per week since April 1, £181. 10s. 6d. ; previous year, £160. 
2s. 14.; increase per week, £21. 8s. 5d. The average number of 
passengers carried per week has been as follows: ordinary, 36,566 ; 
previous year, 30,529; workpeople carried at single fare for double 
journey, 11,657; previous year, 8,605 —totals 48,025, previous year 
59.152. The total receipts on the Heywood sections to Feb. 9 
(45 weeks) were £6.609 188. 54d.; previous year, £6,366. ls. 7d. ; 
total increase, £243. 16s. 81d. ; average per week since April 1, 
£146. 17s. 9d. ; previous year, £141. 9з Ad.; increase per week, 
£5 Өз. 5d. The average number of passengers per week were: 
ordinary, current year, 19 597; previous year, 18, Ч workpeople 
carried at single fare for double journey, current year, 6,742 ; previous 
year, 6,869—totals 26,539, 25,592. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


L4 


Vich (Catalonia).—The Municipality invite tenders for electric 
lighting. Tenders by March 2. 

Victoria. —The Postmaster-General invites tenders for one common- 
battery switchboard. Tenders by May 26. 

Bremerhaven.—Tenders are invitcd by the Harbour Authorities 
for 27 electric cranes. Tenders by March 2. 

Brisbane.—Tenders are invited by the Deputy Postmaster-General 
for lead-covered cable. Tenders by April 20. 

Valparaiso.—Tenders are invited for supplies for the Chilian Navy, 
including electrical machinery. Tenders by May 30. 

Bukharest.—The Municipality of Craiova invite tenders for the 
construction of tramways. Deposit, £200. Tenders by March 13. 

Wigan.—The Board of Guardians invite tenders for the erection of 
an electrical installation at the new workhouse infirmary at Billinge. 

Cassel —The Prussian State Railways invite tenders for a three-ton 
travelling crane. together with electric motor. Tenders by March 27 

Hackuey.—The Borough Council invite tenders for the annual 
supply of arc lamp carbons. Tenders to the Town Clerk by March 12. 

Madrid.—The Public Works Department invite tenders for the 


construction of an electric tramway in Barcelona. 
March 7. | 


Tenders by 
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Hornsey.—The Town Council invite tenders for meters and fuse 
boxes, cables, troughing, etc. Tenders to the Town Olerk by 
March 16. 

Brasil.—Tle Government invite tenders for the installation of 
electric light and power supply in the city of Florianopolis. Tenders 
by March 5. 

Oporto.—The Municipality invite tenders for the construction, 
maintenance, and working of tramways in Nova de Gaya. Tenders 
by March 11. 


Madrid.—The Post and Telegraph Department invite tenders for 
laying, ete., telegraph cable between Chefarinas and Argelia. Tenders 
by March 30. 1 

Radolffe.—The Urban District Council invite tenders for low- 
tension three-core cable. Particulars from the Electrical Engineer. 
Tenders by Feb. 29. 

Acton.—The Urban District Council invite tenders for metera, 
cables, steel tubing, etc. Particulars from the Electrical Engineer. 
Tenders by Feb. 29. 

Heston and Isleworth.—The Urban District Council invite 
tenders for the annual supply of electrical stores and electric cables. 
Tenders by March 2. 

Charleroi (Brussels). —Tenders are invited for the clectric lightiug 
of Charleroi. Particulars can be obtained at 58, Rue de Louvain. 
Tenders by March 9. 

Dundee.—Tenders are invited by the Electricity Supply Oom- 
mittee for sub-station converters and apparatus, and switohboards. 
Tenders by March 2. А 

St. Panoras.—TIhe Borough Council invite tenders for the supply 
of arc lamp carbons for 12 months. "Tenders to the Town Clerk by 
March 23. See advertisement. 

Fulham.—The Borough Council invite tenders for the annual 
supply of stores, including general and electrical stores. Tenders 
to the Town Clerk by March 11. 

Haokney.—The Borough Council invite tenders for the supply of 
coal to the electricity works. Particulars from the Town Clerk, to 
whom tenders must be sent by March 12. 

Spain.—Tenders are invited by the Corunna Harbour Board for 
three Ó-ton electric cranes. Estimate, £4,618. Tenders to the Junta 
de Obras del Puerto de la Corunna by March 13 

Handsworth.—The Urban District Couucil invite tenders for 
515-kw. engine and dynamo and atin ar and feed pump, 
economiser, and pipework. Tenders by March 4. 

Birmingham. —Tenders are invited by the Electric Supply Com- 
mittee for alterations and additions to existing offices and generating 
station, Dale-end, Birmingham. Tenders by March 3. 

New South Wales.—Tenders are invited for 33 switchboards for 
private branch exchanges for common- battery working at the 
Postmaster-General's department. Tenders by March 4. 


Bray (Ireland) —The Urban District Council invite tenders for 
the supply of coal for the electric light works. Tenders to Mr. P. 
MacDonnell, clerk, Town Hall, Bray, by 10 a.m. on March 3. 


Glouoester.— The Electricity Supply Committee invite tenders for 
the supply of rough slack steam coal. Particulars from the City 
Klectriea] Engineer. Tenderg to the Town Clerk by March 19. 


Stoke-on-Trent. —The Electricity Committee invite tenders for one 
300-kw. steam generator and surface-condensing plant and a water- 
tube boiler. Tenders to the Chairman by March 14. See advertise- 
ment. 


Bury.—The Corporation invite tenders for the supply and erection 
of two 2,000-kw turbo-alternators. with exciters and condensers 
Tenders to the Town Olerk by March 16. Sce advertisement in last 
issue. 

Finchley.—The Urban District Council invite tenders for the 
supply and erection of one 700-kw. high speed engine and dynamo 
combined. Tenders to Mr. E. Н. Lister, clerk to the Council, by 
March 2. ; 

Dundee.—The Tramways Committee invite tenders for the supply 
of stores for one year from May 16. Particulars from Mr. P. Fisher, 
the кдны tramway manager. Tenders to the Town Olerk by 
March 6. 

Leioester.— Tenders are invited by the Tramways Committee tor 
the supply of clothing for the но Tenders to the Chairman, 
Tramways Committee, 20 апа 22, Humberstone-gate, Leicester, by 
March 14. ; 

Middleton (Lancs.).—The Corporation invite tenders for the 
supply of coal for the electricity works. Particulars from the Borough 
Klectrical Engineer. Tenders to the Chairman of the Klectricity 
Committee by March 9. 

Manochester.— Tenders are invited for the supply and «rection of 
cooling towers at the generating station. Particulars from the Chief 
Electrical Engineer. Tenders to the Chairman of the Electricity 
Committee by March 10. | 

Beckenham.—The Urban District Council invitc tenders for battery 
of accumulators, one reversible booster, milking booster, and switch- 

ear, and automatic stokerg with driving gear and accessories. 
enders to the Clerk by March 9. 

Oldham.—Tenders are invited bv the Traniways Committee for 
the supply of uniform ue a the tramway employés durin 
12 months ending March 25, 1909. Tenders to the Chairman, Wall- 
shaw Depot, Oldham, by March 3. 

.—Tenders are invited for plant required in connection 
with the electricity works extensions. Specifications, etc., from Mr. 
J. R. Salter, the consulting engineer, Atherton, Lancashire. Tenders 
to the Chairman of the Electricity Committee by March 16. 


Edinburgh.—The Edinburgh District Board of Lunacy invite 
tenders for certain electro-medical appliances required in the hospital, 
Bangour Village Asylum.  Particulars may be obtained on application 
to Mr. James Kyd, clerk, Castle-terrace, Edinburgh. Tenders by 
Feb. 29. 


Birmingham. —The Electric Supply Committee invite tenders for 
extension to main flues, economisers, boiler and engine fouuda- 
tions, etc., at electric generating station, Summer-lane, Birmingham. 
Tenders to the Chairman of the Electric Supply Committee by 
March 3. 

Iford.—The Urban District Council invite tenders for the supply 
of stores to the electricity and tramway departments required during 
the year ending March 31, 1909. Particuiars from Mr. А. Н. Shaw, 
M.I.E.E., Electricity Works, Ley-street, Ilford, Essex. Tenders by 
March 10. See advertisement in last issue. 


London, S. W. The London County Council invite tenders for the 
manufacture, supply, and delivery of the points and croesings for the 
junctions, cross-overs, etc., required for the reconstruction, on the over · 

ead trolley system of electric traction, of the existing tramways from 
Brixton-road to near Camberwell Green. Tenders by b 10. 

Grimsby.—The Corporation invite tenders for the supply of: 
(Specification No. 56) oonsumers' electric supply meters (motor type) ; 
(60) house service and fuse boxes: (59) oil, engine-room stores, aro 
lamp carbons, globes, etc. Specifications from Mr. W. A. Vignoles, 
M. I. E. E. borough electrical engineer, Electricity Works, Grimsby. 
Tenders by March 4. А 

Melbourne (Australa).—The Postmaster-General invites tenders 
for the construction and laying complete of two submarine telegraph 
cables between the State of Victoria and the State of Tasmania. 
Tenders must be accompanied by a deposit of £1,000. Tenders to tho 
Secretary, Postmaster - Generals Department, 51, Spring - stroot, 
Melbourne, by April 14. Sec advertisement. : 

Wimbledon.—Tendors are invited for the annual supply of stores 
for the electricity department, including (1) engine-room stores; (8) 
joint boxes and jointing material; (3) transformers ; (4) meters ; (5) 
oils ; (6) incandescent electric lamps, carbons, and accessories ; (7; cast- 
ings ; (8) firebricks and fireclay. Particulars from the Chief Electrical 
Engineer. Tenders to the Town Olerk by Feb. 29. os 

Sydney (N.8,W.).—The Municipal Council invite tenders for the 
supply and delivery into their stores of maximum demand indicators 
of the thermal pattern. Specifications, etc., may be obtained from 
Messrs. Preece and Cardew, 8, Queen Anne's-gate, Westmipster, S. W., 
on payment of a deposit of £1. 1s., which will be refunded on receipt 
of a bona fide tender. Tonders to Messrs. Preece and Curdew by 
March 5. See advertisement. 

London, E.C.—Tenders are invited for the supply of (1) steol rails 
(501Ь.) and fishplates, about 425 tons; (2) tiebars, gibe, and cotters, 
&bout 42 tons; (5) fishbolts and nuts and spikes, about 25 tons; 
(4) switches and crossings, 45 sets switches, 101 аана, for the 
South Indian Railway Co. Specifications, etc., may be obtained at 
the Company's Offices. Tenders to the Chairman and Directors of 
the South Indian Railway Oo., 55, Gracechurch-street, Ldadon, E.O., 
by March 3. * 

W .—The Town Council invite tenders for the supply of 
stores to the Electricity Department, including engioe-room stores, 
tools and ironmongery, cables, cable-jointing requirements, double- 

le service cut-outs, meters, incandescent lamps, arc lamp carbons, 

ubric ating oils, coal, wood troughing etv., boiler scale solution, 
consumers installation iaterials, special firebricks for Meldrum's 
refuse destructor. Particulars from the Borough Electrical Engineer, 
Willow-road. Tenders to Mr. Lawson Taylor, town clerk, by March 6. 


RESULTS OF TENDERS. 


Huddersfield.—The tender of Mr. John Senior for the supply of 
4,000 tons of coal for the power station has been accepted. 


Norwich. —The Town Council have accepted the tender of Messrs. 
Laurence and Scott, of Norwich, for an electric motor for the Roturbo 
pump at Trowse at £450. 


Lochgetty. —The Lochgelly Coal and Iron Co. have placed an order 
with Messrs. Johnson and Phillips for the complete erection of a 
3,000-volt overhead transmission line for their Lochgelly works. 


London —The London County Council have accepted the tender of 
Messrs. Johnson and Phillips for supplying and laying cables in con- 
a with the extension of tramways in Seven Sisters and Caledonian 
roads. 


Yarmouth — The Town Council have accepted the tender of Messrs. 
Browett, Lindley, and Co., of Manchester, for a 580-h.p. engine 
coupled to a dynamo made by Messrs. (‘rompton and Co., for the sum 
of £1,681. 193. 

Southend.—'lhe Corporation have accepted the tender of the 
Ohloride and Electrical Storage Co: for the provision of a positive 
battery at a cost of £120 and for the maintenance thereof, upon рау: 
ment of £57. 15s. yearly, for a period of 10 years. · 


Victoria.—The tender of С. Sweet, Carlton, has been accepted for 
the supply of 5,850 conduits of six ducts each and 3.750 conduits of 
four ducts each for £1,643. 18s., and that of W. McLean and Co., 
коош» for 50 telephones (wall sets), at £3. 4s. 5d. each, £160. 
12s. 6d. | 

New South Wales.—The Postmaster-General has aocepted the 
tender of R. B. Hungerford, of Sydney, for five additional sub- 
scribers’ sections and one junction-line section and extemsijpn iu con- 
nection with new switchboard at the Central Telephone Exchange, 
Sydney, for the sum of £9,809. an 


Tasmania.—The tender of W. T. Henley’s Telegraph Works Oo., 
Melbourne, has been accepted for lead-covered cable, silk and cotton 
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insulated, with 104 pairs of 125410. conductors, for £163, and that of 
‘the British Insulated and Helsby Cables, Melbourne, for hard-drawn 
copper wire, 70lb. to the mile, for £532. 


London. —The Highways Committee of the London County Council 
recommend that the contract with the Electric Construction Co. for 
the manufacture, supply, and delivery of motor-generators, etc., 
. entered into Бе extended so as to include the 150-kw. motor-generator 
for Hammersmith station, at а cost of £541. 403. 


. Birmingham.—The Birmingham Tame and Rea Drainage Board 
have accepted the tender of Messrs. Johnson and Phillips for the 
complete erection and equipment of a 6,600-volt transmission line in 
‚ eonnection with the new storm-water pumping plant which is being 

installed, the contraet for which was placed with Mesers. Johnson and 
Phillips some months back. 


London.—The Highways Committee of the London County Council 
have recommended that the contract with P. and W. Maclellan for 
the supply of flat-bottomed rails, etc., for car-sheds entered into be 
- extended so as to include the supply of about 115 tons of two kinds 
of flat-bottomed rails required for the first portion of the central 
car-repair depót in Woolwich-road, at a price of £7. 6s. 5d. a ton, 
together with bolts, fishplates, etc. 


OPENINGS FOR CONTRACTORS. 


Accrincton—Public baths, James-street (£9,500), Town Council. 

ABERDARE— County school, County Education Committee. 

ABERDOVEY — Extensions to Trefeddian Hotel. Mr. D. Gillart, 
architect. | | 

. ALFORD — Dwelling-house at Montgarrie. 
architect. ur. | | 

' ANNFIELD PLAiN—Forty houses, South Pontop, Messrs. Ritson and 

| Sons; six houses, Catobgate, Mr. J. Т. Сыцо; houses and shops, 
West-road, Mr. T. Parker. DN | 

ANNFIELD PLain—Forty-eight houses, Urban District Council. 

ANTWERP — Warehouse for scenery at Flemish Lyric Theatre, 
Monsieur le Bourgmestre de la Ville, Hotel de Ville, Antwerp. 

. ARDSLEY—House, Woodkirk, Mr. Hudson ; three houses, Lingwell- 

gate, Mr. W. J. Farrar. A 

- AnMAGII—Conversion of Tontine buildings for town hall, Urban 

District Council. MEE 

Asuby—Public offices, Urban District Council. 

AsuBY — Two dwelling-houses and shop. Mr. W. H. Butt ick, 
| Seunthorpe, architect. | 

AsuiNGTON —Houses, Industrial Co-operative Society. 

. AsHTON— Billiard hall, Old-street, Mr. T. Claverly; temporary 
church, Stockport-road, Wesleyan Trustees; alterations at elec- 
tricity works, Town Council; houses, Mossley-road, Messrs. 
Schofield and Wrigley ; six houses, Cooper-street, Mr. 8. W. 
Farrer ; halls, Oldfield and Williamson streets, Salvation Army. 

AsSHTON— Wesleyan chapel, Trustees. 

ATHERTON—Ootton mill (£80,000), Ena Spinning Co. 

AYLSHAM —Improvements to town hall (£1,400), Parish Council. 

' BALLYNAHINCH—Three houses, Church-street, Mr. B. Mooney. 

BANNOCKBURN—Alterations and additions, houses, Old-road, Mr. D. 
Crokart. 

BARNSTAPLE - Secondary school, County Council 

BATTERSEA, 8. W.—Schools, Christ Ohurch parish, Mr. W. Hammond. 

BATTERSEA, 8.W.-—Alterations, Bolingbroke Council School, London 
County Council. 

BATTLE — Alterations and additions to infirmaries at the union work- 
house, Board of Guardians. 

Есе вы school (£5,C00), East Suffolk Education Com- 
mittee. 

BECKENHAM — Two houses, Cromwell-road, Mr. G. Weaver; two 
houses, Mackenzie-road, Mr. A. W. Keen; four houses, Croydon- 
road, Mr. H. Slade; cricket pavilion, Ibis Cricket Ground, 
Woodbastwick-road, Messrs. H. Copeland and Son. 

BECKENHAM — Extensions to electricity works (£10,593), Urban 
District Council. 

BEDLINGTON—Co-operative laundry, Managers. 

PELIE ne licensed premises, Newtownards-road, Mr. J. 

ing. 

BELFAsT—Manse at Upper Falls in connection with the Broadway 
Presbyterian Church. Messrs. Young and Mackenzie, architects. 

BELPER —Homes in connection with workhouse, Oow-hill, Board of 
Guardians. 

BERMONDSEY, S.E. — Alterations, Laxton-street Council School, 
London County Council. 

. BErnNAL Green, E. — Municipal offices, Borough Council. 

BETHNAL Green, E.— Alterations and additions to Prichard's-road 
and Tcasdale-street Schools, London County Council. 

BINGLEY— Warehouse, Cottingley Mills, Woolcombers, Limited; 
houses, Ellen.street, Mr. J. Brown. 

BIRKENHEAD — Branch library, Price-street, Town Council. 

BiRMINGHAM—Alterations and additions to offices and generating 
station, Dale-end, Town Council. 

BorroN—Additions to mills, Fine Spinners’ Association. 

Воџгох — Installation of electricity at doubling mills, Messrs. 
Greenhalgh and Shaw ; generating station, Bolton Iron and Steel 
Works, Messrs. Bessemer and Co. 


Mr. W. Macdonald, 


BrsHorsriccs—Elementary school, Colston, Maryhill School Board. 


BLACK PooL—Two houses and shop, Hawes Side-lane, Mr. J. Boardman ; 
three houses, Rosebury-avenue, Mr. J. J. G. Hall; three houses, 

Grosvenor-street and CUharles-street, Messrs. Collins and Co.; 
20 housos, Gloucester-avenue, Messrs. H: Hose and B. Smith; 
two houses, Newton-drive, Mr. Wm. Wild; six houses, Hawes 
Side-lane, Messrs. G. Whiteside and Sons ; two houses, Palatine- 
road, Mrs. R Shaw; three houses, Lightbown-avenue, Mrs. A. E. 
Dent; hotel, Central.drive and Queen Victoria-street, Messrs. 
Magee, Marshall, and Co.; shop, Lytham-road, Mr. Wm. 
Hard wick. 

BLAENAVON—Houses, Messrs. Teather and Wilson. 

BiytH—Presbyterian manso (£1,000), Mr. J. Goulding. 


Bowsurn Rebuil ing Hare and Greyhounds Inn, Messrs. J. Nimmo 
and Sons. 


BowitrLL—Chureh (£11,000), Kirkcaldy Presbytery. 


BRAMPTON —Alterations, elementary school, West Riding Education 
Committee. | 

BrowLEv—IIouses, Park Farm-road, Messrs. Podger and Son; four 
houses, Burnt Ash-lane, Mr. E. Hincheliſfe. 

BunGnEAD —IIouses, Dunbar-street, Mr. J. Willett. 

BunNHAM—Alterations to fire station, parish room, 
Urban District Council. 

Burton—Additions to infirmary (21.040), Town Council. 

Bunv—Two 2,000-kw. turbo-alternators, ete., Corporation electricity 
works. 

Bury—Extensions to Daisyficld Mill. | 

Buxton — Extensions to electricity undertaking (£1,550), Urban 
District Council. 

CaERAU—Additions to Caerau and Spelters Co-operative Society. 
Messrs. Evans and Jones, architects. 

CAERGWRLE —Shop and house, Mr. J. Harris. 

CAMBRIDGE —Eogine-room, Homerton-street, Messrs, A. Negus and 
Son, 88, Regent-street ; three houses, Mill-road, Messrs. J. К. 
Bennett and Sons, Gwydir-street ; two houses, St. Philip's-road, 
Mr. E. Sizer, Belgrave- road ; house and farm buildings, 
Madingley-road, Mr. W. Robinson, 13, Bene't-street ; district 
nurses’ home, Newmarket-road, Trustees of the District Nurses’ 
Home ; alterations, 44, St. Andrew's-street, Mr. A. A. Walker, 
10, Emmanuel-street ; telephone exchange, Alexandra. street and 
Falcon-yard, National Telephone Co., Victoria - embankment, 
E.C.; alteration, 9, Coronation-place, Mies Greene, Harston. 

Cannock—Additions to workhouse, Board of Guardians. 

CasTLE DoninctoN—Renovation of Church schools, 
school, Education Committee. | 

CATFORD, S. E.—Eight houses, Porry-hill, Mr. Westworth. 

CHApsMooR—Higher schools (£3,220), Cannock E lucation Com- 
mittee. 

CHEADLE HuLME—Elementary school (£9,315), Cheshire Education 
Committee. 


CLECKHEATON—Secondary school (£2,600), Town Council. 
CLITHEROE—Additions to fire station (£250), Town Council. 
CLuny—Additions, Cluny Castle, Mr. A Mackenzie. 


CoarBRIDGE—Higher-grade school, Albert-street (£5,000), Monkland 
School Board. 


COLERAINE — Workmen's houses (£14,896), Urban District Council. 


Corton Woop —Alterations, elementary school, West Riding Educa- 
tion Committee. 


CosELEY — Alteration of elementary schools, Education Committee. 


Соѕғоктн — Terrace of houses, 28 villas, Graham Park Estate 
"Trustees. 


CovENTI Y— Elementary school, Broad-street, Corporation. 

Crap.ey HxATH — Goods station (£20,000), Great Western Railway. 
CRAMLINGTON—Mortuary chapel, Urban District Council. 
CRANLEIGH - House and stabling, Mr. W. Buck. 

CRESWELI- Wesleyan manse (£900), Local Trustees. 


CukwE—Fitting and equipment of school, Esrl.street, Education 
Committee. 


Oroypon—Enxtensions, polytechnic (£5,000), Education Committee. 
Cwmavon—Elementary school, Glamorgan County Council. 
DanLiINGTON —Rustic teahouse at the public park, Corporation. 
DARTMOUTH —Post office, Messrs. Heydon and Ferris. 


DEÉvizEs—Shops and houses, Sidmouth-street, St. Mary's Church 
Trustees ; four houses, Mr. Ash. 


DoNcaAsrER — Hotel and sliops on site of Ram Hotel, prosent 
Proprietor. 

DovER—Temporary school (£1,100), Education Conimittee. 

Duppo Teacher's house, Berwick Education Committee. 

Dumbarton—Public library, Town Council. 

DuNrHAIL—Two houses, Stationmaster, Dunphail Station. 

EaLiNG—Municipal tramways under consideration, Town Council 

EAsTBOURNE— Electricity undertaking (£7,000), Town Council. 


EccrEs—Elementary school, Clarendon-road, Lancs. Education Com- 
mittee. 


EvENBRIDGE—Extension to Oddfellows’ hall, Local Committee. 
EpiNBUnGH—Classrooms, George Heriot's School Trust. 
EpMONTON—Technical institute (£7,000), Middlesex County Council. 
EpMoNTON— Infirmary, Board of Guardians. | 
ELIE— Villas, Messrs, J. and T. W. Currie. 

ELLAND—Four villas, Victoria-road, Mr. B. Sutcliffe. 


High-street, 


elementary 
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ENFIELD— Central library (£8,000), Urban District Council. 
FARNWORTII— Extensions to Messrs. T. Barnes's weaving sheds. 
FENTON— Town hall, etc. (£7,830), Town Council. 

FiNcHLEY— Extensions to the electricity plant, Urban District 
Council. 

FoLEsHILL—Four houses, Wootton- street, Bedworth, Mr. W. Short- 
ridge; three houses, Courthouse-green, Mr. George Green ; eight 
houses, Goodyer's-end, Meesrs. Stevens and Russell ; two houses, 
King- -atreet, Bedworth, Mr. Birch ; threo houses, Little Heath, 
Mr. W. Prosser ; 11 houses, William. street, Bedworth, Mr. 
Jacques. 

F ROME Electricity undertaking, Town Council. 

FuLHAM, S.W.—Motor-omnibus garage, Farm- lane, 
Car Co. 

FvrMERn—Elementary school (£1,370), Bucks County Council, 

FuLWELL—Elementary school, Middlesex County Council. 

taAYwoop—Elementary school, Norfolk Education Committee. 

GLAsGcow—Public conveniences, Alexandra Park, Town Council. 

GRANGE-OVER SANDS — Generating station, etc., at Wostmorland 
Consumptive Sanatorium. 

GRAYESEND—Extension of electricity mains (£7,075), Town Council. 

GREAT Harwoop—Storeroom, St. Hubert Mill. 

GREAT YARMOUTH — Office buildings, Regent-street, Mr. 
Cockerill. 

GREENOCK —Torpedo factory, Battery Park, Admiralty. 

GUILDFORD— Extensions to workhouse, Board of Guardians. - 


MaLirAx—Boiler-house, mill, ete., Messrs. Medley, Hall, and Son; 
three shops, Rawson- street, Mr. T. Kersliaw. 

IIALSTrEAD— Elementary school, Governors Halstead Grammar School. 

IIAuTOTEAD, N. W. -Motor garage, Church-walk, Mr. J D. Hunter. 

IIAMTSTEAD, N. W.— Packing and receiving тооз, North-Western 
Fever Hospital, Metropolitan Asylums Board. 

IIANLEY— Office premises, Messrs; E. Jones. 

IIAnROGATE- Bakehouse, Regent's- parade, 
Society. 

ILASLINGDEN— Oflices at tramway depot (£300), Town Council. 

llAsriNGs—Additions, Hill Crest, Priory-avenue, and alterations and 
additions, Waverley Hotel, Havelock- road —Mr.. Hy. Ward, 
architect; alterations, Warrior- -&quare Steam. Lanndry, Cross- 
street, 
Dray, architect. 

HEATH TowN—Manual taining contre (£450), Staffs Education 
Committee. 

HEAVITRER— Parish church (£3,000), Churchwardens. 

HE BRIDGE Secondary school, West Riding Education Com- 
mittee. 

JIELMSHORE—Elementary school, Haslingden Town Council. 

Пкогусүм-— Міхед school to accommodate 200 scholars, public hall, 
reading-room, and library. 

JIERMITAGE—Alterations and extensions to Church schools ((£450). 

IIggrrFonp—Alterations, Bayley Lodge, Messrs. Sworder and Longmore. 

ики риште Methodist chapel, Messrs. Cackett, Burns, and 

ick. 

JIzy woóp—Secondary school, Lancashire Education Committee. 

IIinsr— Houses, Ashington Industrial Co-operative Society. 

er W.C.—Extension, Kingsley Hot], Hart-stroct, Mr. C. F. 

0 

]IorKiNsTowN—Extensions, elementary school, Mr. D. M. Jones. 

l[IorkrNsTOwN —Extensions to Council school, Pontypridd Education 
Committee. 

II TON Elementary school, West Riding Education Committee. 

MHonsELL—Enlargement of parish church (£2,000). 

][ovE - Furnishing and fitting publie library (£1,737), Town Council. 

HucKNALL TorKarp—Public baths, Urban District Council. 


IluDDERSFIELD—Two elementary schools, site of old Birkby Hospital, 
County Education Committee. 

I{uLt—aAlterations to public hall (S3, (OO), Town Council. 

][uNsLET—Alterations at Hunslet and Holbeck Baths, Town Council. 

ILForp— Extension of parish church and erection of tower. 

INVERONIC—Pavilion, V. M. C. A. camping ground. 

ISLINGTON, N.—Alterations, Grand Theatre, High street, Messrs. 
Matchem and Co. 

KENDAL-—Renovation and improvem nt, St. George's Catholic Church. 

KENSINGTON, W.—Houscs, Brompton-roaJ, Mr. J. Wheeler. 

KIDDERMINSTER — Foundry, Stourport-road, Mr. Bradley; boiler- 
house, Arch-hill, Messrs. Tomlinson and Adam; shop, Scour- 
bridge-road, Mr. Walker. 

KipwELTY — Electricity installation, Urban District Council. 

KINGSTON —Workhouse, Board of Guardians. 

KNowLE —Police and fire stations (£2,626), Bristol Corporation. 

LANGLEY—Public library, Oldham Public Libraries Cummittee. 

L£r— Eight houses, High. road, Messrs. Watch and Hatch. 


London Road 


К. 8. 


LEICESTER Additions, branch library, Garendon.street (£203), Town 
Council. 

LEWIsHaAM, S. Е. — Temporary church, Longbridge- road, Church- 
wardens. 


LEWISHAM, S. E.—Additions, Holy Cross Catholic Church, Sangley- 
road, Rev. E. Escarguel. 


LivgRPooL— Police and fire station (£4,000), City Council, 


Harrogate Co-operative 


additions, Carlton House, Fairlight-road -- Mr. Alfred. 


LrANv1L0—Publio hall, New-road, Urban District Council. 

LLANFAIR-CAERINEON—Alterations to Sardis C.M. Chapol, Mr. E. 
Williams. 

LLANTVNVDD— Rebuilding New Cross Inn, Mr. A. S. Williams. 

LLANSTADWELL— Alterations and additions, National Sohool, Mr. Н. 
Thomas. 

LoxpoN, W.— Alterations, Princess Hall, Christian-street, Mr. J. 8. 
Heath. 

Lonpon, W. — Electrical installation connected with ventilation, 
Queen's Hall, Langham-place, Mr. E. W. Bowles. 

LoNcRiDGE—Extempsion to St. Wilfrid’s Church (£3,000), Church. 

| wardens. 

LupLow—Alterations at Craven Arms Hotel, Mr. A. H. Ashdown. 

Luton—Elementary school, ‘Keech-hill, Town Council. 

MAEsTEG —Offices, Messrs. North's Navigation Collieries. 

MarsvcoEp—Elementary school, Pontypridd Education Committee. 

MANCHESTER—Extensive alterations and extensions to exchange 

| (£500,000). 

MANCHESTER — Alterations to Mauldreth-road Council school, Town 
Council; memorial school and parish hall, Princess - road, 
Alexandra Parks 5 

MArlock Влтн —Pavilion, Town Council. 

MENSTON—House, Messrs Rogerson and Dawson. 

MEnTHyR—Free library, public baths, M lice court, and fire brigade 
station in Castlefields, Town Counci 

Merrayr—Thirty-one houses, Danyderi (£7,650), Merthyr Corpora. 
tion. 

MExnonouci- -Fire station and market (£1, 570), Town Council. 

MippLewicu — Church and schools, Local Wesleyan Trustees. 

MiLLunookK — Restoration, parish church of St. Nichclas. 

MorecAMBE—Teclinical schools, Lancashire Education Committec. 

MonuEv— Alterations and additions, Grove Mills, Messrs. D. Bradley, 
Limited. 

MOosELEYv— Restoration, parish church (£7,300). 

Navan—Workmen’s housing scheme, Кага! District Counci. 

New HortANp—Elementary school, Sussex County Council. 

NEw MoNKLAND—Extonsions to elementary schouls (£120), Education 
Committee. 


,NogTHAM— Terrace of houses, Lewis-hill-gardens, Mr. Champion. 
‘NORTHFLEELT—Two houses, Downs-road, Mr. C. Bowles. 


Nortu Wirciurorp —Alterations at workhouse, Guardians. 


Ого DzEn—Elementary school. Messrs. Sutherland and Goorge, 
Aberdeen, architects. 


OLpDHAM—Mausic hall, Union-street, Local Syndicate. 


OmaGH — Workmen's housing scheme (£35,103), Rural District 
Council. 

OssETT — Extensions to electric tramways (£22 806), Town Council. 

OrFonpD— Elementary schools (£3,790), Kent County Council. 

OxTED—Elementary school, Sussex County Council. 


PENycralc—Alterations and additions to premises of Penygraig 
Industrial Oo operative Society. 


PENzANCE—Chuich house, St. John's Churchwardens. 


Por An, E. — Dust destructor, Borough Council. 


PortsMouTH—Extensions to infirmary (51,620), Board of Guardians. 
PrEeston—Public baths (S 16, (O0), Town Council. 
RAMscATE— Post office, Commissioners of Public Works. 
RENFREW —Police buildings, County Police Authority. 


 Rirox - Secondary school and technical institute, Town Council. 


Bisit 5 houses and shops, Clill-street West, Rishton 
Co-operative Society. 
RocitgstER—Extensions to tramway system (£11, 000), Town Council. 


Romrorp Elementary school, London-road, Essex County Council. 

Rvony— Enlargement of schools (£1,000), Town Council. 

SADBERGE —Alterations and additions to clementary school, Darlington 
Education Committee. 

Sr. AusteLL—Two houses, Hendra Downs, Mr. 
schooiroom, Par Green, Governors; two houses, Mr. Bond; 
houses, Highfield-avenue, Mr. Chas. Clerno. 

Sr. Pancras, N.W.—Alterations and additions, Council school, 
Aldcoham-street, London County Council. 

SALrorp —Additions to Lady well Sanatorium (£5,361), Town Council. 

ScortoN—Church and school, Trustees Wesleyan Church. 

i — Elementary school, Victoria - drive, Renfrew School 

oa 

ScunrHorr—E—Church and schools, Frodingham- road (£5,000), Mr. 

Н. Harpor, Nottingham. 

m L Е to Boundary [nn, Messrs. Cackett, Burns, and 

ic 

SENGHENYDD —Alterations to schools, Glamorgan County Courcil. 

SuaNKLIN—Rursaal, Town Council. 

SnARDLO W- Laundry block at workhouse, Board of Guardians. 

SHARLSTON—Alterations, elementary sc 100], West Riding Education 
Committee. 

SHOREDITCH. E. — Heating arrangements, 
Messrs. F. Matchem and Co. 

SILKSTONE —Alterations, elementary school, West Riding Education 
Committee. 

SıTrixcroutNeE—Elementary schools (£6,250), Kent County Council, 


J. Mellow ; Church 
twu 


etc., Standard Theatre, 
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SKIRCOAT GREEN—T wo houses, Messrs. Jackson and Fox. 
SLAITHWAITE—T wo houses, Hill Top, Mr. A. Shaw. 
SouTHAMPTON—Sailors’ home, Oxford-street. 

SuvTHBANK— Unionist club premises (£2.000), Mr. F. Walshaw. 

SoutHenp—Electricity undertaking (£26,690), bandstand (£500), 
Town Council. | 

SouTHEND—Six houses, Kingsway, Mr. J. Warren; shop, Sutton- 
road, Mr. A. Н. Dunkley ; house, Beach road, Mr. E. Wool- 
house; four houses, Westcliff Park-drive. Mr. J. C. Flaxman; 
four houses, Lovelace-gardens. Messrs. Welbourne Bros.; addi- 
tions, Winton Hall, Westcliff-avenue, Mr. A. W. Robertson ; 
four houses. South-avenue Westcliff, Mr. W. E. Davey ; bungalow, 
Chadwick-road, Misses Freeman; house, Beach-road, Mr. W. 
Timms; house, Somerville-gardens, Mr. J. J. Blanch; four 
houses, Hainault-avenue, Mr. W. T. Wilson; additions, 11, 
Windsor-road, Mr. H. Cole; six houses, Elderton-road, Mr. 
W. J. Ardley ; additions, Westcliff Hotel, Mr. W. J. Hockley ; 
shop, Leigh-road, Mr. A. Greaves; additions to shop, Leigh-road, 

` Mr. А. W. Robertson; two houses, Chalkwell-avenne, Mr. A. W. 
Robertson ; house, Northview- drive, Mr. James Sears; show- 
room, Warrior-square, Mr. E. Mein; additions, Holmwood 
College, Mr. A. E. F. Francis ; house aud shop, Leigh road, Mr. 
А. Е. Day; additions and alterations, Overcliff Hotel, Mr. W. J. 
Head : house, Glen-road, Mrs. Willett, | 

SouTHFIELDS— Wesleyan church (£4,500), Local Trustees. 

SovTHFIELDs—Two houses, Balgernie-grove, Mr. R. Burr. 

SOUIN ADK; 8.E.—Factory, Redcross-street, Messrs. J. Spicer and 

ns 

SrarroRp—Nursing home, Infirmary Governors 

SraNLEY—Alterations, etc., Ledge-lane Provided Schools, Governors. 

Srinuinc—Additiona, Causewayhead School, Logie School Board; 
municipal slanghter-houses, Town Council. 

SrinLI Nd -Motor garage, Barnton-street, Messrs. Henders^n Bros. ; 
motor garago, Port-street, Messrs. Menzies Bros.; villas, Bell- 
field-road, Mr. Owen. | 

SrisrED—Public hall, Mr. J. N. Paxman. 

Sroc&ToN—Motor garage, Bridge-road, Messrs. Mandall and Co. 

STOKE аео to Council schools, Bucks County 
Council. 

STOKE-UNDER-HAM—Extensions to local Congregational church. 

StorsLEY—Elementary school (£1,012), Beds Education Committee. 

. Bridge street; two houses, Evesham- 
road. i 

SUNDERLAND —Catholic school, Spring Garden-lane. 

Sutton | CorprFrELD —Elementary school, Green-lancs, Education 
(‘ommitteo, | : 

TAncASTER - Alterations, elementary school, West Riding Education 
Committee. | 

Tunarston—Elementary school, Northamptonshire County Oouncil. 

TrssuELF— Wesleyan chapel (£1,000), Trustees. 

TrpworTH—-Concert hall (£4,000), War Office 

TINSLEY—Alterations, elementary school, West Riding Education 
Committee. 

Ton PENTRE—Villa residence at Maindy. 
architect. 

Torquay—Pavilion (£1,000), Town Council. 

TREHARE13—Publie library (£2,000), Merthyr Town Counoil. 

Troon—Bank, Temple lill, British Linen Banking Co. 

Mann Ug cuttages, Wallsend Industrial  Co-operative 

iet y. . 

WALSALL —Alterations and additions, Elmore Green Council schools. 

WALWORTH, S.E.—School for physically defective children, Beresford- 
street (£5,506), London County Council. 

WANDSWORTH, S. W.—Houses, Melrose-road, Mr. E. A. Duff. 

WanRINGTON—Paper mills, Messrs. J. Chadwick and Sons. 

Wakwick—Two houses, Emscote-road, Messrs. Chaplin. 

WsTCLIFFE—Congregational church (£15,000), Trustees. 

WrxsTMINSTER, S.W.—Extensions to Stag Brewery, Pimlico, Messrs. 
Watney, Coombe, and Reid. 

WxvMovTB —Secondary school (£9,000), Education Committee. 

WINCHESTER—Altorations to 30 houses, Winchester Cottage Improve- 
ments Sooiety. 

WINSCOMBE- -Additions at Winscombe Wondborough Council school, 
Somerset Education Committec. 

Woorwicnu —8іх houses, Beech-hill-road, Mr. J. J. Bassett. 

Worsporovcn—Two houses, Mount Vernon-road, Mr. А, Whitaker. 

WoRTLEY—Solhool (£1,500), Wortley Bethel Congregational Church. 

WRABNEss—(Chapel, Manningtree, Wesleyan Trustees, 

YAnMOUÍH—Three houses, Century-road, Mr. К. A. Osborne; iron 
shed, Southtown, Messrs. Crabtree and Co.; shop front, Salisbury- 

„ Mr. W. J. Thirkettle ; additions, 36 and 37, Lowestoft- 
road, Gorleston, Mr. D. Spinney ; fishing premises, South Denes, 
Mr ‘T. Jenkins; four houses, Mr. W. Nightinzale ; house, 
Hamilton-road, Mr. К. W. Barnes; four cottages, Kitchener- 
road, Mr. A. Trett ; two cottages, Row 136, Mr. G. Brewster ; 
alterations, 183, King-street, Mr. A. E. Kerridge; shed, South- 
town, Messrs. Chateau and Co. vd 

YiEWsSLEY—T wo houses, Otterfield-road, and four houses, Warwick- 
road, West Drayton, Mr. A. Н. Winterburn ; factory, Trout-lane, 
Messrs. Thomas and Thomas, 


. Yonk— Elementary school, Sycamore-terrace, Town Council, 


Mr. W. D. Morgan, 


COMPANIES' MEETINGS AND REPORTS. 


SCARBOROUGH ELECTRIC SUPPLY. 


The annual general meeting of the Scarborough Electric Supply 
Co. was held on the 20th inst. Mr. G. Alderson Smith presided. 

The CHAIRMAN moved the adoption of the report. He reterred to 
the proposed refuse destructor, and stated that the Corporation had 
had two interviewa with the directors and asked the latter to state a 
price per ton for the destruction of refuse. It was most difficult to 
arrive at a price, because in other towns it differed from 6d. to 3s. per 
ton. The directors asked 2s. 6d. per ton, which the Corporation 
thought was too high, but had never offered any alternative price. It 
seemed a pity that the Corporation should propose utilising land а 
mile further from the works, which would entail every cart going а 
mile further when they could tiave come to some arrangement with the 
Company. He moved that a dividend of 4 per cent. be paid, absorbing 
£5,990, that £760 be placed to the depreciation account, and that 
£248 be carried forward, against a dividend of 44 per cent., absorbi 
£4,366, £500 placed to the depreciation account and £172 carri 
forward last year. 

Мг. Н. T. Eruis, in seconding, said that Mr. Swinton, who was too 
ill to attend that meeting, was going to say something about the new 
electric lamps which he mentioned last year. These had been 
improved upon gradually, and it was as well that people should know 
what a great saving they obtained from using metal-filament lamps 
instead of carbon lamps, as thoy could get three times the amount of 
light with the зате consumption of current. They lookcl upon such 
lamps as great competitors to the gas mantles, which had proved snch 
a boon to gas companies. 

The resolution was adopted. 


YORKSHIRE ELECTRIC POWER. 


The tenth half-yearly meeting of the shareholders of this Com- 
pany was held last week, the chairman, Mr. A. G. Lupton, M.P., 
presiding. | | 

The CHAIRMAN, in moving the adoption of the report and accounts, 
stated that during the six months the sum of £3,746. 2s. 6d. had 
been expended on "йн, acount, principally for mains laid in 
Farser, ur siet orsforth, Ossett, Ravensthorpe, Liversedge, 
Thornhill, Hartshead, and Pudsey, and for service cquipments 
required to supply consumers in those and other districts. Comparing 
the details of expenditure for this half-year with those of the 
preceding half-year, an increase in the cost of coal would be 
noticed. This was partly due to the fact that the sale of current had 
been greater than in the preceding half-year, but also in part to the 
abnormal rise in the price of coal. There was also an increase in the 
item of maintenance and repairs, etc., which was due to the cost of 
work done for consumers, and was met by tho increase from £1,174 to 
£2,351 in the receipts on the credit side. The items under manage- 
ment and general expenses showed an increase of only £17. The 
revenue account showed receipts of £7,295, compared to £4,700 
for the previous half-year (a 40 per cent. increase), and 
expenses £6,457, as against £6,103, resulting in a profit of 
£836. compared to a loss of £403—an actual improvement of 
£1,239. After payment of £975, the interest on the £40,000 mortgage, 
the net revenue account showed a loss of £139, as against a loss of 
£1,211 for the half-year ending June д0, 1907—a net improvement on 
the half-year’s working of £1,072. At the meeting in Febrnary, 
1907, he ventured to prophesy that the Company would be earning 
the whole of its costs by the end of the year, d it was sitisfactory 
to find this pro һесу had proved correct, and that the excellent service 
provided by the Company was rapidly winning the confidence of 

wer users, Probably one of the most significant changes since then 
iad taken place in regard to the textile industry. Four years ago the 
use of electricity for textile purposes was so small as to be practically 
negligible, but to-day there were districts where entire mills were run 
electrically. One very satisfactory feature was that nearly all the 
consumers had connected, or arranged to connect, more motors to the 
system than they origina iy agreed—the best evidence and proof of 
the value of the supply and its continued use. A determined eflort 
was being made to attract new consumers into the district. The 
mins were laid in districts pre-eminently suitable for electric power 
users. Low rates, excellent canal and railway facilities, and the power 
company’s supply offered every attracfion. A serious difficulty that the 
Company had to contend with at the first was the hostility of local autho- 
rities in the district. This opposition to the Company's Act had resulted in 
а clause by which the Company could not supply in the district of a local 
authority who had taken out lighting orders, and before the Company 
first commenced its supply a large number of districts (24) were 
covered by local authorities who were not themselves in a position to 
give a supply, but were by this clause able to prevent the Company. 

oing so without their consent. He was glad to say that this feeling 
of opposition had largely passed away. The revenue which the Com- 
pany already derived from the supply of electricity to local authorities 
or them to distribute was growing fast. In the past the Company 
had had to spend considerable sums in protecting its area from attacks 
made by local authorities asking for powers which, whenever the 
uestion had come before committees of Parliament, had been refusod. 
n the present parliamentary [session there was only one Bill which 
the directors found it necessary to oppose. During the half-year 
under review agreements for 5,252 h. p. had been made, which was 
nearly four times the increase of the preceding six months. Terms 
had been arranged with the Brighouse Corporation by which the 
would close down their present generating station, and a considerable 
revenue might be hoped for from tramways in that borough, as well as 
from consumers on the route of mains to be laid. 
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Mr. T. О. CALLENDER seconded the resolution, which was carried 
unanimously. 

The shareholders gave their approval to & proposal of the directors 
that in future the report and accounts should only be issued annually. 


NATIONAL TELEPHONE. 


The forty-first ordinary general meeting of the National Telephone 
Co. was held on the 20th inst, Mr. George Franklin presiding. 

In moving the adoption of the report, the CHAIRMAN stated that the 
income accrued in respect, of the business of the half-year amounted to 
£1,387,189, as compared with £1,241,843, showing an increase of 
£145,346. The Post Office royalties had absorbed £122 621, or an 
increase of £14 121. and the working expenses amounted to £780 332, 
an increase of £69,840. The net result showed an increase of £61,385. 
Dealing with the figures.for the completed ‘year, the Chairman said 
that 1907 showed an increase in income over 1906 of £265.235. The 
Post Oflice royalties had advanced by £26,071 апа the working 
expenses by £127,863. .The net result was an increase of £111,299. 
In the distribution of the profits the Board had felt able to recommend 
6 per cent, per annum on the deferred stock, after putting aside 
during the year £275,000 to reserve, which now amounted to 
£2,612 000. The Board hoped between now and the expiry of the 
Company's licence to 1nakb this reserve strong enough to protect the 
sharcholders' capital from shrinkage as a result of any valuation which 
might then be placed on the plant. If in so doing they made excess 
provision, that excess would belong to the shareholders. With regard 
to the reserve fund, to the extent of £655,000 it was invested in 
freehold and leasehold properties, and the balance was invested in the 
Company's business. During the past year there had been added to 
the system 39,372 stations? A large number of these stations had been 
upon the measured rate. The development of the telephone enterprise 
had demonstrated the absolute unsoundness of the flat rate, that was to 
say, an annual charge for as many calls as the subsciriher chose to send. 
The evils which had resulted from that method only revealed themselves 
by experience. These evils were overloaded lines, congestion of traffic, 
and engaged calls. The National Co. had many cases of flat-rate 
lines where subscribers were using their lines excessively. Indeed, 
to sucli an extent had this become the case that 24 per cent. of the 
calls were ineffective, and had become so by reason of what was known 
as the ''engaged test." The constant ringing up of the exchange, 
besides finding more work for the operatore, simply blocked the 
traffic, and made the last fondition worse than the first. Nor was it 
prudent oc wise on the part of a subscriber that he should have his 
line constantly engaged, as many of them were. To such an extent 
was that carried out that some subscribers thouglit nothing of sending 
250 or 500 calls per day along a line, with the result that no other 
person could get into communication with them. The Board had felt 

und to co-operate with the Postmaster-General in bringing into 
force throughout the provinóts a measured-rate system The measured- 
rate system had been adopted as the result of careful study. The 
United States, Austria, Germany, and other countries, as well as 
Australia, bad adopted it, abolishing the flat rate altogether. 

Mr. S. Н. Sanps seconded tne motion, which was adopted. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMW AYS. 


The tenth annual genral meeting of shareholders in the Buenos 
Ayres and Belgrano Electric Tramways Co. was held on the 20th inst 
at Winchester House, Old Broad-street, E.C., Mr. J. B. Concanon, 
ahairman of the Compauy. | residing. 

The CHAIRMAN, in moviug the adoption of the report for the six 
months to June 30, 1907, stated that the actual net protits for the 
first six months of lust year, after deducting the London office 
expens:s, amounted to £32 668. and that they were considerably 
highcr than they would have been had they had to make a provision 
for depreciation and renewals. It was not proposed to pay any divi- 
dend ou the ordinary shares owing to tlie fact that before payment 
could he made an application to the courts for a reduction of capital 
would bo necessary. He moved: That a balance dividend on the 
‘A’ and ‘B’ preference shares of 3s. per share, less income tax, be 
declared, making, with the interim dividend paid in October last, 
6 per cent. per annum." 

Mr. Н. R. BEETON seconded the motion, which was agreed to 
unanimously. 

An extraordinary general meeting was then held, at which the 
following resolution for the Amendment of the articles of association 
was pussed: That the articles of association be amended by adding 
thereto the following new article: (824) Upon the completion of any 
sale of the (‘ompany’s undertaking, there may be paid to the directors 
as additional remuneration for their special services in negotiating and 
carrying into eſſect such sale, such sum as the Company in general 
meeting may determine. And the Company may in like manner 
authorise the directors, after completion of any such sale, to pay 
additional remuneration to any officers or servants of the Company.“ 


NOTTING HILL ELECTRIC LIGHTING. 


The ordinary к meeting of the Notting Hill Electric Lighting 
Oo. was held on Tuesday, Sir William Urookes presiding. 

The CHAIRMAN, in moving the adoptien of the report, referred to 
the Company's progress to date, and stated that in 19/7 the number 
of houses and lanips connected was 2,675 and 160.549 respectively, 
the revenue was £58,055, the profits were £19,007, while the dividend 
was 7 per cent. As regarded the future, everything pointed to increas- 
ing perity, А very important contract had been entered into b 
the Wood-lane works. It was in connection with the Franco-Britis 
Exhibition, which adjoined the Wood- lane Station, and they had come 


to an agreement with the Hammersmith Borough Council to assist the 
latter in supplying the electricity required, one of the conditions 
being that the Council would take not less than 1.000, O00 units 
between April and November. This large increase in the output of 
the station should result in & very considerable reduction in the works 
costs during the summer. 

Sir В. B. MARTIN seconded the motion, which was carried 
unanimously. 

At a subsequent extraordinary general meeting а resolution was 
passed approving the Bill in Parliament to confer further powers on 
the Kensington and Knightsbridge, the Notting Hill, the St. James s 
and Pall Mall, the Westminster, and the Central Companies with 
respect to the supply of electrical energy. 


SIMPLEX CONDUITS. 


The second annual ordinary general meeting of the Simplex 
Conduits was held on the 21st inst. at the 8 ap offices, Garrison- 
lane, Birmingham. The chair was occupied by Mr. Henry Huggins 
(chairman), aud the other directors present were Mr. F. Huggins and 
Mr. L. M. Waterhouse (managing director) The profits of the year, 
after providing for bad and doubtful debts, amount, with interest on 
investments and transfer fees, to £13 894. 8з. 11d , and after charging 
directors’ fee, depreciation, and income tax, £2,340. 9e. 3d., and 
adding the amount brought forward from last year, £1,379. 13s. 7d., 
there remaius for disposal £12 955. 13s. 3d. The Ohairman con- 
gratulated the shareholders upon the result of the year, pointing out 
that after paying & dividend of 6 per cent. on the preference shares, 
amounting to 22,280, and 10 per cent. on the ordinary shares, 
absorbing £4,000, they had carried £4,000 to reserve and £2,663 
forward to next year. 


CHELSEA ELECTRICITY SUPPLY. 


The report of the Chelsea Electricity Supply Oo. for the year ended 
Dec. 31, 1907, states that the profit for the year amounts to £33,099, 
which with £1,092 brought forward and £451 balance of interest, 
makes a total of $51,642. The directors recommend that £11,619 bo 
carried to credit of renewals and depreciation fund, £519 to credit of 
debenture stock premium redemption fund, that £802 be written off 
cost of extinction of founders’ shares, and that a final dividend on the 
ordinary shares be paid at the rate of 5 per cent. per annum, making 
44 per cent. for the year, leaving £ to be carried to the next 
account. The number of 8-c.p. lamp equivalents connected pn Dec. 31, 
1907, was 240,735, an addition of 7,430 during the year, and the total 
number of units sold was 3,548,628, being ,914 more than the 

revious year. А Billin Parliament is again being promoted to give 

ondon electrical supply companies powers of association, which, if 
granted, should effect economies in the cost of production, and enable 
them to deal satisfactorily with the question of bulk supply. Tho 
diroctors record with regret the death of their colleague, Mr. William 
Pago. The vacancy has been filled, subject to the confirmation of the 
shareholders, by Mr. Henry Ramié Beeton, who has been chairman 
of the Brompton and Kensington Electricity Supply Co. from the 
commencement. 


~ 


CHARING CROSS, WEST END, AND CITY ELECTRICITY 
SUPPLY. | 


The report of the Charing Oross, West-end, апа City Electricity 
Supply Co, for the year 1907 states that the gross earnings of the 
West-end undertakings feom sales ot current, rents, etc., were 
£131,920. 15». 5d., as compared with £126,145 in 1906. an inorease 
of £5,775. -The expenses, tucluding depreciation, were £80,114 com: 
jared with £84,088, a decrease of £5,974 and the net earnings were 
£51,806 compared with £42 057, an increase of £9,749. After 
bringing in the balance of 64,574 from last year, and paying interest 
on the debenture stock, there is a balance on net revenue account of 
£42,023, out of which the dividend for tho year on the preference 
shares and an interim dividend for the first half-year at the rate of 
5 per cent. per annum on the aie shares have been paid, leaving a 
balance to be dealt with of £14,023. The directors propose a final 
dividend for the second half-year at the rate of 5 per cent. per annum, 
making 5 per cent. for the whole year, and to carry forward £4,023. 
The Company has now connected to its West-end mains the total 
equivalent of | 558,964 8-c.p. (or 30-watt) lamps, which is an increase 
of 28,575 upon last year's figures. The total is made up x follows : 
391.201 in lighting, 10,238 in heating, and 137,625 (6,501 h.p.— 
4.129 kw.) in motors. Tho gross earnings of the City undertaking 
from sales of currents, rents, etc., were £118,543, an increase of 
£13,041. The expenses were £63,748, an increase of £6,424, aud 
the net earnings were 254. 795, an increase of £6,617. The interest 
on debenture bonds (£460,000) has amounted to £22,875, the 
interest on loans (£155,704) to £7,258, and the dividend on the pre- 
ference shares (£400,000) to £18000. Deducting the deficiency on 
pes shares dividend, 1902-1995, £4,405, therc is left a credit 

lance of £2,256 compared with the debit balance of £4,405 last 
year, The Ону undertaking has, therefore, been able out of 
its revenue for the year 1907 to pay the interest on ite deben- 
ture bonds and dividend on its preference shares, to repay the 
balance of £4,405 to the Мезг-епі undertakings, and to carry forward 
£2,256 The Oumpeny has now «onuected to its City mains the total 

ulvalent of 454,757 8c p цог 30-watt) lampe, which is an increase 
of 42,075 upon last years figures The total includes 287,737 in 
lighting, 26,770 in h.ating, aud 140,200 (5 608 h р. —4,209 kw.) in 
motors. No pro was made in the last s«ssion of Parliament towards 
settling the question of the bulk supply of power in the metropolitan 
area. The question has again been carefully considered by the Board, 
in copjunction with the Boards of other electric lighting companies, 
and the directors are stiil of opinion that the most practical way of 
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dealing with the question is to entrust the bulk supply to an under- 
taking composed either of all or some of the London electric supply 
companies. With this end in view a Bill is heing promoted in the 
present session of Parliament to constitute a joint committee repre- 
senting eight of the London electric supply companies. The chief 
object of this joint committee will be the rendering of mutual assist- 
ance and the giving of a supply of energy in bulk. 


ASCOT DISTRICT GAS AND ELECTRICITY. 


The report of the Ascot District Gas and Electricitv Co. for the 
half-year ended Dec. 31 last states that there is a profit on the gas 
account of £2,225 and a loss of £14 on the electricity account. After 
providing for every charge against the half. year's working and interest 
on mortgage debenture stock there remains £2,711 at the credit of 
profit and loss account, out of which the directors recommend the pay- 
ment of a dividend at the rate of 54 per cent. per annum, that £183 
i set nde as # reserve for renewal of plant, and that £780 be carried 
orward. 


CROSSLEY BROS. 


The report of Crossley Bros. for the year ended Dec. 31 last states 
that the amount at the disposal of the directors is £117,677, out of 
which а dividend has been paid on the preference shares at the rate 
of 5 per cent. per annum and a dividend on the ordinary shares at 
the rate of 10 per cent. per annum to June 30, 1907, amounting to 
£38,600, thus leaving £79,077 for present disposal. The directors 
propose a further dividend for the second half of the year at tlie rate 
of 12 per cent. per annum on tlie ordinary shares (making 11 per cent. 
for tle year), leaving £34,773 to carry forward. | 


OXFORD ELECTRIC. 


The report of the Oxford Electric Co. for the year ended Dec. 31, 
1907, states that the revenue account shows a profit, including £895 
brought forward, of £15,848. After providing £2,000 for debenture 
interest and writing off £2,329 on account of hire-purchase and college 
installations, the balance available for dividend is £11,519. The 
directors propose to pay a dividend at the rate of 7 per cent. per 
annum, free of income tax, on the ordinary share capital, whereof 
24 per cent. was paid in September last, and to carry to credit of 
reserve and renewal of plant account the sum of £2,500, leaving £977 
to be carried forward. 


. LANCASHIRE UNITED TRAMWAYS. 


The accounts of the Lancashire United Tramways for the year 1907 
bhow a profit of £12,789, and after pay ment of the prior lien debenture 
stock interest, there is a balance of £289. This amount, together with 
the credit balauce brought forward, has been written off the loss on the 
sale of motor omnibuscs. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE. 


The report of the Telegraph Construction and Maintenance Co. for 
the year 1907 states that the accounta for the year 1907 show a net 
profit of £83,571 after charging the interest on the debentures. To 
this sum must be added £104,308 brought foi ward, making а total of 
£187,880. From this amount is deducted the interim dividend of 
5 per cent. paid July 23, 1907, amounting to £22,410, leaving 
£165,470 to Le dealt with. Of this sum the directors propose to 
distribute a dividend of £1. 4s. per share, together with a bonus of 
бз. per share, being at the rate of 124 per cent., and making. with 
the amount already paid, a total dividend for the year of £2. 2s. per 
share, or 174 per cent., free of income tax, leaving £109,445 to be 
carried forward. 7 


NORTHAMPTON ELECTRIC LIGHT AND POWER. 


The report of the Northampton Electric Light and Power Co. for 
the year ended Dec. 51 Јазі states that the number of consumers has 
increased by 1C8. Tho output of units has been 837,161, an increase 
of 114 per cent.; maximum load on plant, 645 kw. (104 per cent. 
increase) ; load factor, 12 7. There has been а considerable increase iu 
the cost of coal. There has been a substantial decrease in the cost per 
unit of current generated. The general outlook for the present year 
is very hopeful. The development of the business calls for a further 
increase in the generating plant, and this will necessitate additional 
capital outlay during the present year. The directors now propose to 
add £2,000 to the depreciation account, to write £100 off motors, and 
to apply the available balance—namely, £1,886--in payment of half- 
years dividend at 5 per cent. on preference shares, £626, and half- 
year's dividend on the ordinary shares at 6 per cent. (making 5 per 
cent. for the year), £1,098, carrying forward £162. 


— —— — — —  À — — 


NEW COMPANIES REGISTERED. 


British Magneto Со. — Registered Feb. 13. Capital, £1,000 in 
£1 shares, Objects: to carry on the business cf electricians, manu- 
facturers of and agents for electrical apparatus for motorcars, etc. 

British Metals Extraction Co.— Registered Feb. 18. Capital, 
£160,000 in £1 shares. 
Works and Swansea Chemical Works, Llansamlet. Registered offico: 
Finsbury House, Е.С, 5 е 323 uw 5 


Object: to acquire the Villiers Spelter 


Lea, Son, and Co, Limited.—Registered Jan. 21. Capital, 
£12,000 in £5 shares. Objects: to acquire tho business of eleotrical 
and general engineers, metalworkers, dealers in scientific and electrical 
appliances, etc., carried on by J. A. Lea and J. F. Lea at Shrewsbury, 
Salop, as Lea, Son, and Co., and to carry on the same and the business 
of iron and brass founders, hardwaremen, eto. No initial public 


issue. 
Liens Registered. 


Coatbridge and Airdrie Electric Supply Co., Limited, London, 
E.C.—Charge Feb. 6, £35,500 on the undertaking and property, 
including the uncalled capital. 

United Flexible Metallic Tubing Co., Limited, Westminster, 
8.W.—Lien Fob. 1, £200 5 per cent. debentures, part of £40,000. 
Amount previously issued, £23,100. No trustees. Secured on the 
general assets, 


La Capital Traction and Electric Co. of Buenos Ayres, Limited, 
London, E.C.—Trust deed Nov. 19, 1907, supplemental to an 
unregistered trust deed dated Dec. 21. 1900, for ees an isse 
of dchentures from £600,000 to £800,000. Trustees: W. Trotter — 
and R. Fleming. Secured on the undertaking and assets, including 
the uncalled са} ital, together with certain shares in the La Capital 
Tramways, La Capital Extension Tramways, and the Cordoba Light 
and Power Co. of Maine. 

Delhi Electric Tramways and Lighting Co., Limited, 
London, E C.—Particulars required by Sub-Section 4, Section 14, of 
the Companies Act, 1900, relating to a series of £50,000 5 per cent. 
first mortgage debentures. Trustees: К. С. Pearson and J. Greig. 
First specific mortgage on all the lands, properties, and rights. 
together with the benefit of the Delhi Municipality electric licence of 
1905, and the benefit of the Delhi Municipality electric tramway 
order of 1906; also by a floating charge on the business, goodwill, 


and all the other assets. 


LEGAL INTELLIGENCE. 


TRUE AND THE VARIABLE ELECTRIC LAMP SYNDICATE 
v. THE BRYANT TRADING SYNDICATE. 


In giving judgment on Saturday, Mr. Justice Swinfen Eady said the 
plaintiffs’ claim was for infringement of two patents granted in 1901 
to John Robert Quain, and now vested in the plaintiffs, or one of 
them. Both patents related to devices for obtaining different candle- 
power in the same incandescent lamp containing two filaments of 
different resistances by revolving the lamp within the holder. In the 
former patent, 15,689 of 1901, the patentee described a specially- 
designed holder adapted to fit the ordinary sockets in use. This was a 
ring or tube, the upper end of which was fitted with transverse pins, 
which fitted into the bayonet joints of the ordinary socket. The 
lower end of the ring or tube was divided into a considerable nuniber 
of strips by vertical cuts or slits, the lower ends of which were 
opened out. A short distance above these lower ends there was 
formed an annular recess with a corresponding ring projecting outwards, 
and the cap of the lamp had a corresponding 1ib or ring projecting round 
it and fitting into the spring recess in the ring when the lamp was. 
pushed up into its placo. Thus the lamp could be freely turned round 
its vertical axis in the spring recess, and as different contacts were thins 

ut in circuit cither or both of the filaments were rendered incandescent. · 
hus revolving the lamp а short distance changed its candle-power. 
Although the patentee first described this specially-designed holdor 
as an intermediate fitting between the ordinary socket and the lamp, he 
alo pointed out that the special holder might be formed upon a 
permanent rocket and as part of it, and without any intermediate 
fitting, aud if the upper socket was so formed it would be adapted to 
receive his lamp with its projecting ring or rib. The third claiming 
clause claimed this modified form of the apparatus as a portion of the 
atentod invention. But this form of the invention was practicall 
identical with the apparatus described in the patent of Edison an 
Hill, 22,327 of 1905. which was a clear anticipation. In his opinion 
the first patent sucd upon was invalid for want of novelty. The 
novelty in the second patent sued upon was to be found in the cap 
of the lamp. No special form of holder was required. The lamp 
was adapted for the bayonct socket holder in common use. The 
device, which enabled the filaments of different resistance in the same 
lamp to be used separately or together, consisted of a wire 
passing completely through a transverse opening in the upper 
part of the cap, its ends projecting sufficiently to engage in 
the notches of the bayonet socket. The opening on . cach 
side of the lamp through which the wire passed was clon- 
gated horizontally from the wire, or pivoted in the centre of its 
length to a vertical point in the centre of the cap. The wire could 
thus move freely backwards and forwards to the extent of the length 
of the slot in the cap, and either or both of the contact pieces con- 
nected with the filaments could thus be put in circuit. The advan- | 
tages of this lamp were its extreme simplicity and its being adapted 
for nearly all fittings in common use, In his opinion the invention, 
although very simple, was extremely ingenious and meritoriour. 
There was a problem to be solved requiring invention, and this the 
atentec had done. Until this invention there was not any invariable 
[р on the market without a switch upon the lamp itself which was 
ca] able of being used in the ordinary fittings in common use, and 
unless some intermediate or adjusting piece was also employed. Many: 
thousands of these lamps had already been sold. He had arrived at 
the conclusion that the invention was new, useful, and had not been 
anticipated. Hunter and Jack's patent, 3,426 of 1894, was quite 
different, and Edison and Matthiew's, 7,530 of 1894, which was also. 
relied on by the defendants, had nothing to do with the plaintiffs’ 
invention, It was also contended that the plaintifis’ patent was invalid, 
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as claim 2 was an independent claim to the user of a screw 
nut upon the end of a wire affixed to the holder to permit it 
to change its position, and that the use of such a nut for such a 
purpose was one of the oldest devices. In his opinion the patentee 
was merely describing a method of affixing the invention to the holder 
as an advantageous method of using it where special circumstances 
rendered it expedient—in case of vibration, for instance. The objec- 
tion to the plaintiffs’ second patent failed, and he decided in favour of 
its validity. There would be an injunction restrainiug any further 
infringement of the plaintiffs’ second pitent, the plaintiffs to have the 
costs of the action except so far as they were increased by the claim in 
respect of the first patent. 


FERGUSON AND SONS v. PANDIANI. 


In the Lord Mayor's Court last week Messrs. О J. Ferguson and 
Sons, electrical engineers. 54, Chiswell-street sued Mr. John Shirley 
Pandiani, agent, trading as the Electrical Industries, City. road, for 
£14. 12s. 11d. the price of a motor fan suppliel. 

The plaintiffs stated that they were instructed to procure an electric 
fan to ventilate the Osbin Restaurant. Moorgate-street. The box 
bla led alternating-current fan supplied by the defendant made a loud 
noise, and the occupiers of offi:es complained ahout it. For the 
defence it was argnod that the galvanised shaft carried tho sounds to 
the neighbouring offices. Evidence was called to show that the fan 
was not a suitable one for the work, and that any instrument of that 
description would make a noise. The jury stopp'd the case, and found 
a verdict for thé defendant. Judgment was entered for the plaintiffs 
for 17s. 6d., an admitted amount, which had been paid into court, 
and for the defendaut on a counterclaim. 


THE OXFORD TRAMWAYS ARBITRATION. 


In the High Court of Justice, King’s Bench Division, last week, 
before the Lord Chief Justice, Mr. Justice A. T. Lawrence, agd Mr. 
Justice Sutton, the special cas: submitted for the decision of the 
Divisional Court with reference to the Oxford tramways arbitration 
came on for hearing. The arbitration was opened in London in July 
last. The arbitrator for the company was Sir Albert Rollit, D.C.L., 
LL.D., while the arbitrator appointed Уу the Corporation was 
Mr. James Swinburne. The umpire was Sir Douglas Fox. The 
Divisional Court dismissed the contention of the Oxford Tramways 
Co. on the special case which had been stated without calling upon 
counsel for the Corporation. 


PROVISIONAL PATENTS, 1908. 


FE». 14. 

3321. Improvements in or relating to the trolley poles of 
electrically-driven tramoars and other vehicles. 
Walter Guy Whitfield, 50, Wellington-street, Leeds. 

3347. Electrodynamic controller. Albert Fischer, Parliament- 
mansions, Victoria-street, London. 

3369. Improvements in or relating to means for indicating 
or detecting the existence of high voltage to which 
& body may be electrically raised. William Mundell 
Thornton, Henry William Clothier, and A. Reyrolle and 
Oo., Limited, 47, Lincoln’s-inn-fields, London. 

3388. Improvements in and relating to incandescent electric 
lamps. John White Howell, 83, Cannon-street, London. 
(Date applied for under Section 91 of the Act, Aug. 7, 
1907, being date of application in United States.) (Com- 
plete specification. ) 

3391. Improvements in variable-speed dynamos. Henry 
Leitner, 4, South-street, Finsbury, London. 


FEn. 15. 

3447. Improvements in apparatus for the production and 
application of electrical oscillations. William John 
Rickets, 34, Church-lane, Charlton, Kent. 

3464. Electric are lamp. Lorens Sigfrid Andersson, 65, 
Chancery-lane, London. (Date applied for under Section 91 
of the Act, Feb. 18, 1907, being date of application in 
Sweden.) (Complete specfication. ) 

3465. Carbon-holder for electric arc lamps.  Lorens Sigfrid 
Andersson, 65, Chancery-lanc, London. (Date applied for 
under Section 91 of the Act, Feb. 18, 1907, being date of 
application in Sweden.) (Complete specification. ) 

3494. Improvements in electrical apparatus for igniting the 
charge in explosion motors, and for starting such 
motors. Pierre Marchal, 115, Cannon- street, London. 

3505. Improved current collector for electrically-propelled 
vehicles. Gustav Mertens, 51, Bedford-street, Strand, 
London. (Date applied for under Section 91 of the Act, 
Feb. 16, 1907, being date of application in Germany.) 
(Complete specification.) 

3507. Improved vacuum drying apparatus for electric cables. 
Emil Passburg. 31, Bedford - street, Strand, London. 
(Complete specification.) 

Fen. 17. 

3547. Improvements in automatic electrical thermostats for 
producing intermittent illumination and for like 
p Thomas Alfred Mitchell, Broad Sanctuary- 

chambers, Westminster. 


3539. Improvements in eleotric light and call apparatus. 
Charles Thorpe, 71, Oambridge-road, Kilburn, London. 

3543. Improvement in bell and watch receivers in connec- 
tion with telephone installations. Charles Kuhn, 
trading as F. О. Hein and Son, 108, Strand, London. 

3556. Automatic telegraphic transmission instruments. John 
Gell, 18, Southampton- buildings, London. (Date applied 
for under Section 91 of the Act, Aug. 12, 1907, being 
date of application in United States.) (Complete 
specification. ) 

3583. Improvements relating to radio -telephony. Georg 
Seibt 7, Southampton-buildings, London. (Date applied 
fo. under Section 91 of the Act, Murch 28, 1907, being date 
of application in Germany.) (OCon;plete specification.) 

3588. Improvements in and relating to telegraphs. Hans 
Knudsen, 12. Cyril-mansions, Battersea Park, London. 

3592. Improvements in olectrio servo- motors." Alexandre 
Grammont and Joseph Lous Комір, 31, Bedford-sircet, 
Straud. London, (Date applied fur under Section 91 of 
the Act, Feb. 21. 1907, being date of application in Fiance.) 
(Coniplete specification.) 


FER 18. 

3601. Improvements in trolley heads for electrically-driven 
vehicles. Frederick John Squire Hosken, 16, Biackburn- 
1014, Darwen, Laucs. 

3626. Improvements in and relating to rotary electric trans- 
formers and motor-generators. Crompton aud Co, 
Limited, James Colquhoun Macfarlane, and Harry Burge, 
The Arc Works, Chelmsford. 

3634. Improvements in olectrically-driven elevating gear for 
barrel recoil ordnance. Fricd. Krupp Akt.-Ges., 33, 
Chancery-lane, London. (Date applied for under Section 91 
of the Act, May 16, 1907, being date of application iu 
Germany.) (Complete specification.) 

3646 Improved prepayment mechanism for electric and gas 
meters. James Anthony Robinson, 5, Richmond-road, 
Е Піры, London. 

3658. Improvements in secondary or storage batteries. 
Sherard Osborn Cowper-Coles, 4, South-street, Finsbury, 
London. 

3662. Improvements in electrical apparatus for the produc- 
tion of sound in air or water. Willie Dickson Kihoy, 
John Cuthbert Needham, and Evershed and Vignoles, 
Limited, 1, Queen Victoria-street, London. 

3671. Improvements in and relating to olectric battcrics. 
Horace de Martis, 18, Southampton-buildings, London. 

3689. Improved system of push-button apparatus for operat- 
ing or controlling electric lifts. James Mair, 165, 
Queen Victoria-street, London. (Application for patent of 
addition to No. 5958/07.) (Complete specification. ) 

3700. Improvements in electric arc illuminating apparatus, 
more particularly for use in photography. Jean 
Schmidt, 51, bedfourd-street, Strand. London. (Application 
for patent of addition to No. 9574,07.) Complete 
specification.) 

3701. Improvement in the method of transmitting graphic 
signs, photographs, and the like, by means of electric 
current. ''Polyphos" Elcktrizitüts-Ges. m. b. H., 31, 
Bedtord-street, Strand, London. (Date applied for under 
Section 91 of the Act, Feb. 25, 1907, being date of 
application in Germany.) (Complete specitication. ) 


Fen. 19. 


3710. Electrical arrangement for starting the siphons of 
water-oloset cisterns. Karel Johannes de Haas, 100, 
Wellington-street, Glasgow. 


3715. Improvement in or applicable to clectroliers. Jichaid 
Stuart Wocds, 4, St. Ann’s-square, Manchester. 
3723. Improvements relating to electromagnetic brakes, 


clutches, and the like. David King Morris and George 
Anslow Lister, 18, Southampton buildings, London 

3728. Improvements in and relating to apparatus for tho. 
telegraphic transmission of designs, portraits, and 
the like. Guillermo T. de Guillen Garcia, 23, City- road, 
Fiusbury-square, London. (Complete specification.) 

3753. Improvements in apparatus for opening and closing 
electric cirouits at predetermined times.  Johu 
Gunning, Birkbeck Bank-chambers, Southanipton-buildin;'s, 
London. 

3764. Improvements in the method of operating electrical 
switches or the like. Ernest Luks, 55, Chancery-lane, 
Londun. (Complete specification. ) 

3770. Improvements relating to electrically - controlled 
pneumatic dispatch tubes, cash railways, and tho 
like. Charles William Bluemel, Ernest Adolphus Bluemel, 
Frauk Henry Bluemel, and Percy Richardson Shill, 11, 
Southampton-buildings, London. (Complete specitication.) 

3772. Improvements in and relating to electric ignition 
contact makers, distributors, and the like. Alexander 
Marshall Lodge, 18, Southampton-buildings, London. 

3778. Improvements in and relating to  electromagnets. 
Norman John Porter, 27, (hancery-lane, London. 

3792. Improvements in apparatus for intensifying electric or 
sound waves. Johann  Lagelbauer, 11, Southampton- 
buildings, London. (Complete specitication.) 
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Fen. 20. 


3830. Improvements in the construction of electric condensers. 
Edouard Deniéport, 100, Wellington - street, Glasgow. 
(Complete specification. ) 

3850. Conduit tramiway continuous-current supplier. Edwin 
Godfrey Manning, 162a, Dalston-lane, London. 

3860. Improvements in and relating to switches. Edward 
Charles Kubert Marks. 18, Southampton - buildings, 
London. (Electrical Manufacturing Company, United 
States.) (Complete specification. ) 

3862. Improvements in and relating to the production of 
electrical energy and apparatus employed therein. 
William White Jacques, 55, Cnancery-lane, London. 

3894. Improvements in electric railway signalling systom. 
Yorke Burgess, Norfolk House, Norfolk-street, Strand, 
London. (Complete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on March 2.) 


1907. 

555. Electric switches. Clark and Vlasto. 

634. Electric distribution systems. British Thomson-Houston 
Company and Wedmore. 

634A. Electric switches. British Thomson-Houston Company 
E rt (Date applied for under Rule 13, Jan. 9, 
1907. 

9996. Indicating and recording apparatus for oleotric pyro- 
meters. Armour, 

3025. Electric cut-outs. Hope. 

3184. Method of and apparatus for treating textile fibres or 
materials by electrolysis in cleansing, extracting, 
carbonising, stripping, sterilising, and disinfecting 
same. Spivey. 

3226. Electric heating apparatus. Holmes. 

3305. Electrical brakes for hoisting apparatus, cranos, and 
the like. Reuter. 

3543. Electric heating pads. Shellhamer. (Date applied for 
under International Convention, April 2, 1906.) 

3740. Apparatus for controlling the supply of electrical 
energy from alternating-current electric generators 
or mains to alternating-current electric motors. 
Wood, McLeod, and Lancashire Dynamo and Motor 
Oompany. 

3914. Electric furnaces. Reynolds. 

4055. Safety plugs for electric conductor systems. Meyer. 
4125. Wireless electric signalling. Cabot. (Date applied for 
under International Convention, March 10, 1906.) 

4128. Wireless electric signalling systems. Cabot. (Date 
Tra for under International Convention, March 10, 
1906. 

4132. Systems of electrical distribution. Peck. 

4134. Wireless electric signalling systems. Cabot. (Date 
1 for under International Convention, March 10, 
1906. 

4833. Regulation of electric motor-generator sets British 
Thomson-Houston Company and Garton. 

6836. Alternating-current commutator motor. Franklin and 
Seyfert. 

5952 Jointing, bonding, testing, and distributing boxes and 
sleeves for load or other metallic covered wire and 
cable for electrical purposes. Hill. 

7048. Magnetic wedges for dynamo -electric machines. 
British Thomson-Houston Company. (General Electric 
Company.) 

7432. Electric contact makers. Cooper. 

8173. Inductor alternators. Milton. (Rights under Section 91, 
Pateuts, etc., Act, 1907, not grant«d.) 

9172. Electric arc lamps. Ingram and IIunt. 

0572. Manufacture of electric lamps having incandescing 
bodies of refractory elements. British Thomson-Houston 
Company. (General Electric Company.) 

10861. Direct-current armatures with  multiplo - circuit 
multiple winding. Punga. 

19374. Dynamo-eleotric generators of the inductor typo. 
Lake. (Hallock.) 

12973. Brake leverage systems. British Thomson - Houston 
Company. (General Electric Company.) 

13983. Storage batteries. Little. 

14752. Means for preventing inductive disturbances in 
telephone, telegraph, and other electrical circuits. 
Seott. (Date applicd for under International Convention, 
July 9, 1906.) 

14935. Distribution of clectric currents in the three and more 
wire systems. Torda and Torda. 

15810. Sectional induction coils.  Píanstielhl. 

23416. Elcctrically-controlled pendulums. Fry. (Date applied 
for under International Convention, March 1, 1907.) 

24751. Commutators for dynamo-electric machinery. Siemens- 


Schuckertwerke Ges. (Date applied for under International 
Convention, Nov. 12, 1906.) 


COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amount Last price. 


Name. ро: e 
Alliance Electrica! Co , 5 per cent. Cum. Pref., Nos. 1-70000 1 4-8 
Ord.. 1,125 ОБИИ И 1 oii 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125 000 1 23/32-27/32 
(ordinary Nos. 1 12 1070 .......................... l .. 1% 
British Aluminium Co., О, dinarv, 2 001 40 000 .............. 5 53-4¢ 
7 per cent. vum. Pref., 1-40 O00 5 47 51 
A" 6 ver cent. Cum. Pret., 1-20 000 .............. 5 58 Ë 
— ——- per cent. Funding certificates, 1-20 000 .......... 5 3341 
5 per cent. lst Mort, Deb. stock, Re... 100 100 103 
per cent Loch Leven Deb. (Reg Red., 1-3 000 100 97-100 
British 1vsulated and Helsby Cables. Ord., 1-100 000........ 5 63-74 
6 per cent, Cum. Pref., 1-100000 .................. -6 
44 per cent. Mortgage ‘De entureg ................ 100 101-104 
British Tuomson-Houston Co., 44 per cent. let Mort. Deb. 
Btack. Вей............................................. 100 85 89 
British We-tinghouse Elec. and Manuf. 10 per cent. Pref., 
l.... 4-§ 
4 per cent, Mortgage Debenture Stock ............ 100 .. 45-48 
Brush Electrical Engineering, Ordinary, Nos. 1-105 751 .... 2 .. 0- 
on. Cum, 6 per cent., Pref....................... 2 .. 5/16-9/16 
4) p per cent lst Debenture Stock .................. 100 79 82 
44 per cent. 2nd Debenture Stock . e 100 63-66 
Caliend-r's Cable, Debent uren ͥ 100 106-108 
! M" d ³ð 5 1 12 
b per cent. Pre... 8 58 5 
Consolidated Rlectrical Co., Ordinary, 1-110, 00000 1 7715.16 
Crompton and ol: en hh hon 5 . li- 
б per cent Debentures ............................ 100 . 92- 
Dick Kerr and Co, (rdi»ary. 1 260 000 .................... 1 1-14 
6 per cent. Cum. Pref., 1-505000°.................. 1 111 
44 per cent. Debenture Stuck Red. ...............- 100 99 102 
Edu. n and Swan United, A" Shar- s, 1- 9261 ............ $ 3-1 
“ A" Snares 01-017.139 .......... 5 44:24 
5 per cent. Debentu -e 100 -$ 
4 per cent. Deb. Stock, Вей. ...................... 100 78-81 
Rlecuric Construction, Nos. 1 to 112100 .................... 2 4-4 
7 per cent, “umalative P ef. ...................... 2 di 
{рег cent. Регр. lat. Wort "eb h. 100 -69 
Electro. ytic A kali Co., «ordinary, 1-202,218 ................ 1 5/16-5,16 
‘erranti, Limited, 5 per cent l-t Murt Deb. Stock sum .. 100 — 
General Klectric Com pany (1900) 5 per cent. Cum. Prof, 10 .. 73-84 
4 per cert l-t Mort. teb Stock .................. . 100 89-52 
W. T H-nl«y's l'e'egraph Works, Ordiuary ................ 113-1:3 
44 per cent. Prefer eue F 5 5- 4 
ag per cent. Debentures .......................... 100 106-108 
India Kunner, Gutta Percha, and Telegraph Works . .. 10 154-1-4 
4 par cent. Debe: turen . 100 99-101 
National &jectric Construction Co., 1-170. 0000 q 1 $i 
Parker. Thos., Limited, Ordinary .................... ee 10 10-104 
Peebles (нгосе) nd С.*, 6 per cent. Cum. Pref , ,®, eue nd 5 — 
Telegraph Construction aud Mainten nce . : 12 
т оеп Bonds ................................ . 100 10-103 
White, J. G., and Co., 6 per cent. Cum. Pref., 1-15,000...... 10 .. 8-9 


Electric Lighting and Supply.— 


Name. 


E 3 Last price 
£ 


Adelaide Electric supply Ca., 6 p с. Cum. Pref., 1-10.000.. 94 
Bournemouth and Poole. Or Ттр onde eave 0 .. 1011 
44 per cent. Cum Pr-f.,7 501-15 000................ 10 .. 10- 1 xd 
6 per ceut, Cum second Pret , 15 001-22.500........ 10 10.103 xd 
4, per cent. b. bent ure Stock. Red. ................ 100 Iw cS 
Bromley (Kest) Klectric Light and Power „ 5 48: 
per c- ut. lat beb- ture Stock, Red. 160 ч. 
Brompten aud Kenstngten, Ordinary ...................... 5 74-84 
7 per cent. Р‹.еїегепсе............................ 5 l~ 
Calcutta 18 Supply Corp., Ordinary, Мов. 1-50. 000 5 63 71 
os. 9:1.000-100 000................................ 5 54 63 xd 
Cambr. gs klecir supply Oompany 810 Ord. ............ 8 125-12 
Сонам, Ge era: Electric Co, (maon Shares $100 98-.( 
Central Blectric Supply, 4 per cent. Guar Deb. Stock ...... 100 97-.00 
Coaring ross, West End, and City Electric supply. vide. 
1-80:000 муче уиуу ужб джж ра ee dara DUE EA v 43 43 
44 рег cent.: um Pref,1-80000 .................. 5 48-1, xd 
— — por cent, Debenture Stock, C 100 $710 
'" City Спевакі, ч EU c Cum. Pref , 1-40, 000 . 5 44-43 
ditto ) 40,001-80 000 ......... .. 6 48-44 
Cheisea Electricity Supply ................................ 5 54-04 
44 per cent Debentures .....‹.................... 100 101-104 
Chicag:' E-ttson Co., lst Mt. 5 pe. $ yr. Gld. Bis. Ked.. 
I ³⁰ĩ—— $1000 .. — 
City of London, Urdinary .................................. 10 10-11 
6 wer cent Cumulative Pref ...................... 10 11,- i 
5 per cent. '*ebenture stock ...................... 100 122-1 
45 рег ceut 2nd beb Stk Prov Cerrs (a'l р!) 100 99 102 
City of Wellington Kiectric Light а d Power Co per 

cent. Re ister-d lst Debs . Кед . 1-1 630................ £0 50-53 
Cor-twbs Lt; ht avd Power Co, ‘let Mt. stl. 5 per cent. idn., 

IIC ³ð K YR nd ates 100 90-92 
County of Durham *lectrical Power cistributtun G., 

Ordinary, 10001-50000 ................................ 3-2 

5 per cert Preference, 1-50,000 .................... 5 48-48 
County ut bo. don Elec Supply, Огашыгу.................. 10 74-8 

6 p-r ceut. cum Prof, UU 10 11-114 

4} per cent. D: beutures Prov Certe All pd, nd. 100 105-108 

44 per cent, 2nd trebeutures Prov Corts .. . 100 96-59 
Edmu«oseon!'s Riectricity Corp ration, Ordinary. 1 -50 000.. 5 4-2 

6 per cent. (um Prenlnun . Б i! 

44 percent First Mort. Deb ...................... 100 Tu- 
Electrical Mev-b-pment Co. «f. (taio 5 per cu. l-t 

Mort, 20-year · oid Bonds, 10 751-15 750 ................ — 79-78 D.C 
Electric Lt & traction Co, of Aust, o pc. m PH. 1-30,000 4 24- 

5 uer cert O. bent ure st (К, Ка ecc e 100 84 
Electric Sup y Co. of Victoria, 5 per сз». 1t wh ie» 
stock, r 8 100 92-95 
Folkest» e Rlectr c supply Ord , Noe 1-10 000.............. B 48-4 
5 per cent. Cum P'et., Nos. 1-10 C0 5-^4 
44 per cent. First Den Steck Red. ................ T. 94-97 
Hove Bectric Luhtt g. Ord 1-15 000 ...................... 64-62 
Iudian Klec':ric supply and Traction Co, 6 per cent. Con- 

struction Den. tock, Re·—n ee cece eee eee 100 9Р.101 
Isle of Migi! Elec. ! t and Р г. . 44 p.c. Db. stk Bod .... 100 92-95 
Kalgoorlie Re tric Pow г and Light i g, 6 per cent, Cum. 

Peer 1-250000... lll ³ð j ³ðĩW ehh ur haa es 1 9/16 11/16 
Kensington aud Kuightebriage Elec. Lt, (па, 1-21,000...... 5 8-9 
Kensington and Knigbtsb: tago and Nottiug Hill, 4 per 

cent. Debenture Stock, Red....... .................... 100 99-103 


Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 


93-104 
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Amount 


Name. paid. Last price. 
£ 
London Electric, Ordinarr r 3 14-14 
6 per cout. Pref. .................................. 5 48-5 
4 per cent lst Mortgage Debenture stock, Ked.... 100 91- 
Madras Кіесігіс supp у С rp ration 5 per cent. Cunstruc- 
Lin Deb. stock, Red Soe verts) all paid .......... 100 92-95 
Metropolitan U:diuary, 100 001. 00, 0 %hœꝛh l.. 5 9161 
44 per cent. First Murtgsge Debeuture Stock.. 100 107 11 
44 per cent. Cum. Pret......................... . 5 2385 
Sh yer cent. Mortgsge Debentuie, Red ............ 100 t5 90 


Mex!cau kl-crric Light C.., ^ per cent. 1st Mort, Gold tds 


Mexican Ligut aud P. wer Со. Capital stock .............. 
p-r cent lst Mort, Gold Bonds, Red., 1-4,000 
($500), 4,001-14 000 (91.000).............................. — 83.85 p.c 
Midland Electric Power vis, 44 p.c lst Mort. Deb -- 98 101 
Newoastie-upon-Tyve &]-ctric supply, Ordinary, 1-57 009 .. 6 61-3 
do., 57 010-75 000 ,................................. 64-63 
do., 75,001-87.500 (issued at £2 prem., 168. paid .... 5 6-64 
5 per cent., Peef., 1-57, OU 5-4 
do.. 75,001-87,500 (issued at 10s. prem., 4s paid)... 5 5-54 
Notti: g Hill Blectric Lighting |............................ 10 115.124 
4 per cent. Firat Mort. Debs, Nos. 1 500 (Uu. g.) 106 95-97 
О «ford Biectric, Ordinary, 1-96 and 40.14,310................ 5 58 64 
4 per cent. Debenture S. ck... 95-9 
River Plate Electricity Co., Ord., 1.119 687 & 120 501-120 507 1 1 41 
рег cent. Non-Cum. Pret , 1.100 000 .............. 1 . 29/32-1 1/32 
9 per cent. Debenture Stock, Ke! ................ 100 ..  *693 
R ario Rlectric Со 6 per cent «um Pref , 1-20 000........ 5 41 54 
6 per cent Cum 2nd Pref., 1-15 000................ 5 43 58 
Roya! Electrical Company of Montreal, 44 рег cent. First 
Shares Mortgage t'e»entures .......................... 96 
Shawinigan Water and Power Co, 5 p. c. C. u lat Mt. d-. — 1(21439c. 
Smithfi-ld Markets Alectric Supply. urd., 1-12000.......... 5 4114 
4 рет cent. Debenture dt. ck. 100 70-14 
South London O:dinary........ :.......................... 9 2-5 
South Metropolitan Electric Ligt\t and Power, Uid. ........ 1 4-3 
7 per cent Cum Pref. i 1 l4 1à 
44 per cent lst Mort. Deb. ........................ 100 101 104 
Bt. James's and Pall Wall, Ordinary, 101-20. O ͥT .. 5 73 83 
7 per cent, Pref. .................................. D 64-71 
34 per cent. Оеһ................................... 100 85-90 
Urban kl ctric supply Co., Ordinary, 8-30 007 .............. 14 24 
9 per cent. Cumulative Preference, 50 001 80,000.... 5 2-21 
Westminster, Ordinary .................................... 5 8-9 
44 per cent. Cum. Pref., 110,101-134,251 ............ Б 9-54 
Eleetrie Tramways.— A Í 
moun 
Name: pal i. Last г 
£ 
Anglo-Argentine, 6 per cent. Cum Pref., 1-260 00? ........ 5 6-64 
10 per cent. Non-Cum 2ud Pref., 2¢0,008-780.097 .. 5 P4-8à 
Permanent 6 percent Debenture : tock, 1888 ...... 100 129-152 
Auckland “lec Trams , 5 p.c. 1з Mor. Deb. Stk, Ke. 100 105.106 
Barcel na Tramways, Ота, 1-20 000 ........................ 10 — 
5 per cent. Cum. Pref shares, 1.10 000 ............ 10 — 
5 percent Deb., Red., 1-600 ...................... 100 -- 
44 per cent. Red. Deb Stock ...................... 100 .. == 
Bath Elec Tramways, Ld., Pref. Ord. Shares. 75,001-1:0,606 1 .. Bed 
——— 5 per cent. “um Pref. Shares, 1-75 000 ............ i xc 13/10-15/16 
Birmingham апд Midiand Trams., 44 p. с let Db. Stk, Red. 100  9'-*6 
Blackpool and Fleetwood Tramroad.................... .. 10 1581 
Bombay Elec Supply and Trams Co, 6 percent. Cum. Pref. 10 93-9 
44 per cent. Deb Stack, Red....................... 100 .. 85. 
Brisbane t'ramway Invest., Ord., 1-75,000 .................. 3 9/16 513/16 
5 per cent, Cum Pref., Nos. 1-70, O(v;oou 5 .. ap 4 
44 per cent Deb. Stk. Red., Prov Certe, all pd. .. 100 67.101 
British C. Наш Ма Electric Rallway Co., Od Def. .......... 100 121-120 
Ord Próf, uo soos V since де кызда xo nee 100 106 110 
5 per cent. Cum. Perpetual Pref. *tock ............ 100 104 107 
44 per cent. lst Mt. Debs., N. . 1 6,250, of £40 each 40 101-104 
44 per cenrt. Vancouver P wer fen 100 100-105 
British Riectric Traction, ord. 1-300 000 & 60 001-90 000 .... 10 .. li 3 
6 per cent, m Pf. 5) С001.60 000.................. 10 .. ES. 
5 percent. Perpetual Deoenture B ck ............ 100 .. 9-11 
44 per cert 2nd Deb. stock.................... cece 100 72-76 
Bueno Ayres and Belgrano Tram 5 45-44 
** A" 6 per cent, Cm. Pf., 1-4 000.................. 5 46 94 x 
* B" 6 per cent. Om. Pf., 1-27 500. 9 .. 4 53 xd 
5 per cent. Den, Stock, Hed. ...................... 100 110 116 
Prov. Cert.. all paid ........................ eese 100 — 
Buenos Ayres Rlectric Trams, 5 p.c Deb. Nik., Red......... 100 95-9) 
Buenos Ayres Gd. Na‘. Trams. Co., 54 per cent. Pref. Deb 
Bonds, Red.. 1-1,500 .................................. 100 100-101 
6 per cent. eb. Bonds, Red 12,275 .............. 100 100-104 
Buenos Ayres Lacreze Trams. Co., Stg. 5 per cent. lst Mort. 
Deb. “tock, Red. ...................................... 100 91 94 хі 
Calcutta Tramways, Ord., Nos 1-157610 .................. 5 62-74 
5 per cent. / um. Pref., Nos. 1 20 000 .............. 5 5-58 
44 per cent. lst Deb. Stock Red .................. 100 101 105 
Cape Rlectric Tramways, Nos. 1-480,000 .................... 1 5 16-7/16 
City of Birmingham Tramways, 5 per cent. бит Pref...... 5 aj- i 
4 per cent. l-t Mortgage eb, 1-3 000 (1917) ...... 100 .. 98-101 
City of &usnos Ayres Trams. Co. (1 04), 1-24 3.000 5 ..5 5/16-5 !/l6 
4 per cent Deb. Stock, ked 1:85.................. 100 .. 100-101 
Colom o Electric Tramways and Lighting, 5 per cent. lst 
Mortgage Dehenture Stock, Red. ...................... 100 91-95 
Cork Ele ‘tric Tramway and Lighting Co., U.dinary ........ 10 114 
6 per cent. Com Ргеї.............................. 10 123-1353 
4 per cent. Debent nr e 100 .. F095 
Dublin United Tram ways (1896), Ord , Noe 1-60 000 ........ 10 .. · 12:13 
6 per cert, Pref., Nos. within 1-50,000.............. 10 12)-1'4 х4 
34 per cent. Mort Nebe.. 1-3.000 Red .............. 100 90-95 
Hastings and Dist. Elec. Tram Co, 44 pc. Deb. stk. Ked.. 100 97-100 
Havana Electric Railway Consolidat-d Mort 5 per cent. 
50-year Coupon В: ns of 1952, 1-6957 ................ #1 80 E 
Imperi 1 Tramways Ordinary.............................. all 18-15 
6 per cert. Cum. Pref. ............................ all 14-194 
44 per cent. Deb. Ябосі............................ 100 108-11 
Isle of Thanet Electric Tr«mwavs and Lighting, 5 per cent. 
Cum. Pref , N. в. 50 001-60.000 .......................... 9 RS: 
4 per ce't. lst. Mt. Db stock, Re d.. 100 58-63 
Kalgoortie Electric Tramways, 1-250.000.................... 1 35.1 
5 per cent. A Deb. Aok annnnaannna 100 . 87-91 
6 per cent. 8" Deb. Rt ck ...................... 100 71-75 
Kidderminster and District lighting a-d Traction, Pref.... 5 10- 04 
Lancashire United Tramways, Limited, 5 per cent Prior К 
Lien Neh. Stock, Ru q 100 91-f 
£296 500 2ad Mort Deb. Stock .................... — — 
£85, 50 teferred Deh. Stock (all fully patd)........ — — 
Lisbon Electric Tramways Limited, Ord , Nos, 1-594, 188. 1 i-14 
—— —— 6 per cent. Cum. Pref., Nos 1-425,553.............. 1 & 14 
— 5 per oent. ма р. 200 вос FF 100 Ew 
Loudon United Trys. А г cen m. Pref.......... 
—— 4 per cent. tek Mt. D Btock, Red ................ 100 81-85 


Pe 164-784 | c. 
. 19.81 


Amount 
Name. paid. Last price. 
Madras Elec Trams. (1904) 5 per cent. Deb. Stk , Red...... 100 CR 
Manila Elec. R. к. aud Liklity. Corp ,5 рс let Lien aud о!) 
Tr зику Fund Gold B;, nus of 1955, Red. 1. ,635 ....81000. €6-90 xd 
Manx Riec. Kailway Co., 54 p.c. Cum. rel., 301-41 6:5 ard 
ohr e vea resa ra y vemos 5. 44-5 
44 percent let Mort. Deb stock, K WG.. 100 . 2.05 
M«tropoltuan Elec f'rams., Defd., 1 000 001-1 314 016....... l .. 1/16 3/16 
5 per ceut. Cum *ref. 500,001 1,000 000............ 1 13/:6. 5/6 xd 
44 per cent. Deb. Stock, Re... q 100 88-100 
Mexico r rams. Co, Gen. Cons lsu Mort 50.) ear 5 per cent, 
CODE ““,... Жжж в оаа оа — . 887 p.c. 
Milwaukee Blectiic Rai) «га Light. 5, er cent, 30-yr. Con. 
Murt Bonds, 1926 1-5,500 and 7 -8.000 ............ $1000 .. 103.105 
Montres] Street R. II., 44 yer cent. dier lug Deb. €01-2,000 
ee ⁰⁰y ОООО. 00 100-102 xd 
New wenera! Traction, 6 per cent. Cum Pret., 1-10 000 and 
„„ араар UTR qois кушка 5 2-13 
Oldham, Ashton, and Hyde Tramway, Urdipary...... 10 2 
5 per cent. Cum. Pref. ............................ 10 83-9 
Perth Elec. Tramways (W A.). 5 per cent. 1 Mrt. рер. ok. 100 101.105 
Potteries Electric Traction, Ordhvary. 1-245.000 ............ 1 4-4 
5 per cent Cum Pref., 300 001-545 000.............. 1 4-3 xd 
44 per cent Debenture htock...................... 100 . 95.96 
Provincia) Tramways Co., Ordinary 1-24 912................ 10 05.5 
6 per cent. Cum. Pref., 1-10 000.................... 10 . 94-104 
Rangoon Klec. lramway and *uppiy Co., 6 p.c. Cum Pref., 
Pooh,, ³ð WAA Ырыа dx res 5 55 
44 per cent Ist Mort. l'eb. Stock, Red............. 1с0 963.97 
Sao Paulo Tramway, Light, and Power Со. o.. $1C0 121-125 
5 per cent. Ist Mort Deb, Red. 1929 1-1!1,C00 . ..$500 16-98 p.c. 
South Metr«politan Electric Tran ways e d Lighting Co., 
6 per cent (um Pref., 19,571-169 570, Prov. tests....... 1 414 
4 per cent. Deb St ск Кей. 1 40.................. 100 78 82 
Sunderland District Flectric Tran ways, 5 p.c let Mort. 
Dens , Red.. 1-1 600.................................... .. 60.70 
Yorkshire (West + idir) Klec Tram Co Ord, 70 001-110,000 5 1-14 
6 рег cent Cum Pref., 1-46.261.................... 5 25 38 
44 per cent. lat Deb. Stock, Ke e.. 10C0 84-87 
Eleetrie Railways.— 
Name. gr Last price. 
| £ £ 
Central London, Ordinary .......................... Lees ee 100 64.67 ха 
4 per cent. Pref. .................................. 100 82.84 xd 
» me 4ебетгей.......................... 100 44-17 
ape Deb. Stock (Prov Script certe , (ull) paid) .. 100 10 -103 
City and South London, consulidater Ordinary ............ 100 38 -40 
4 per cout Debenture N ck. q 100 101-104 
9 per cent. Pref. 8tock '91 100 114-117 xd 
— з Үз fe, “ЭО с cc 100 112 115xd 
à M c hark ake cas 100 110 113xd 
^ m uo OS, ouais. 100 108-111xd 
Liver p»ol Overhead, 5 ner cent. Pref ...................... 10 10-104 
Ordinary, 1-50 000 ................................ 10 33-44 
4 per cent. Mortgage l'ebentures, Red, 1-1,700.... — 94-96 
Underground Klectric Kailways of London, 5 per cent. 
rrofit-sharing Secured Notes ТАНЕР 42-45 


Telegraphs and Telephones.— 


Name. Amount Last price. 
Am zm Telegraph Co., 1-25,000 ............................ 10 2-5 
5 percent Debs. Ked., within 1.1.069 ............ 100 84-8/ 
American Telephone and Telegraph t oil t. Lrust 4 per cent. 
Bonds, 1-28 000 ana 53 001-78 000 ...................... #1 000 86.88 
Anglo-Ame.itcan lelegraph о. О: «пау .................. 100 55-58 xd 
6 per cont. Preferred Oroipary .................... 100 ©9-101 xd 
V. ferred O.dinary .......................... eese. 100 154-14 xd 
Ai gl -Portuguese telephone Co, 5 percent 1st Mort. Le b. 

Atick Hed. ðↄ². oue ER y n B ec Es 100 99-102 
Chill Telephone Co, 1-44 000_.............................. 5 773 
C mmerct 1 ‹ able Co., Ste. 500-year 4 p.c. Ib. Stk., Red.. 100 8 -93 
cuba submarine Telegraph t o., c riin«ry, 1-16 000.......... 10 4472 

10 per cent Freference, 1-6 000.................... 10 153 162 
Direct sp nish l'eiegrapb Co., Ordinaiy.................... 5 31 4 

10 рег cent t um. Preference ...................... 5 84 9j 

44 per ceut Dets,1€00 .......................... 50 894.1025 
Direct United States Cable oo 20 154-144 
birect, “est India Cable Co., 44 per cent. Debs, reg. 

within 1-1.200. Кеч4..................................... 100 99-101 
Fastern япа seuth African, 4 per cent. Mort. Debs , within Теру 

r ³h⁰0m Hr 8 
4 oer cent. Reg. Mort. Debs. (Mauritius ^ubstay), 
C AA UMP CAS СРИ EE v 25 99-101 
Faster Kxtension. Australasia and Crina, 1 300 000........ 10 121 134 
4 per cent. Mort. lien stock Регр ................ 100 59-102 
Easten Te egraph Co., Ordr ary stock .................... 100 13 .156 
34 per cent. Pref. rence stock .................... 100 85-87 
4 per cent. Mortgage Debenture Stok ............ 100 10 -103 
Creat Northern Telegraph o. ( f Copenhagen) ............ 10 22.34 
Пай ах and Hermu'as Cable Co., 44 per cent. lst Mont. 

Debs , within 1-1 200, кей.............................. 100 99-101 
1ndo-kuropeao Telegraph Coo 25 91-57 
Ма com's Wireless l'ejlegraph Co, Nos 2553.128-84,190...... 1 .. 3-5 
Monte Video Telephone Co., Ordinary 1-72, 6800) 1 ..15/16-1 1/16 

9 per cent. Preference, 1-86,492 . — .. hl 
National Telephones, Preferred ............................ 100 111-113 
Veterred м{осК.................................... 100 1114-1134 
6 per cent Cum. Firat Pref........................ 10 11-13 
s percent Cu, Second Ргеї...................... 10 .. 10,1? 
———— 5 percent N. n Cum. !hird Pref.................. 5 .. 5 7/10-5 11/16 
—— —— 3, percent Deb. Stock, R- qq 100 .. 97-4 
4 percent bheb. stock, Red........................ 100 100;-102, 
Oricnta: Telephone and El-ctric Compary.................. l.. 1414 
6 percent Cum PrekNæk cece eee es 1 ..1322-17 32 
Pacific and European Tel.. 4 p c. Guar. I» ha. Red., 1-1 000 100 .. 98 101 
Саед River Piate Tele. Co ,«rdina-y 1-100 000 .......... 9 64-7 
5 percent Cum. Pref , 1-40,000.................... 9 43-54 
45 percent Ivebenture st- ck, Red .............. 100 . 99. 12 
Telephone со. of Egypt, 44 рег cent. Deb. Stock, BRed....... 100 93-102 
West African Telegraph >n ooo ce ce ce ce ee eee . 10 10-104 
Ww. st Coast of America 1-70 000 and 55 001-53,008 .... :.... 24 .. M2 
4 p.c. Debs.. 1-1 500 guar, hy Western Telegraph.. 1 .. 88101 
West India and Pavama telegraph Ca., Ordinary .......... 10 .. 17/52 21/32 
6 per cent. Cum Ist Preference.................... 10 8.84 
—— 6 per cent. Cum 2ud Preference .................. 10 8.84 
5 per севе. а о уни JJ E К 151 ns 
Western Telegrap ls : -153 
4 per cent, Debenture Stock, Bed. ................ 100 984-101; 
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AND TRAMWAYS. 
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Trafic Returns for Increase or Miles of Accounts for past year, 
week. decrease, track open. 
Line. = шше ee ER RE E | 
Receipts 
Current Endin Total | Passengers | Car miles Pas- 
: . | Week. g Car 
Ending, 1907. | 1906 eek year. 1908. | 1907. recelpts| carried. anger mile. 
| £ £ £ £ d. 
Aberdeen Corporation .......... Feb. 19 1,147 | 1,187 | - 40 — hi 274| 271 Мау 51| 72,605 | 17,676 0С0 | 1,529682 |0:98 
Ayr Corporation „ 22 1 166 |+ 16 — 8 8 » 18 15,285 3,603,783 378,894 | 47 
Baker street and Waterloo Ry...| ,, 22| 5 020 | 2,430 |+ 590| + 6,739 ap| — = oe 2 — 
Birkenbead Corporation ........| » 23 974 965 |+ li] + 203 | 2355/2553 | March £2)| 65,408| 11,696,691 | 1 324 745 
Birmingham Corporation ......| » 15 6,258 | 5,560 | 898 — 56) | b' 3| 18,557 | 5,252,098 215.345 | :87 
Blackburn Corporation ...... » 19 9:5 868 | + 66| + 5,508 | 25:80 | 25 ч 54,951 | 10,095,028 | 1,002 372 |1:25 
Blackpool Corp ration „ 20 351 534 |+ 7 1.178 173 17 — = = PET = 
Bias pool Flestwood Trams..... Het. 26 511 279 |+ 32 - 1,139 | 164 | 164} Рес. 51| 34,819 2,707,9:8 625,110 | 3 09 
Bolton Corporation ............|Feb. 21) 2,097 | 1,912 | + 185| + 6.89 | 42 42 | March 31| 111 294 23,410,690 | 2,411,9€9 | 1°14 
Bournemouth Corporation...... „ 19| 1,522 | 1,259 |+ 65 + 209) | 24 | 243 „ 31 85,555 13,503,010 | 1,765,098 | 148 
Bradford Corporation .......... » 15 4,268 | 5987 |+ 281 +5359 | * 95 „ 31| 232427 | 46,728,977 | 5,167,26! |1:193 
Brighton Corporation .......... » 25| 668 630 |+ 18) - 5,119 [1719117191] „ 31| 50,652, 10,759,310 | 1,798,£05 |1-09 
Bristo! Tramway Company..... ; » 21 4530 | 4,055 | - 105 — 654 513 „ 5) 266,769 | 96,902,257 | 6.178,886 | — 
Burnley Corporation „ 22| 1,066 | 1.020 — 24 — 133 | 193 Г 31| 63.699 11,967,4.8 | 1,205, 1-31 
Burton Corporation ., 23 255 | 252 |+ 3 - 642 9i » 51| 15.576 3,383,527 | 421,517 |107 
Cardiff Corporation . Jap. 11| 1,894 1.918 — 21 = 32 62 13225 s» 51| 106,550 | 24,438,164 | 2,624,504 | 1-04 
Carlisle Tram ways Company . . . Feb. 22 152 157 ＋ 15 70 | 85 8°5| Doc. 31, 10,254 | 2,790 699 350,417 | — 
СИ London Railway........ „ 22| 5921 | 6,565 | - 441 - 2035 6 6 » 81 349,298 | 43,057,897 | 1,279,698a| 1°85 
Charing X, Euston,& Hamp. Ry , 22| 5,065 — — — 73 64 t a m - 24 
City and South London Raliway | , 2»| 3,216 | 5002 |+ 214| + 2,419 9 64 |А June 30 82,456 | 10,018,780 — — 
Colchester Corporation .. ...... |» 12 160 146 ＋ 14 — 8 8 |*March 51| 10,588 2.457.553 320,788 | 97 
Cork E. t. and L. Company ..... » 20 385 40 | = 16|- 193 | 154! 154 Dec 51| 25,052 5.966 364 89198 | — 
‘Croydon Corporation............ „ 41| 1,195 = — — 126% 12 c March 5 | 62,065 | 13,514,918 | 1, 202.408 |1 08 
Darwen Corporation T 2' 22 226 | - 1| - 40 723 783 — — = = S 
Dover Corporation Dec. 28 181 169 |+ 12' - 1,124 43 43 51| 12,468, 5,178,063 328,406 | 94 
Lucan Electric Ву... Feb. 21 102 87 | + 18 + Zn 62 63 e 2 = — P 
. Y, 21 4765 | 4450 |+ 318 + B6 | syl 44 — | — E = ie 
Dundee City Tramways ........ „ 19) 1,038 | 1,015 |+ 75 + 2090 | 22 | 22 Мау 15 57.672 | 15 554 906 | 1,162 792 | 878 
East Ham Corporation mm » 22 199 €19 | - 18| + 4% | 14 14 | March 31; 47,140 | 15,049,240 | 1,062,151 | 74 
Glasgow Corporation............ „ 22, 16,551 | 16629 | + 302 718.561 1774 | 169 May 51| 387.381 | 224,(63,0&8 | 20,350,367 | 95 
Gloucester Corporation — » 19 212 £22 |- .0 — 15 15 | March 51, 15,033; 3, 182,111 579,996 | 1-06 
d. N., Piccadilly and Brompton. ,. 22| 5 210 | 5899 | +1,350 | 4-13,705 91 9 = _ Ee EN 
Halifax corporation ............ — = = -— — 62574, 37 » 51) 77 996, 18,893,242 | 1,624 275 
. Huddersfield Corporation ...... „ 22| 1,589 | 1,587 | + 9} + 3298 | 354 | 35 „ 51| 8,196 | 15 252,150 | 1.804.745 72 
Hall Corporation „ 22| 2363 | 22:9 | + 105| + 6,507 | 26 26 » 31 121,186 | 29,151,543 | 2,956,406 
Ilford Corporation .. .. ........-- „ 15| 351 | 407 55 — | 104| 103 „, 31 26,489 6,586,754 | 615117 | 89 
Ilkeston Gorparation t roe es » 19 122 127 | - 5| + 405 9 9 d Bon BEN Dad пд 
Kirkcaldy Corporation.......... „ 12 258 255 + 5 — 74 74 May 15 13,702; 4,640,618 466,919 6'2 
10 United Tramways ... » 19] 1,155 1032 |+ 121| + 669 | 39 58 HM un P n 8 
Leeds Co atlon oeoo » 15 6.075 | 5960 |+ 115 +12,764 | 964 | 964 March 5' 327,794] 73,024,853 | 7,358,185 1 C6 
Leicester Corporation .......... „ 2| 2,037 | 2C01 | + 46 — 42 42 — ne — m = 
Liverpool Corporation .......... „ 15j 10,251 | 10,142 | + 109| - 972 | 104 | 104 Dec. 31, 563.793 | 122,094,528 | 12.115.£34 | 1-108 
Liverpool Overhead Rallway.... „ 25 1,452 | 1,263 + 48 + 123k) 925| 665| June30| 77,568 | 10,957,148 | 1,102,209 | — 
London County Council ........ „ 829 670 | 25,360 44,310 4227,53 98 98 March 31 178. 014 314,227 090 | 20,130 297 | 1-05 
Lowestoft Corporation Jan. 11 144 159) |- 6/+ 10| 34 — Sept. 50) 11,009| 2,622,922 343,190 | 1:03 
| 
Maidstone Corporation ........ ‘Feb. 20 143 85 |+ 60 — 3! 2 | March 31 5,913 1 186,566 157,050 | 1:14 
Manchester Corporation ........ „ 2&| 13,828 ‚12 9:9 | + 869: + 43.661 172 | 161 » 31 719,673 | 143,264,501 | 15,523,459 | 1°19 
Metropolitan District Rallway..| ,, 22| 8,771 | 8218 | + 753 + (179 24 22 : — = m _ 
Metropolitan Railway yx . 25, 14,855 | 14.789 | + 47 + 408 | 234 | 233 June 20 637,794 | 97,659,534 Ec 1:39 
Nelson Corporation ............ » 22 120 lei 4 - 2 23: 22 Narch 31 7.09| 2 055,500 203,203 |. ‘86 
Newcastle-on-Tyne Corporation. ,, 22! 5,709 | 5,893 | - 19| + 985 593 571 31 210.491 | 45,596,468 | 4,265,174 | 1-11 
Newport (Mon) Corporation....| , 15 565 570 | - 5| + 2.087 144 | 143 ! » 91, 32,421 7.760. 405 772753 | 103 
Oldham Corporation Dec. 8| 1,805 | 1,744 | + 61 + 4,550 | 35} | 353 » 251 €4,948 | 18,647,751 | 1,818,444 | 1:19 
Portsmouth Corporation......../Jan 18 1,470 | 14'6 |+ 54 — | 284 | 284 „ 3l 98,911 | 20.668825 | 2,199,823 | 1:15 
Reading Corporation Dec. 5 567 653 |+ 9 - 788 132 13) » 31 32,661 | 8,120 179 918.825 | ‘96 
Rochdale Corporation .......... — — — — — 20:9 |209 » 51! 54,138, 9,749,202 | 1,201,364 | 1:32 
Rotherham Corporation ........ -- = = = — | 10 10 » 51 26,916] 5,745,298 618,211 |112 
Salford Corporation ............ 155 17 4,303 4.151 T 172 4 6.01 = -— — = = с. " 
Scarborough Tramways Co...... | — — — — — 4780 4786 Dec. 31, 7.779 1,537,845 228,255 | 1:21 
Sheffield Corporation „ 25| 5,103 | 5,269 — 165| +116"8 | 65} | 653 | March 25 276,907 | 73 966,299 6,804,656 | 898 
Southampton Corporation ...... » 19 897 + 74 + 2,980 | 18 18 „ 31 49,185 | 9,437,396 | 1,142,085 | 1-25 
Southend-on-Sea Corporation....: 1 19 253 293 - + 168 9 9 „ 91, 20,07 ^| 4,431,728 390,578 | 107 
Stockport Corporation — — — — — 29 25 „ 31 50,127 | 8,617,127 | 1,248 656 | — 
| 
Bunderland Corporation ........ „ 23| 1,093, 1,219 - 136) - 21/6 | 20 20 „ 51 72,396 | 17,483,132 | 1,535,425 | 1:006 
Swindon Corporation .......... June 5 155 — — — 43 434 » 51 9,5900, 2,075,221 224,417 | 8 
Torquay Tramways ............ Feb. 2) 201 — — — 616; — = = = = = 
Wallasey U.D.C................. » 19 712 700 |+ 4j + 691 | 1268; 12°43 » 51. 43,607 7,995,451 862,125 | 1:26 
Warrington Corporation ........ — — — — — 65 61 » 1 19,204 | 4,965 296 429785 | — 
West Ham Corporation.. , 20 2,018 | 2,119! — 91 + 2,197,147 |147 | „, 31/1:2,881| 35,t02.836 | 2,556,854 | -789/10-26 
| | 
Wolverhampton Corporation.... „, 19 744 | 762 | - 18 | + 530 20 2 | » 31. 43,825] 9,276,025 966,155 | — 
| | | | 
* 1905-6 figures. t Lad 88 miles of interlacing track. à Train mile, с Miles of route. А Half-year's figures, 
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THE HOME OFFICE REGULATIONS. 


The inquiry now being held before Mr. James Swinburne 
as to the draft regulations of the Home Office dealing with 
the generation, transformation, distribution, and use of 
electrical energy in premises under the Factory and Work- 
shops Act, 1901, is being well attended. There were no 
less than one hundred and eighty-five objectors to these 
regulations, but а large number of these have united into 
different groups, so that it will not be necessary to hear 
one hundred and eighty-five representatives. The Incor- 
porated Municipal Electrical Association thus represent 
nearly all the municipal objectors, the London companies 
have united, and there are other groups represented by 
counsel. We trust that this will lighten the heavy respon- 
sibility placed on Mr. Swinburne in making his report. 
The objections to these regulations, which have been most 
carefully drafted by Mr. Scott Ram, the electrical 
inspector to the Home Office, are being divided 
into two groups. Thus, on the first day atten- 
tion was concentrated on general points affecting the 
whole question, while the details of the regulations are 
to be considered later. Of these general points, the 
question of the right of appeal is the most important. 
The Home Office acknowledge this by putting forward the 
following proposed addition to the regulations: In case 
any difference of opinion shall arise between an inspector 
and an occupier under this regulation, the occupier shall 
be entitled to make a statement in writing for submission 
to the electrical inspector.” This only gives an appeal 
from the Home Office inspector in any district to the head 
electrical inspector in London. If this appeal is not 
successful the case has to come before a magistrate which 
we think is not satisfactory. The magistrates are not, as 
a rule, qualified to give a decision on such technical 
points as would arise, and look to the Home Office to 
guide them in such matters. We think that the 
whole question of these regulations should be con- 
sidered as to the effect they may have on industry 
generally. Electric lighting and the electrical driving of 
factories is now so general that the influence of the 
regulations ultimately passed, while principally affecting 
electrical engineers, will extend to all the industries of the 
United Kingdom. The rules are framed to prevent danger 
to operatives, and without any consideration of cost. In 
fact, Mr. J. H. Gray, in his opening speech for the Home 
Office, was pleased to note that very few objectors had 
introduced “this low ground of objection.” If this argu- 
ment is carried out to its logical conclusion, it may lead to 
an industry being extinguished rather than allow a few 
accidents to happen to the workers employed. There 
would then be no need for any rules at all. Asan example, 
the electric driving of factories has been proved to be not 
only more economical than using one prime mover and 
countershafting, but also more safe. The risk of operatives 
being caught by belts and drawn into the shafting is 
reduced by electrical driving to a minimum. If, now, 
these new rules, with their automatic releases for 
the starting gear of three-phase motors and their 
means for quickly stopping the motor from “ every 
place,” so increase the cost of electrical driving as to make 
it less economical than a single prime mover, they will 
defeat their own object. The danger of any code like that 
before us being too rigidly interpreted is not found when 
a capable engineer like Mr. Scott Ram is in charge of the 
department. In course of time, however, the rules have to 
be applied by others who, while protecting the workers, 
also desire, like most Government servants, to protect 
themselves at the same time, and they find that this can be 
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most quickly done in office hours by enforcing the strict 
letter of the law. This is why we strongly urge the right 
of appeal to an independent expert. We believe as 
strongly as the Home Office in the protection of the 
intelligent workman against accidents, but no regulations 
will prevent а fool hurting himself. In attempting to 
protect the fool (who, unfortunately, is too frequently with 
us) the cost of production may be raised to а point which 
renders business unprofitable. The workmen would then 
be quite safe, because there would be nothing for them to 
do in the factory so carefully equipped under the Home 
Office regulations. This is not the safety which we, as a 
nation, require. 


OUR MENTOR. 


We аге not much concerned with the Times or its ways, 
but it is just a little indiscreet when it takes upon itself 
the position of grandmotherly adviser to the technical 
Press. Certainly, since the new era of management the 
Times does issue weekly supplements—spelled with an “а” 
rather than an “ө” would better indicate their value—hence 
presumes it knows something of technical matters. It 
does—it half follows Brougham in giving us a little of 
everything, but not everything of one thing. Its attempt 
to appeal to everybody means that it appeals to nobody. 
In a grandmotherly fashion it has taken up electrical 
matters, dealing with these more lengthily than with any 
other branch of engineering; and probably when history 
comes to be written it will be found that an inadvert- 
ence of the Times did more harm to the constituting 
“of a strong majority resulting in an arrange- 
ment for mutual defence ” than any other action in the 
history of the industry. The latest dogma of the Times 
is that “ considerable dissatisfaction bas been caused 
amongst the electrical manufacturing companies by the 
tone of recent comment in the technical Press on the 
present deplorable condition of the industry.” What is 
the tone, and is the whole or a small minority of the 
technical Press condemned? Is this dissatisfaction as to 
the “tone of comment” merely a political one of “ tariff 
reform " versus “free trade,” or is it that the technical 
Press have pointed out scores of times the danger of a 
continuous cutting of prices—a point that the Times seems 
just to have discovered, and so wants to make a record 
screech with ite new discovery? Of course, the subject 
cannot be technical, as the Tzmes does not deal with 
technics, yet “nothing,” says the Times, “could be more mis- 
chievous than the habit of certain journals [what journals ?] 
of asserting, or, at least, implying, the inferiority of foreign 
manufactures in certain departments [again, what manu- 
factures in what departments!] Let us come to grips, sir. 
Technical journalists, as a body, do not assert and do not 
imply unless they know, and as it is their duty to compare 
they are justified to state the results of such comparison. 
As а matter of fact, it is very easy to show points in which 
British workmanship is supreme, and that the cheaper 
productions of foreign workmanship offered in com- 
petition are really dearer, though initially they cost 
less. It is just as easy to show wherein the foreign 
competitor reigns supreme; and we know of no 
technical journal that generalises habitually, as the 
Times asserts. Which are these condemned journals? We 
are prepared to take up the cudgel on behalf of the 
technical Press if no worthier volunteer steps forward, and 
we deny point blank the truth of the Times accusation. 
The electrical industry owes its position very largely to 
experimental work carried on abroad, which, together with 
our own, has given results which again combined form the 
apparatus and systems in constant use. When we come to 


compare pieces of apparatus, many factors have to be taken 
into consideration besides costs. This is just what the 
technical Press does, and if it condemns, it condemns for 
valid reasons and not because the writers belong to this 
or that political faction. 


THE NATIONAL PHYSICAL LABORATORY AND 
ITS FUNCTIONS. 


There was issued this week the report by the committee 
appointed by the Treasury to inquire generally into the 
work now performed at the National Physical Laboratory. 
The circumstances which led up to the appointment of this 
committee of inquiry are too well known to need recalling 
here. Moreover, they are embodied in the report, a 
summary of which appears in another column. The terms 
of reference to the committee were to inquire into the 
character of the tests undertaken at the laboratory, the 
possibility of their interfering unduly with the business of 
other agencies, and the desirability of publishing the results 
of testing work. They were asked to report (a) “ whether, 
having regard to the industrial interests of the country 
generally, and to those of private agencies, any change is 
desirable in the scope of the work of the laboratory "; and 
(b) “on what lines any further development of its business 
should proceed." The result of the committee's investiga- 
tions has been awaited with much interest, not only by the 
private testing establishments and the analysts who are in 
the habit of adding engineering tests to chemical analysis, and 
who were beginning to look on the policy of the laboratory as 
a serious menace to their interests, but also by all classes 
of engineers, who look upon the laboratory as the proper 
institution to keep them abreast of physical research bearing 
on industrial problems, and to undertake the standardisa- 
tion and verification of instruments. Now, in so far as a 
State-aided institution undertakes work—even if it be the 
testing of materials —which can be competently discharged 
by private bodies for lower fees than are charged by those 
bodies, there can be no question as to the legitimacy of 
any grievances that are raised, and it must be admitted 


that such a policy acts as a very real menace to private 


interests. But it is clear that if the testing of materials 
or what has been commonly termed tbe commercial work— 
is withdrawn entirely from the sphere of the National 
Physical Laboratory, the staff of experimenters engaged 
there will be deprived of an important practical experience, 
and the advantage of the institution to tbe industry of the 
country will be considerably lessened. So that the com- 
mittee had really to decide upon a matter which was not 
only fraught with very great delicacy, but which had an 
important bearing on both the scientific and industrial 
aspects of engineering. They have suggested an ingenious 
means for extrication from the difficulty in regard to 
clashing between public and private interests. After all, 
the question of how best to consult the reasonable interests 
of private testing establishments without impairing the 
utility of the laboratory is one rather of practice than of 
principle. The practice recommended is to distinguish 
“commercial testing " into (a) “ contractual testing —i. e., 
the testing of materials to ascertain whether their quality 
and behaviour are in accordance with the requirements of 
contracts—and (b) “investigatory testing," which is in the: 
nature of investigation for commercial purposes of various. 
substances in which no question of contract arises. It is. 
proposed that the laboratory should be debarred from the: 
former (subject to certain reasonable exceptions), but im 
regard to the latter no restriction whatever is to be placed 
on the activity of the laboratory. There now arises the 
question of fees. It is intended to make the fees charged 
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by tho laboratory at least as high as those normally 
current for the testing of materials, and even higher than 
tho normal for “ reference testing.” This, we think, is an 
adequate safeguard against injurious competition with 


private enterprise, and should dispose of the idea that it 


is the intention of the laboratory to undercut prices. There 
are many other points in the report, which are, however, 
dealt with in our summary elsewhere. We consider that 
on the whole a very fair and equitable policy is defined by 
the committee, and, although little or no alteration is 
recommended in the scope of the work of the National 
Physical Laboratory as defined by the committee of 1898, 
the modifications now suggested will lead to the clearing 


* 


up of doubtful points of detail. | 


UNDERGROUND EXPRESS LINES. 

À point which seems to gain comparatively little con- 
sideration from the proprietors and engineers of the under- 
ground and tube railways in London is the provision of 
facilities for the running of express trains over their lines. 
Such a proposal has at various times been mooted without 
anything having been made of it. Of course, it is well 
nigh impossible to have an express service on the same 
tracks as those used for ordinary local services, and the 
proposal would, of necessity, involve the provision of 
separate tracks for express trains. But when we come to 
consider what а great saving of time, as well as other 
advantages, such as a diminution in the service, would 
result from such an arrangement, it would seem to be well 
worthy of a trial. After all, this should not be so difficult 
& matter, for we believe there already exists in 


London, on the District Railway Company's system, a. 


deep-level line upon which the experiment of an express 
service could be tried. The arrangement has already been 
tried with success on the New York Rapid-Transit Subway, 
and Mr. W. Barclay Parsons, in his paper on that interest- 
ing railway before the Institution of Civil Engineers, gave 
an aecount of the working of that arrangement. He 
said: “Stations for local tracks, except in a few instances 
where island platforms were more convenient, have plat- 
forms on the outside with short direct stairways leading 
: to the pavement. There are for each platform usually 
two exit and two entrance stairs. The express trains are 
served by island platforms, one between each pair of 
tracks, connected with each other and with the street 
pavements by an overhead bridge. At such stations 
passongers can transfer freely and without extra charge 
from local to express trains and vice verså. Such trans- 
ferring is done to an unexpected extent, the local trains 
acting as gatherers and distributors for the express trains. 
The express trains are scheduled to make about thirty 
miles per hour, and the locals thirteen miles.” 


MEASUREMENT OF THE INDUCTANCE OF A 
CIRCUIT AT NORMAL CURRENT. 


The well-known method of arriving at the inductance of 
а circuit by passing a sinusoidal alternating current 
through it and noting the volts, amperes, and ohmic 
resistance of circuit, leads to doubtful results when applied 
to a circuit which is only slightly inductive. The ci 555 
measured is then so little in excess of the resistance drop, 
that the least inaccuracy in the measurements is greatly 
magnified in the indugtance deduced. Mr. C. C. Chapin 
in the Electrical World describes а method by which this 
difficulty is avoided. The plan consists essentially of 
separating the counter E.M.F. of inductance from that of 
resistance, and measuring it alone. This is accomplished 


by the use of a differential galvanometer in which the 
counter E.M.F. of resistance of the test circuit is neutralised 
by that of another equal resistance placed in series. The 
scheme is shown in the diagram. e counter E.M.F. of 
resistance of the line under test is balanced by that of an 
accurately equal non-inductive resistance, Кл, placed in series 
with it, the connections to the galvanometer being such that 
the directions of the currente in the two coils are opposite. 
That this balance could be obtained may be readily seen 
by observing that the two portions of the circuit (the line 
and tbe rheostat) are in series, and that hence the currents 
in them must be in the same phase, and have the same 
instantaneous values, and give the same counter E.M.F. of 
resistance at all times. By impressing these two equal 
and synchronous potentials, due to resistance effects, on 
the two coils of the galvanometer in opposite directions, 
во that their magmetic fields ор ose and neutralise, the 
resultant value of the counter E. M. F. of resistance acting 
upon the galvanometer needle will be zero, leaving the 
counter E.M.F. of inductance for measurement by itself. 
The differential galvanometer used has a needle consist- 
ing of а bundle of fine iron wires suspended by a quartz 
fibre between the two halves of the coil, and with its 
axis set at an angle of 45deg. to the coil axis. The 
whole instrument is heavily shielded from external 
magnetic fields by soft-iron cylinders. The coil consisted 
of two similar parallel circuits of 56 ohms each. The 
sensitiveness is such that alternating E M.F. of ‘01 volt 
placed across the two coils in series (connected so as to 
help instead of oppose each other) gives а deflection of 
about 33mm., and this deflection is entirely independent 
of frequency within the commercial limits. For the 


purpose of adjusting tbe resistance of the carbon rheostat 


to exaet equality with that of the line, a double-throw 


Кто. 1. 


switch is inserted in the generator leads, as shown in 
Fig. 1, by means of which direct current may be used on 
the line. By adjusting the rheostat, R, (Fig. 1), with 
direct current in the circuit until no deflection of the 
galvanometer is obtained, the resistance of the rheostat is 
made just equal to that of the line. А number of test 
results are given showing а close agreement with the 
calculated values. 


THE WORKS OF THE REASON MANUFACTURING 
COMPANY, LIMITED. 


It is quite in keeping with the spirit of change that 
Brighton, whose unique situation and health-giving pro- 
perties led one writer to describe her nearly a cent 0 
as “ Proud as Phoenicia, Queen of Watering Places,” should 
have developed from the mere fishing village, as shown in 
the old prints of the place, to the big modern city by the 
sea. But what may seem less congruous is that such a 
fashionable and opulent pleasure resort should become the 
headquarters of an important and prosperous manufacturing 
firm. Still, the memories of the Regency period have by 
no means faded before the development of industrial activity, 
nor is the literary halo that encircles the town likely to 
diminish in the face of commercial and industrial enterprise, 
although we do not imagine that when Horace Smith 
referred in his poem to the “bleak downs of Brighton, he 
foresaw that almost at the foot of the said downs there 
would be placed the large works required by the Reason 
Manufacturing Company, Limited, for the manufacture of 
their various specialities. 

We were afforded the privilege of being shown over 
these interesting works the other day, and of witnessing 
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the manufacture of the Reason Company’s meters, fuse 
boxes, arc lamps, etc., in their various stages. The build- 
ings are comparatively new, having been completed in 
April, 1901, in which year they were occupied. They 
cover an area of 14 acres, with a frontage of 408ft., and 
are built in the form of a quadrangle, the various sections 
being connected by bridges, which afford easy means of 
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intercommunication. Before describing the equipment of 
the various shops and the manufacturing processes of the 
different specialities, it might be of interest to mention a 
few particulars concerning the history of the firm. 

The first Reason Manufacturing Company was formed in 
1891 to acquire the business of the late Mr. Henry Reason, 
who was the founder of the whole concern, and to whose 
foresight and energy the present company owes its standing 


among the electrical manufacturers of this country. The 
development of the undertaking under his management was 
extremely rapid, and various isolated premises had to be 
acquired tosupplement the original workshops in thecentre of 
the town. In 1900the present works were constructed in order 
to centralise all these separate workshops in one building, and 
the present company was formed in the same year, with а 
capital of £70,000. Unfortunately, during that year Mr. 
Henry Reason met with a fatal accident in Australia. Since 
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his death several changes have been made in the board of 
directors, which at present consist of Mr. William Reason 
chairman), Mr. H. C. Hughes, Mr. W. Cowderoy, and Mr. 

erbert Reason, the latter also being responsible for the 
management of the works and office and of the sellin 
5 The secretary of the company is Mr. W. N. 
Scott. 
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Coming now to the works themselves, the first part 
visited was the glass-blowers’ shop, in which are made the 
glass tubes used in the electrolytic meters and demand 
indicators. The parts of the tubes are formed separately, 
then joined together by means of heating. When this 
is completed the tubes are annealed in a gas stove. The 
demand indicator tubes are then filled with sulphuric acid 
by means of heating a glass bulb in which the acid is 


Fic. 2.—View of the Test-Room. 


placed. When one side of the tube is filled, the acid is 
drawn round to other parts of the tube by means of air 
suction. The tubes used for the electrolytic meter are 
carefully washed with caustic soda and other chemicals 
before they are filled with the solution, as the slightest 
impurity completely spoils the meter. The mercury in the 
electrolyte is in a “mercuric” or bi-valent condition, the 
reason being that mercurous solutions must all contain 
free acid, whereas a mercuric solution may be perfectly 
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neutral, and, therefore, without any conceivable action on 
the mercury or other materials present in the cell. The 
tubes are then fitted on a base and undergo a preliminary 
test before being fitted on to the shunts, after which they 
are assembled in another shop and fixed in their cases. 
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The apparatus employed in the manufacture of these 
meters is of the simplest kind, as the essential processes 
call more for individual skill and attention than for 
elaborate and complicated tools. Both the electrolytic 
meters and the demand indicators undergo separate tests 
at various stages. Fig. 2 presents a view of the testroom 


FIG. 3.—A portion of the Meter Department (Machine Shop). 


switehboards for testing the different capacities offdemand 
indieators—ranging from 24 amperes to* 1,000 amperes— 
were erected by the Reason Company, themselves. One 
consists of nine panels, each of which represents a different 
cireuit, and is fitted with а voltmeter, ammeter,"and quick- 
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break switch. A separate switchboard is used for currents 
up to 1,000 amperes, and is specially designed for the con- 
venient use of the Crompton potentiometer. Although 
the current used is obtained from the Corporation mains 
a battery of Tudor cells is used for testing, as it is 
possible to get a steadier current than that from the 


FIG. 4.—Machine Shop. 


in which the complete instruments undergo their final test. 
It will be.seen that the meters are fitted on racks and 
tested together. An electric current is passed through 
them, and the records are taken on strips of scaled paper 
placed underneath the reading-tubes. After records of all 
the necessary tests have been taken, the scale which is 
permanently fixed in the instrument is drawn. The 


mains. These cells have been in use over five years, and 
have worked extremely well. 

Fig. 3 shows portions of the meter department machine 
shop in which the parts of time switches and meters are 
made There are in all in this shop 16 drilling machines 
and lathes of various sizes, and seven bench machines. 
These are driven by one “h. p., 1,500-r.p.m., 460-volt, 
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5-ampere direct-current Bruce Peebles motor. · The position 
of the motor is not shown in either of the illustrations, but 
we may say tbat it is fitted against the wall, thus economis- 
ing in the way of floor space. It is connected by means of 
& Belt to a pulley and shafting, tbe arrangement of which 
is to be seen in the illustrations. In the arc lamp depart- 
ment а 10-h.p. Bruce Peebles motor is used to run the 
machines and lathes employed in the manufacture of the 
solid of “flame” arc lamps, enclosed arc lamps for 
alternating and continuous currents, and miniature arc lamps. 
There are at present in hand many large orders for twin- 
carbon lamps, and for the miniature lamps there seems to 
be a very large demand. A sbop is specially set apart in 
which the well-known fuse boxes and other accessories that 
are employed in connection with street-lighting are made. 
A big trade is done in fuse boxes, of which large stocks 
are always kept on hand. The cast-iron cases for all the 
manufactures are fitted up in oneshop. In this shop there 
are several patent automatic screw-cutting lathes, the screw- 
ing, pointing, and cutting of the screws all being done in 
one operation. All the machine tools in the shop are 
driven by two motors, each 10 h.p., and belted through 
shafting, similar to those which are seen in the illustrations. 
All the brass castings required are made іп а foundry. A 
fan in this foundry is driven by a small motor, wbich also 
drives an emery-wheel for grinding castings, etc. 

The pattern shop does not call for much comment, but 
the wood-working shop is of interest, inasmuch as all the 
machinery is driven by an electric motor. Though the 
machines are comparatively small, and consist principally of 
three circular saws, one planing mill, and a few hand-feed 
drills, these consume a tremendous amount of current, tbe 
motor driving them being a 20-h. p., 750-r.p.m., direct- 
current Bruce Peebles machine. A few smaller machines 
in another shop are driven by the same motor. . All the 
wooden parts, boards, etc., required for meters, fuse boxes, 
etc., are made in one of these shops, and finished off and 
polished in another. We might add that the office furni- 
ture was made in the ies al own joiners' shops. 

All the current required for power and lighting is taken 
direct from the Corporation mains, the batteries to which 


we have already referred being used for the purpose of 


steadying the current when required for testing purposes. 
The works, though they contain no machinery or tools of 
exceptional interest, are yet noteworthy for the complete- 
ness of their equipment. The various shops are spacious, 
light, and airy, and the articles are manufactured under 
the very best conditions. 

The welfare of the workman is not neglected here, for 
we understand that there are various sports and athletic 
clubs for the employés, which are encouraged by the firm, 
who provide excellent facilities not only for the recreative 
needs of their men, but for their convenience at the works 
themselves. А large messroom has been provided where 
dinners are served at remarkably low prices. 

We were pleased to notice that the various shops were 
in & very brisk state, thus showing that the business in 
hand is good. It is apparent, also, that a very fair street- 
lighting connection has been worked up. The company 
have agencies in London, Leeds, Newcastle, Glasgow, and 
Birmingham, as well as in Utrecht (Holland), Melbourne, 
and other places abroad. 

We have to acknowledge our indebtedness to Mr. Herbert 
Reason and to Mr. Fowler, chief of the demand indicator 
department, for showing us round these interesting works. 


THE CONDUIT SYSTEM OF ELECTRIC TRAMWAY 
CONSTRUCTION AND RECENT IMPROVEMENTS.* 


BY FITZ ROY ROOSE, A.M.LMECH.E, A. M. I. E. E., FCS. 
(І.С.С. ENGINEER'S DEPARTMENT). 


( Concluded from page 264.) 
SIDE-SLOT SYSTEM. 


An alternative method of construction is in operation 
viz, the side-slot system—of which only а very short 
length has been constructed in London. It has been in 


* Paper read before the Junior Institution of Engineers, 


operation in Bournemouth since 1905, and, although slightly 
cheaper to construet, has not, in certain. other respects, 
been entirely satisfactory. One of the slot rails forms the 
head of the running rail and the other forms the lip or 
cheek. Тһе wear round curves with heavy traffic is found 


to increase the width of the slot to such an extent as to be 


rather dangerous to ordinary traffic, and for that reason 


z. Miaiature Switch Board ig 
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the system may not be generally adopted in London 
where the traffic conditions are very severe, the length of 
line laid down being regarded as an experiment. 


ELECTRICAL DISTRIBUTION. 


Electrical energy for. driving the cars of the London 
County Council tramways is generated at Greenwich, in a 
new station of a present capacity of some 20,000 h.p. 16 


is generated at a pressure of 6,600 volts alternating current, 


Fig. 22. 
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and at that pressure is transmitted, by means of copper 
cables, to various sub-stations, each of which feeds a 
separate district. Power was originally obtained from 
various electric supply companies and from the Council's 
own or other companies’ plant, but now the whole energy 
is derived from Greenwich, power being taken from one 


| company only on occasions of overload, The second 
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section of the Greenwich generating station is now under 
construction, and, when completed, about 50,000 h.p. will 
be available. 

Sub-Station Conversion, eic. The current, on being received 
at а sub-station, is converted from alternating to continuous 
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less liable to break down insulation and leak away, although, 
when testing the conductor bar work for insulation, etc., a 
pressure of 2,000 volts alternating is used as a precaution 
against weak points. The current, on being received from 
the central power station, is controlled by a switchboard 


INSULATOR, 


Fig. 27. Iron Hood: 


Fig. 26. Porcelain Cup, os 
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Fig. 24. 
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current at a pressure of 550 volts by motor-generators 
(synchronous and asynchronous), the motors of which are 
driven by the alternating current received from Greenwich, 
and in turn the motor-generators transmit the energy at 


Fig. 32. 
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continuous current to the different feeding points in each 
district, there being a feeding point to every half-mile 
section. Continuous current is used on tbe lines in pre- 
ference to alternating, as, amongst other advantages, it is 
easier to control, Кай, being at а much lower pressure, is 
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Fig. 29. Pin. 


consisting mainly of three parts each made up of а 
number of slate or marble panels. One part receives the 
high-tension current from Greenwich, and, through its 
necessary switches, meters, etc., passes it on to the 


Transverse Section through Mechanism Pit in Roadway. 


motor-generator. 
rator, through switches, and transmits it through an auto- 
matic cut-out, ammeter, and voltmeter to two copper ’bus 


Another part receives it from the gene- 


bars running the length of the switchboard. The third 
part consists of the feeder panels, which collect the current 
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from the bars and distribute it through necessary meters 
and switehes to the feeder cables, and these carry 1t to the 
feeding points. 

Automatic Circuit Breaker.—Each feeder panel and 
dynamo panel has an automatic switch forming a circuit 
breaker, which performs a similar function to that of a 
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Fig. 3u Longitudinal Sectional Elevation of Crossover 


of supply, an operation which is effected by various con- 
trivances, a satisfactory type being a magnetic blow-out. 
The switch maintains contact mechanically. The lever 
which holds the contacts together is kept up by means of 
a toggle, directly underneath which a magnetic coil is 
placed and connected in series with the main circuit. 
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safoty valve on a steam-engine, its object being the safety 
of the dynamos, cables, switchgear, ete. For instance, 
should an excess of current pass through the cables from 
the dynamos, which might happen from an unduly heavy 
working load being suddenly thrown on the dynamos, or 
should а bad leak arise, which would also put a heavy load 


Fig. 33: 
Side Elevation. 
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on the dynamos, if there were no circuit breaker, the cables, 
being insufficient to carry the load, might melt, the dynamo 
would spark and flash badly, which would damage the 
brush gear, eto., and in the event of a dead short-circuit 
might burn the armature of the dynamo right out and 
wreck the board. The object of an automatic circuit 
: breaker is to open the circuit between the fault and source 


When the current is normal the magnetic coil is not strong 
enough to attract the solenoid core up and open the switch, 
but as the current rises on the main circuit, and thus 
through the coil, the weight of the core is overcome, and, 
being drawn up, trips the toggle. The switch opens, and 
the circuit is broken, and simultaneously the arc set up is 


Plan with cover removed. 


Fig. 34. 
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destroyed by the magnetic flux. An electric alarm, which 
is usually attached, attracts the observation of the switch- 
board attendant. 

Reversible Polarity.—A point of interest about the main 
low-tension switches on these feeder panels is that the 
polarity can be reversed on the feeders at will This is 
done by having a double set of jaws, two at the top and 


THE ELECTRICAL ENGINEER, MARCH 6, 1908. 


E 


two at the bottom ; the blade of each switch being pivoted 
between the upper and lower jaws. The cables carrying 
the current from the 'bus bars to the feeder panels are 


Fic. 35. 


connected to these jaws. The normal position is to have 


feeder panels are joined up to other lead-covered cables, 
which are drawn through earthenware pipes to the various 
feeding pointe every half-mile along the routes. Brick 
pits are built at intervals of about 100 yards for oonveni- 
ence of ee cables into the pipes, and for making 
the joints. he feeding pointe terminate in cast-iron 
feeder pillars erected on the footpaths. Each of these 
pillars, to which there is a door, back and front, contains 
а miniature switchboard (Fig. 21), cousisting of two slate 
slabs, each of which has in front four switches, their jaws 
and blades being connected through holes іп the slate to 
terminal studs at the back. The two feeder cables are 
drawn up into this pillar, the positive one being bolted on 
to the stud of the switch blades of the top or positive 
panel, and the negative connected to the stud of the switch 
blades on the bottom or negative panel, the four blades 
being connected to their feeder cable by copper strips. 
Four distributing cables are taken through earthenware 
pipes, one from each jaw of the four switches on the top 
panel through a cable pit (Figs. 19 and 20), to the positive 
conductor bars in the two tracks, each side of the break 
forming the section insulator, which has already been 
mentioned, and four distributing cables are taken, one 
from each of the four switches on the lower panel, to 
the negative conductor bars in the same way. It will now 
be seen that should it be necessary to cut off the current 
from any half-mile section, it can be done by drawing 
the switches in the pillars at either end of the section, thus 
isolating the line from the feeder cables. It is possible at 
the same time, should necessity arise, to cut out the feeders 
in each pillar by disconnecting the copper strips from them 
and bolting them together, and thus bridging the gaps at 


the switch blades in the top contacts. This makes a given the section insulator, and making one feeder pillar feed two 
conductor bar in the conduit positive and the other negative. sections instead of one section, the intermediate pillar 
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If an earth develops on the positive the switch blades are 
put into the bottom jaws. The connections are so arranged 
that this operation reverses the polarity of the conductor 


merely acting as a connecting link. This is done when any 
feeder has to be thrown dead, either for repairing faults or 
other reasons. In each of these pillars telephones are 


bars in the conduit, thus putting the fault on the negative | provided communicating with the sub-stations feeding each 
which is earthed in the substation. The fault is then | district. A special telephone has lately been added to all 
corrected as soon as traffic permits. tramway termini which enables the inspectors and con- 

Feeding.—The feeder cables on leaving the low-tension | trollers to communicate with their head offices, and officials 
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at the head offices can also communicate with the termini, 
. & loud gong sounding in the pillar to attract the attention 
of the inspectors in charge. 

COLLECTION OF CURRENT. 


Plough.—The current is transferred from the conductor 
bars to the motors on the cars by means of a collecting 
device called a plough (Figs 10—13), which is suspended on 
two horizontal bars or slides fixed to the car truck, and is 
free to traverse the entire width of the car. The ploug.. 
consists of a main body of a rubber composite material, 
through which the two insulated leads pass, terminating 
in two rubbing surfaces, one on either side of the body, 
called shoes. These are made of cast iron, and are 
attached to the main body by means of springs and links, 
and the former, when fully expanded, leave the two sur- 
faces Tin. to 7lin. apart. When the plough hangs in 
` position between the conductor bars, each spring has to be 
ri деган half an inch, thus keeping the rubbing surfaces 
of the shoes pressing against the two conductor bars. The 
actual connection between the motor leads and the shoe is 
made by a small flexible conductor, which on occasion acts 
as a fuse. Current on reaching the car through 
automatic cut-outs to the controller on the driver's plat- 
form, whence it is transmitted through a series of resist- 


Fig. 38. Elevation. 
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ances to the terminals of the motor, and which resistance 
the driver cuts out when starting up the car from rest. 


INSERTION OF JUNCTIONS, ETC., DURING RECONSTRUCTION. 


Having described the past and present methods of con- 
struction of the conduit system, some reference to the 
difficulties to be overcome during reconstruction when 
inserting junctions, etc., into existing electric conduit lines, 
carried out whilst the car service is maintained, may be of 
interest. Such work is accomplished in the following 
manner: The line is first thrown dead ; the conductor bars 
are removed, and the old conduit and track foundations 
broken out, сагв being run over the existing rails, which are 
packed up temporarily for the purpose. Traffic is suspended 
for a few hours during one night to enable the old ironwork 
to be replaced by new, which is packed up in the same 
manner, to allow the cars to run until it is possible to 
suspend traffic again for a short time, when the new conduit 
is formed and concrete foundations, ete., inserted. Traffic 
has once more to be suspended during the night in order 
that the conductor bara, jumpers, etc., can be replaced. 
The difficulties* of general construction work are greatly 
increased owing to the many obstructions which have to be 
encountered. Pipes, cables, etc., require to be diverted, on 
account of being laid at such shallow depth, before the 
conduit can be excavated or, as often happens, during its 
actual construction. Some of the most notable examples 
on the London lines occurred in Nine Elms-lane, where 
several large mains, including some 27in. and 36in. in 


The photographs exhibited illustrate some of the difficulties met 
, With during the process of reconstruction. 
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diameter, had to be diverted, in addition to sundry small 
pipes throughout the whole length. 


CONCLUSION. 


The conduit system of tramway construction has been 
greatly criticised, chiefly, however, on account of its 
greater cost of construction and maintenance compared 
with that of the overhead system, but very little has 
been proved against it as regards its general 
efficiency in operating. It has many points to recom- 
mend it, amongst others that it is much more sightly 
than the overhead system, there being no standards or 
overhead wires to disfigure the street, and when one con- 
siders the mass of such wires, ete., at an ordinary junction 
on the overhead system, one shudders to think what such 
crossings as the Elephant and Castle, St. George’s-circus, 
or any similar distritt in London would be like with that 
system in vogue. It has a possible rival in surface-contact 
system. The London County Council are at present 
experimenting with a short length of the “ G.B.” (Griffiths- 
Bedell) system, but it yet remains to be seen if this, or 
any form of stud-contact system, will prove satisfactory 


-under the conditions met with in London, although a few 


miles are being operated in the provinces. 
Fig. 39. Plan. 
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The comparative average cost of the conduit, surface 
contact, and overhead systems is as follows, but it must, 
of course, be noted that in every system the cost of con- 
struction varies greatly, e to the nature of the 
obstructions and the extent of special work necessary : 


| Per mile (single) 
Conduit (including special work, pipe diversions, otc.) ... £17,000 
Surface contact a M " М . . 29,700 
Overhead 7$ - T э ise 28 


The first installation of tramways on the conduit system 
in London was carried out with Sir Alexander Kennedy 
(past-president of the Institution of Civil Engineers) as 
consulting engineer ; and since ite completion the construc- 
tion and conversion of the permanent way and roadway 
for the conduit system and street improvements connected 
therewith have been under the direction of the chief 
engineer to the London County Council, Mr. Maurice 
Fitzmaurice, C.M.G., M.I.C.E., M.A., etc., whilst the elec- 
trical equipment of power and sub-stations, together with 
feeding arrangements, have been supervised by the chief 
officer of tramways, Mr. A. L. C. Fell, МТЕЕ., the 
buildings of the central power station and sub-stations 
being Тараа by and built under the direction of the 
VEA to the London County Council, Mr. W. E. Riley, 

In conclusion, the author desires to thank those who 
have kindly assisted him by lending the lantern slides and 
the photographs used in connection with the illustration of 


his paper. 


e 
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ELECTRICITY IN FACTORIES AND WORKSHOPS. 


Inquiry into Home Offlce Draft Regulations. 


This inquiry was opened last Tuesday morning, when 
Mr. James Swinburne, who had been appointed com- 
missioner for the purpose, commenced the sittings for the 
hearing of the objections against the draft regulations 
proposed by the Ноше Office for the generation, trans- 
formation, distribution, and use of. electrical energy in 
remises under the Factory and Workshops Act, 1901. 
ur readers will be better able to follow the proceedings 
which took place at the inquiry with а copy of the draft 
regulations before them, and before giving а report we 
set out a copy of the draft as originally proposed : 


Whereas the generation, transformation, distribution, and 
use of electrical energy in any factory or workshop, or any place 
to which the provisions of Section 79 of the Factory and Work- 
shop Act, 1901, are applied by that Aot, has been certified in 
pursuance of the said section to be dangerous: I hereby, in 
pursuance of the powers conferred upon me by that Act, make 
the following regulations, and direct that they shall apply in 
all places before mentioned. These regulations shall come into 
force on Jan. 1, 1908, except as regards such parts of electrical 
Stations as were constructed before July 1, 1907, in respect of 
which they shall come into force on July 1, 1908. 

Duties. 

It shall be the duty of the occupier to comply with these 
regulations. And it shall be the duty of all agents, workmen, 
and persons employed to conduct their work in accordance with 
these regulations. 

Definitions. 

In these regulations : 

Pressure means the difference of electrical potential between 
any two conductors, or between a conductor and earth, as read 
by a hot-wire or electrostatic voltmeter. 

ud pressure means a pressure normally not exceeding 250 
volts. 

Medium pressure means a pressure normally above 250 volts, 
but not exceeding 650 volts. 

High pressure means a pressure normally above 650 volta, but 
not exceeding 3,000 volts. 

Extra-high pressure means a pressure normally exceeding 
3,000 volts. 

System means an electrical system in which all the conductors 
EM 9 are electrically connected to a common source of 


Conductor means an eleotrical conductor arranged to be 
electrically connected to а system. 

Apparatus means electrical apparatus, and includes all appa- 
ratus, machines, and fittings in which conductors are used, or of 
which they form a part. 

means a cable, wire, rod, strip, or other form of con- 
ductor used for conveying electrical energy. 

Circuit means an ‘electrical oircuit forming a branch of a 
system. 

Insulating stand means a 
floor, platform, stand, or mat 


of such size, quality, and con- 
Insulating screen means a 


struction according to the 


screen circumstances of the use 
Insulating boots means) thereof, that a person is 

boots thereby adequately protected 
Insulating glores means] from danger. 

gloves 


Covered with insulating material means adequately covered 
with insulating material of such quality and thickness that 
there is no danger. 

Bare means not covered with insulating material. 

Live means electrically charged. 

Dead. means at, or abont. zero potential, and disconnected 
from any live system. 

Earthed means connected to the general mass of earth in such 
manner as will ensure at all times an immediate discharge of 
electrical energy without danger. 

Sub-station means premises, or that part of any premises, in 
which electrical energy is transformed or converted, and which 
are large enough for a person to enter after the apparatus is in 
position. 

Switchboard means a collection of conductors and apparatus 
for the purpose of controlling the current or pressure in any 
circuit or circuits. 

Switchboard eway means any 
ment used in connection with a switch 
for a person to enter. 

Authorised. person means a person appointed by the occupier 
to carry out certain duties incidental to the generation, 
transformation, distribution, or use of electrical energy, and 
competent to carry out those duties. . 


eway or compart- 
rd and large enough 


Danger means danger of shock, burn, or of other injury to 
persons employed, or of fire, attendant upon the generation, 
transformation, distribution, or use of electrical energy. 

Exemptions. 

(a) Nothing in these regulations shall apply to any system the 
normal working pressure of which does not exceed 130 volts 
continuous or 65 volts alternating. 

(b) Nothing in Regulations 7, 8, 9, and 10 shall apply in 
electrical stations to any circuit, conductor, or cable used for 
conveying electrical energy for public supply. 

(c) Nothing in Regulation 12 shall apply to any motor of a 
motor-generator or to any motor forming a part of any eleo- 
trical converter, regulator, or similar apparatus. 

(d) If the occupier can show with regard to any requirement 
of these regulations that the special conditions in his premises 
are such as to prevent danger not less adequately than if the 
said requirement were observed, that requirement shall be 
deemed to be satisfied. 

Regulations. 


1. All apparatus and conductors shall be sufficient in size 
and power for the work they may be called upon to do, and so 
constructed, installed, protected, worked, and maintained as to 
prevent danger. 

2. All cables shall be covered with insulating material, and 
further efficiently protected where necessary to prevent danger ; 
or they shall be so placed and safeguarded as to prevent danger. 

5. Every switch, circuit breaker, and isolating link shall be: 
(a) so constructed, placed, or protected as to prevent danger ; 
(b) so constructed and adjusted as accurately to make and to 
maintain good contact ; (c) provided with an efficient handle or 
other means of working, insulated from the system ; (d) so con- 
structed or arranged that it cannot accidentally fall or move into 
contact when left out of contact. 

4. Every switch and circuit breaker shall be so constructed as 
to be incapable of remaining in partial contact, or of maintaining 
an arc on breaking circuit. 

5. Every fuse, and automatic circuit breaker used instead 
thereof, shall be so constructed and arranged as effectively to 
interrupt the current before it so exceeds the working rate as to 
involve danger. It shall be of such construction, or be so 
guarded or placed, as to prevent danger from overheating, or 
from arcing or the scattering of hot metal or other substance 
when it comes into operation. Every fuse shall be of such con- 
struction, or be so protected by a switch, that the fusible metal 
may be readily renewed without danger. 

6. Every electrical joint and connection shall be of proper 
construction as regards conductivity, insulation, mechanical 
strength, and protection. 

7. Efficient means, suitably located, shall be provided for 
cutting off all pressure from every circuit. 

8. Every circuit shall be efficiently protected from excess of 
current, and every circuit arranged to carry more than 750 watts 
shall be separately so protected. 

9. Where one point of а system is connected to earth, no 
single-pole switch other than a link for testing purposes shall 
be placed in any cable connected thereto. | 

10. Where one of the main conductors of а system is 
uninsulated and bare, such as а bare return of а concentric 
system, no switch, fuse, or circuit breaker shall be placed in 
that conductor, or in any conductor connected thereto, and the 
said conductor shall be earthed. 

11. Every motor, converter, and transformer shall be pro- 
tected by a switch or switches, suitably placed, and so con- 
nected that all pressure may thereby be cut off therefrom and 
from any apparatus in connection therewith. 

12. Every electrical motor shall be controlled by an efficient 
switch or switches for starting and stopping, so placed as to be 
easily worked by the person in charge of the motor. Every 
electrical motor rated at more than one-third of а horse-power 
shall be further protected by a release that will automatically 
break the circuit if the current is interrupted, unless the motor 
is e of re-starting automatically on the current being 
restored. In every place in which machinery is being driven 
by any electrical motor, there shall be means at hand for 
quickly stopping the motor. 

13. Every flexible cable for portable apparatus shall be con- 
nected to the system either by efficient permanent jointe or 
connections or by a properly construc connecbor. Every 
portable apparatus and its flexible cable shall be independently 
controlled руа switch conveniently placed. Adequate pre- 
cautions shall be taken against shock, due to leakage or other 
cause, in all places where the person handling the portable 
apparatus is not insulated from earth. In such places, and in 
any place where the pressure exceeds low pressure, the switch 
Shall be so constructed as to break the circuit on each pole. 

14. The general arrangement of switehboards shall, so far as 
reasunably practicable, be such that: (а) all parte which may 
have to be adjusted or handled are readily accessible ; (b) the 
course of every cable may be readily traced ; (e) conductors 
connected to different systems are kept apart and can be readily 
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кошо; (d) all bare conductors are so placed or pro- 
as so prevent danger from accidental short-circuit. 

15. Every switchboard having conductors normally so exposed 
that they may be touched shall be located in an area or areas 
set apart for the purposes thereof and suitably fenced or 
enclosed. No person except an authorised person, or a person 
acting under his immediate supervision, shall have access to any 
part of such area. 

16. All apparatus appertaining to a switchboard and require- 
ing handling shall so far as practicable be so placed or arranged 
as to be operated from the working platform of the switchboard, 
and all measuring instruments and indicators connected there- 
with shall so far as practicable be so placed as to be observed 
from the working platform. If such apparatus be worked or 
observed from any other place, adequate precautions shall be 
taken to prevent danger. 

17. At the working platform of every switchboard and in 
every switchboard passageway, if there be bare conductors 
exposed, or arranged to be exposed when live so that they may 
be touched, there shall be a clear and unobstructed passage of 
ample width and height with a firm and even floor. For low 
p and medium pressure the clear height shall not be less 

han 7ft. and the clear width not less than 3ft., and for high 
үш and extra-high pressure 8ft. and 4ft. respectively. 

are conductors shall not be exposed on both sides of a switch- 
board ү eway unless either the clear width of the passage 
{з double that otherwise required, or the conductors on one 
Bide are so guarded that they cannot be accidentally touched. 
Adequate means of access, free from danger, shall be provided 
for every switchboard geway. 

18. In eve switchboard for high pressure or extra-high 
pressure: (a) Every conductor within reach from the working 
platform, or in any switchboard passageway, shall be so placed 
or protected as to prevent danger; (b) the metal cases of all 
instruments shall be either earthed or completely enclosed with 
insulating covers; (c) all metal switch-handles, and all metal 
rods connecting them with the switches, shall be earthed; (d) 
every switchboard in continuous use shall be so arranged that 
the conductors thereof can be made dead in sections, and no 
work shall be done at any section unless that section be (a) 
made dead, and (b) so separated, by permanent or removable 
divisions or screens, from all adjoining sections of which the 
conductors are live, that the work may be carried out without 
danger. 

19. All fixed coils, conductors, or terminals of generators, 
motors, transformers, or other apparatus, at high pressure or 
extra-high pressure, and within reach from any position in 
which any person employed may require to be, shall be so 
protected as to prevent danger. 

20. Where a high-pressure or extra-high pressure supply is 
transformed for use at a lower pressure, adequate means shall 
be provided to prevent the lower pressure system from being 
accidentally charged above its normal pressure by leakage or 
contact from the higher pressure system. 

21. Adequate precautions shall be taken to prevent any metal 
other than the conductors from becoming electrically charged, 
and such metal shall be earthed where necessary to prevent 
danger. 

22. Adequate means shall be provided and used for prevent- 
ing any conductor or apparatus from being accidentally or 
inadvertently electrically charged when persons are working 
thereon. 

25. Where necessary to prevent danger, insulating stands or 
screens shall be provided and kept permanently in position, and 
shall be maintained in sound condition. 

24. Portable insulating stands and screens, boots, and gloves 
shall рот and used when necessary to prevent danger, 
and shall be periodically examined by an authorised person. 

25. Adequate working space and means of access, free from 
danger, shall be provided for all apparatus that has to be 
worked or йерей to by any person. 

26. Allthose parts of premises in which apparatus is placed 
shall be adequately lighted to prevent danger. 

27. All conductors and apparatus exposed to the weather, 
wet, corrosion, or to inflammable surroundings or explosive 
atmosphere, or used in any process or for any special purpose 
other than for lighting or power, shall be so constructed or pro- 
tected, and such special precautions shall be taken, as may be 
necessary to prevent danger in view of that exposure or use. 

28. Adequate periodical tests shall be made by an authorised 
person to ensure (a) that the insulation of all conductors and 
apparatus is duly maintained; (b) that no metal part of any 
A pA other than the conductors thereof, is electrically 
charged so that there is danger; and (c) that all earth con- 
nections are in order. Adequate periodical examinations shall 
also be made by an authorised person to detect any other defects 
from which danger may arise. 

29. No person except an authorised person, or a person actin 
under his immediate supervision, shall undertake апу wor 
where technical knowledge or experience is required in order 
to avoid danger. 

50. Instructions as to the treatment of persons suffering from 


electric shock shall be affixed in all premises where electrical 
energy is used, other than for incandescent lighting at low 
pressure, and in all premises in which electrical energy 18 
generated or transformed. | i 

31. Every sub-station shall be of ample dimensions and 
substantially constructed of fire-resisting material, and shall be 
so arranged that no person can obtain access thereto otherwise 
than by the proper entrance, or can interfere with the apparatus 
or conductors therein from outside ; and shall be provided with 
efficient means of ventilation and be kept dry. 

32. Every sub-station shall be under the control of an autho- 
rised person, and none but an authorised person or a person 
acting under his immediate supervision shall enter any part 
thereof where there may be danger. | 

55. Every underground sub-station shall be provided with 
adequate means of access by a door or trapdoor, with a stair- 
case or ladder securely fixed and so placed that no switchboard 
or bare conductor shall be within reach of а person thereon: 
Provided, however, that the means of access shall be by a 
doorway and staircase if (и) any person is regularly employed 
therein, other than for inspection and cleaning ; or if (5) there 
is moving machinery therein, other than ventilating fans ; or if 
(c) there is extra-high pressure therein. 


Mr. JAMES HUNTER Gray, leading counsel for the Home 
Office, explained the procedure which it was proposed to 
adopt at the inquiry, and a discussion took place between 
the parties on this point. It was ultimately decided to 
deal first of all with the three or four main general ques- 
tions, and after this had been disposed of, to consider 
means for dealing with the more detailed questions 
involved. | 

Lord RokERT CkEcir, K.C., M.P., who appeared for the 
London electric supply companies, suggested that if the Home 
Office decided in their favour on these main points it might 
lead to the retirement of many of the objectors, and thus con- 
siderably curtail the proceedings. The points upon which 
objections were raised were: (1) as to whether there should 
be а second separate authority; (2) the limitation of 
voltage; (3) the right of appeal; and (4) whether the 
regulations should be made retrospective. 

After a little further discussion, Mr. SWINBURNE inti- 
mated his intention to divide the inquiry to a certain 
extent in two portions. 

Mr. J. HUNTER GRAY thereupon opened the case for the 
Home Office. He first of all sketched the history of electric 
lighting in this country, with a view to showing its bearing 
upon the present inquiry. He thought that most of the 
objections were based upon a complete misapprehension. 
He read various sections of the Electric Lighting 
Acts of 1882 and 1888 to show that those Acts 
only applied to electric lighting stations, and pointed 
out that it consequently became the duty of another 
department of the State to make provision for the 
safeguarding of the lives of workmen in factories. The 
Factory Act of 1901 really brought electricity stations 
within those Acts, and it was under Section 79 of that Act 
that the present inquiry was being held. In 1904 the 
Secretary of State certified the use of electricity within bis 
schedule of “dangerous trades,” and in that year an 
attempt was made by the Home Office to put into opera- 
tion a set of regulations for the control of the same. This 
proposal evoked much opposition, and it was, therefore, 
thought desirable to withdraw it until a complete code 
could be brought forward. Such a code, he said, was now 
before the Commissioner. The regulations now proposed 
had been prepared by Mr. Scott Ram, Н.М. chief inspector 
under the Factory and Workshops Act, as the outcome of 
four years’ continuous examination and investigation into 
all methods of electrical installation throughout the 
country. Counsel went on t» show what practical objec- 
tions seemed to his advisers justifiable. Не said the Board 
of Trade regulations were directed to the safety of the 
public, and nothing else. The Home Office regulations, on 
the other hand, were directed, not to the safety of the 
public, but to that of the workmen, and, consequently, the 
rules must differ. He said that every attempt had been 
made to avoid the duality of control. Referring to the 
Board of Trade Regulations A (1) of those dated 1905, and 
relating to the wiring of occupiers’ premises, he said 
these seemed to clash with some of the regulations 
now proposed by the Home Office. To avoid this 
the Board of Trade had decided to relinquish their 
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control of pressure supply to consumers, and this was 
to come under the control of the Home Office, whose 
rules related to the same matter. The Home Office, in 
their tarn, proposed to leave Sections 24 to 28 of their 
draft regulations to the Board of Trade. He said it would 
appear onerous to expect а consumer to be responsible for 
parts of his installation which he was not allowed to 
touch—+.e., meters, cut-outs, etc.—and it was desirable that 
this should be given up so far as the Home Office was 
concerned and left to the Board of Trade. He had drafted 
certain alterations in some of the rules to make this change 
possible ; the effect of which alterations would be that 
certain regulations would not affect a consumer's installa- 
tion on the supply side of his terminals. | 

Counsel next dealt with the point as to whether the 
rules should be made retrospective. He admitted that it 
would be hard that rules which were intended for the 
future should make it impossible for existing works to 
earry on their operations, and he suggested that certain 
exemptions should be made to meet this difficulty. It was 
at one time proposed to frame a special rule to effect this 
purpose, but the exemption which was already in the 
regulations ought, in his opinion, to cover this case. He 
here stated that the object of the Home Office was to keep 
the rules in the shortest and simplest form, and he asked 
objectors to think twice before they suggested additional 
words or even rules. The Home Office would rather drop 
& particular rule than load it up with words. 

Counsel now came to the third point —i./., the question 
of right of appeal. Не admitted that the request for the 
right of some form of appeal was fair, but contended that 
under the proposed procedure such appeal would be always 
obtained in the best possible form. He explained that 
there were certain factory inspectors appointed over certain 
districts. The duty of these officials would be to inspect 
and find out whether the rules were being complied with 
or not, and to point out any breach in their observance. 
If the owner failed to make good that breach the inspector 
would send a report of the matter to the Home Office, and, 
unless the electrical inspector was otherwise satisfied, he 
would visit the place and examine into the complaint on 
the spot. He would then have an opportunity of hearing 
the occupier’s case. That, he said, would answer the 
objection that the electrical inspector would not be able to 
personally investigate into complaints. But the Home 
Office would go even further, and give to the owner an 
opportunity of making a statement in writing to the Home 
Office, who would then have before it the separate state- 
ments of the owner and the factory inspector. It would 
then be able to examine the two sides of the case, and 
subsequently the electrical inspector would visit the 
premises as to which the complaint was made and investi- 
gate the matter on the spot. If, after all this, a prosecu- 
tion were undertaken, the Home Office would be fighting, 
not for a matter of form, but for a substantial reason, and 
only real breaches of the rules would bring about prosecu- 
tions. He made it clear that if a factory inspector's report 
was opposed by a statement in writing by the owner, it 
would be compulsory for the electrical inspector to visit 
the works. 

The next objection which counsel dealt with was that 
the regulation as to pressure should not be applied in cases 
where the voltage was below 250. Не joined issue with 
those objectors who stated that the Board of Trade 
regarded 250 volts as perfectly safe. The Home Office 
in fixing 65 volte alternating and 130 volta continuous 
current did not in any way suggest to limit the use of 
electricity to these low voltages. He said, assuming 250 
volts were safe for life, was it safe for any other injury, 
danger to limb or health? and he enumerated the kinds of 
danger which might be expected with even 100 volts alter- 
nating current. He did not think that any of the electrical 
gentlemen in that room would care to hold two live 
metal terminals, and he argued that not only was it 
impossible to hold 100 volts, but that for some it was even 
impossible to hold 25 volts. The force of counsel’s remarks 
was that, while an instantaneous contact might not be 
necessarily dangerous or hurtful, the fact that it would 
occur to some people made it a serious matter. For 
example, a workman coming unexpectedly in contact with 


25 volte might not thereby receive injury, but the shock 
might cause him to fall and lead to serious consequences. 
Again, a workman in putting in a fuse might have his face 
in the vicinity of that fuse. If the fuse blows the man gets 
a mass of molten metal in his face, which is burnt. These 
facts, he said, amply justified the Home Office regulations, 
and he hoped they had endeavoured to draft rules and to 
specify restrictions as to have duly in mind, not only the 
safety of workmen, but also that the electrical industry 
should not be unduly restricted by unnecessary regulations. 
It was because of this aim that many other regulations had 
been omitted which might otherwise have been introduced 
to bring the code in conformity with the Faetory Acts. 
The question of expense was no answer in itself, and no 
objection raised on that ground alone would have any 
substance, if to prevent the loss of human life, that 
expense had to be incurred. 

In summing up his remarks, counsel said: (a) an appeal 
of some kind should be given ; (b) that the existing works 
were exempted by the fourth paragraph of the draft ; (c) 
that the question of the regulation applying to certain 
voltages remained one on which the advisers to the Home 
Office did not propose to give way [Mr. Gray later stated 
that the Secretary of State might, however, make some 
concession]; and (d) that dual control would be very 
largely avoided. 

Mr. Vesey Knox, K.C, and Lord Robert Cecil here 
called for а copy of the proposed amendments which the 
Home Office now offered, as they thought the proceedings 
might be curtailed thereby, but Mr. Gray declined to 
comply. 

Mr. Scorr RAM was then called to the witness desk, and 
gave evidence. The examination of this gentleman was 
mainly directed to the question of dual control The 
Board of Trade, he said, was prepared to withdraw their 
Regulation À (1), which dealt with the wiring on consumers' 
premises, so far as factories and workshops were concerned. 
After pointing out where the rules of the two departments 
seemed to overlap, he submitted the following proposed 
amendment to exempt the particular portion of the owner's 
premises from the operation of these rules : 

** Nothing in these regulations shall apply on the premises of 
an occupier being а consumer of an authorised electricity 
supply undertaking to any service cables and apparatus on 
the supply side of occupier's terminals, and belonging to 
or under the control of the authorised undertaking." 

This exemption, he said, would affect Rules 1, 2, 5, 6, 7, 
8, 9, 10, 21, 25, 26, 27, and 28 of the present draft. With 
regard to the question of appeal, the modification which 
he suggested was as follows : 

In case any difference of opinion shall arise between an 
inspector and an occupier under these regulations, the 
occupier shall be entitled to make а statement in writing 
for submission to the electrical inspector." 

With regard to the question of the rules being retrospec- 
tive, he said that the exemption (d) covered the existing 
works. He was not prepared, for his part, to accept any- 
thing higher than 65 volts alternating current and 130 direct 
current as the limiting pressures. 

Lord CECIL hereupon took up the cross-examination of 
witness. In answer to questions, he agreed that it would 
not be a good plan to have two bodies controlling the use 
of electricity. Counsel directed his questions with a view 
to showing that the proposed Home Office regulations 
conflicted in certain respects with those of the Board 
of Trade. He elicited the admission that the Home 
Office inspector shall say whether there was danger 
in the apparatus or installation on any premises. 
Counsel pointed out that it would be a serious thing 
if the Board of Trade inspector took one view on a 
particular matter and the Home Office inspector took 
another, but Mr. Ram thought that such a contingency 
could scarcely arise with the withdrawal of A (1) of the 
Board of Trade regulations. Counsel hereupon drew the 
attention of witness to Regulation 21 of the Board of 
Trade, which stated that sub-stations shall be in the sole 
occupation and charge of the undertakers, and shall be 
erected above ground wherever possible, but where neces- 
sarily underground they shall be constructed in accordance 
with plans approved by the Board of Trade. Now, in the 
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draft regulations, Rules 31, 32, and 33 give the Home 
Office very complete control over sub-stations. This, he 
said, was a case of duplication which Mr. Ram practically 
admitted, though, he said, the provisions had been dis- 
cussed by the two departments and they need not overlap. 
Lord Cecil then dealt with the question of exemptions, 
and emphasised the fact that these exemptions were only 
partial; sub-stations were placed under both departments, 
whereas the service lines were exempted from the Home 
Office regulations. He asked why a distinction should be 
made between the two, and why an exemption should be 
made in the case of one and not in the other. The answer 
was that in the case of service lines the occupier could not 
be called on to do anything. As against the exemption 
proposed by Mr Ram, Lord Cecil submitted the insertion 
of some such exemption as follows : 


* Nothing in this regulation shall apply to any generating 
station, sub-station, conductors, cables, or apparatus of or 
belonging to any company, body, or authorised person by 
any special Act, licence, or provisional order to supply 
electrical energy for any public or private purpose and 
comply with the regulations made by the Board of Trade 
under such special Act, licence, or order for securing the 
safety of the public or to any system connected therewith 
and also complying with such regulations.” 


That, he said, would exempt everybody. 


After the adjournment for lunch, Lord Robert Cecil 
cross-examined Mr. Ram further. He quoted from the 
Electric Lighting Clauses Act, Sections No. 10, 35, 36, 
and 69, to show that the Board of Trade carefully con- 
sidered the details of the equipment of generating and 
sub.stations. Mr. Ram considered that even after the works 
had been constructed to the approval of the Board of Trade 
the Home Office should interfere if danger to the work- 
man was found. He was then questioned as to the coal- 
mine шш issued in 1905 by the Home Office, which 
provided under Rule 55 for arbitration before an indepen- 
dent expert if differences arose between the owners and 
inspectors. Mr. Rim considered that the present rules, 
dealing with so much more apparatus, should be interpreted 
by the Home Office. He did not think that the enforce- 
ment of the regulations would lead to the closing down of 
generating stations due to the fact that they had no power 
to purchase adjoining land compulsorily. He did not 
think the appeal to the inspector a farce, and there was 
the subsequent reference to the magistrates if the occupier 
did not earry out the alterations asked for. 

Lord Robert Cecil then said that the clause the 
objectors were prepared to accept would provide for a 
competent and duly qualified independent person, not being 
an official, nominated by the Home Office on the application 
by either party. He then cross-questioned the witness at 
some length as to the voltage limits below which the 
regulations will not apply. Mr. Ram refused to accept 
the Board of Trade low-pressure limit of 250 volts either 
alternating or direct. 

Mr. VESEY KNOX, representing the Newcastle-on-Tyne 
Supply Company, cross-examined the witness as to the 
staff at the Home Office capable of interpreting the rules. 
He said that he (Mr. Ram) was the only inspector at 
present called an electrical engineer, but that the district 
inspectors had all such matters under their charge. As 
regards Regulation 17, a large number of existing switch- 
boards had not the space asked for. It did not follow that 
some alternative means other than rebuilding might not be 
approved by the Home Office for making these safe. He 
thought that it was quite right to leave the courts of 
summary jurisdiction to decide if the existing works came 
under the exemption. It was pointed out by the counsel 
that in the case of a high-tension transformer station on a 
manufacturer's works the sub-station and the factory would 
be under the Home Office regulations, but the low-pressure 
services connecting these two would come under the Board 
of Trade rules. In reply toa question, Mr. Ram said he 
had not estimated the cost of the changes required by the 
regulations. He was only concerned in the danger to 
workmen. | 

Mr. W. B. WoopHoUsr, of the Yorkshire Power Com- 
pany, questioned the reason for the different limits of 
pressure for direct and alternating current at which the 
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regulations came into force. Не called Mr. Ram's atten- 
tion to the fact that the Board of Trade regulations had 
gradually raised the limits of low and medium pressure. 
He asked why 250 volte should be allowed in houses as 
safe and not considered safe in factories. 

Mr. SIDNEY МовѕЕ obtained from Mr. Ram the state- 
ment that the regulations will not apply to street boxes or 
mains under the street. He aleo asked for a 250-volt 
limit, below which the regulations should not apply. 

After a discussion as to procedure, the inquiry was 
adjourned until Wednesday. | 


When the inquiry was resumed on Wednesday morning, 
Mr. J. SWINBURNE stated that he had conferred with the 
Home Office on the question of procedure, and that the 
latter did not see its way to the publication of an interim 
report. Mr. Swinburne agreed that it would be incon- 
venient for him to issue such a report, because it would 
amount to this, that he would be asked to say whether 
there would be any overlapping of rules before he had 
heard the views of both sides. He agreed, therefore, that 
it would be better for him to make one complete report. 
He asked objectors to consolidate their objections with a 
view to shortening the length of the inquiry. But, he 
pointed out, it would be a mistake to rush through these 
rules, which were, after all, for the industry, and the 
question of expense of the inquiry should not weigh too 
much. A long legal discussion ensued upon the question 
of procedure. 

Mr. RAM was then recalled, and was asked by Mr. 
Sydney Morse to give instances of accidents that had 
occurred in workshops from the use of portable lamps, but 
Mr. Ram had not the information at hand. 

It having been arranged to go on with the consideration 
of the draft rules in their numerical order, Mr. J. Hunter 
Gray examined Mr. Ram, who explained each rule 
separately. Answering a question with regard to “ defini- 
tions,” he said that those in the draft rules were, as far as 
possible, in accordance with the general use of the terms. 
He had kept to the Board of Trade definitions as far as 
possible, but he pointed out that for the purpose of the 
present regulations the Board of Trade definitions could 
not be used in all cases. 

Rule 17 was then dealt with. After reading it, Mr. Ram 
explained that the dimensions stated had been arrived at 
as the result of his having examined a large number of 
switchboards. The height of 7ft. was defined in order to 
allow a man to walk upright at the back of a switchboard. 
A width of 3ft. enabled a man to walk along and to do his 
work. He thought that to restrict these dimensions might 
be exceedingly dangerous. The larger dimensions allowed 
for extra high-pressure boards placed them out of the reach 
of an ordinary man. With regard to the second paragraph 
of the same rule i e., relating to bare conductors in the 
switchboard passageway—he said the regulation was of 
importance if they were to have bare conductors on both 
sides of the passageway. A man might be doing some- 
thing on one side and he might forget that there was 
live metal bebind him, and it was, therefore, necessary 
to provide precautions against him touching the bare 
conductors. 

Rule 12 was next dealt with. Mr. Ram explained the 
reason that had led him to draw up the rule in its original 
form. With regard to the rating of the motor to } b.p. 
or more, which required additional apparatus, he explained 
that such a requirement was needed in order to meet 
а mechanical danger. For example, a motor might be 
driving a machine located on a different floor of the build- 
ing. If the motor stopped and then went on again 
suddenly, persons in the vivinity of the machine in the 
other shop might receive injury. The automatic no-volt 
release proposed, however, would prevent this. In order 
to meet objections, however, he was prepared to insert 
after the word “restored " in the second paragraph of this 
rule the words, “or no danger is involved by the automatic 
restarting of the motor.” It was not intended, he said, 
to enforce this rule where there was no danger. The third 
paragraph of this rule, relating to the stopping of the 
motor, was put in with а view to applying to places where 
one motor was driving machines on different floors, so that 
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when an accident occurred from one machine the motor 
could be stopped. To make this rule more effective, he 
proposed to insert at the end of it the words, “ ог the 
machinery.” 

With regard to exemptions, as the result of objections 
it was proposed to bring Rules 7, 8, 9, 10, and 28 under 
Section (b). Objection was raised that the word “supply” 
might not include supply to tramways, so he proposed to 
add “supply or traction under licence or other statutory 
powers.” Exemption (c) was intended .to be applicable to 
existing and future works. = 

Mr. Ram then commenced to read out each of the rules 
and to make his comments upon them. Rule 1 was based 
upon and covered the same ground as 1 (a) of the Mines 
Special Rules, and was put in to cover various matters not 
separately covered by other rules, such.as for the protection 
of resistance frames in factories, ete., to which this rule 
would apply. 

Rule 2 was thought by many objectors to mean that all 
cables would have to be covered, but the rule did not pre- 
vent the use of bare wires under восі" circumstances. It 
required the wires to be properly cased in wood casing or 
metal tubing. The Institution of Electrical Engineers’ 
rules provided for this, also as did the Board of Trade 
Regulations A (1), A (2), and B (1), which set up the same 
standard with alternative and A (1) and (C) 1, which pro- 
vided that wires shall be enclosed in strong metal casing 
without alternative. 

To meet the objections raised against Section C of 
Rule 3, he proposed to add after the word “system” 
the following words proposed by the Institution of Elec- 
trical Engineers, “and so arranged that the hand cannot 
touch live metal.” 

Rule 4 was then considered. After explaining why the 
rule appeared in its original form, Mr. Ram intimated his 
intention to substitute the following in its place so as to 
meet points raised by objectors: “Every switch and circuit 
breaker shall be so constructed that it cannot be inad ver- 
tently left in partial contact, and shall be so constructed 
that an arc cannot be inadvertently maintained.” 

Rules 5, 6, 7, 8, 9,10, and 11 were next dealt with, 
Mr. Ram showing that in many cases they were based 
upon the Institution rules and in some upon the Board of 
Trade rules. With regard to Rule 11, во far as the motors 
were concerned the Board of Trade Regulation A (1) had 
been taken as a basis, as well as the Institution Rule 91 (е) 
and the Mines Rule 34. "The object in framing it was that 
if a motor, or converter, or transfófmer had to have 
anything done to it, it should be dead. In order to 
meet a certain objection, he proposed to add the follow- 
ing words: “ Provided, however, that where one point of a 
system is connected to earth there shall be no obligation to 
ee on that side of the system which is connected to 
earth." 

As to Rule 15, the Institution recommended that the 
words “ efficient permanent joints or connections " should 
be deleted, but he could not accept this, as there were cases 
where these were desirable—for instance, in tramway 
systems. Їп the second paragraph of that rule he proposed 
to substitute for the words “portable. apparatus and its 
flexible cable the following: connector or group of con- 
nectors for circuits not exceeding 750 watts in the aggre- 
gate, and after the word “controlled " to add “on the live 
side." 

To Rule 14 Mr. Ram proposed to add the word “ well" 
after the word “ kept ” in Section C. 

Rule 15 was proposed to be amended by the addition 
after the word “апа” and before “suitably fenced” the 
words, where necessary to that end." ` 
. Ав to Rule 18, in Section (b) he proposed to add after 
the word “instruments” the words “working at high 
pressure and extra-high pressure.” Many objections had 
been raised against the paragraph (c), and he proposed to 
strike it out altogether, and to substitute the following: 
“ All metal handles of high-pressure and extra high-pressure 
switches and, where necessary to prevent danger, all metal 
gear for working the switches shall be earthed.” 

After lunch, Dr. OLIVER, the author of a standard work 
on “Dangerous Trades,” went into the witness box. 
Examined by Mr. J. H. Gray, Dr. Oliver said that there 
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were three causes of death from electric shock. The first 
was terror, the next heart failure, and the third inter- 
ference with the respiratory organs. He had found that 
the burns caused by electric contact healed badly and were 
disposed to slough. He considered that Regulation 30 
was quite necessary, as it gave instructions as to the treat- 
meut of persons suffering from electric shock. i 

Cross-examined by Lord Robert Cecil, Dr. Oliver said 
that his experience of death from electric shock was con- 
fined to experiments on rabbits and dogs. The nature of 
the contact through which the shock was obtained had 
much to do with its danger, as had also the duration of the 
connection. He thought that 100 volts might be safely 
taken for one or two seconds; 50 volts would be safe if 
the contact did not last more than five seconds. It was, 
however, extremely difficult to give accurate times during 
which higher voltages could be stood without danger. He 
admitted that there had been considerable difficulty over 
electrocutions in the United States in spite of attempts to 
obtain good contact. He knew of no rules issued by the 
Home Office governing the use of gas as a motive power. 

In reply to Mr. W. B. Woodhouse, he did not think 
that instructions posted up as required by Regulation 30 
would increase the danger due to fear of electric shock. 
He thought that 250 volte alternating was equally dangerous 
as 500 volts direct current. 

Mr. Scotr Ram then resumed his 5 of the 
regulations commencing at No. 20. e adopted the 
modification of this rule as proposed by the Ihstitution of 
Electrical Engineers. By this the expression “adequate 
means{shall be provided,” is changed to suitable precau- 
tions shall be made to prevent the lower pressure system 
becoming accidentally charged,” etc. In the next three 
rules no alterations were e. It was explained that under 
Rule 23 the expression “insulating stands and screens 
must be taken to mean either or both, as in certain cases 
both were needed. Under Rule 24 Mr. Ram deprecated 
the use of gloves as a sole protection against shock. Under 


Rule 28 he explained the discrepancies between existing 


regulations, and considered that the Board of Trade 
Regulation A (6), which provides that the leakage shall 
not exceed one-thousandth of the maximum working 
current, was inadequate. To Rule 29 the following 
addition was suggested by Mr. Ram to define the 
authorised person: * When a contractor is employed and 
the danger to be avoided is under his control the con- 
tractor shall appoint the authorised person, but if the 
danger to be avoided is under the control of the occupier 
the occupier shall appoint the authorised person.” 
As to Rule 30, he considered that the instructions as to 
the treatment of persons suffering from electric shock should 
be hung up near the factory regulations at the entrance to 
works. Rule 31, while insisting that sub-stations shall 
be kept dry, camé under the general exemption (d). If it 
was impossible to keep the pluce dry, other adequate means 
must be employed. Rule 33 was altered to read: “А 
staircase or ladder securely fixed and so placed that no live 
part of any switchboard, or any bare conductor, shall be 
within reach of a person thereon." 

It was then decided that Clause 17 should be discussed 
first, as а large number of objectors confined their objec- 
tions principally to this clause. Mr. Vesey Кпох cross- 
examined Mr. Ram on behalf of the Чеке еш 
Electricity Supply Company. Mr. Ram said he 
examined the sub stations of this company, but without 
consulting his notes could not say how many infringed 
Rule17. A drawing of one of these sub-stations with deep 
brick partitions between each line of switehgear was shown 
to the witness and the commissioner. A cross-bar was also 
provided to prevent anyone accidentally stumbling against 
the high-voltage material. Mr. Ram would like to see the 
2ft. passageway increased. . The brick partitions projected 
1ft. 6in. beyond the switchgear. He thought that expanded 
metal doors in front of the openings would make it more 
safe. He admitted the difficulty arising out of the second ' 
part of Rule 17, but exemption (d) enabled existing 
infringements to be met without reconstruction. If the 
Newcastle sub-station plan were submitted to him he 
should suggest three rails instead of one, and metal doors 
in front of each cell. 
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In reply to Lord Robert Cecil, he admitted that he 
could not point out in his reporte for electrical accidents 
for 1906 any sub-station aecident due entirely to want of 
space in the passageway. 

In reply to Mr. C. Fleetwood Pritchard, he admitted 
that there were many cases in which there was ample 
width, but did not comply in height. A plan of the Glasgow 
station switchboard was put in, in which there was switch- 
gear on both sides of a broad passageway. He would 
require in this case more protection on one side or the other. 

Mr. SYDNEY MonsE called the witness’s attention to 
the fact that in the Home Office Regulations for Mines 
every rule included the qualification “аз far as reasonably 
practical.” He urged that similar qualifications should be 
pat into the Rule 17, and that it should not be made 
retrospective. | 


The commencement of the proceedings on Thursday 
morning were delayed some time in consequence of a con- 
sultation which took place between counsel for the Home 
Office and various objectors with a view to a settlement of 
certain points, but Mr. Gray announced that in this he had 
not, been successful, and that the inquiry would have to go 
on in the ordinary way. A discussion then took place on 
the drafting of exemption (0) so as to bring within it 
those railway companies who generate and use electricity 
for other purposes as well as for traction. 

The cross-examination of Mr. RAM on Rule 17 was then 
resumed. Mr. Sillar asked why the passageway behind 
small boards should be 7ft. in height, and whether a board 
which had been in use some considerable time ought not to 
be exempted from the operation of Rule 17. He urged 
that in some cases there was perfect safety without the 
dimensions specified. In answer to Mr. Woodhouse, 
who asked whether, in the case of a consumer 
premises in which the transformers and meters were on 
separate floors, the meters would come under the word 
“ gub-station," Mr. Ram said they would. Mr. Woodhouse 
suggested some alteration in the dimensions of the switch- 
board жаг le to meet the case of small switch- 
boards, and Mr. Ram promised to consider the matter. А 
gentleman from Bristol asked for particulars as to accidents 
on which the regulations were based, but Mr. Gray inter- 
posed with the remark that the Home Office did not pro- 
pose to rely on the frequeney or the scarcity of accidents, 
and that to put in such a list would only prolong the 
inquiry without helping the commissioner. Mr. Ram was 
next asked to give the proportion of switchboard acci- 
dents dealt with by the officials of the Board of Trade 
under the Electric Lighting Acts, and by Home Office 
inspectors, but he had no recollection of any Board of 
Trade inquiry into a switchboard accident on factory 
premises. 

Mr. GRAY thought it right that before re-examining 
Mr. Ram he should make a statement as to the dimen- 
sions of switchboard passageways which were enforced 
on the Continent. The French regulations (1907) 
for high pressure were: width, 1m.; height, 2m. 
Germany— width, 1m.; height, 2m.; but if the wall 
also had bare conductors the width was 2m.  Switzer- 
land—height, 2m. 200m.; width for low pressure 80cm. 
and for high peu lm.; with conductors on the back 
wall the width was 1m. 20cm. for high pressure and 
50cm. for low pressure. The Home Office advisers con- 
sidered these dimensions too small. The limit for low- 
pressure voltage on the Continent was 600 volts for 
continuous current and 150 volts for alternating current. 

Mr. RAM then explained on what particulars he had 
based his dimensions. In respect of the width of 4ft. 
for extra high pressure, he said he had been guided by the 
reports of the Dangerous Trades Committee; the other 
dimensions were formed from examples which he had seen. 
He was convinced, as а result of his experience, that for 
future works there should be uniformity of practice, and he 
was of opinion that the regulations would secure it. 


( To be continued. ) 


— '—i 


Meadville (U.&.A.).—The City Council contem 


late the building 
of a new municipal electric light plant at a cost of 


000dol. 
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THE CASCADE CONVERTER.* 


The cascade converter patented in 1902 by Messrs. 
La Cour and Bragstad has since then become widely recog- 
nised as a serious competitor of rotary converters and 
ordinary motor-generators for the conversion of alternating 
into direct currents. It has been employed in many 
installations both on the Continent and in this country, 
and use and experiment have fully justified the expecta- 
tions formed of it. The machine consists of an alternating- 
current induction motor with “ wound " rotor running with 
а large slip (usually 50 per cent.) and directly coupled 
mechanically to а direct-current dynamo—the characteristic 
difference from the ordinary induction motor-generator 
being that the rotor phases are connected directly, without 
the intervention of slip-rings, to а number of symmetrically 
spaced points on the direct-current armature winding. For 
convenience in starting, three of the rotor phases are 
usually brought out to three slip-rings to enable a startin 
resistance to be inserted and gradually cut out as the 
rises. The machine is usually started from the alternating 
side by switching the stator of the induction motor directly 
on to the supply volte. At starting the rotor phases are 
open-circuited at the neutral point, with the exception of 
the three phases which are connected to the slip-rings. 
These have a high starting resistance inserted between 
them. The machine then starts up, and when the normal 
speed is approached the direct-current generator, which is 
shunt or compound wound, excites itself. The “normal 
speed” is the speed at which the frequency of the rotor 
voltages is exactly equal to that of the voltages in the 
direct-current winding, and this equality occurs at half 
synchronous speed if, as is usually the case, the number of 
poles for which the induction motor is wound is the same 
as the number of poles in the direct-current generator. In 
any case the normal speed in revolutions per minute = 


Alternating-current supply frequency x 120 


number of poles of the number of poles of the 
induction motor direct-current generator. 


When this speed is reached a considerable amount of the 
starting resistance will still be in circuit, since the slip is 
then 50 per cent. The next operation consists in 
synchronising the rotor volts with the direct-current 
armature volts by means of synchronising lamps, and then 
suddenly cutting out the remaining part of the starting 
resistance and short-circuiting the rest of the phases 
together at the neutral point by means of an external 
lever gear. The machine can also be started from the direct- 
current side, if desired. 
The voltages induced per conductor in stator and rotor 
‘stator frequency 
rotor frequency 
power ampere-turns are alike in both members, it follows 
that the powers taken up electrically by stator and rotor 
also bear the relation Stator frequency 
| rotor frequency 
fraction of the stator power is given off mechanically by the 
rotor to the spindle—z.e., to the direct-current generator. 
electrical power from rotor 
The ratio ———— ——— ——— —— — 
mechanical power from rotor 
a given machine, and is unity when the poles are equal. 
When the machine is running on open circuit, and neglect- 
ing the losses, the rotor takes up such a position that the 
voltages induced in it are exactly opposed in phase to the 
corresponding voltages in the direct-current armature. If 
the direct-current armature is now loaded up, the increased 
torque causes it to lag and enables more current to enter 
the stator windings from the alternating-current supply. 
At every load it is possible to vary the direct-current 
voltage by varying the direct-current field excitation. 
Thus, if this excitation is strengthened, the direot result is 
an increase in the direct-current volts, and at the same 
time an increased wattless current in the rotor circuits, 
lagging relatively to the direct-current armature voltage, 
and, therefore, tending to weaken the over-excited field. 
The net result is that for a given change in direct-current 


* Abstract of au article by Herr A. Bloch in Hcktrotechnik und 
Maschinenbau. 


are in the ratio , and, since the true 


The remaining 


is а constant for 
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vol a greater change in excitation is necessary than 
would be the case if running as an ordinary direct-current 
generator. 

Fig. 1 shows the dimensions and arrangement of a 
Kolben cascade converter for 370 kw., 575 r.p.m., for a 
three-phase input at 5,000 volta, 50 ~, and a direct-current 
output of 120 volts, 3,080 amperes. The induction motor 
and the direct-current generator are both eight- pole 
machines. The rotor has a 12-phase winding, and the 
direct-current armature is lap-wound with 12 equalisin 
connections. Each of these equalising rings is connec 
to the end of one of the 12 rotor phases. Since the 
motions of the windings relatively to the fields is in 


characteristic as direct-current motor with the rotor 
connections open. 

With regard to the dimensioning of these cascade oon- 
verters it will be seen from the above that the direct. 
current generator acts partly as a rotary converter, so 
that there is some cancelling out of the currente in the 
armature, and the machine can be rated as if doing from 
65 to 80 per cent. of the direct-current output. The com- 
mutator, of course, has to be suitable for the whole direct- 
current output. The induction motor side has to deal 
with the whole load, but has only half as many poles as an 
ordinary induction motor for the same speed and frequenoy, 
and its dimensions are, therefore, somewhat less than those 


opposite directions on rotor and direct-current armature, the 
successive phases connected together must progress round 
in opposite directions on the two machines, and the correct 
eonnections are best determined by a preliminary run of 
the two armatures in opposite directions. In order to 
simplify the connection а central bearing is dispensed 
with. The rotor phase ends are all brought out at the 
slipring end of the machine, and the connections to the 
direct-current armature are carried back through the rotor 
spider. The connections are divided into two groups of 
six each. Each group is carried through a pair of the 
spider arms and contains the connection of six phases 
separated by 60deg., so that the sum of the instantaneous 
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device are arranged. The latter consists of 12 bronze 
sockets attached to, but insulated from, a ring rigidly keyed 
to the spindle. A short-circuiting collar carrying 12 corre- 

nding соррег spring plugs сап be moved axially along 
the spindle by means of worm gear. The rotor and the 
direct-current armature are mounted on a cast-iron bush 
common to both. The characteristic curves of this con- 
verter are given in Fig. 2. Curve I. shows the relation 
between direct-current voltage and excitation when working 
as a converter ; Curve II. the stator current at 5,000 volts 
with varying excitation; Curve III. is the no-load 
currente in them is zero. Between the rotor and its end 
bearing the three slip-rings and the 12-pole short-circuiting 
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of the latter. On the whole, the cascade converter is 
considerably smaller, cheaper, and more efficient than the 
corresponding motor - generator. А further advantage 
relatively to the asynchronous motor-generator is the facc 
that the power factor of the cascade converter is practically 
unity at all loads—in fact, it can be made to take cune 
currents by adjusting the direct-current field, if desired. 
The synchronous motor-generator shares this advantage, 
but, on the other hand, this type is difficult to start from 
the alternating side. | 

Comparing the cascade converter with the ordinary 
rotary converter next, it can be shown that the single- 
phase rotary converter armature is about 50 per cent. and 
the three-phase rotary 10 per cent. less effective than the 
direct-current armature of the corresponding cascade con- 
verter fitted with nine or twelve phase connections. The 
Bix-phase rotary, however, is about 30 per cent. more 
effective than the cascade converter, but this is partly 
counterbalanced by the six heavy collector rings required 
by the former. The cascade converter also has the great: 
advantage, as regards commutation and over-all dimensions, 
that it requires only half as many poles as the rotary. The 
induction motor part of the cascade converter is replaced 
by static transformers in the case of the rotary, so that 
the total space occupied and the cost of the complete 
installation do not differ much in the two cases. The 
efficiencies are also nearly alike, whilst as regards liability 


| to hunt and fall out of step the cascade converter is 


distinctly superior. The voltage regulation of a cascade 
converter can be carried through a considerable range 
without the aid of the choking coils which have to 
inserted in the alternating-current supply lines of a rotary 
converter for this purpose. 


THE HOPKINSON TEST APPLIED TO A SINGLE 
DYNAMO. 


The Hopkinson or differential method of testing for 
efficiency and temperature rise is already very generally 
employed in the case of large machines, but the scope of 
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the method is somewhat limited by the fact that two 
similar machines must be available, and that there are 
often difficulties in mechanically coupling the machines 
together. Herr А. Kolben pointe out in an article in 
Elektrotechnik und Maschinenbau that in the case of parallel- 
wound armatures without equalising connections the 
Hopkinson method ean be applied to a single machine, 
provided the number of poles is divisible by four. The 
arrangement is shown in Fig. 1 for a four-pole Gramme 
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armature, and in Fig. 2 for a four-pole parallel.coupled 
drum armature. Ав soon as the circuit to the auxiliary 
supply (battery), Н B, is closed through a starting resist- 
ance, the machine starts up as an ordinary motor. If the 
two upper poles, N, and S, (Fig. 1), are now excited more 
than the two lower ones, N, S, the upper part of the 
armature behaves as а generator winding, and only the 
lower part as a motor winding. The former develops a 
current, Jj, which can be measured by the ammeter A,, 
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connected between the brushes B, B, The lower part of 
the winding receives the current Jy, plus the current ід 
(representing the total armature losses) from the auxiliar 

source, H B. In the connection between the brushes B, 
and B, a current equal to half iz flows. The value of i; is 
measured directly in the ammeter A,. The inequality in the 
excitation of the upper and lower poles is carried sufficient] 

far to make the current J, equal to half the normal full 
load current of the machine, and the machine is then running 
under practically normal full-load conditions In the case 
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of the drum armature (Fig. 2), the conductors forming any 
one armature path lie under two neighbouring poles instead 
of under a single pole, as in the case of the ring armature. 
Instead of weakening one pair of poles and strengthening 
the other pair it is, therefore, necessary to weaken only 
one pole, N,, and to strengthen the opposite pee Ni, во 
as to obtain two equal voltage generator paths and two 
equal (but lower) voltage motor paths. 

If the flux of N, is weakened as much as the flux of N, 
is strengthened, it is obvious that the fluxes of S, and S, 
will remain unchanged and equal. In Fig. 2 the con- 
ductors acting as the generator winding at the instant 
are shown shaded. It will be seen that t field circuits, 
each with its own regulating resistance, are required : 
(1) for those poles which remain unchanged, S, 82; 
(2) for the strengthened poles, N,; and (5) for the 
weakened poles, N,. 

An examination of Fig. 2 shows that no distortion occurs 
at poles S, S, because the motor and generator cross 
ampere-turns practically cancel out. Poles N, and N, have 
approximately the normal distorting ampere-turns. The 
effect of this distortion on the iron losses is, therefore, not 
quite the normal effect. Brushes B, and B, commutate 
approximately the normal current under normal conditions. 
At brushes B, and B, no actual commutation occurs, since 
the currents in the coil before and after passing these 
brushes are in the same direction. The losses under the 
brushes are, therefore, also somewhat different from the 
normal. 

There is also the question of unbalanced magnetic pulls 
to be considered. Since a quite small difference in magnetic 
flux will suffice to pass the full-load current, the difference 
in pull is not very great, and if the stronger poles are 
arranged above and the weaker ones below the armature, 
the difference in pull will seldom more than compensate for 
the weight of the armature. 

As regards commutation, the generator brushes operate 
under more satisfactory conditions than the motor ones 
because they work under the stronger field. When two 
separate machines are being tested, this difference can be 
rectified by independent shifting of the motor and generator 
brushes. ‘This is not so easily accomplished with a single 
machine, as all the brushes are controlled by a single 
rocker. Good modern machines, however, will not spark 
on account of the slightly weakened field, and in any case 
the inequality between generator and motor brushes can 
be compensated for by giving all the brushes a slight 
backward shift. 


SYNCHRONISATIONS. 


Note.—The frequency of this epic is a bit disturbed 
owing to the fact that the engines couldn’t be governed 
within 3 per cent. 

Phase, phase, phase, 

At a frequency, hundred and three. 
Things I should not care to utter 
The engineer says to me. 


Lucky low-frequency man, 

With a 'scope it must just be play. 
And even at that his bloomers 

Are saved by the swift relay. 


‘Here fuses blow with a bang, 

If the set doesn't pull in well. 

Then cometh the chief with sarcastic tongue 

And raiseth particularly unpleasant pointe of 
discussion. 

Phase, phase, phase, 

When the speed is exceedingly bad. 

These flying shots at a winking lamp 

Are driving me almost mad. 


Ascot.—Since the opening of the electricity works in October last 
year consumers have been connected to the extent of 2,184 equivalent 
8-c.p. lamps, and new applications for the current are continually 
being made. Cable is now being laid from Sunuinghill Ohurch corner 
right through Ascot High-street to the Royal Hotel, and from thence 
in all probability will be taken down the Windsor road, 
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** One man's word ів no man's word, 
Justice reeds tbat both be heard." 


DIRECT-CURRENT TURBO-GENERATORS. 


SIR, —We note that you publish in the current number 
of the Electrical Engineer an abstract of a paper with the 
above title recently read by Mr. Hoult at Manchester. 

One of the illustrations to this paper (Fig. 7 on p. 500 
of your current issue) consists of an unauthorised photo 
graph of one of our turbo-dynamos, aud we are, moreover, 
surprised to see the statement made by the author that 
this represents а Dick-Kerr turbo dynamo of 600 kw. This 
statement is strengthened by the fact that on the illustra- 
tion itself, in the background, is à name-plate or shiel.! 
bearing the name of the ваше manufacturer. 

We desire to point out that the machine in question is 
undoubtedly of our manufacture, and, as far as we can tell, 
the illustration consists of ап unauthorised photograph о! 
the interior of а 600-kw. machine we supplied to Messrs. 
Willans and Robinson for the Blackpool Corporation last 
year.— Yours, etc., 

Brown, BOVERI, AND Co., LIMITED. 

London, March 2, 1908. 


[The author described this machine as being made by 
Messrs. Brown, Boveri, and Co., and we regret that we are 
responsible for the statement that it was a Dick-Kerr 
machine. It was the name-plate which caused the mistake. 
On a further examination it will be seen that this name- 
ү is on а second machine seen through the bore of the 

rown-Boveri turbo-generator.— Ep, E. E.] 


INTERNAL COMBUSTION ENGINES AS APPLIED 
TO ELECTRIC GENERATION. | 


Six, —I have read with interest your abstract of Mr. 
H. G. Biggs’s paper delivered to the Northampton Institute 
Engineering Society, and as an old student would offer a 
point for the consideration of the author. The figures he 
quotes as representative of steam engine economy—aslb. to 
5lb. of coal per brake horse power hour—are clearly not 
indicative of the best practice, and the prime movers in 
question may only be considered as good " steam-engines 


from the competitor's point of view. 'Гһе figures he gives 
might border on an average value if all the steam-swallow- 
ing monstrosities in the kingdom—on which makers would 
be rather reluctant to display a name-plate—wero taken 
into account. А recent test carried out by the Vulcan 
Boiler and General Insurance Company on an engine by 


Pollit and Wigzell gave a steam consumption of 12˙48lb. 


per indicated horse-power hour, and an expenditure of coa] 
l31lb. per indicated horse-power hour, and this with a 
mechanical efficiency of 75 per cent. (which is a low value) 
represente under 121. of coal per brake horse-power hour. 

With this engine (a compound) no superhéat was 
employed, the initial pressure was comparatively low, and 
the efficiency of combustion moderate, yet 11:9 i:h.p. for 
one hour were obtained per 1d. fuel cost 

With the advent of the piston drop-valve engine better 
efficiencies than this may be looked forward to, and, indeed, 
Messrs. Cole, Marchent, and Morley have already secured 
the remarkable steam consumption of 8'58lb. steam per 
indicated horse-power hour—this with a high degree of 
superheat. So that with a really efficiently fired furnace 
llb. of coal per indicated horse-power—or, perhaps, per 
brake horse-power—seems quite within the bounds of 
possibilities, and this with an average bituminous fuel at 
10s. to 12s. per ton—not anthracite at anything from 15s. 
to 288. per ton. É 

While not gainsaying the incumbrances of steam power 
plants, and admitting the excellencies of gas-engine pro- 
ducer units, in spite of some present imperfections, Mr. 
Biggs’s comparison did not appear to me to be quite a 
ju 


icious one.— Yours, etc., 
CHARLES J. KAVANAGH, 


FORTHCOMING EVENTS. 


Fripay, Mancu 6. 

Northampton Institute Engineering Society.—At 5.45 p.m., 
“Some Points in connection with Water-Tubo Boilers, by Mr. 
А. E. Palmor. 

SATURDAY, MARCH 7. ' 

Liverpool and District Electrical Association.—At 2.50 p.n. 
visit to the works of the British Insulated and Helsby Cables 
Presoot. 

P. and О. Batti-Wallahs’ Society.— At 6.30 p.m., at the Holborn 
Restaurant, annual dinner. 

Royal Institution of Great Britain.—At 5 p.m., ‘‘ Electric 
Discharges through Gases,” by Prof. J. J. Thomson. 

Monpay, Marcu 9. 

Institute of Marine Engineers.—“ Artificial 
Historical and Practical," by Mr. A. Battle. 

Institution of Mechanical Engineers.— At 8 p.m., “Notes on 
Lubricants and Engine Lubrication,” by Mr. К. C. О. Yates. 

Royal Sooiety of Arts.—At 8 p.m., ''Fuel and its Futuie," by 
Piof. Vivian B. Lewes. 

TuEsDAY, Marcu 10. 

Institution of Electrical Engineers (Manchester Local Section’, 
At 7.80 p.m., at the University, The Internal t ti ueture of 
Metals, b Mr. W. Rosenheim. 

Institution of Electrical Engineers (Manchester Students). — 
'* Electrical Testing," by Mr. А. E. Jopson. 

Liverpool and District Electrical Association.—At 8 p.m., 
"Static Transformers,” by a member, and di- cussion on Mr. 
S. К. Gibbon's paper, ‘‘ Storage Batteries asapplied to Traction.” 


WEDNEsDAY, Mancu 11. 
Association of Engineers-in-Cbarge. —'' Notes on Electric. Lifts," 


by Mr. Н. D. Wilkinson. 
Institution of El ham Local Section). 


eotrical Engineers (Birming 

At 7.30 p. m., Artificial Load for Testing Electrical Generators, 
by Mr. К. К. Morcom and Mr. D. К. Morris. | 

Royal Metecrological Soctety.—At 7.50 p.m., ''The Dawn of 
Meteorology," by Dr. G. Kellmann, of Berlin. 

: THURSDAY, Marcu 12. 

Electrical Contractors’ Association.— At 8 p.m., The Con. 
parison of Carbon and Metallic Filament locand«scent Lamps, 
by Mr. L. Gaster. 

Institution of Electrical Engineers. — At 8 p.m., at the 
Institution of Civil Engineers, ‘‘ America Revisited, 1907, by 
Sir W. H. Preece, K. C. B. 

Rugby Engineering Society. — Тһе Systematic Design of a Lino 
of Stationary Diieet-Current Motors, by Messrs. H. O. Emich 
and F. P. Whitaker. 

Frivay, Marcu 15. 

Junior Institution of Engineers.—At 8 p.m., Automatic Fire 
Extinction as applied to Factories,” by Mr. G. T. Bullock. 

Physical Society.—At 8 pin , meeting in the physics laboratory of 
the Royal College of Science. 

Royal Institution of Great Britain.—At 9 p.m., ‘‘ Transatlantic 
Wireless Telegraphy," by Mr. G. Marconi. 

SATURDAY, Marcu 14. 

and District Electric Club.—At 7 p.m., discussion 

on tlie Possibilities of Electrical Developments, to be «pened 
by Mr. R, Borlase Mathews, 


Illumination— 


+ 
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REVIEWS. 


. Eleotricity in the House and Mensuration for Handicrafts- 
men. By PAUL N. Hasluck. Cassel and Co., Limited. 
‘Price 1d. 

These little booklets, which form part of a series of a 
similar character, deal with the elementary part of the 
work treated, and are both interesting and instructive to 
beginners. 

—.—... 


MANCHESTER LOCAL SECTION DINNER. 


The annual dinner held at the Midland Hotel, Man- 
chester, under the chairmanship of Mr. A. B. Field, was a 
thorough success. The guests at the high-table included 
the Mayor of Salford, Dr. Glazebrook, Mr. S. Z. de 
Ferranti, Mr. Robert Hammond, Mr. J. Adamson, the 
President of the Manchester Association of Engineers, and 
many others. The speeches were interesting, and were 
mostly of the after-dinner order. Mr. J. Adamson, in 
proposing the toast of the Institution, advocated the 
ormation of a central technical library in Manchester to 
which members of all the neighbouring institutions would 
have access. This might be contained in a building in 
which all the societies would hold their meetings. Dr. 
R. T. Glazebrook, in reply, made an eloquent and 
toyching reference to the late Lord Kelvin. He spoke of 
the monument, which is to take the form of a marble 
statue, which the Institution hoped to erect with the 
co-operation of all electrical engineers. It was suggested 
by Mr. Haldane that he should make reference to the pro- 
pan to form a corps of electrical engineer volunteers in the 

anchester district, which would resemble the corps now 
existing in London. Mr. Ferranti proposed the toast of 
the Local Section, to which the chairman replied. We 
were struck with the musical talent of the electrical 
engineers in Manchester, and the songs rendered by Mr. 
J. Gibson, Mr. Т. S. Greenwood, Мг. P. C. Pope, and Mr. 
Mayhew's small talk added greatly to the enjoyment of a 
most pleasant evening. 


A SINGLE-PHASE RAILWAY MOTOR.* 
hY E. F. ALEXANDERSON 


The motor discussed in this paper is neither a series nor 
a repulsion motor in the generally accepted sense, but 
embodies many of the best features of both, and is, there- 
fore, given the name of a “series repulsion motor." The 
wihdings resemble those of a series motor, and the arma- 
ture and stator are connected in series. А general diagram 
of the motor is shown in Fig. 1. In ite performance it 
resem‘les the series motors with commutating poles, but 
several advantages are claimed. Instead of producing a 
commutating flux locally by coils on the stator, the con- 
ductors in the armature are located in such places where 
the desired flux will naturally exist. Thus the com. 
pensating winding of the series motor is replaced by an 
“inducing” winding with twice as many turns, and the 
energy is introduced either in the stator alone or in the 
stator and rotor together. The starting torque obtained 
is twice as high as in a corresponding series motor for 
the same commutation and the same supply of current. 
This double starting torque is obtained by winding the 
stator with twice as many turns as the armature. The 
motor starts as a repulsion motor with the armature short- 
circuited as shown in Fig 2. The current as it enters the 
stator has only half the strength of that in the rotor, owing 
to the ratio of stator to rotor turns. The short-circuiting 
switch of the rotor carries only half as much current as the 
rotor itself, because the current in the short-circuited con- 
nection is only the difference between the stator and the 
rotor current. The inducing winding, the field, and the 
armature are connected permanently in series, but with 
the connections shown the field is in series with the stator 
circuit at starting and with the rotor circuit when running. 
In starting, the rotor carries twice as much current as when 


* Abstract of a paper read in New York before the American. 
Institute of Electrical Engineers, 
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running in order to give the same field strength—in this 
manner doubling the starting torque. The sparking at 
starting is quite insignificant up to a certain value “of the 
voltage short-circuited by a brush, but beyond this point 
the commutation rapidly becomes bad. The critical value 
is about the same as that which gives a reasonably good 
commutation in running. The preferred method of control 
is one shown in Figs. 2 and 3. In starting, the armature 
is short-circuited and the full secondary voltage of the trans- 
former is impressed upon the inducing and exciting windings. 


VAN ОТУ 


AX] 


Ето, 1. 


The current flowing through the stator continues through 
the armature. In the running connection part of the 
power is introduced iu the stator and part in the rotor, 
and the field winding carries the same current as the 
armature i. s, twice the stator current—thus giving 3 
relatively greater field than in the starting condition, just 
as would be produced by a series-multiple connection of 
the field winding. Although the total potential impressed 
upon the stator and rotor is the same for starting and 
running, the result of changing the connection во as to 
transfer the energy input from the stator to the rotor has 
the effect of increasing the resulting voltage of the motor, 
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due to the ratio of transformation between stator and 
rotor. It is stated that the commutation of the machine 
at а frequency of 25 cycles is much better than that of a 
conductively compensated series motor at the same 
frequency, and even better than that of the latter motor 
at 15 cycles. This result is due largely to the use of the 
connections described above, although some improvement 
is attributed to the use of a fractional pitch winding on 
the armature. The introduction of the commutating flux 
tends to lower the power factor slightly, but the greater 
liberty in design that is gained in the new type allows the 
motor, as constructed for railway service, to possess prao- 
tically the same power factor as does а conductively com- 
pensated series motor for the same duty. 
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THE USE OF CONDENSERS ON HIGH-TENSION 
CIRCUITS. 


In spite of the many ways in which condensers can be 
ad vantageously used in connection with high-tension circuits, 
-they have hitherto been seldom employed, chiefly on account 
of insufficient reliability The causes of this unreliability 
are: (1) the low breakdown voltage of the dielectric 
ре ; (2) bad contact between the conducting layers 
and the dielectric ; (3) insufficient cooling; (4) the use of 
organic substances in the dielectric (such as paper, linen, 
ete.) as these suffer through gradual electrolysis of the 
impregnating fluids. Experiment has shown that when 
insulation of uniform thickness is used the breakdown 
almost invariably occurs at the edges of the conducting 
layers—the breakdown voltage here being often only one- 
fifth or one-sixth of the voltage withstood by the central 
part of the diplectric. It is for this same reason that any 
irregularity of contact between conductor and dielectric is 
objectionable, since the surrounding parts behave like the 
edge of a conducting plate. 

he condensers made by the Allgemeine Gesellschaft fiir 
Elektricitäts Kondensatoren under Herr Moscieke's patents 
are specially designed to overcome the above difficulties 
and to form a robust piece of apparatus for ordinary 
industrial use. They consist of long glass tubes (Fig. 1) 
having a wall thickness at the open (npper) end some three 
or four times as great as that of the rest of the tube. The 


tube is coated chemically inside and out with an exces- 
sively thin skin of silver. This coating is then protected by a 
much thicker copper cover. The inside terminal, P,, is pro- 
tected by a high-tension insulator, I, cemented into the neck of 
the tube. The whole tube is fixed in an outer sheet-metal 
tube, L, which is in contact with the outer condenser 
coating by means of the second terminal, P, There is a 
watertight rubber joint, Л, at the top of this outer tube. 
The outside of L is blackened, and the spaco below the con- 
denser and L is filled with a non-freezing mixture of glycerine 
and water so as to dissipate the heat readily. A number 
of such units, each protected by its own fuse, are built 
up into batteries of condensers to suit any voltage and 
capacity desired. Each unit will stand 10,000 to 15,000 
5 being tested after completion up to 27, 000 
to 40,000 volts. For higher voltages а number of the 
condensers are connected in series, and batteries for 
upwards of 100,000 volts havo been constructed in this 
way. Their efficiency is extremely high, reaching 99 5 per 
cent. usually. 

The most important use for such condensers is in con- 
nection with the protection of transmission lines against 
atmospheric and resonance voltage rises. For this purpose, 
neglecting direct lightning strokes, protection is required 
against: (1) Static atmospheric charges due to contact 
with clouds, snow, or atmospheric dust, and which take the 
form? of a unidirectional current to earth, often of large 
amount though of very short duration. (2) Inductive or 
influence effects due to atmospheric discharges in the 
‘neighbourhood of the line. These take the form of alter- 


nating currente of large amount and very high frequency 
(500,000 to 600,000 cycles per second). (3) Voltage rises in 
the line due to sudden changes of load, short-circuits, etc. 
These may have a frequency of several thousand cycles 
per second. Complete protection can, therefore, only be 
given by an apparatus which can carry either direct current 
or alternating current of very high frequency without 
offering a high resistance to earth as far as these discharges 
are concerned, whilst offering а very high resistance to the 
flow of the normal line currents to earth. None of the 
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devices in use at present complies with all these conditions, 
whilst some of them—like the horn arresters and the roller 
arresters—are tbemeelves the cause of high-voltage rises of 
the type described under (3) when they operate. 

À condenser offers an ideal method of dealing with cases 
(2) and (3), for, as is well known, the current passed by a 
condenser increases not only in proportion to the volte, but 
also in proportion to the frequency. Thus а condenser 
which allows 1 ampere to pass at the normal line voltage 
and 50 ~, will pass 1,000 amperes at 500,000 periods 
without any rise in voltage. In this way, if the generating 
station aud the sub-stations are fitted with suitable con- 
densers to deal with саве (2), there will usually also be sufficient 
total capacity in the cireuit to deal satisfactorily with 
voltage rises of type (5) in spite of their lower frequency. 
Case (1) is easily dealt with in another way. The lines have 
only to be connected to earth through choking coils of high 
inductance but low ohmic resistance. Such coils will offer 
a high impedance to the flow of the normal frequency line 
currents, but will offer practically no resistance to the flow 
of а direct eurrent to earth of the type described under (1). 
The complete arrangement for the protection of а trans- 
former or generator, T, is shown in Fig. 2. Here S is the 
low-resistanee choking coil for dissipating direct-current 
discharges. High-frequency charges pass to earth through 
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the condensers, C,, as they are prevented from reaching 
the machine, T, by tbe iron choking coils, s. A small fraction 
of the charge, however, must flow through these choking 
coils before the necessary high back voltage is set up in them, 
and this fractioniscarriedto earth by theauxiliary condensers, 
C, A single low-reaistance choking coil, S, will serve for 
а fair-sized transmission scheme of 10 to 15 miles Where 
the neutral point of the system is available, as in the case 
of star-connected three-phase machines, the coil, S, can be 
replaced by a low-resistance connection between the earth 
and the neutral point. Each station or sub-station should 
be provided with a set of condensers as shown, or, in the 
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case of small schemes, the duplicate condensers may be 
omitted and the cheaper arrangement shown in Fig. 3 
adopted 
ondensers in parallel with the line have the further 

advantage of improving the power factor of the supply. 
Up to the present over-excited synchronous motors have 
been employed for this purpose in а few cases, but these 
are costly and may be advantageously replaced by con- 
densers,, Where the line voltage is less than about 13,000, 
it is advisable to employ transformers to raise the con- 
ilenser voltage, because the condensers are most economical 
when designed for about 20,000 volts. Thus, suppose a 
5,000-volt transmission scheme for 5,000 kw. has a power 
factor of 85 ($ = 58deg.), which is to be increased to unity 
by means of condensers : - 

Рожер to be dealt with by the condensers = 5,000 kw. 
xsin $= 2, 500 kw. 
2,500-kw. condenser battery at £1. 4s. a kilowatt... £3,000 


И очита ОИЕ РОН РРРОРИ 1,200 
Cost of installation 400 
7 24,600 


By the provision of this battery the output of the 
station ів raised 15 per cent., or 750 kw., so that the cost 
per 1 kw. additional station output is 

£4,600 _ £6. 3s. 
« £750 

The presence of such a condenser has further advantages : 
(1) the regulation of the generator is considerably improved 
by the rise in power factor ; (2) the higher harmonic com- 
ponente of the voltage and current curves are damped down, 
especially those of the highest frequency, which are 
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especially dangerous in view of possible resonance voltage 
rises in the line ; (3) the resonance effects which sometimes 
result on the opening of a switch or circuit breaker are 
avoided, for these occurrences are due to rapid changes in 
the current of frequencies of probably 6,000 to 8,000 cycles 
per second, and at such frequencies the condensers can deal 
with 120 to 160 times their normal 50 ~ current. 
Another use for condensers occurs in connection with 
direct-currect traction motors Whenever the trolley 
wheel :Jeaves the line or the car wheels leave the rail 
momentarily a high-frequency current change occurs, and 
corresponding voltage rises up to 5,000 volts or so are 
liable to be set up. The arrangement shown in Fig. 4 
forms a protection against this occurrence. R is the 
trolley wheel, S the controller, L L choking coils, Е Е field 
coils, a а motor armatures, and v the car wheols. C, is a 
condenser short-circuited across the motors, and C, C, are 
stationary condenser batteries connected between line and 
earth at intervals. With this arrangement all Nxcessive 
voltage rises of high frequency are free to pass current to 
earth through the condensers without damaging thé motors. 
Elektrische Kraftbetriebe und Bahnen. 


SOME CHARACTERISTICS OF THE FLAMING ARC 
у LAMP. . | 


The exceptionally high efficiency of the flaming arc is 
due primarily to the phenomenon of luminescence. Light 
sources may be divided into two classes. The light rays of 
апу source are either due to its bigh temperature, in which 
case the light rays are classed вв temperature rays, or the 
temperature may be only secondary in importance, and the 
high efficiency of the illuminant is due to a property called 
luminescence by E Wiedeman and allactine by Warburg. 
All of the older types of artificial illuminants illuminate by 
virtue of, their high temperature. Examples of these 
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gas, acetylene gas, etc., all of which illuminate by virtue of 
the glowing carbon. Examples of illuminants which 
illuminate by virtue of their luminescence are the Geissler 
tubes, Tesla light, mercury-vapour lamp, etc. 

The flaming arc illuminates by virtue of а combination 
of luminescence and high-temperature rays. The carbons 
are impregnated with strontium, barium, calcium, or similar 
chemicals which are vaporised in the arc. While in the 
ordinary direct-current arc lamp the light due to the аге is 
approximately 5 per cent., that of the crater 85 per cent., 
and that of the negative carbon 10 per cent. of the total 
light, the light of the flaming arc lamp is due primarily to 
the luminescence of the arc proper. Also the light of the 
flaming arc is due to the fact that the energy of the rays of 
light is confined to but a small part of the spectrum. 

Tho specific consumption or efficiency of a direct-current 
flaming arc lamp, according to Lapbrte (“ Bulletin Soc. 
Intern Electr.”), at a current strength of nine amperes 
varies with the E.M.F. of the arc—a variation of from 
24 volts to 45 volts—and results in a variation of specific 
consumption or efficiency from 0 74 to 0:58 watt. Accord- 
ing to the Physikalisch - Technische Reichsanstalt tho 
specific consumption for direct current is 0'36 watt at 
46 volts arc pressure to 0 48 watt at 36 volts. For alter- 
nating current the efficiency varies from 0:24 watt at 
44 volts arc pressure to 059 at 48 volte. Generally 
speaking, the alternating-current and direct-current lamp 
efficiency is considered approximately equal. The abovo 
figures do not, of course, include the loss in the series 
resistance. —E. O. SCHWEITZER (Western Electrician). 


A NEW HIGH-FREQUENCY SPARK-GAP. 


The above is described by Herr J. Köhler in the 
Elektrotechnischer Anzeiger. It consists of two small spheres, 
c d (Fig. 1), about 2em. diameter each, connected to the 
high-tension supply (influence machine or induction coil), J, 
and two larger phere, a b (about 5cm. in diameter), between 
which the high-frequency discharge is obtained at 2. Two 
small hydrogen flames, about 5:7mm. high, out of the glass 
nozzles, ћ i, are placed in the auxiliary gaps, © y. The hot 
gases of the flames act as conductors for the current, and 


Fic. 1. 


no sparks pass at z and y. А high-frequency spark, 
however, is found to pass at z when the influence machine 
is at work. If the machine is rotated slowly the sparks 
are intermittent, but if the speed is raised sufficiently а 
bright line of light results at z, and coherer and other 
experiments show that this is composed of high-frequency 
oscillations. How high the speed of the machine can be 
carried without interfering with the oscillations has not yet 
been decided, but it seems likely that the apparatus offers 
a new source of more or less undamped high-frequency 
oscillation. 


HIGH-EFFICIENCY LAMPS IN BERLIN. 


According to a recent visitor to Berlin, Germany, only 
flaming arc and high-efficiency incandescent lamps can be 
there seen in the business portions of the city, and that 
90 per cent. of the outdoor lighting is now done with 
flaming arc lamps. Both tantalum and tungsten lamps 
are used, but the former are seen usually in old fixtures 


illuminants are the wax candle, petroleum, illuminating | where the lamp cannot be placed vertically. 
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NATIONAL PHYSICAL LABORATORY. 


_ The report of the committee appointed by the Treasury to 
inquire generally into the work now performed at the National 
Physical Laboratory, together with a Treasury minute, dated 
Feb. 1, 1908, recording their lordships’ approval of the recom- 
mendations contained in the report of the majority of the com- 
mittee, has just, been issued. The committee consisted of Mr. 
Gerald W. Balfour (chairman), Sir Andrew Noble, Sir J. Wolfe 
Barry, Mr. W. J. Crossley, M. P., and Мг. R. Chalmers, C. B. 
A considerable amount of evidence was taken and a marked 
divergence of opinion was disclosed on two subsidiary points to 
which the committee's attention was specially directed by the 
Treasury minute — namely: (1) the possibility that the 
mechanical, physical, and chemical tests actually undertaken 
by the laboratory may interfere unduly with private enter- 
prise; and (2) the desirability of publishing the results of 
all such testing work. The evidence received by the com- 
mittee showed that private testing establishments, and also 
professional analysts who are in the habit of adding engineering 
tests to chemical analyses, were beginning to look on the 


policy they attributed to the laboratory as a serious menace to, 


their interests. The committee are disposed to regard these 
fears as exaggerated, but they cannot regard them, in view of 
the diverse interpretation placed upon the report of 1898, and 
of the important additions recently made to the equipment of 
the laboratory, as unreasonable or wholly without foundation. 
Before stating their conclusions on this point, the committee 
distinguish “commercial testing into **contractual" and 
“investigatory " testing — ‘‘contractual” testing being the 
ordinary testing of materials to ascertain whether their quality 
and behaviour are in accordance with the requirements of 
contracts ; ''investigatory " testing the investigation for com- 
mercial purposes of various substances in which no question of 
contract arises. "They are of opinion that to place restrictions 
upon ''investigatory " testing would he to hinder the advance of 
knowledge. 

No restriction should apply to ** reference ” testing wherever, 
in cases of dispute, the parties concerned agree to refer their 
differences to the authoritative decision of the laboratory, or 
where the laboratory is called in by a court of law or of 
arbitration. In view of the character of the laboratory as. a 
public institution, the committee think it ought to be free to 
accept any work which any Government department may desire 
to commit fo it. In this category they include the work until 
lately carried out at Coopers Hill on behalf of the Indian 
Government. Reference testing, for the settlement of disputes, 
would not, in the opinion of the committee, involve any undue 
interference with the work of outside agencies ; while as to 
Government work, it is improbable that much of this would in 
any circumstances find its way to private testing establishments. 
As an additional safeguard against injurious competition with 
private enterprise, they think, wherever the same tests of 
materials are carried out both by the laboratory and by outside 
agencies, care should be taken that the fees charged by the 
former should be at least as high as those normally current. 
In the case of reference testing, they think they should be 
distinctly higher. 

On the question of the publication of all testing work con- 
ducted at the laboratory, the committee are of opinion that the 
executive committee of the laboratory should hold themselves 
somewhat freer than heretofore to exercise a discretion as to the 
withholding of results from publication, either wholly or in 
part, for a limited number of years, but they also think that in 
cases where publication is thus deferred, a considerably higher 
fee should be charged to the persons for whose immediate 
benefit the investigation is to be carried out. The committee 
further recommend that the sub-committees of the laboratory 
should be kept up to date and in close touch with the executive 
committee, and conclude: ‘‘Subject to these observations, we 
do not consider that any alteration is required in the scope of 


the work of the National Physical Laboratory as defined by the. 


committee of 1898." 

The report is signed by all the members of the committee, 
but Sir Andrew Noble and Sir J. Wolfe Barry add the 
following note: ‘‘ We are of opinion that the restriction 
which we have recommended in respect of ‘ contractual 
testing should come to an end after a definite time. А 
restrictive period of 10 years would, we think, adequately meet 
the case presented to us on behalf of private testing establish- 
ments, and would safeguard the interests of the public, which 
will be best served by leaving the authorities entrusted with the 
administration of the National Physical Laboratory completely 
free (as is the case in the national laboratories of Germany) to 
exercise their discretion in accepting or refusing any description 
of testing work." | 

The Treasury, in a minute dated Feb. 1, record their approval 
of the recommendations contained in the report of the majority 
of the committee. They learn that the president and council of 
the Royal Society accept in principle the recommendations con- 
tained in the report of the committee, and that the executive 


committee of the National Physical Laboratory have expressed 
their readiness to use their best endeavours to carry the recom- 
mendations into effect. 


SOCIETIES AND INSTITUTIONS. 


Royal Institution. 


A general monthly meeting of the members of the Royal 
Institution was held on the 2nd inst., Sir James Crichton- 
Browne, treasurer and vice-president, in the chair. Colonel 
David Bruce, Miss Deane Butcher, Miss Cleghorn, Mrs. Dugald 
Clerk, Mr. V. Gordon, Mr. J. Hunter Gray, Miss Hassard, 
Mr. W. L. Preece, Dr. C. W. Saleeby, Dr. Hans Sauer, Mrs. 
Schilizzi, Miss Schilizzi, Mr. C. E. Wurtzburg, and Prof. Н. A. 
Wilson, F.R.S., were elected members. The speeial thanks 
of the members were returned to Sir Andrew Noble, Bart., 
K.C.B., for his donation of £100 to the fund for the promotion 
of experimental research at low temperatures ; to Mr. Shelford 
Bidwell for his donation of £5. 5s. to the general fund ; to Mr. 
W. Hugh Spottiswoode for his present of a manuscript record 
containing the early laboratory experiments of the late John 
Peter Gassiot, F.R.S., who was formerly a manager and 
benefactor of the institution ; and to Mrs. Kemp for her gift 
of a portrait of the late Sir Benjamin Baker, K.C.B., F.R.S., 
a vice-president of the Royal Institution. 


Junior Institution of Engineers. 


On Saturday, Feb. 22, a visit of great interest was paid to 
King's College, London, for an inspection of the experimental 
шн» etc., in the engineering laboratory, the Siemens 
electrical engineering laboratory, and the Wheatstone labora- 
tory, through arrangements kindly made by Prof. D. S. Capper, 
M.A, M. I. C. E. (hon. member), Prof. H. Wilson, F.R.S., 
Prof. Ernest Wilson, M.I.E.E., and Prof. Waynforth. The 
apparatus includes various machines for testing materials and 
obtaining a thorough knowledge of their nature and properties. 
For thermodynamic work there are a 60-i.h.p. Marshall experi- 
mental compound engine, 20-kw. Belliss-Siemens direct-driven 
set, Parsons steam-turbine and direct-driven dynamo, Davey- 
Paxman and Babcock- Wilcox boilers, Dowson suction gas plant, 
Crossley high-speed gas-engine, condensing plant, various 
calorimeters, apparatus for flue and exhaust gas analysis, 


etc. Appliances are also provided for the determina- 
tion of the cutting power of tools and efficiency of 
machine tools and belts апа pulleys, and apparatus 
for determining the effect of blows on springs and 


the resisting power of asphalt. The Siemens laboratory is 
equipped with very complete and modern apparatus suitable for 
the practical instruction of students in every branch of electrical 
engineering. Direct current is obtained from the supply com- 
pany's public mains, from a battery of Chloride cells, and from 
a Siemens 50-kw. generator of 500 to 550 volts. Alternating 
current is supplied from a Siemens 100-kw. eight-pole revolving- 
field type of alternator arranged to give one, two, or three 
phase currents at frequencies ranging from 50 to 25; also 
from two Siemens generators, each of 10 kw. output, with 
a special coupling which allows the phase displacement of 
the armatures to be altered. A complete tramcar equip- 
ment is provided, fitted with two 35-h.p. motors, with 
arrangements for testing draw-bar pulls, efficiencies, etc. In 
the Wheatstone laboratory were 158 85 the dark room for 
optical experiments, workshops for repairs, the celebrated 
George III. and Wheatstone collections (which include the 
lodestone which belonged to Daniell and was used by Faraday 
in his classic experiments on the induction of currents), the 
coils of insulated copper strip used by Henry in his experiments, 
the rotating mirror which Wheatstone employed in his experi- 
ments on the velocity of electricity along wires, the original 
Wheatstone bridge and resistance boxes, and Clerk Maxwell’s 
dynamical model to illustrate the induction of electric currents. 
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Orders for week ending Saturday, March 14. 


Monpay, Marcu 9.—' A” i aa AY drill, 6.30 po 
Technical drill, 7.30 p.m, 


TuEspay, Marcu 10.— В” Coy.—Infantry drill, 6.50 p.m. 
Technical drill, 7.30 p.m. 


Recruiting night, 6.30 p.m. 
WEDNESDAY, Marcu 11.— A" badge examination, 6 p.m. 
THurspay, Marcu 12.—'' C" Ooy.—Infantry drill, 6.30 p.m. 

Technical drill, 7.30 p.m. 


Fripay, Marcu 13.—'' D" Coy.—Infantry drill, 6.50 p.m. 
Technical drill, 7.30 p.m, 


SATURDAY, Marcu 14, —Weck-end run at Coalhouse for “А” Соу, 


(Signed) J. H. S. PuiLLIvs, Captain, 
Acting Adjutant, 
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PERSONAL. 


The partnership between N. A. Thompson and J. G. Wilson, 
carrying on business as consulting electrical engineers at 22, North 
Bridge street, Edinburgh, has been dissolved by mutual consent by 
the retirement of Mr. Wilson. The business will continue to be 
- carried on by Mr. Thompson on liis own account and in his own name. 

The London Gazette announces that the partnership between W. T. 
Garnett and R. К. Stell, carrying on business as electric cablemakers 
at Barkerend Mills; Bradford, under the title of W. T. Garnett's 
Cable Co., has been dissolved by mutual consent. 

Mr. W. J. Bache, electrical engineer to the Cheltenham Town 
Council, has been granted an inorease of salary of £50 per annum, 
making his salary £450. 

. According to the London Gazette, tbe partnership between C. H. 

Rosoman and 8. Dicks, carrying on business as electrical engineers at 
Daore House, Victoria-street, Westminster, has been dissolved by 
mutual consent. | 

We are informed that Mr. John Varley, 11, Stanley-gardens, 
London, W., has been appointed a director of the Callender's Cable 
aud Construction Co. in succession to the late Sir D. Evans. 

The Hampstead Borough Council have increased the salary of Mr. 
F. Northey from £110 to £125, and that of Mr. J. Goodchild from 
£112 to £118 per annum, both of whom hold positions under the 
mains superintendent. The salary of Mr. J. Barnes, the assistant 
shift engineer, has been increased from £78 to £85 per annum. 

The Nottingham City Council have decided to increase the salary of 
Mr. J. Aldworth, the tramways manager, from £800 to £900 per 


annum, ; 

.The Dudley Town Council have appointed Mr. C. E. Savage as- 
resident engineer at the electrical works at a salary of £225, 1ising to 
£250 per annum. : 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


River Plate Telephone Co.—The directors have declared an 
interim dividend of 5 per cent. 

Caryle (Illinois)— The electric light plant is to be extended by 
the Municipality at an estimated outlay of 20,000dol. 

Creston (Canada).—A company is being formed to develop elec. 
tricity at the Goat River Canyon, 34 miles from Oreston. 

San Luis (River Plate) — An electricity generating station in San 
Luis was itaugurated on Feb. 1, and gave general satisfaction. 

Worcester.—The Electricity Committee of the City Council are 
about to install further plant at the electricity works at a cost of 
£539. І 
Chinley.—The Chinley Parish Council have communicated with 
the National Telephone Co. asking them to establish a call office at 
Chinley. 

Stooktopn.— The Board of Trade have notified the Rural District 
Council that the rural district electric lighting order of 19 2 has been 
revoked. 

На. —А gas explosion occurred at 13, Studley-street, Hull, on the 
16th ult. through defective gas fittings. Some damage was done to 
the property. | 

Florencio Varela (South America).—The Municipal Council 
have decided to erect and equip a generating station for supplying the 
town with power and light. 

Ogmore and Garw.—The Urban District Council have decided to 
ask the Ogmore Valley Electric Lighting Co. to light the streets until 
daylight up to March 15 next. 

Hoddesdon.—The clerk to the Urban District Council has received 
£222 for the transfer of the Council's electric lighting order to the 
North Metropolitan Electric Light Oo. 

Haverhill (U. 8. A.).— The Haverhill Electric Co. have decided to 
commence the work of placing the wires underground. The cost of the 
entire work is estimated at 200,000dol. 

Mountain Ash.—The District Council having failed to obtain 
certain concessions sought for have decided to oppose the Bill of the 
Electric Distribution Co. now before Parliament. 

Dover.—The Town Council have quoted certain prices for the 
supply of electricity to the Admiralty for lighting their property, and 
are about to spend £800 to provide for the requirements, 

Rawtenstall.—The Corporation have received a request from the 
Haslingden Guardians to submit terms for the supply of electricity for 
power and light in connection with the infirmary and workhouse. 

Rosario (River Plate).—The public electric lightiog of Rosario 
for December cost 5,121dol. gold for 300 lamps. Private electric 
lighting was supplied to 3,219 subscribers at a cost of 10,770:50dol. 

old. 


Calcutta Electric Supply Corporation. — The number of units 
delivered to consumers during the five weeks ended Jan. 31, 1908, 
were 401,412, compared with 566,569 units in the corresponding five 
weeks of 1907. 

Abersyohan.—The Board of Trade have revoked the Abersychan 
Electric Lighting Order, 1903, as confirmed by the Electric Lighting 
Orders Confirmation Act, 1903, as to the whole of the area of supply, 
&s from Feb, 25, 1908. 

Globe Telegraph and Trust Co.—Thc directors have declared а 
quarterly interim dividend of 5s. per share on the preference shares, less 
income tax, and of 2s. per share on the ordinary shares, income tax 
having already been deducted. 


Glamorgan.—Tle County Council have agreed to support the 
Bridgend Urban District Council in their application for a provisional 
order to enable that Council to acquire the Bridgend generating 
station of the South Wales Electrica] Power Distribution Co. 


Cheltenham.—The monthly report of the Corporation's electrical 
engineer shows that there were 955 consumers, with the equivalent of 
63,365 8-o.p. lamps connected to the private supply. mains, the 
corresponding figures for last year being 910 and 60,591 respectively. 

- Belgium.—An electric recorder for registering the outpat of ore 
has been installed on the pithead of a Belgian lead mine. Each load 
of ore delivered at the top of the shaft actuates an electro - mechanism 
and marks a red line on a sheet of paper moved by a revolving barrel. 


Honley.—The District Council have agreed to extend the elec- 
tricity mains to a point opposite Reins Mill, provided suitable terms of 
supply can be arranged with the tenant, and that the sum of £350 be 
borrowed to cover an amount already expended on electric capital 
account. 


Caloutta.—The Government have granted to the Calcutta Electric 
Supply Corporation a licence for the supply of energy for electric 
traction, and for the general supply of energy within the Dakhineswar 
menno the Government dockyard at Kidderpore, and other places 
in Calcutta. 


Kensington. — The Borough Council have agreed to spend £72 on 
VIDEOR the lighting of the large town hall by the existing elec- 
iroliers being fitted with Osram lamps, eight Osram lamps installed 
under the gallery, six Sunbeam lamps fitted in the ceiling, and two 
extra brackets of six lights each fixed over the platform. 

Supply of Electric Power to London.—The Lord Chairman of 
Comniittecs has given notice of his intention to move that the London 
and District Electricity Supply Bill, the London Electric Supply Bill, 
and the London (Westminster and Kensington) Electric Supply Bill 
be referred to a committee of both Houses of Parliament. | 

Merthyr.—At the last meeting of the Board of Guardians attention 
was called by the chairman to the large expenditure upon gas for the 
workhouse, it being stated that the cost now amounted to £100 per 
quarter. The Board decided to invite the electric lighting company 
to give an estimate of the cost of lighting the workhouse by 
electricity. 

Bakewell.—Bakewell gas consumers were somewhat surprised at an 
early hour on Saturday morning last by the sudden extinction of their 
illumination. Investigation disclosed the cause to be an explosion at 
the gasworks, which are the property of the Urban Council. The 
whole of the plant in this building was considerably damaged, and the 
roof, windows, doors, ete., destroyed. 

Brighouse.—Tlie large gas-engine installed some 18 months ago at 
tli» generating station of the Brighouse Corporation electricity works 
suddenly collapsed on Tuesday night, and much damage was dono to 
the engine. The piston rod and a portion of the cylinder were hurled 
a considerable distance, and it was fortunate that two workmen who 
were in the place at the time escaped without injury. 

Alloa. — At the last meeting of the School Board a commnnieation 
relative to the cost of laying the electric cable to the new school at 
the Grange was submitted from the town clerk on behalf of the Alloa 
Town Council. The letter bore out that the cost of laying cable would 
be Seo and the Town Council would be willing to proceed with the 
work provided the School Board undertook to pay half of the cost. 


Sleaford.— А successful exhibition was held on Wednesday, Thurs- 
day, and Friday in last week at the Sleaford Fire Brigade stition. 
The opening ceremony was pore by Councillor W. C. Bates, 
chairman of the Electric Lighting Committee. The exhibits were 
numerous and most interesting, and large numbers of interested 
spectators watched each evening the various appliances and machines. 

Leek.—A Local Government Board inquiry has been held into the 
application of the Town Oouncil for sanction to borrow £8,250 for 
purposes of the electricity undertaking. So bad is the escape of gas 
throughout the district that the attention of the Council has been 
called to the danger existing whero ү шаа, are laid in close 
proximity to electricity inspection chambers. An explosion occurred 
as a result last week. 

- Private Bills in Parliament.—In the House of Lords on the 
3rd inst. the Interoceanic Railway of Mexico Bill, the Metropolitan 
Electric Tramways Bill, and the London (Westminster and Kensington) 
Electric Supply Companies’ Bill were read a second time. In the 
House of Commons the Madras Railway Co. (Annuities) Bill was con- 
sidered and ordered for third reading. The North-East London 


‘Railway Bill was read a second time. 


Luxol Electric Signs.—We are informed by the Edison and Swan 
United Electric Light. Co., of 36 and 37, Queen-street, London, E O., 
that owing to the large demand for these well-known signs, resulting 
in decreased costs of manufacture, they are able to announce a reduc- 
tion iu price, not only of the completed sigus, but also of the separate 
panel letters. Fulll particulars of the reductions can be obtained from 
the head office of the company or from any of their depóts. 

Norwich.—The Guardians have discussed an offer of the Town 
Council to install and maintain electric light at the workhouse, and 
supply current for the sum of £350 per annum, including the main- 
tenance and renewal of all lamps and other fittings, and giving the 
same amount of light as now obtained from gas. The Board as a 
result have decided that the workhouse should be lighted with elec- 
tricity at the saine cost as the use of gas at present involves, 

Neston.—The Urban District Council have agreed to the erection 
of overhead telegraph wires throughout the district. The owners of 
the Hinderton estate have written the Council of their intention to 
provide an electric light supply by next Christinas, and have asked 
the Council if they would enter into an agreement to take electricity 
for a certain portion of the district. The Council, before definitely 
replying, have asked for the terms of the proposed agreement, 
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. Sunderland.—The fact that the Sunderland Corporation electricity 
undertaking lost £2,300 in connection with Messrs. Laing aud Sons 
has led them to revise their system of collecting accounts. In future 
the condition of accounts will be reported at each meeting of the 
committee. It was reported to the committee on Saturday that no 
customer had been owing two accounts at the same time, and out of 
vi accounts rendered there were only 30 owing for the quarter 
just due. 


Ahmedabad (India) —Messrs. Crompton and Co have recently 
received an order from Messrs. Madhowlal, Ramchorelil, and Co., 
agents fur the Ahmedubad Ginning and Manufactming Co., 
Ahmedabad, for a 220-kw. continuous-current rope-driven dynamo 
410 volts and two 150-h.h p. motors of the same voltage. This plant 
із to be used to drive two lines of shafting in the now blowroom, which 
із situated in such a position that a direct drive from the main shafting 
i: impossible. 

Halifax.—The Halifax Tramways Electricity Committee have 
passed the following resolution : ‘‘ That the town clerk be instructed 
to communicate with the Local Government Board protesting against 
the excision by the Board from sanctions for borrowing powers of 
wages of permanent workmen paid out of capital account, and that 
the electrical engineer be instructed to discharge in future permanent 
workmen when about to deal with work entailing capital expenditure, 
and then to re-engage such workmen as contractors.” 


Hanley.— Following closely on the Birmingham gasworks explosion 
on Sunday, Milton-street, Shelton, Hanley, was on Monday the scene 
of a similar accident, though happily attended by no loss of life. А 
main under the street became fractured, and a large volum? of gas 
escaped, with the result that an explosion took place. The floors of 
two houses in the street were blown up, and plaster was stripped from 
the walls and ceilings, while one door was blown across tho street and 
many windows were smashed. Several persons received injuries. 

Llanelly.—At the last meeting of the Urban District Council the 
Chairman stated that in accordance wit" a promise niade at the 
previous meeting he had to inform the Press that the Council had 
decided to sell their electric light order. They were unanimous on 
the question, as that was their only chance of getting electric l'ght for 
the town, and possibly traction as well. По was glad to see that the 
Llanelly and District Electric Light and Traction Co. wero making 
such rapid progress in the laying down of tho new tramway track. 


Edinburgh.—An olectrical engineer named Norman Nicolls met 
with a shocking death on the 27th ult. at;Bruce Peebles’ works, 
East Pilton, Edinburgh. Nicolls was engaged in the testing d-part- 
ment of the works, and was examining the machinery when the acci- 
dent occurred. He apparently touched a live part of the machinery, 
for his companions turned round to find him lying on the floor dead. 
Àn examination of the machinery showed 6,000 volts had passed 
through the body of Nicolls. The deceased was only 20 years of age. 

Worksop.—At a meeting of the Lighting Committee of the Urban 
Council held on the 20th ult., the electrical engineer presented his 
monthly report. In it he suggested using 55 Nernst lamps to improvo 
the street-lighting, these lamps to be substituted for tho present 
bracket lamps on the arc columns. Correspondence with the manu- 
facturers of the Nernst lamps was read, and estimates of the cost 
submitted to the committee. It was resolved not to make tho altera- 
tion at present, but to obtain a further supply of two dozen prepay- 
ment meters. 


Easington.—The Admiralty have decided to install a wircless 
telegraph station at Easington. near the Humber mouth. It will be 
under tho control of a picked crew of coastguard signallers, all of 
whom will have passed through the special wireless telegrapliy course. 
The station will be exclusively a naval one, and its functions will be 
to keep touch between the Noith Sea squadron and tlie authoritics. 
Tlie decision marks another step in the development of coast defence, 
and the selection of Easington, at the mouth of the Humber, is not 
without significance. 


Birmingham.—A terrible explosion occurred at the Windsor-street 
gasworks at Birmingham on March 1. Three men were engaged in 
taking out a portion of a large main in the exhauster house when the 
өр oecurred. Two of the men were killed outright, and the 
other lies in a dangerous condition in the hospital. The roof of the 
exhauster house was blown off, and considerable damage was done to 
property in the vicinity of the works. Аз a further result of the 
explosion the buildings caught fire, and the fire brigade were engaged 
for two hours before the outbreak was subdued. 

Warrenpoint.—A special meeting of Warrenpoint Urban Council 
was held on Tuesday to take into consideration the offer of the gas 
company to sell the works to the town. The meeting was held in 
private, but it is stated that there was considerable difference of 
opinion as to the advisability of purchasing the undertaking at the 

rice asked, or, indeed, at any price. The question of electric 
ighting for Warrenpoint and district was under discussion, but it was 
eventually agreed not to come to any definite decision until the 
opinion of an expert had been obtained on the condition of the 
works. 

Hornsey.—On the 28th ult. Мг. Н. A. Reed M. I. C. E., an inspector 
of the Local Government Board, held an inquiry at the Hornsey 
municipal offices into applications made to the Board by the Hornsey 
Borough Council for sanction to borrow £10,000 for the extension of 
the municipal electric lighting undertaking. The local authority 
was represented by Alderman Wilson, chairman of the Electricity 
Committee; Mr. F. D. Askey, town clerk ; Mr. E. J. Lovegrove, 
engineer and surveyor; Mr. Barrow Fish, accountant; and Mr. 
Norman Staniland, chief electrical engineer. The inspector intimated 
that he would report immediately to the Local Government Board. 

Middlesbrongh.—At the last meeting of the Corporation Electric 
Lighting Committee the engineer reported à reduction of the output 
aud revenue during the past month as compared with the correspond- 


ing month of last year. This he accounted for partly by the rise in 
the price of coal, but chiefly through the shipyard strike and the 
stoppage of work. The output had only been 123 000 units as com- 
pared with 150,000 units, and the revenue had been £1,646 against 
£1,688. The estimated profit, exclusive of profit and redemption, 
had been £836, against £1.006. With regard to the output for the 
year, he thought they would just turn out more than in the previous 
year. 

Dundalk Electric Lighting Scheme.—On Wednesday week the 
Dundalk Urban Council Dill in reference to the above scheme was 
before the Court of Referecs at the House of Coumons on the petition 
of the Property Owners' Association and others to be heard in opposi 
tion. The locus standi was opposed hy the promoters. Мг. Н. Lloyd 
K. C., supported the petition, and Mr. S. М'С итеу opposed on behalf 
of the Urban Council. After hearing Mr. К. Dickie, solicitor, 
Dundalk, who described the circumstances und-r which the Proper'y 
Owners’ Association resolved to oppose the Bill, the Court, without 
calling upon Mr. M'Carrey, decided 1 that there was no legal p'oof of 
the existence of the association, and refused to grant the leus standi 
of the petitioners. 

Aston.—The Electricity Committee have had under consideration 
the question of the scale of charges for current for lighting purposes, 
both in Aston and Erdington, and as the result they have approved 
an amended scale as follows: For consumption not exceeding 150 
units, 34d. per unit per quarter; 159 to 600 units, 34d. per unit per 
quarter; 600 to 1,000 units, 3d. per unit per quarter; 1,000 to 
1,500 units, 2{4. per unit per quarter, and over 1,500 unita 24d. 
per unit per quarter. The new scale of charges will come into 
operation as and from April 1. The number of units sold for the 
month of January is as follows: lighting, 91,245; power, 75,946; 
traction, 109,190 —n.aking a total of 274,579, b. ing an increase over 
1907 of 67,327 units. 

Stock Exchange. — The Stock Exchange Committee has been 
asked to allow the Mexico Tramways Co.'s 200,000dol. additional 
general consolidated first mortgage 5 рег cent. gold bonds of 
500dol. each, Nos. B 13,201 to B 15,600, to be quoted in the official 
list The Stock Exchange Committee has appointed special settling 
days as under: March 6, Sambas Rubber and Gutta Percha Co.'s 
58,000 shares of £1 each, 153. paid, Nos. 1 to 38,000; March 18, 
Beaufort Borneo Rubber Oo.’s 60.000 shares of £1 each, 12s. 6d. paid, 
Nos. 1 to 60,000. The committee has also ordered Western Union 
Telegraph Co.'s 10,000,000dol. convertible 4 per cent. redeemable gold 
bonds, series A, for 1,000dol. each, Nos. 1 to 10,000 (1936) to be 
quoted in the otficial list. 


Dunfermline.—Prof. Sir Alexander Kennedy. who was recently 
asked by the Council to obtain estimates as to whether the community 
would be better served by the Council erecting an electricity gene- 
rating station for their own use, or whether it would be expedient to 
obtain a supply of current in bulk from the Fife Electric Power Co., 
has replied, stating, ia view of the fact that he had already given his 
opinion, which the Council could not see their way to adopt, he did 
not intend to be at their service further. He accompanies his note 
with an account for 100 guineas for the report which he submitted. 
It may be remembered that at a recent meeting the Council discarded 
the professor's advice to sell their provisional order to the сотрапу. 
What the next development will be is a matter of uncertainty, but in 
all probability some other electrician of repute will be asked to furnish 
the estimates which Sir Alexander refused to give. 


Wrexham.—At the last meeting of the Council Electricity Supply 
Committee the electrical engineer submitted the following statements: 
Connections and supply—used for tramways, 13,450 units ; used for 
lighting, 52,336 units ; new consumers connected, 5 ; total number of 
consumers, 274. The engineer submitted further correspondence with 
the Great Western Railway Co. in reference to the proposed terms for 
a supply of electricity to their Wrexham Station, and it was resolved 
that, in the event of the company agreeing to take a supply of elec- 
tricity for the lighting of the station, the proposed terms be revised as 
follows— viz : for each unit up to 15,000 units рег annum, 24d. ; for 
each unit over and above 15,000 units per annum, 2jd., with a 
minimum annual charge of £90. The committee have decided to set 
aside a sum of £50 for advertising purposes during the ensuing 
financial year, on the suggestion of the electrical engineer. 


Electric Installation on Upper Swat River.— An order has been 
placed by the India Office with Messrs. Crompton and Co. for an 
hydro-electric installation оп the Upper Swat Hiver. This installa- 
tion is required in the first place to provide power for cutting through 
the Khar Tunnel and the Malakand Tunnel. The plant is to consist 
of two vertical shaft turbines of 120 h.p., each running at 375 r.p.m., 
and one similar turbine of 80 h.p. running at 428 r.p.m. The con- 
tract for turbines has been sublet to Messrs. James Gordon and Co., 
and they are to be suitable for an effective fall of 25ft. The electrical 
portion of the contract consists of two three-phase generators, having 
an output of 80 kw. at 50 cycles 2,200 volts, and one similar generator 
having an output of 55 kw. All generators will be of the vertical 
shaft pattern, direct connected to the water-turbine, having revolving 
fields, stationary armatures, and direct.connected exciters. A switch- 
board will also 4 supplied to control the three generators as well as 
a small 5-kw, station transformer. 


Gunton.—A novel and very successful experiment has been carried 
out on Hubbard's Farm at Gunton, which is in the occupation (with 
other farms) of Мг. H. Rackham, C. O., of the Woodlands, Corton. 
Mr. Rackham is an enthusiastic machinery user, and he appia steam 
to all the processes of farm work where power is required. 16 was put to 
him that it would be more advantageous, so far as his Gunton farm 
was concerned, to lay down an electric motor or motors for threshing, 
grinding, milling, and the rest, especially as the cable passed the 
place. ‘Thus it came about that on Wednesday week Mr. С. A. Bruce, 
the borough electrical engineer, with a view of demonstrating the 
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superiority of electric power, ran a length of cable off the Yarmouth 
road main to Mr. Rackham's stackyard. Here a 30-h.p. Peebles 
motor was installed, which was coupled up to the threshing machine 
hy belting and set to work. The motor went splendidly ; there was 
not a hitch from start to finish, and the whole stack was threshed at 
the rate of 25 coombs per hour, as against the 20 coombs per hour 
at the most by steam-engine. | 

Morléy.—At the last meeting of the Town Council considerable 
discussion took place on the minutes of the Electric Lighting Com- 
mittee. The committee had considered plans and specifications sub. 
iuitted by the borough electrical engineer of plant for providing power 
for the proposed tramways, and it was recommended that the plans be 
approved, and that application be made to the Local Government 
Board for sanction to borrow the sum of £7,942 to carry out the 
work. It was farther recommended that Mr. J. E. Ellis, the borough 
electricd] engineer, carry out the scheme, and that he he paid 24 per 
cent. commission on the expenditure not exceeding the above amount, 
and that his commission include superintendence, on behalf of the 
Corporation, of the construction of the tramways; that the salary of 
Mr. Ellis be advanced as from the date of the commencentent of the 
tramways to £250 ; and that he be given an annual increment of £25 
per year for the four subsequent years, making а salary at the end of 
the five years of £350. It was also recommended that application be 
made to the Local Government Board for sanction to borrow the sum 
of £5,000 for new electric cables. After discussion, the whole question 
was referred to the Council for further consideration in committee. 

Eastbourne.— An inspector of the Local Government Board (Mr. 
Н. Shelford Bidwell) held an inquiry at the town hall on the 28th 
ult. into an application by the Town Council for sanction to borrow 
£7,000 for purposes of the electricity undertaking. The borough 
accountant informed the inspector that the total capital expenditure 
on the electricity undertaking amounted to £181,951. 17s. 8d. Не 
compared the charges for light now with those in 1900, when the 
Corporation took over the andertahifig. and these showed reductions. 
The amóunt the Corporation had set aside from time to time to the 
1 1 fund for the repayment of loans stood last March at £32,628. 
19s. 4d., and there was a reserve depreciation fund of 28,809. 5e. 3d. 
The revenue accounts showed a working balance of £5,864. 12s., these 
three d irn amounting to £47,302. 16s. 7d. The town clerk con- 
sidered that these figures showed the undertaking to be very sound. 
Instead of it being a burden to the rates, a 13. rate had been trans- 
ferred to the relief of the rates out of the profits. The Corporation 
kept reducing the prices as the profits permitted. The present charge 
for electricity compared very favourably with the charge for gas, anıl 
there were constant demands for new services. It was stated that tho 
number of consumers had increased from 600 to 1,400 since January, 
1900. The inquiry then closed. 


TRACTION. 


Falkirk.—The Falkirk and District Tramway Co. intend cqnipping 
with covered tops а number of tlie cars running on the Falkirk electric 
tramway system. 

Carrizal and Cerro Blanco Railway Co. —The compagy announce 
а dividend of 3 per cent. for the half-year ended Dec. 51, carrying 
forward 4,506dol. 

Rochdale.—Last week's receipts on the Corporation tramways were 
£14 more than in the preceding week and £55 more than in the 
corresponding week of last year. 

Madras Electric Tramways (1904). —The receipts for the fortn ght 
ending Feb. 29, 1908, totalled Rs. 16, 303, being an increase of 9 8 over 
the corresponding period of 1907. " 

Brisbane Electric Tramways Investment Co.— Traffic receipts 
of the Brisbane tramways for the month ended Feb. 29, 1908, amounted 
p? £13,390; corresponding month last year, £11,000 — increase, 
£2,390. | | 

Barnes,—The Urban District Council have decided to oppose the 
West London, Barnes, and Richmond Tramways Bill, and have 
instructed their clerk to take the necessary steps in conjunction with 
the parliamentary agency. 

Newport.—The total receipts of tho Newport Corporation tram- 
ways for the week ending Feb. 29, 1908, were £566, 18s. 84d.. as 
against £564. 10s. for tlie corresponding week of last year. The 
number of passengers carried was 155,855. 145 

Buonos Ayres and Belgrano Electric Tramways 00. —Recoipts 
.for the week ending Feb. 25, 1908, were £3,645; corresponding 

period last year, £3,622—increase, £23. Aggregates from Jan. 1, 
1908, £29,225; aggregates from Jan. 1, 1907, £29,268 —decrease, £453. 

Bradford.—The Tramways Committee of the Corporation have 
decided to receive а deputation from the drivers with respect to an 
alleged grievance under the speed regulations. Plans and estimates 
havo'been submitted of the 1 new offices and for contemplated 

alterations to the depót at Ban foot. . 

Halifax.—The Tramways Oommittee of the Corporation are recom- 
mending the adoption of the bell-punch system in place of the preseat 
method of collecting fares by boxes. They are also recommending the 
provision of overlapping stages, the relaying of considerable portions of 
the track, and the extensive purchase of new equipment. 

Newcastle.—The traffic returns of the Corporation tramways for 
the week ending Feb. 29 show that passengers were carried to the 
number of 812,155, that the revenue reached £3 643, aud tho car 
average was 10:54, against the corresponding week last year, when 
there were 817,844 passengers aud £35,851 in revenue, and a car average 
of 11:17. Receipts, it will be noticed, are £208 down. 

Penarth. —At а meeting of the Penarth District Council a letter 
was received from the Solicitors of the Penarth Tramway Syndicate 


(Messrs Vachell and Co., Cardiff) asking the Council's consent to the 
construction of a tramway to Penarth from Cardiff. The Council have 
asked the syndicate to accede to certain conditions which they 
stipulate, and upon a reply being received the matter will be farther 
considered. 

Croydon.—The Tramway Committee have had under consideration 
the memorial recently presented to the Council with reference to the 
proposed extension of the tramways through Morland-road, Woodaide, 
and Portland-road, and have also considered a suggested alternative 
route. The committee have also received a report from the tramways 
manager with regard to the proposals, but have decided not to make 
any recommendation upon the subject until after the accounts for the 
present financial year have been made up for presentation to the 
Council. 

Elland and Huddersfield Tramway.—There is a probability that 
the projected tramway connecting Elland, Rastrick, and Huddersfield 
by a system of electric cars is likely to be an accomplished fact in the 
near future. It is siid that a number of local capitalists are interesting 
themselves in the scheme, and that in all probability in the immediato 
future an appeal will be mate for local capital to be invested in the 
undertaking, which up to the present has been in the hands of London 
and other capitalists. Parliamentary sanction for the scheme hes 
been obtained. 


Camberwell.—The Borough Counsil have resolved to inform tle 
London County Council that they adhered to their resolution of 
Jan. 30, in which they stated they were not prepared to consent to tte 
overhead system of electric traction for the proposed line of tramway 
from the library in Lordship-lane, Dulwich, to Forest Hill, via London- 
road. The Council have also agi ee 1 to send a letter to the County 
Council requesting them t» put in hand the widening of Dor 
lane from the public library to the fire station, and as far as po:sible 
give the work to the unemployed of Camberwell borough. 

Lancaster.—At the meeting of the Tramways Committee of the 
Town Council the borough surveyor submitted & report on his inspec- 
tion of the track, with sectional estimates for carrying out necessiry 
repairs, amounting altogether to the sum of £1,150. The tramways 
engineer also reported that he estimated the cost of UE out such 
repairs as may be necessary to the rails at the sum of £120. It was 
resolved that, subject to the approval of the Financo Committee, the 
whole of the repairs should be carried out in three sections, so that 
not more than one-third of the cost would be incurred each year, the 
amount to be paid out of revenue. | 


Bray and Enniskerry Tramways. —The project for the connecting 
of Bray and Enniskerry by an electric tramway, which has just been 
set in motion again, is an old project revived. Years ago the proposed 
route was surveyed for a light railway, but the venture did not come off. 
Now the affair has been advanced а step by a Greenwich firm scekiog 
for an Order in Council to construct an eléctric tram track between the 
places mentioned, and also for the lighting of Enniskerry.» The pro- 
posed line will start at Bray Station, and proceed via the Dargle-road 
to Enniskerry, which is an alternative to the original proposal cf 
running the line along the bank of the Dargle River. The engineering 
portion of the work does not present many difficulties. 


Erdington. — At the monthly meeting of the District Council tLe 
Tramways Committee, in their report, presented a statement—the 
first publicly made—of the working of the tramways from the date of 
their inauguration on April 22, 1907, to.Jan. 31, 1908, a period of 
nine months and nine days. The number of passengers carried 
totalled 2,090,481, an average daily number of 7,355. Ot the tickets 
sold 1,909,705 were single tickets and 180,776 returns, or workinen's 
tickets. Of the single tickets 1,394,393 were penny fares and 515,212 
three-halfpenny ones, and of the workmen’s tickets 128,454 were 
penny fares and 64,322 three-halfpenny ones. The receipts amounted 
to £9,970. 2s. 2d., an average daily amount of £35. The car mileage 
worked amounted to 221,092, and the receipts ре car mile to 10:67а. 
Аз against the receipts, amounting to £9,970. 2з. 2d., the expenditure 
comprised the following items: To amount retained by the city 
Corporation to cover costs of traffic expenses, at 54. per аг 
mile, £9,658. lls. 81. ; hire of regular cars, £419. 6s. 9d ; hire of 
special cars, £50. 163, 5d. ; cost of current obtained from the Aston 
Manor Corporation, £1,669. 4s. 2d. ; bank charges and principal and 
interest on loan, £1,701. 16s. 6d. ; miscellaneous items, £51. 17s. 114. ; 
total, £8,561. 133. 3d., which left a balance of £1,408. 8s. 11d. The 
statement did not include any provision for a reserve fund, which 
would be made at the end of the financial year. The report was 
adopted. 


— 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Dublin.—Tenders are invited for the supply of arc lamp carbons. 
Tenders by March 11. 


Belfast.—The Tramways Committee invite tenders for electrical 
supplies. Tenders by March 16. 

Burnley.—The Guardians invite tenders for electrical supplies for 
the ensuing year. Tenders by March 16. 

Victoria.--The Postmaster-General invites tenders for one common- 
battery switchboard. Tenders by May 26. - 

Brisbane.—Tenders are invited by the Deputy Postmaster-General 
for lead.covered cable. "Tenders by April 20. 

Valparaiso. —Tenders are invited for supplies for the Chilian Navy, 
including electrical machinery. Tenders by May 30. 

Rome.—Tenders are invited by the Italian Government Railways 
for the supply of corded copper cable. Tenders by March 9. 

Bukharest.—The Municipality of Craiova invite tenders for the 
construction of tramways. Deposit, £200. Tenders by March 13. 
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Cassel. —The Prussian State Railways invite tenders for a three-ton 
travelling orane, together with electric motor. "Tenders by March 27 


Hackney.—The Borough Council invite tenders for the annual 
supply of arc lamp carbons. Tenders to the Town Clerk by March 12. 


Leith.—The Town Council invite tenders for the supply of summer 
uniforms to the tramway employée. Tenders to the Town Clerk by 
March 10. 

West Ham.—The Corporation invite tenders for the supply of one 
5,000-kw. two-phase turbo-generator. Tenders to the Town Clerk by 
March 12. 

Hornsey.—The Town Council invite tenders for meters and fuse 
boxes, cables, troughing, ete. Tenders to the Town Clerk by 
March 16. 

Adelaide. —The Postmaster-General invites tenders for one common- 
battery switchboard, subscribers’ telephones, and protectors. Tenders 
by March 11. 

Oporto.—The Municipality invite tenders for the construction, 
maintenance, and working of tramways in Nova de Gaya. Tenders 
by March 11. 

Madrid.—Tlie Post and Telegraph Department invite tenders for 
laying, etc., telegraph cable between Chefarinas and Argelia. Tenders 
by March 30. 

Charleroi (Brussels).—Tenders are invited for the clectric lighting 
of Charleroi. Particulars can be obtained at 58, Rue de Louvain. 
Tenders by March 9. 

Wakefield.—The Corporation invite tenders for the supply of 
surface-condensing plant. Particulars from the City Electrical Engi- 
neer. Tenders by h 14. 

Hackney.—The Borough Council invite tenders for the supply of 
coal to the electricity works. Particulars from the Town Clerk, to 
whom tenders must be sent by March 12. 


St. Pancras.—The Borough Council invite tenders for the supply 
of arc lamp carbons for 12 months. Tenders to the Town Clerk by 
March 23. See advertisement in last issue. 


. BSpain.—Tenders are invited by the Corunna Harbour Board for 
three 5-ton electric cranes. Estimate, £4,618. Tenders to the Junta 
de Obras del Puerto de la Corunna by March 13. 


Manchester.—Tenders are invited by the Electricity Committee 
for the supply aod crection of one 6,000-kw. turbo-alternator, with 
exciter and condensing plant. Tenders by March 25, 


Gloucester.—The Electricity Supply Committee invite tenders for 
the supply of rough slack steam coal. Particulars from the City 
Electrical Engineer. Tenders to the Town Olerk by March 19. 


Dewsbury.—The Electricity Committee invite tenders for the 
supply of a surface condenser and the erection of a cooling tower. 
Tenders to the Chairman of the Electricity Committee by March 30. 


Madrid.—The Post and Telegraph Department invite tenders for 
the supply of cylinders for accumulators. Particulars from Direccion- 
General de Correos y Telegrafos, 10, Carretas. Tenders by March 21. 


Bury.—The Corporation invite tenders for the supply and erection 
of two 2,000-kw turbo-alternators, with exciters and condensers 
Tenders to the Town Clerk by March 16. See advertisement in last 
issue, 

Leioester.— Tenders are invited by the Tramways Committee for 
the supply of clothing for the employés. Tenders to the Chairman, 
Tramways Committee, 20 and 22, Humberstone gate Leicester, by 
March 14, 

East Ham.—The Town Council invite tenders for the annual supply 
of stores for the electric lighting and tramways department. 
Particulars from Mr. C. E. Wilson, town clerk. Tenders by 
March 17. | 

Stoke-on-Trent. —The Electricity Committee invite tenders for one 
$00-kw. steam generator and surface-condensing plant and a water- 
tube boiler. Tenders to the Chairman by March 14. See advertise- 
ment in last issue. 

Preston (Lancs.}.—Tenders are invited for supply of electrical 

s and supplies to the Lancashire County Asylum at Lancaster and 

hittingham Asylum, Preston, for the year ending April 5, 1909. 
Tenders by March 19. 

Middleton (Lanos.)— The Corporation invite tenders for tle 
supply of coal for the electricity works.  Particulars from the Borough 
Electrical Engineer. Tenders to the Chairman of the Electricity 
Committee by March 9. 

Croydon.—The Electricity Department invite tenders for the supply 
of the following during year ending March 31, 1909: (q) coal; (^) 
meters; (c) house fuse and joint boxes. Tenders to Mr. F. C. Lloyd, 
town clerk, by March 16. 

Manchester.—Tenders are invited for the supply and erection of 
cooling towers at the generating station. Particulars from the Chief 
Electrical Engineer. "Tenders to the Chairman of the Electricity 
Committee by March 10. 

Rawtenstall.—The Corporation invite tenders for the supply and 
laying of steel rails, points, crossings, and accessories for the per- 
manent way of the tramways. Tenders to the Town Clerk by 
March 27. See advertisement. 

Beckenham.—The Urban District Council invite tenders for battery 
of accumulators, one reversible booster, milking booster, and switch- 

ear, and automatic stokers with driving gear and accessories, 

enders to the Clerk by March 9. 

Burnley.—The Tramways Committee invite tenders for the supply 
of sundry stores and raw material used in maintenance for year ending 
March 31, 1909. Tenders to the General Manager, Tramways Depart- 
ment, Queensgate, Burnley, by March 10. 


Fulham.—The Borough Council invite tenders for the annual 
supply of stores, including general and electrical stores. Tenders 
to the Town Clerk by March 11. 

Hastings.—The Corporation invite alternative tenders for supply 
of best Welsh smokeless coal for the electricity works (a) during six 
months from April 1, 1908, and (b) during 12 months from same date. 
Tenders to the Town Olerk by March 17. 

RawtenstalL— Tenders are invited by the Corporation for the 
supply ani erection of one economiser (192 tubes), and the supply ot 
direct and altrnating current electricity meters. Tenders to the 
Town Clerk by March 23. See advertisement. 

Stoke-on-Trent.—The Electricity Committee invite tenders for the 
supply of meters, house service cut-outs, and street-box fittin 
required during 12 months ending March 31, 1909. Tenders to the 
Chairman of the Electricity Committee by March 7. 

London, 8.W.—The London County Council invite tenders for the 
manufacture and supply of steel and cast-iron steam, exhaust, water, 
etc., piping, cast-iron water-tank, etc., to be erected at the Council's 
electricity generating station. "Tenders by March 24. 

Heywood.—Tenders are invited for plant required in connection 
with the electricity works extensions. Specifications, etc., from Mr. 
J. R. Salter, the consulting engineer, Atherton, Lancashire. Tenders 
to the Chairman of the Electricity Committee by March 16. 

Aston Manor.—The Corporation invite tenders for the supply of 
one 500-kw. and two 400 kw. motor-generators, together with the 
necessary starting and field controlling gear. Tenders to the Chair- 
man of the Electricity Committee by March 14. See advertisement. 


Mford.—The Urban District Council invite tendere for the supply 
of stores to the electricity and tramway departments required during 
the year ending March 31, 1909. Particulars from Mr. A. Н. Shaw, 
M.I.E.E., Electricity Works, Ley-street, Ilford, Essex. Tenders by 
March 10. 

Kettering.—The Urban District Council invite tenders for the 
annual supply of coal for the electricity works. Particulars from Mr. 
W. A. Walker, electrical engineer, Electricity Works, Kettering. 
Tenders to Mr. John Bond, clerk, Council Offices, Kettering, by 
March 11. 

Edinburgh.—The Corporation invite tenders for the annual supplies 
commencing May 15, including electrical material for interior wiring, 
upholding house telephone and electric bell installations. Tenders 
to Mr. Thomas Hunter, town clerk, City Chambers, Edinburgh, by 
March 11. | 

Bristol.—The Docks Committee invite tenders for electric lighting 
of the second tobaeco warehouse, Cumberland Basin, Bristol, and the 
maintenance of the work for 12 months after completion. Tenders to 
the Secretary of the Docks Committee, 19, Queen-square, Bristol, on 
March 20. 

London.—The London County Council invites tenders for installa- 
tions of e'ectric lighting and fans at the Dawes-road Secondary School, 
Fulham, and the Hortensia-road Secondary School, Chelsea. Tenders 
to the Clerk of the London County Council by March 24. See 
advertisement. 

Wigan.—The Guardians invite tenders for an electric lighting 
installation at the new workhouse infirmary at Billi Particulars 
from Messrs. Heaton, Ralph, and Heaton, architects, Victoria- 
buildings, King’s-street, Wigan. Tenders to Mr. Henry Ackerley, 
clerk, 9, Victoria-buildings, King-street, Wigan, by March 25. 

London, 8.W.—The London County Council invite tenders for the 
manufacture, supply, and delivery of the points and crossings for the 
junctions, cross-overs, etc., required for the reconstruction, on the over- 

ead trolley system of electric traction, of the existing tramways from 
Brixton-road to near Camborwell Green. Tenders by h 10. 

Manchester.—Tenders are invited by the Tramways Committee for 
the supply of permanent-way points, tongues, and hardened steel 
centres. Specifications and fornis of tender may be obtained on appli- 
eation to Mr. J. M. M'Elroy, general manager, Tramways Department, 
55, Piccadilly, Manchester. Tenders to the Chairman of the Tramways 
Oommittee by March 9. 

Colchester.—The Tramways Committee invite tenders for the 
supply of various materials required during year ending March 51, 
1909, including castings, brake blocks, ete. ; fittings for Dick- Kerr 
electric car, includin earl: controllers, trolley standards, trolley 
heads, ete. ; overhead materials ; rubber and fibre material. Tenders 
to the General Manager by March 11. 

Melbourne (Australia). —The Postmaster-General invites tenders 
for the construction and laying complete of two submarine telegraph 
cables between the State of Victoria and the State of Tasmania. 
Tenders must be accompanied by a deposit of £1,000. Tenders to the 
Secretary, Postmaster - General's Department, 51, Spring - street, 
Melbourne, by April 14. See advertisement. 

South Shields.—The Corporation invite tenders for the supply of 
engine-room stores (except lubricating oils), hardware, tools, carbons, 
lamps, etc., for their sleotrisity works at West Holborn, for year 
ending March 31, 1909. Particulars from Mr. J. H. Cawthra, 
M.I.E.E., borough electrical engineer, West Holborn, South Shields. 
Tenders to the Town Olerk, Court Buildings, South Shields, by 
March 11. 

Colchester.—The Electricity Supply Committee invite tenders for 
the supply of the following 9 as may be required during year 
ending March 31, 1909 —viz.: (1) ironmongery and tools; (2) oils; 
(3) oilman's sundries ; (4) castings. Patterns and samples 7 
seen at the Eleotricity Works, Osborne- street. Tenders to the Chair- 
man of the Electricity Supply Committee, 56, Osborne - street 
Colchester, by March 16. 

London.—The London County Council invite tenders for the road- 
work and platelaying required for the reconstruction for electric 
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traction, on the overhead trolley system, of the existing tramways 
from Brixton-road to a point near Camberwell Green, ria Gresham- 
road and Coldharbour-lane, and for certain paving works of the street 
improvements in connection therewith. The total length of the 
above-mentioned lines is about 24 miles single track. Tenders by 
March 24. 

Bootle.—The Corporation invite tenders for the supply of the 
following stores and materials and the execution of repairs for one year, 
commencing on April 1: (1) V.B. wires and cables; (2) electric meters; 
(3) arc lamp carbons ; (4) fuse boxes and terminals; (5) arc lamp globes ; 
(6) oils; (7) compound and bitumen; (8) tiles; (9) street-lighting 
lanterns ; (10) cast-iron lamp-pcsts and service boxes; (11) incandescent 
gas mantles. Particulars from the Borough Electrical Engineer. 
Tenders to the Town Clerk by March 14. 

Erith —Tenders are invited by the Urban District Council for the 
supply of stores under sections as follows for year ending March 31, 
1909 : (a) гарз; (^) oils ; (c) packing: ; (d) gauge glasses; (e) carbons ; 
(J meters; (9) lamps; (A) cables, joint-boxes, bitumen, insulating 
tapes, and compounds; (i) cut-outs. Specifications and forms of 
tender may be obtained at the Electricity Offices on payment of 
deposit by cheque of £1. 1s., such deposit to be returned upon receipt 
of а bona fide tender. Tenders by March 18. 


RESULTS OF TENDERS. p 


Hull.— The Corporation Electric Lighting Committee have accepted 
the tender of the Lahmeyer Co., at £4,591, for three high-tension 
dynamos. 

Frodi —The Frodingham Iron and Steel Co. have placed а 
repeat order With the Lancashire Dynamo and Motor Co. for the 
supply of а 500-kw. generator for direct coupling to a gas-engine. 

Yarmouth.—The Board of Guardians have accepted the tender of 
Bowers and Barr, of Regent-street, for the maintenance of the tele- 
phones, fire alarms, and electric bells at the workhouse for three years 
at £21. 12s. 6d. per annum. 

Wigan.—The Electric Light Committee have accepted the following 
tenders for the supply of stores: Universal Mill Furnishing Co., 
General Electric Co., and British Westinghouse Co., lampe ; Thompson 
and Co., Park and Co., and Tickle Bros., iron and steel ; (:. Makinson, 
Kenyon, and Oo. and I. Sandbach, engine-room stores ; Roger Bolton 
and Son, Armorduet Manufacturing Co., T. J. S. Clephan, General 
Electric Co., and Electric Co., electrical accessories ; W. T. Glover 
and Co., cable. | 

Dundoe. —The Electricity Committee recommend the acceptance of 
offers for providing switchgear and transforming plant for the new 
electric station at Stannergate and at the sub-stations: British 
Thomson-Houston Co., Rugby, and British Westinghouse Electric 
and Manufacturing Co., Manchester. Offers for carbons were accepted 
. аз follows: Crompton and Co., Chelmsford, 12,000 pairs; Union 
Electric Co., London, 1,000 ; Oliver Arc Lamp Co., Woolwich, 12,000. 
The contract for oil was placed with A. Pringle and Co., Dundee. 

Battersea.-—The Electricity Committee have accepted the following 
tenders for the annual supply of stores to the electricity department : 
Carbons, Sloan Electrical Co., £292. 1Св. 8d. ; incandescent lemps, 
Edison and Swan and General Electric ('o. ; meters (ampere-hour), 
Ferranti Limited and  (watt.hour), British Thomson-Houston 
Co.; bitumen, £7 per ton, Callender's Cable Co.; engine-room 
stores, W. Н. Willcox and Co.; asbestos, К. Beldam; oils, Price's 
Candle Co.; ironmongery and tools, ’rske and Palmer; Welsh and 
bituminous coal, Foster and Oo. a 

Croydon.—The County Council have accepted the tender of 
Babcock and Wilcox for a coal and ash conveyor for the electricity 
works for the sum of £1,154; that of the Weber Concrete Construc- 
tion Co., of Queen Anne's.chambers, Westminster, for coal and ash 
bunkers, and the tender of the Electricity Department, at £205 7s., 
for builder's work in connection with same. Тһе Council have also 
accepted the tender of Parsons, Fletcher. and Co., of Gravel-lane, 
Southwark, S E., for the supply of cylinder and crank-chamber oils 
to the electricity works for the ensuing year; and the tender of the 
Bt. Pancras Ironworks Co., of Pancras-road, London, at £144 for 
switchboard flooring. 

HulL—The Education Committee have received the following 
tenders for the necessary electric light installation, fittings, and fans 
required at the Selby-street West School, now in course of erection : 


W. L. Harrison, George-street (accepted) . £688 10 0 
Haden апа Son, Manchester .................... — 842 10 9 
King and % vr vara dT eH MERE a NON 195 6 2 
Mann, Egerton, and Oo., Ipswich ...................... . . 865 18 6 
J. H. Taylor and Oo., Heckmondwike ..................... 799 0 
,, y 849 0 0 
Wallis and Watson, Leeds 890 0 0 
А. C. Dickens, Northampftoſo nn ous 764 8 0 
С. Pollan, BradfſorfrJJlll1llll nee n doen 870 0 0 
J. Soott, le ye On 1000 0 0 
LU) We eo 808 10 0 
Cc m 897.0 O0 
—Á—— 
OPENINGS FOR CONTRACTORS, 
ABBEYLEIX— Housing scheme (£59,848), Rural District Council. 
ABERDEEN — Electric lighting, slaughter-house, Hutcheon- street, 


Aberdeen Flesher Incorporation. 
AnERYSTWYTH —Welsh national library, County Council, 
AcCRINGTUN—Extensions, Victoria Hospital, Trustees. 
AmBLE—Dwelling-house, East Garth Field, Mr. Brown; dwelling- 
house, George-street, Mr. Burton. | 


* 


AMBLESIDE Secondary school (£3,500), Westmorland Education 
Com mittee. 

ANTRIM Housing scheme (£20,598), Rural District Council. 

ARMAGH —Workmen's dwellings (£12,600), Urban District Council. 

ARMONAY—Public abattoir (130,000fr.), Municipality. 

Asnby—Public offices, Bath-street, Guardians. 

ASHFORD —Elementary school, Woodthorpe-road, Middlesex Education 
Committee. 

AsHTON—Church, Ashton United Free Congregation. 

AvELEY—Infants' elementary school (£1,748), Essex Education 
Committee. 

Avn—Extension, Newtonhead School, Education Committee. 


BALL DON Electric lighting of district, Bradford Electrical Engineering 
Oo. 


BALLYCLARE —Manse, etc., Committee of Second Ballyeaston Presby- 
terian Church. 
BALLYHONNON — Housing scheme (£11,810), Rural District Council. 
BALLYWaTER—Semi-detached pair of cottages. Mr. E. L. Woods, 
architect. 
BARNARD CastLE—Additions, The Starlings, Mr. R. T. Richardson; 
additions Teesdale Laundry, Thorntongate, Mr. G. S. Barrow. 
BARNOLDSWICK—Six houses, Essie-street, Mr. W. J. Macdonald. 
BARNSTAPLE—Residence in the Strand, Messrs. Ridge and Son ; two 
houses, Portland-street, Messrs. Thorne, Squire, and Son. 
BatTLEY—Warehouse, Old Mill, Alderman J. W. Blackman. 


BECKENHAM—Battery-house, electricity generating station, Church- 
fields, Urban District Oouncil. 

BkrprFonp—Six houses, Short-street, Mr. Jeakings ; house, The 
Embankment, Mr. E. Casbeard ; three houses, Waldeck-avenue, 
Mr. К. Black; two houses, Bromham-road, Mr. S. Foster; three 
houses, Elstow-road, Messrs. Jacobs and Burton. 

BELFAST—Manse at Upper Falls in connection with the Broadway 
Presbyterian Church; villa, Malone-avenue. Mr. T. Houston, 
architect. 

BELLEEK—Housing scheme (£3,405), Rural District Council. 

Рао, S.E.—Parochial hall, Alfred-street, Messrs. E. Orosse 
an А 

Вккмочрзкү, S E.—Temporary schools, Cow-lane, Fauston-place, 
and Rotherhithe-street, London County Council. 

BIRKENHEAD—Twenty-three houses (£7,859), Town Council. 

BIRMINGHAM—Extensions, Birmingham and Midland Eye Hospital, 
Governors. 

BigTLE Epce—Ohildren’s homes, Bury Board of Guardians. 

BACK POOL. Four houses, Ounliffe-road, Mr. J. Ounliffe; seven 
houses, Preston-road, Mr. J. Jackson. 


BLacKrooL— Two houses, Hornby-road, Mr. J. W. Riley; semi- 
detached villas, Peddar's-lane, Mr. Thomas Hill; two houscs, 
Kent-road, Messrs. J. Parkinson and Sons ; two houses, Hornby- 
road and Whitegate-drive, Mr. J. W. Lees; seven houses, Topar 
street, Mr. Thomas Blacoe; house and пшрш Lyt . 
road, Mr. W. Banks; four houses, Balla-grove, Mr. George 
Speight; two houses, Rosebury-avenue, Mr. J. G. Hall; house, 
Bryan-road, Mr. G. Е. Clarke; bungalow, Mere-road, Mrs. 
Ratcliffe; four houses, Cunlifle-road, Mr. J. Cunliffe; seven 
houses off Preston-road, Mr. Jos. Jackson ; alterations and addi- 
tions to schools, Dickson-road, Wesleyan Church Trustees ; 
alterations and additions, Church-street, Trustees of St. John's 
School; alterations and additions, Hornby-road, Exors. of the 
late Mr. Henry Fisher; alterations and additions, Springfield- 
road, Mr. Robert Ward ; coach-house, Gorton-street, Mr. Arthur 
Wilson. 

DLACKROCK —Housing scheme (£4,300), Urban District Council. 

BLAENAVON—Residence, Blaenavon Co. 

BLAENRHONDDA—Workmen’s library and institute, Tydraw Colliery 
Workmen’s Committee. 

BoTWELL—Six houses, New-road, Hayes Development Co. 

BraMpron—Extensions, Cortonwood School, West Riding Education 
Committee. 

BrigHToN—Students’ college, Education Committee. 

BristoL—Scheme for improving Y. M. C. A. buildings (£1,000). 


BRISTOI—Eleotrie lighting tobacco warehouse, Cumberland Basin, 
Bristol Docks Committee. 

BROADSTAIRs—Church hall, Reading-street, St. Peter's Building 
Committee. : 

BRoADWATER—Elementary school, Education Committee. 

BnvMbo—Elementary school, Denbighshire Education Committee. 

BRYNMAWR—Schoolroom, Trustees Calvary Baptist Church. 

BuRNHAM—Technical schools, Somerset County Council. 

BURNLEY — Twenty-eight houses off Kirkstall- road. Mr. J. А 
Webster, architect. 

Burton LATIMER —Elementary school, Northamptonshire Education 
Committee. 

BuxroN—Motor-house, Maison Rouge, The Park, Mr. Smallman; 
additions, house, Duke-street, Mr. Mortons; house, Temple- 
road, Mr. McDougall. 

CaAERAU—Additions to the Caerau and Spelters Co-operative Society. 

CAMBORNE — Sunday schools (£2,000), Tuckingmill Wesleyan 
Methodists. 

Care Town—Abandonment of the existing power station and con- 
struction of new one (£35,000), Town Council. 
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CARDIFr— Vicar's residence. Mr. G. E. Halliday, architect. 

CARNARVON—Higher-grade school, Governors. 

OHARLEVILLE—Housing scheme (£24,415), Rural District Council. 

OnaTHAM—Publie conveniences, etc., The Paddock, Military-road, 
Town Council. 

CHELMORTON—Four houses. Messrs. Bryden and Walton, architects. 

CHELMSFORD—Public convenience, Town Council. 

OnrLMsronp—Additions and extension (£5,000), Essex Infirmary 
Committee. 

C school, New- road, Essex Education Com- 
mit 

CHRwILOd— Elementary school, Carnarvonshire Education Committoe. 

CLAPHAM, S. W. — Houses, Lytham- road, Messrs. Dartnell and Ban ks. 

OCLECRKHEATON— Secondary school, District Council. 

CocKERMOUTH—Rebuilding St. Helens, Mr. H. J. Watson. 

CRAMLINGTON—Elementary school, Northampton Education Com- 
mittee. 

Oroypon—Public conveniences, Thornton Heath, Town Council. 

DaGNALL—Elementary school, Bucks Education Committee. 

DaNBURY—Residence, Southend Estate Co.; three houses, Mr. W. 
Baker ; house at Galleywood, Mr. H. Rimmer. 

DARWEN—Elementary school, Alfred-street, Education Committee. 

DELVIN—Housing scheme (£58,480), Rural District Council. 

DENTON—Elementary school, Kent Education Committee. 

eee S. E. —Additions, New Cross Empire, Messrs. F. Matchem 
an : 

DuzLIN— Residence, Druinclay, G.N. Railway Co. 

Dutwicu, S.E.—House, Woodwarde-road, Mr. W. J. Almond. 

DunDEE—Library, Dudhope, Free Libraries Committee. 

DuNSTABLE—Three houses, Burr-street, Mr. A. W. Nash; house and 
shop, Peter-street, Mr. Holton; two houses, Union-street, Mr. 
Gange ; additions, workshop, Burr-street, Mr. Dolman. 

East GRiN&TEAD—Board-room, lavatories, etc., Guardians. 

East HAM — House, Romford-road, Mr. Farquhar; 12 houses, 
Kempton-road, Mr. O. Saxton ; 47 houses, "Randelph-road, Mr. 
Watson. 

East Ham—Alterations, Sandringham- road Infants’ School, Educa- 
tion Committeo. 

a e public convenience (£460), Urban District 

ouncil. 

East Look — Public conveniences, Church End, Urban District 
Council. 

EBBw VALE—Chureh and parish hall, Churchwardens, 

ELGIN—Alterations to premises, High-street. Mr. J. Wittet, architect. 

ELLON — Improvement, burgh schools (£975), Education Committee. 

ENNISTYMON—Housing scheme (£26,478), Rural District Council. 

FAILsworTH—Public elementary school, Mather-street, to accommo- 
date 700 scholars, Lancs. Education Committee, 

FAIRHAVEN—Permanent church (£15,000), Wesleyans. 

FAkRNwoRTH—Rebuilding Bridgwater Inn, Messrs. Buckley. 

FENCEHOUSES —House and shop, Morton-crescent, Mr. T. Langton ; 
28 houses, Fencehouses Station, Messrs. Sparrow and Lamb. 

FENTON—Elementary school, town yard, fire station (£1,770), Urban 
District Council. 

Fiint—Order for construction of light railway, Dyserth to New- 
market, confirmed. 

GLENAGERY—Parochial hall for the Vestry of 8t. Paul's Church. 

GLoUcESTER— Restoration works, Church of St. Mary de Crypt 
(25,000). 

GREAT Harwoop—Coancil school, Education Committee. 

GREAT ToRRINCTON— Business premises, dwelling-house, and stable, 
Mr. J. Lile, South-street. 

GREAT YARMOUTH —Office buildings, Regent - street. 
Cockrill, architect. 

GnaEENCROFT—Infants' school, Durham County Council. 

GRIMSBY— Extension, Welhome Council School, Education Committee. 

GrimsBy—Church parlour, classrooms, ete. (£5,000), Trustees of 
Park-street U.M.F. Church. 

HAKIN— Elementary school, Pembrokeshire Education Committee. 

HALESOWEN—Elementary school, Worcestershire Education Com- 
mittee. 

Ha.irax—Shops, Rawson-street. Mr. T. Kershaw, architect. 

HALSTEAD— Elementary school, Essex Education Committee. 

HaMPTON—Additions and extensions, grammar school (£5,00)), 
Middlesex Education Committee. 

HAMPSTEAD, N.W. — Extensions, publie library (£1,500), Town 
Council. 

HaMPsTEAD, N. W.—Motor-house, Oak Hill Lodge, Hill.park, Mr. P. 
Morley Horder. 

HANLEVY— Office premises. Messrs. E. Jones and Jackson, architects. 

HARRINGTON— Four houses and shop, Scaw-road, Mr. Harrison. 

HARTLEPOOL— Primitive Methodist church and vestries, Сорга] 
Estate. Mr. J. W. Phillipson, Newcastle-on-Tyne, architect. 

HASLINGDEN—Extensions, secondary school, Borough E lucation 
Committee ; infirmary, Board of Guardians. 

HavEs—House and shop, Silverdale-road, Hayes Cycle Works; 
10 houses, Blyth-road, Mr. Н. Briant; additions, Hambrough 
Villa, Messrs. Thatcher and Co.; additions, house, Wood End 
Green, Mr. G, Salter ; additions, Normanhurst, Mr. A. Olayton, 


Mr. R. Seott 


HA RNOGATE— House, kursaal, etc. (£3,965), Town Council. 

HAVLE— Elementary school, Board of Education. 

HELMsHoRE—Council school, Haslingden Town Council. 

Hicuaw FERnERs—Additional offices to Higham Ferrers School, 
Northampton Education Committee, 

HicHnniDGE—Reconstruetion of building for motor garage, Huntspill- 
road, Mr. W. W. Buncombe. 

HincktEy—Church (£7,000), Churchwardens of Holy Trinity Church. 

HoppEspon—Elementary school, Rye Park, Education Committee. 

HoppEspoN—Two houses, Whitley-road, Mr. W. Tilbury 

HolLLINS— Mill. Executors of Mr. T. Greenwood; minister's house, 
Slack -lane Baptist Chapel Trustees. 

HoNLEY—Eight houses, stable, etc., Moor Bottom, Мг W. Brook; 
shop, Concord - atreet, Co-operative Society. 

Horkinstown—Extension, infant school, Pontypridd Education 
Committee, 

HonNE— Elementary school (£1,800), Surrey Education Committee. 

HovuGHTON-LE-SPRING—House and shop, Hylton-street, Mr. J. Н. 

: Wood ; house and shop, Grasswell, Mr. J. Dixon. 

HowbEN CLoucH—Mission church and schools (£2,000). 

HvrL—Six houses, Kelvin-street, Mr. J. Ward; two houses, Park- 
grove, Mr. F. Allon; three houses, New-street, Messrs. Lison and 
Harris; 14 houses, Middleburg-street, Mr. A. Needler; 25 houses, 
Cranbrooke-street, Mr. Н. Vokes ; 25 houses, Holderness-avenu», 
Мг. J. T. Taylor; alterations to Trinity House, Trinity-square, 
Trustees; printing-room, Stoneferry, Messrs. Rəckitt and Sons; 
showroom, Hull City Garage, Beverley-road ; schoolroom, Beverley- 
road, Christian Science Association; additions, Shaw's Hull 
Malt Co., Wincolmlee. 

HuxsLEr Moor—Elementary school (£14,000), Leeds Education 
Committee. 

KEIOHLEVW— Houses, Oakworth-road. Mess s. W. 
Sugden, architects. 

KENDAL —Rebuilding shop and dwelling-house, Wildman- street. 
Mr. S. Shaw, architect. 

KILLARNEY—Alterations, St, Mary's Cathedral. 

KILMACRENAN—Office buildings. Mr. J. M'Intyre, Letterkenny, 
architect. 

KiLMADOCK—Meeting hall, Kilmadock Established Church. 

KtNGUssrE—Churceh (£3,000), Rov. Alex. Bain. 

KINLOCHLEVEN—Factory (£100,000), British Aluminium Co. 

KiNLovcH— Housing scheme (£7,201), Rural District Council. 

KIRKBURTON — Elementary school, West Riding Е lucation Committee. 

KIRKBY-IN-ASHFIELD — Elementary school, Notts Education Com. 
mittee. 

LANCASTER—Additions to houses, Main-street, Mr. M. Aldren ; four 
houses, Newsham-place, Mr. F. Hodkinson ; four houses, Ulster- 
road, Mr. W. S. Higginson ; eight houses, Coulston-road, Mr. 8. 
Jackson. 

LEADGATE —Alterations and additions to К.С. schools, Brooms, Rev, 
A. Magill, Durham. 

LEATHERHEAD—Public mortuary, Urban District Council. 

LEEpDs—Extensions to restaurant, Kirkgate, Mr. Е. Klostermann. 

LETTERKENNY — Workmen’s dwellings (£12,850), Rural District 
Council. 

LEXvEN—Alterations to infirmary (£1,814), Board of Guardians. 

LimEnousE, E.— Shop, East India Dock-road, Mr. C. Dunch. 

Limerick —Housing scheme (£62,145), No 1 Rural District Council. 

LISKEARD—Alterations and additions to schoolroom in connection 
with the Baptist Ohurch. 

LAN WDA— Elementary school, Pembrokeshire Education Committee. 

LLANFAIRFECHAN - Council school, Oarnarvonshire Education Com- 
mittee. 

LLEYN—Chapel, Trustees, Independent Chapel, Hebron. 

Гомром, N.W.—Workmen's dwellings, Prospect-terrace, (iray’s-inn- 
road, St. Pancras Borough Oouncil. 

Lonpox, W.—Work in connection with the Franco- British Exhibition, 
Director of Works. 

Lower WonrLrkv —Additious, school, Leeds Education Committee, 

MAINDY—Villa residence. Мг. W. D. Morgan, architect. 

MALToN —Additional ward, Malton Cottage Hospital (£600). 

MANCHESTER—Baths and wash-houses, Barnes Green (£38,400), Town 
Council. 

MANCHESTER—Additions, Withington Workhouse, 
Ohorlton Union. 

MARGATE —General Post Office, H.M. Commissioners of Public Works. 

METHIL — Two houses off College-road, Mr. W. Foster; alterations to 
shop, Mr. J. Fisher. 

MIDDLEsBROUGH—Hippodrome, Wilson-street, Local Syndicate. 

MIDDLETON —Spinning mill, Warwick Spinning Со. 

MiLForp—Elementary school, Pembrokeshira Education Committee. 

Monuirr—Housing scheme (£24,166), Rural District Council. 

Morra—Workmen’s dwellings (£12,317), Rural District Council, 

Morp—Four hundred houses, Bromfield Colliery Co. 

MussELBURGH —Additions to Fisherow School, School Board. 

MusTOoNE —Mission church (21,500), Trustees. 

NEWARK—Joint isolation hospital, Urban District Council. 

NEwsury—Removing present town hall and building offices on the 
site (£1,500), Town Council, 


H. and A. 8. 


Guardians of 
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NEWCASTLE—Ten houses, Holme-avenue ; eight houses, Rosewood- 
crescent; six houses, Briar Wood-crescent; two villas, Nun's 
Moor-road, near Fenham. 


NEWCASTLE-ON-TYNE—Concert hall to accon.modate 4,000, Town 
Hall Committee. 

New PENSHAW—Alterations and improvements to school, Education 
Committee. 

NORTHALLERTON—Hospital (£1,250), Rural District Council. 

OLD DrER—Higher.grade school, School Board. 

OrpHAM—Elementary schools, Education Committee. 

PADIHAM—ÜOouncil school (£8,750), Padiham Education Committee. 


PENGE—Thirty-one houses, Kenilworth-road ; five houses, Cleveland; 
conversion of houses into flats—Mr. A. W. Woolf; temporary 
church, Beckenham-road, Churchwardens. 

. school, Carnarvonshire Education Com- 
mi 

ö school, Carnarvonshire Education Com- 
mittee. 

PERTH—City hall (£25,000), Town Council. 

PINxTON—Two hundred houses, Pinxton Colliery Co. 

PLAISroW— Mission hall, Watson-street, Mr. R. Gordon. 

PONTYPRIDD—New offices opposite workhouse, Guardians. 

PRENTON—Congregational church, Storeton-road (£6,500). 

PRESTON — Additions and alterations, Mauldeth - road municipal 
school, Withington, Manchester Education Committee. 

PRESTONPANS—Public school, Education Committee. 

PupsEy—Secondary school (£10,000). Mr. Jowett Kendall, architect. 

RapstockK—Extension to works, British Wagon Co.; enlargement of 
shop, Wells-road, Mr. W. F. Hobbs. 

RAMSGATE—Seocondary school, Ramsgate Education Committee. 

RAMSGATE —Post office, Ce mmissioners of Н.М. Works. 


RAVENSTHORPE—House and shop, Market-place, Mr. W. Blakeley ; 
six houses, Huddersfield-road, Mr. J. Brooksbank. 

RaYLEIGH—Elementary school, Education Committee. 

RisHTON—Dwelling-houses, Cliffe-street, Rishton Industrial Co-opera- 
tive Society. 

RocHDALE—Electric lighting (£22,175), Town Council. 

RocHESTER—Additions, police station, Corporation. 


RopLEY—Additions, school, cookery-room, and handicraft workshop, 
Leeds Education Committee, 


RoMsEY—Additions, parish church (£900), Churchwardens, 
RovroN—Vicarage, Heyside, Churchwardens. 


Sr. ALBANs—Elementary school, Beaconsfield-road, Herts Education 
Committee. 

Sr. ANNES—Public baths, South-drive (£12,000), Town Council. 

SALFORD—Enlargement of Salford Royal Hospital (£50,000). 

SANDAL—Two houses, Gordon-street, Mr. G. Ashton; alterations, 
house, Agbrigg-road, Mr. Cookson. 

SANDIACRE —Eight villas, King Edward-street, Stapleford and Sandi- 
acre Co-operative Society. 

SurARLSTON—Enlargement, elementary school, West Riding Education 
Committee. 

SILKSTONE —Elomentary school, West Riding Education Committee. 

SILKsworTH— Six houses, Somerset-street, Мг. W. Welford; six 
houses, York-street, Messrs. J. and W Hodgson. 

SiLLoru—Alteration, farm buildings, Dryholme. Mr. G. Armstrong, 
architect. 

SrrHowy—Alterations, Railway Hotel and dwelling-house, Hereford 
and Tredegar Brewery. 

SKEWEN - Rebuilding Colliers’ Arms. Mr. J. Cook Rees, architect. 

SKIPTON—Restoration of parish church (£1,800), Church wardens, 

SooTHILL—Alterations to houses, Soothill-lane, Mr. W. R. Spurr. 

SouTHAMPTON—Electrically lighting the Terrace House Estate, 
Polygon (£200), Electricity Committee. 

STAFFORD—Enlargement of Council school, Corporation-street, Town 
Council. 

SrockToN—Motor garage, Bridge-road, Mr. W. E. Wardill ; additions 
8 еше Oastlegate, Managers; two houses, Gray's-road, Mr. 

. Jameson. 


STOCKTON-ON-TEES—Extensions to lavatory accommodation, Ropner 
Convalescent Home. Mr. T. W. T. Richardson, architect. 

STRANRAER—New high school, Board and High School Governors. 

STRETFORD—Extension of generating station, duplicating and extend- 
ing electricity mains, Urban District Council. 

BuTroN—Elementary schools, St. Helens Town Council. 

SurroN BoNNINGTON—Elementary- school, Notts Education Com- 
mittee. 

SwANSCOMBE —Fire station, Church-road, Parish Council. 

TADCASTER—Additions, elementary school, West Riding Education 
Committee, 

TALKE—Elementary school (£4,600), Staffs Education Committee. 

TARBERT—Church, United Free Methodists. 

TEDDINGTON—Art school (£1,650), Middlesex Education Committee. 

THRAPSTON—Elementary school, Northamptonshire County Education 
Committee. 

'THURLSTONE— Council offices (£1,000), Urban District Council. 


кешн чеп (£6,000), Governors of the Tiverton Middle 
ools. 
PoywortH—Church hall (£1,000), Trustees, 


Forquay—Municipal buildings, Castle-cirous, Town Couucil. 

TorrzNuAM—Alterations, Coleraine-park School, caretaker’s house 
and school offices, Crowland-road, Education Committee. 

TruRo—Showroom and offices, City Council. 

TuNsrALL—Summer Bank schools (£9,893), Education Committee. 

UXRRIDOE— Detached residence, Uxbridge Common, Mr. Wakefield; 
motor garage, New Windsor-street, Mr. T. S. Rose. 

WALLSEND — Twenty cottages, Model Cottage Exhibition Estate, 
Wallsend Co-operative Society. 

WEALDSTONE—Offices, depót, mortuary, etc. (£1,400), Council. 

WARMINSTER—House at Christchurch. Messrs. Long and Glass, 
architects. 

WELSHPOOL—Fonr villas, Salop-road. Mr. R. W. Davies, architect. 

WESTGATE-ON-SEA— Enlargement and improvement, St. Mildred's 
Hotel, Managers. 

Wrst Ham—One 3,000-kw. two-phase turbo-generator, Corporation. 

West Ham—Electricity purposes (£51,600), Town Council. 

WEST HamM—Alterations, Railway Tavern, Plaistow-road, Mr. Glad- 
well ; mission hall, Norwich-road, Mr. R. Gordon. 

WESTON-sUPER-MARE—Sunday schools in connection with proposed 
Primitive Methodist chapel, Brighton-road. 

WHITEFIELD—Additions, Unsworth Church, Churchwardens. 

WHITLEY Bay — Fire station, Whitley and Monkseaton Urban 
District Council. 

Wican—Electrically lighting workhouse infirmary at Billinge, Board 
of Guardians. 

WINCHESTER —Rep airs to cottages, Winchester Cottage Improvement 
Society. 

WINDERMERE —Public convenience (£500), Urban District Council. 

WiNpsoR—Additions to Rosemead, Old Windsor, Mr. Murray. 

WoLVERHAMPTON—Secondary school, Education Cummittee. 

WnhABNEss —Restoration, parish church (£700), Churchwardens. 

WREXHAM—Five villa residences, Beechley-road. Mr. F. A. Bevan, 
architect. | 

YARDLEY—Elementary school (£13,150), Worcestershire Education 
Committee. 

YrovrL— Station and buildings, L. and S. W. R. Co. 

York—Alterations to premises, York Co-operative Society; additions 
to mission house, Nunnery-lane, Victoria Bar Chapel Trustees ; 
alterations to house and shop, Kitchener-street, Mr. J. W. Cooper: 
four houses, Norfolk-street, Mr. G. Moss. 


COMPANIES’ MEETINGS AND REPORTS. 


SOUTH METROPOLITAN ELECTRIC LIGHT AND POWER. 


The ordinary genoral meeting of the South Metropolitan Electric 
Light and Power Co. was held on the 26th ult., Mr. Henry St. John 
Winkworth (chairman of the Company) presiding. 

The CHAIRMAN, in moving the adoption of the report, said the 
lamp connections at the end of the year amounted to 160,580 vip 
equivalents, an increase of 15,668. The consumers connected at the 
end of the year numbered 3,383, and the net revenue increased from 
£24,118. 17s. 6d. to £27,067. 19s. 2d., an increase of about 12 per 
cent. for the year. This, with £7,103. 17s. 1d., the balance brought 
forward from last year, makes a total of £54,171. 16s. dd. After 
deducting interest on debenture stock and interim dividend paid on 
the 7 per cent. cumulative preference shares, there remains a balance 
of £20,250. 6s., which the directors recommend be dealt with as 
follows: to Le abel of final dividend upon the 7 per cent. 
cumulative preference shares, £4,555. 18s. 7d.; to credit of 
depreciation account, £5,500 (as compared with £5,000 last 
year, and making the amount of this account £19,000) ; to 

yment of dividend upon the ordinary shares at the rate of 
b per cent. per annum, £3,011. 14s. 3d., and that the balance of 
£7,182. 15e. 2d. be carried forward to next account. The units sold 
have inoreased from 2,381,788 in 1906 to 2,946,607 in 1907, an 
increase of over 20 per cent. more than one-half the increase being 
for power and the remainder for lighting. Seeing that the units sold 
increased more than 20 per cent. and that the net revenue e 
increased about 12 per cent, it shows that the consumers benefi 
during the year to a substantial extent by the reduction of the price. 
In this connection ıt may be interesting to mention that during the 
last four years the price per unit has shown & continuous reduction. 
The average price for the year 1904 was 4'04d. рег uvit ; for 1906, 
3°74d.; for 1906, 3°58d.; and for 1907, 525d. On the output for 
1907 of 2,946,607 units, this represents a concession to consumers of 
about £10,000 as compared with the average price of 1904. Some 
inquiries have been made by shareholders as to the effect ро 
the business of the metallic-filament lamps, and he said that 
although the extension of their use may lead to а tempera 
loss of revenue from existing consumers, the directors feel that 
whatever benefits the consumer must ultimately benefit the Company. 
The reduction of the cost of the light makes tho business more 
secure—it induces consumers to make a greater use of the supply, and 
it widens the area from which new Dusine is obtainable. The 
capital expenditure during the year amounted to £42 281. 15s. 8d., 
and if deducting £5.500 placed to the credit of the depreciation 
account, the net addition to the capital acoount is £36,701. which 
includes about £20,000 in respect of the new power house. Part of 
the balance paeo e for the power-house has since been paid, and the 
remainder will become payable during the next few months, The 
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increased earnings for the year amounted to £2,949, a little over 8 per 
cent. on the capital expenditure for the year. The power-house is 
now in full operation, and the anticipated economies are being 
rcalised. 

Mr. Henry W. BowbEN seconded the motion, which was unani- 
mously carried. 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING. 


The ordinary general meeting of the Kensington and Knightsbridge 
Electric Lighting Co. was held on the 27th ult., the chairman (Colonel 
R. E. Crompton) presiding. 

In moving the adoption of the report, the CHAIRMAN dealt at 
length with the effect of the introduction of the metallic-filament 
lamps as against the ordinary carbon-filament lamps, and said the 
effect in regard to those people who had had the foresight to purchase 
this class of lamp was that they were able to obtain three times the 
amount of light which they previously had without any addition to 
the bills for current. For some time to come this might have an 
adverse effect on the consumption of electricity, but he said advisedly 
for some time," because he felt that the saving would enhance the 
use of electricity as an illuminant, and the chances were that users 
would be more wasteful in the future than they had been in the past. 
Electric light was becoming more and more of а necessity and less of a 
luxury, and the companies should reap the advantage. He com- 
plained of the 1 9 of rates and taxes, and said that if the sum 
which this Company had to pay of £6,500 per annum could only be 
reduced by one-third the directors would be able to pay a bonus of 
2 per cent. upon the ordinary dividend. They had suffered in common 
with other electric lighting companies in regard to the increased cost 
of coal. In all the difficult circumstances of the past year he felt 
that the results presented would be regarded as satisfactory, for they 
were able to maintain the amount of dividend which they had paid 
to the ordinary shareholders for some years past—viz., at the rate of 
10 per cent. per annum. He then dealt with the question of the bulk 
supply of Pieds | and the Bill which was jointly promoted by this 
and other West-end electric lighting companies in the present session 
of Parliament, and which would be of benefit to all concerned. 

The 1eport was adopted. 


LONDON ELECTRIC SUPPLY. 


The ordinary meeting of the London Electric Supply Corporation 
was held on the 27th ult. 

Мг. Ковевт Н. BENSON presided, and in moving the adoption of 
the report said there had been a decrease in the gross receipts of £6,500 
and an increase of expenses of £3,700, so that they were only able to 
recommend a dividend of 2).per cent. against 4 per cent. last year. 
There were а variety of causes which accounted for this, including the 
high price of coal and that the receipts from the London County 
Council had fallen off. They had not yet begun their supply of elec- 
tricity to the London, Brighton, and South Coast Railway, but they 
would, they expected, supply them this year with current for the 
experimental running between London Bridge and Victoria. The 
outlook for 1908 was brighter, and they already saw increased net 
receipts in cash for the first quarter. The amount of units sold had 
increased in the first eight weeks of this year by over 20 per cent. 
When it was a question whether the dividend for 1907 should be 2 per 
cent. or 24 per cent. the Board decided on the higher figure and a 
corresponding smaller addition to reserve. They did this partly 
because they expected 1908 would afford the opportunity of à con- 
sidcrable increase to their revenue and partly use for the three 
preceding years they had put exceptional sums to reserve, aggregating 
£65,000. The more power consumers they could get in the daytime 
the more continuously would their machinery be employed, and if 
only the London power producers as a whole were encouraged to 
associate and dovetail their customers, so as to have the minimum 
amount of idle machinery, the economy would be enormous. Не then 
referred to the Company s Bill in Parliament. 

Hn R. SrEwART BAIN seconded the motion, which was unanimously 
сатті | 


NORTHALLERTON ELECTRIC LIGHT. 


The annual general meeting of the shareholders of the Northallerton 
Electric Light and Power Co. was held last week. In the absence of 
the chairman of the directors (Mr. John Hutton), Mr. C. E. L. 
Ringrose presided. х 

In the annual report it was stated that the accounts showed a net 
profit of £142. Os. 7d., which, together with the balance brought from 
the last account, amounted to £214. 2s. 1d. The directors recommended 
that а dividend of £5 per cent. per annum, less income tax, should be 
paid on the preference and ordinary shares, absorbing £125. 19a. да., 
and that a sum of £70 should be written off for depreciation of build. 
ings, machinery, and street and service mains, and that the balance 
of £18 2s. 10d. should be carried forward. The whole of the plant, 
machinery, etc., was in satisfactory working order, and had been 
maintained in a thorough state of repair out of revenue. The balance- 
sheet showed that the principal items under capital and liabilities 
were: share capital authorised —2 900 non-cumulativo preference 
shares at £1 each, £2,900; 12,000 ordinary shares at бв. each, 
£3,600 ; issued 1,151 non-cumulative preference shares of £1 each, 
£1,151 ; 4,561 ordinary shares at бв. cach, £1,368; mortgage deben- 
tures authorised, 500 at £10 each, £5,000 ; issued 470 debentures at 
£10 each, £4,700 ; less deposited to secure bank overdraft, £3,000 ; 
loan on mortgage of freehold property, £400 ; bankers (party secured), 
£3,742 ; protit for 1907, £142 ; and with other items, total, £8,940. 
Under the needing ot property and assets the chief items were: capital 
expenditure—freehold land, buildings and machinery, street and 
pervice mains, as per last balance sheet, $7,335 (less depreciation, 


£1CO0), less sale of Robey engine and income from meters and motors, 
£7,817 ; stocks on hand, £322; debts due, £758; and other items, 
£8,940. On the profit and loss account the principal items were: 
expenditure—materials, wages, ete., £856 ; maintenance and repairs, 
£147. 19s. 10d. ; salaries, printing, eto., £386. 7s. ; balance carried 
down, £420. 18. 11d.—total, £1,790. 17s. Receipts—charges for 
installations, current to private consumers and for atiet igs sone 
£1,687. 16s., and rents amounted to £1,790. 17s., with balance 
brought down, £420. 1s. 11d. 

The CHAIRMAN proposed the adoption of the report, which was 
seconded by Mr. Lona, and carried. 


— 


: CROSSLEY BROS. 


The eleventh annual meeting of the shareholders of Crossley Bros. 
was held at Openshaw, Manchester, on the 28th ult, Mr. W. J. 
Crossley, M.P., in the chair. i 

Tho CHAIRMAN, in moving the adoption of the report, said that 
although they had been successful in making the usual dividend, the 

ear just closed had been a very trying one in many ways. There had 
ped a considerable advance in the price of the raw materials, includ- 
ing copper and iron, but he was glad to say that the prospects for this 
year were very much brighter in that regard, for the prices were 
being lowered considerably. They had also to pay more for wages, a 

eneral advance in the engineering world having taken place. The 
ack of cash had also affected trade, but in their case the lack of cash 
was partly que to the extension of the works. They had just built 
and equipped one of the most modern works for the motorcar business, 
and next week the machinery in this important extension would be 
started. Not only had they fitted up the most modern machinery, 
but they had secured the services of experts in motorcar construction. 
Arrangements had also been made to build light delivery vans and 
other vehidles of that character. In addition to the gas-engine and 
motor works, they had within the last two or three years made another 
departure which had proved entirely successful. He referred to the 
gas-plant works. Their customers were now able to purchase cheap 
power for Бо сица A large sum of money had been used for new 
patterns for the largest size кые The making of these 
patterns was extremely costly. It had been their practice not to con- 
sider the cost of such patterns as an asset, but to pay for them out of 
the general expenses account. There was a considerable number of 
the larger engines now in use. Some of them were about 600 h.p. or 
700 h.p. They had recently put down a large gas engine plant in 
Canada, and orders were iu hand for large Y uper for cotton 
mills. They had stocks of engines in nearly all parts of the world. 
It was mentioned that the reserve fund now s at £100,000, and 
that the ordinary shareholders had recoived in dividend more than 
the amount of their share capital. 

The motion was seconded by Mr. D. H. InwiN, managing director, 
and carried. 


LANCASHIRE UNITED TRAMWAYS. 


The third ordinary general meeting of the above Company was held 
at 68, Dashwood House, London, E.O., on Friday, the 28th ult. 

Mr. J. M. Нехреввох, M.P., occupied the chair, and, in proposing 
tho adoption of the balance-sheet, referred to the fact that the receipts 
were adversely affected last year by reason of the very bad кы 
and the shutting down of the Liverpool and Prescot light railway for 
about five weeks in order to relay the t-ack with granite in place of 
grit setts. The expenditure had also becn increased owing to the 
increase in the price of coal, etc. On the other hand, he pointed out 
that the receipts per car mile were greater than in any previbus year, 
and that this increase was being maintained up to date. Ho also 
referred to the successful institution of a cheap system of workmon's 
fares, which up to the present has proved satisfactory to the Company 
ав well as advantageous to the workmen. 

Mr. ALFRED ADAM seconded the resolution, which was carried 
unanimously. 


METROPOLITAN ELECTRIC SUPPLY. 


The report of the Metropolitan Electric Supply Co. for the year 
ended Dec. 31 last, to be submitted at the meeting on the 10th inst., 
states that the capital expenditure, which at the end of 1906 amounted 
to £1,802 383, has now reached a total of £1,840,876, being an 
increase during the year of £38,495. "The gross revenue for the year 
amounted to 6178 685, as compared with £175,635 in 1906, being an 
increase of £3,048. As the revenue for 1906 included £5,178 for the 
remainder of the St. Marylebone business transferred on Mareh 31 in 
that year, the total increase of revenue in the Company's areas during 
the year 1907 was £8,226. The working expenses, which in 1906 
were 282,958, amounted in 1907 to £85,555, being an increase of 
£395. The Bill which was promoted last session y the London 
County Oouncil for a bulk supply in and around London was jointly 
op by all the London supply companies, and was thrown out by a 
Select Committee of the House of Commons, The Bill deposited jointly 
by these 5 was withdrawn. In the present session of Parliament 
a Bill for bulk supply and other purposes has been deposited by certain 
persons seeking to be incorporated as the London and District Elec- 
tricity Supply Co., against which this Company has petitioned. The 
Company also joined with certain other of the London supply 
companies in promoting a Bill for establishing a Statutory Joint Com- 
mittee to deal with the supply of electricity in London and surround- 
ing districts. This Bill, which contains provisions for the guarantee 
by the promoting companies of the interest on the capital of the 
Joint Committee to be authorised under the Bill, will be submitted 
for the approval of tho shareholders at an extraordinary gencral 
meeting to be held immediately after the general meeting. The 
balance at the credit of the revenue account, before providing 
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for depreciation, is £95,349. The directors have set aside £20,000 
аз an addition to the depreciation and reserve fund, carrying to 
the credit of the net revenue account the sum of £75,849. 
This sum, with the balance brought forward from last account and 
other receipts, makes a total of £88 767. After deducting interest 
on debenture stovks and loans, dividend oa preference shares, and 
other charges, there remains a balance of £44.878. To this the 
directors have added £21,000 from the undistributed balance of the 
St. Marylebone purchase money which was set aside towar is the main- 
tenance of dividends during the development of other business to 
replace the loss of St. Marylebone. This increases the balance at the 
credit of the net revenue account to £65,878. An interim dividend 
of 3s. per share (being at the rate of 6 per cent. per annum) on the 
ordinary share capital, amounting to £30,000, was paid on Aug. 6, 
and the directors recommend that a further dividend of 3s. 6d. per 
share on such shares, making a total distribution for the year of 
бв. 6s. per share, or 64 per cent. This will absorb a further sum of 
£35,000, and leave a balance of £878 to be carried forward. 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY. 


The report of the Brompton and Kensington Electricity Supply Co. 
for the year ended Dec. 31, 1907, to be presented at the meeting on 
the 10th inst., states that the revenue account shows a credit balance 
of £31,718, which, with £9,145 brought forward and £409 balance of 
interest received, makes a total of £41,273. After deducting £1,726 
for interim dividend on the 7 per cent. cumulative preference shares 
and £6,779 interim dividend at the rate of 9 per cent. per annum for 
the half-year to June 30 on the ordinary shares, the directors recom- 
mend to carry £8,000 to credit of depreciation account and to pay a 
dividend on the ordinary shares for the half-year ended Dec. 31 at the 
rate of 11 per cent. per annum, making 10 per cent. for the year, to 
carry £4,000 to credit of reserve fund account and to appropriate 
£612 for directors’ additional remuneration, leaving to be carried 
forward a balance of £10,136. The directors record with great regret 
the death of Mr. William Page, who served the Company as a 
director from its earliest years. Mr. Stanley Becton has been 
appointed to fill the vacancy. 


HOVE ELECTRIC LIGHTING. 


The report of the Hove Electric Lighting Co. for 1907, to be pre- 
sented at the meeting on the 12th inst., states that the result of 
the year's working is а net profit of £12,693, compared with £12,672 
in 1906. Gross revenue shows an increase of £1,695, but working 
expenses increased by £1,676, due to the excess cost of coal and the 
additional outlay found necessary on repairs and maintenance. There 
was а balance brought forward to the present year of £525, which 
makes an available balance of £13,219. The directors now propose to 
place £4,000 to renewals and depreciation account, and to declare а 
final dividend at the rate of 9 per cent. per annun,, making 84 per 
cent. for the year, and to carry the balance, £780, forward. Expendi- 
ture on capital account during the year amounted to £2,893. ith a 
view of replacing thecapital expenditure taken from the reservo fund 
and investing this to provide for the future, 5,000 £5 preference 
Shares were oflered to the shareholders in November last and 2,559 
shares wore applied for and allotted. Investments on account of tlic 
reserve fund now amount to £11,481. 


W. T. HENLEY'S TELEGRAPH WORKS. 


The report of W. T. Henley's Telegraph Works Co. for the year 
1907 states that during the past year а net profit has been made of 
£65,302. After payment of directors’ and auditors’ fees and debenture 
interest, and making allowance for depreciation of buildings, plant, 
machinery, etc., there remains £50,530, making, with 222.320 
brought forward, a total of £72,650. The directors have translei red 
£10,000 to the reserve account, and recommend the payment of a 
dividend on the ordinary shares of 15 per cont. (less incoine tax), of 
which an interim dividend of 5 per cent. was paid on Scpt. 2 last. 
These payments will, together with the preference dividend for the 
year, amount to £49,000, leaving 225.650 to be carried forward. 


— — 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY. 


The report of tho Newcastle-upon-Tyne Electric Supply Co. for the 
year ended Dec. 51 last, to be presented at the meeting in Newcastle 
on the 10th inst., states that the total connections to the Company's 
system at the end of the ycar amounted to 92,764 h.p., which, com- 
pared with the previous year's figure of 70,000 h.p., show an increase 
of 22,761 h.p. The шо for the year, including £2,145 brought 
forward, amounts to £87,397. The directors recommend the payment 
of further dividends of 24 per cent. on the amount called up on the 
preference shares and of 54 per cent. on the amount ealled up on 
the ordinary shares, making the total dividends for the year 5 per 
cent. and 8 per cent. on the preference and ordinary shares respec- 


tively. They propose to transfer £5,000 to depreciation and to carr 
forward £2 024. E 4 


COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION. 


The report of the County of Durham Electrical Power Distribution 
Со. for the year ended Dec. 51, 1907, to be presented at the meeting 
in VVV on the 10th inst., states that the profits of 
the year, together with £1,934 brought forward, amount to £24,916. 
The directors recommend the payment of a divideud at the rate of 
2 per cont. per annum on the amount called up on the ordinary shares, 


to transfer to depreoistion and reserve account the sum of £5,000 
and to carry forward £382. 


CITY OF CARLISLE ELECTRIC TRAMWAYS. 


The report of the City of Carlisle Electric Tramways Co. for 1907 
shows а surplus of £1,784, being a decrease of £117 as compared with 
the previons year; and the balance of profit and loss account, after 
providing for debenture stock interest and debenture stock trustees’ 
remuneration, is £632, which the directors recommend shall be carried 


forward. 


NEW COMPANIES REGISTERED. 


Hanipha (Ceylon) Tea and Rubber Co., Limited.— 
Feb. 17 by Norton Rose Barrington and Oo., 574, Old B -street, 
E. O. Capital, £50 000 in £1 shares. Objects: to adopt an - 
ment between G. W. Suhren, W. S. Taylor, and M. Bremer oí the 
first part, the said W. S. Taylor of the second part, and the company 
of the third part, and to carry on in Ceylon and elsewhere the business 


istered 


of planters and cultivators of tea, coffee, and rubber and other 
produce. 


Limited.—Registered Feb. 18 by 


West Canadian Deep Leads, , 
Cave and Co., 20, Eastcheap, E.C. Capital, £75,000 in £1 shares. 


Objects: to acquire an option for the purchase of the Moxley Mining 


Lease, situate in Little Valley, Cariboo District, British Columbia, to 
adopt two agreements with L. A. Bonner and with the Electric Con- 
version Syndicate, to acquire any gold, copper, and other mines, 


mining rights, and properties of a'l kinds in British Columbia or 
elsewhere, and to carry on the business of gold and general minera, eto. 


Liens Registered. 
Longford Wire Co, Limited, Warrington —Lien Feb. 19, 


£500 5 per cent. debentures, part of £45,000. Amount previously 
issued, £30,050. 


Empire Electric Light and Power Co., Limited, London, E.C.— 
Discharge in full Feb. 21 of mortgage debentures dated Oct. 12, 1904, 
Mareh 1, 1906, and June 27, 1906, for а total sum of £12,800. 

Chesham Electrie Light and Power Co., Limited. —Particulars 
of £10,000 debentures, created by resolution of Jan. 27, 1908, have 
been filed pursuant to Section 14 (4) of the Companies Act, 1900. 
Property charged: the company's undertaking and property, present 
and future, including uncalled capital. No trustees. 

Delhi Electric Tramways and Lighting Co, Limited.— 
Particulars of £50,000 5 per cent. debentures created by resolution 
of Jan. 3, 1908, and secured by a trust deed of even date (already 
registered), have been filed pursuant to Section 14 (4) of the Companies 
Act, 1900. Property charged: Benefit of the Delhi Municipality 
Electric Licence, 1905, and of Delhi (Municipality) Electric Tramway 
Order, 1906, the company’s interest in certain land in Delhi, the 
company’s tramway line and appurtenances and its general assets and 
undertaking, exclusive of uncalled capital. Trustees: R. C. Pearman, 


21, Old-buildings, Lincoln's.inu, W.C., and J. Greig, 18, Belsize Park- 


gardens, N.W. 


La Capital Traction and Electric Co. (Buenos Ayres), Limited. 
A trust deed, dated Nov. 10, 1907 (supplemental to an unregistered 
trust deed, dated Dec. 21, 1900), for increasing an issue of debentures 
from £600,000 to £800,000, pursuant to resolutions of Aug. 8, 1906, 
and March 5, 1907, and substituting not less than 16,000 preferred 
and 18,000 ordinary shares of £5 each in the Buenos Ayres Grapd 
National Tramways Co., for the shares, securities, and notes of ? 
Cordoba Light and Power Co. of Maine, charged by the original trus 
deed, has been registered. Trustees: W. Trotter, Basildon House, 
Moorgate-street, E.C., and R. Fleming, 2, Princes-street, E.C. 


MOTION BY METROPOLITAN ELECTRIC TRAMWAYS. 


In the King’s Bench Division on Friday, Feb. 28, before Mr. 
Justice Darling and Mr. Justice Phillimore, sitting as a Divisional 
Court, Mr. Page, K.C., moved on behalf of the Guardians of the 
Hendon Union for a гше nisi for a writ of prohibition calling upon 
the justiccs of Middlesex to abstain from hearinga rating appeal brought 
before their court by the Metropolitan Electric Tramways whilst 
certain members of the Middlesex County Council are upon the bench. 
Counsel explained that the Metropolitan Electric Tramways are the 
occupiers of the Middlesex County Council, the owners of certain tram- 
ways in the union of Hendon. An order for their construction was 
obtained on the joint application of the tramways company and the 
County Council, the latter providing the land and making street 
widenings, and the North Metropolitan Electric Tramway Oo. the elec- 
trical fittings and tramcars. On Nov. 18, 1900, an agreement was entered 
into providing that in case an order was obtained—and it was, in fact, 
obtained carly in the following year—the tramways should be leased 
to the tramway company until Auy. 6, 1925, at a fix rent, plus 
45 per cent. of the net profits, these latter to be arrived at by deduct- 
ing all expenses of running and management and rates. The tramway 
company have appealed against their assessment for rating in the 
Hendon Union, and the appeal in the ordinary course would come up 
for determination by the Middlesex County justices, but upon that 
bench, counsel said, there were various gentlemen who were also 
members of the Middlesex County Council, and he contended that it 
would be obviously improper for them, forming part of the corporate 
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body which owned tho tramways, and which must benefit if the tram- 
way company obtained a reduction in their rateable value, to act as 
judges in the appeal. They would, in fact, be judging their own case. 
He submitted that these justices had а pecuniary interest in the 
appeal, and were, therefore, not competent to take part in its 
determination. 

Their Lordships reserved their decision till Friday next, Mr. 
Justice DARLING observing that he believed there was some authority 
upon the matter in the records of the Court in cases which had not 
been reported. He was inclined to do absolutely nothing which could 
possibly priu d the most salutary rule that the administration of 
Justice in the English courts should be above suspicion, and he was, 
therefore, by no means disposed to take any technical view as to the 
refusing of the rule. Possibly they might find reasons for coming to a 
decision one way or the other. 


PROVISIONAL PATENTS, 1908. 


FEB. 21. 
Combined high and low tension change-over switch 
Henry Arthur Hensley, 76, Marmion-road, Southsea, Hants. 
Improvements in the manufacture of mantle rings, 
burner nozzles, deticotors, rosistances, and insulators 
or other like incombustible articles used in connec- 
tion with gas and clectric fittings. Alfred Austin 
Lines, 55, Chancery-lane, London. (Complete specilication. ) 
. Improvements in and relating to electric ignition 
devices for internal-combustion engines. The British 
Thomson- Houston Company, Limited, and Bernard Норуз, 
83, Cannon-street, London. 
Improvements in and relating to eleoctrically-driven 
rolling milis. Allgemeine Elektricitats-Ges., 85, Cannon- 
street, London. (Date applied for under Section 91 of the 
Act, Feb. 22, 1907, being date of application in Germany.) 
(Complete specification. ) 
Fen. 22. 


Improvements in or relating to electricity meters. 
William Morris Mordey and Guy Carey Fricker, 46, Lincolu's- 
inn-fields, London. 

Improvements in automatic targets whoreby an indicator 
is shown, and electrio or other bells are set ringing. 
William Hadley, 57, Spring-hill, Birmingham. 

Tolegraph pole. Frederick H. Tidnam, 55, Chancery-lane, 
London. (Date applied for under Section 91 of tho Act, 
July 9, 1907, being date of application in United States.) 
(Coniplete specification.) 

Improvements in or connected with disinfecting devices 
for telephones and like instruments. Arthur Davy, 
77, Market-street, Bradford. 

. Improvements in or relating to processes of melting in 
electric furnaces and their application to the extrac- 
tion of metals Henri Herrenschmidt, 111, Hatton- 
garden, London. (Application for patent of addition to 
No. 24517/07.) (Date applied for under Section 91 of 
the Act, Feb. 23, 1907, being date of application in France.) 
(Complete specification. ) 

Improvements in eonnection with series-parallel electric 
circuits. William Herbert Exley and Henry Leitner, 
4, South-street, Finsbury, London. 


Fen. 24. 

Compound automatic electric fog signal. Leslie Edwin 
Taylor, 7, Main-street, Long Eaton, near Nottingham. 

Improvements in electric resistances. Walter Frederick 
Jones, 166, Wellington-road, Eccles. 

Mothod for electrically automatically switohing on or 
off the supply mains transformers and the like. 
Konald Lewis Randall, 502, Queen's.road, New Cross-gate, 
London. 

Improvements in and relating to electro-therapoutic 
methods and apparatus. Arthur Edmund Baines, 
Dashwood House, London. 

Improvements in or relating to recording arrangements 
or apparatus for use chiefly in connection with elec- 
trical measuring instruments. Siemens Bros. Dynamo 
Works, Limited, James Dalziel, Robert Brooks, and Charles 
Frewen Jenkin, 139, Queen Victoria-street, London. (Com- 
plete specification.) 

Improvements in or relating to section insulating 
arrangements used in the overhead construction of 
electric railways or tramways. Siemens Bros. Dynamo 
Works, Limited, 139, Queen Victoria-street, London. 
(Siemens-Schuckertwerke G. m. b. H., Germany.) (Com- 
plete specification.) 

Improvements in electric polyphase induction machines. 
Wallace Fairweather, 65, Chancery-lane, London. (Allmänna 
Svenska  Elektriska  Aktiebolaget, Sweden.) (Complete 
specification.) 

4137, Improved method of and apparatus for starting 

internal-combustion engines by electrical ignition. 
Robert Bosch, trading as the firm Robert Bosch, Birkbeck 
Bank-chambers, Southampton-buildings, London. (Date 
applied for under Section 91 of the Act, Oct. 28, 1907, 
being date of application in France.) (Complete specfication. ) 


3986. 


3995. 


4002. 


4030. 


4066 


4083. 
4087. 


4096. 


4110. 


4111. 


4112. 


4113. 
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4133. Improvements in or relating to apparatus for reading 
Morse and similar telegraph signals. Friedrich Edler 
von Kubin, 111, Hatton-garden, London. 

Improvements in lifting magnets for cranes. Arthur 
George Bloxham, Birkbeck Bank-chambers, Southampton- 
buildings, London. (Markische Maschinenbauanstalt Ludwig 
Stuckenholz A.-G., Germany.) (Complete specification.) 

4161. Improvements іп electro-oapillary apparatus. Axel 
Orling, 22, Southampton-buildings, London. 

Improvements relating to electricity meters. Evan 
Evans. 31, Bedford street, Strand, London. (Complete 


specification.) 
FE 25. 


Electrically-propelled motorcar with single steering 
wheel. Curl Laosen, 322, High Holborn, London. (Date 
applied fo. under Section 91 of the Act, March 2, 1907, 
being date of app'ication in Germany.) (Complete speciti- 
cation.) 

Coupling for electric wires or cables. William Tl'rideaux 
Lakeman, Sunningdale, Avenue- road, Itchen, Southampton. 

Mechanical tilting sand-gear (improved) for elootrical 
tramcars. James Riseley Flint, 24a, Rumsey roat, West 
Hendon, London. 

4193. Improvements in controllers for olectric motors. 
Lyon, 121, West Geurge-street, Glasgow. 

Improvements in electric aro lampe. Henry Biggett, 
Norfolk Поцѕе, Norfulk street, Strand, London. 

Improvements in or rolating to telephone apparatus. 
Charles Franklin Bradburn, 60, Queen Victoria street, 
London. (Complete specification.) 

Improvements in electrical ignition devices for internal- 
combustion engines. Robert Bosch, trading as tlie firm of 
Robert Busch, Birkbeck Bink chambers, Southampton- 
buildings, London. (Ap li-ation for patent of addition to 
No. 4137/08.) (Date applied. for under Section 9} of the 
Act, Nov. 6, 1907, being date of application in France.) 
(Complete specification.) 

Improvemonts in and relating to electric motors. 
Alexander Lehmann, 27, Chancery-lane, London. 


FE». 26. 

4292. Improvements relating to rectifiers for alternating 
electric currents. Samuel Wells Cuttriss, Prudential. 
buildiugs, Park-row, Leeds. 

Improvements in electric resistances. Walter Frederick 
Joucs, 166, Wellington-road, Eccles. 

4316. Improvements in and in connection with the trolley 
heads of electric tramoars and like vehicles. James 
Edward Slater, 3, Brown-street, Market-street, Manchester. 

Improved electric switoh. John Macdonald, 100, Wellington- 
street, Glasgow. 

. Improvements in magnetos for ignition purposes in 
explosion engines. Thomas Wardell, 65, Chancery-lane, 
London. 

Improvements relating to electric conductors for use 
in connection with installations of electric light. 
George Davis, Queen  Anne's- chambers, Westminster. 
(Application for patent of addition to No. 12711/07.) 

Improvements in ог relating to electric switches. Brian 
Harold Morphy, Queen Anne's-chambers, Westminster. 

Improvements in means for locking electric incan- 
descent and like lamps in their holders. Brian Harold 
Morphy, Queen Anne’s-chambers, Westminster. 

4357. Improvements in or relating to magneto sparking plugs 
for internal-combustion engines. Arthur James Postans, 
Birkbeck Bank-chambers, Southampton-buildings, London. 

Improvements relating to the generation of electricity 
on railway trains, boats, and the like, Jon Hjaltalin 
Sveinbjornsson, 18, Southampton - buildings, London, 
(Complete specification.) 

Improvements in or relating to the electrical operation 
or control of railway points. William Robert Sykes, 
sen., 53, Chancery-lanc, London. (Complete specification.) 

Improvements in or relating to the regulation of the 
pressure of electric machines. Felten und Guilleaume 
Lahmeyerwerke Akt.-Gos., 111, Hatton-garden, London. 
(Date applied for under Section 91 of the Act, Fob. 27, 
1907, being date of application in Germany.) (Complete 
specification.) 

Electric photophone for the production of photophono- 
graphs or use as а telephone transmitter, also means 
of reproduoing sound from photographs thus obtained. 

. Josiah Frederick Child, 258, Rosendale-road, Herne Hill, 


London. 
Fes. 27. 


Revolving table made to carry any size printing frame 
for printing with the “electric aro.” Edgar Watson 
Bowes, 16, Ethelden-road, Shepherd’s Bush, London. 

Improvements in processes for producing metallic 
articles and combined metallic and non-metallic 
articles by eleotro-deposition and in the articles so 
produced. Frank огоз Gibbs, 128, Colmore.row, Birm- 
ingham. 

4490. Improved thermo-electric light controller. Harry Rivers 

Hannay, Worcester Oourt, Worcester Park, Surrey. 


4139 


4166 


4181. 


4188. 


4191. 


IIenry 
4113. 


4246. 


4257. 


4391. 


4394 


4410. 
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4921. Improvements in and relating to the trausmission of a 
serios of electric impulses along land lines or cables. 
Axel Orling, 22, Southampton-buildings, London 

4433. Improvements in or relating to single-phase commu- 
tator machines. Maschinenfabrik Oerlikon, 139, Queen 
Victoria-street, London. (Application for patent of addition 
to No. 28968/04.) (Date applied for under Section 91 of 
the Aet, March 9, 1907, being date of application in 
Germany. ) (Complete specification.) 

4433. Improvoments in or relating to the starting and work- 
ing of three-phase motors from a single-phase 
supply. Siemens-Schuckertwerke G. m. b. H., 139, Queen 
Victoria-street, London. (Application for patent of addition 
to No. 1245/07.) (Date applied for under Section 91 of 
the Act, June 28, 1907, heing date of application in 
Germany.) (Complete specification. ) 

4114. Improvements in oonnection with electrical radiators. 
Herbert John Dowsing, 115, Cannon.street, London. (Com 
plete specification.) 

4104. Improvements in the manufacture of coils of large 
section for electromagnetic apparatus. Siemens Bros. 
and Co., Limited, Birkbeck Bank-chambers, Southampton- 
bnildings, London. (Siemensund Halske Akt. Ges. , Germany.) 
(Complete specification.) 

4172. Improvements in and relating to electric wall plugs. 
Totn Charles Schneidau, 19, Holborn-viaduct, London. 

4175. Improvements in And relating to automatic electric 
circuit breakers. Hjalmar Rudman Schultz, 77, Ohancery- 
lane, London. 

4477. Improvements in and relating to electric switches. 
William Charles Dieppe and William Thomas Knorr, 
88, Chancery-lane, London, 

4479. Improvements in or relating to Rontgen tubes and the 
like. Adolph Friederich Lindemann and Frederick Alexander 
Lindemann, 111, Hatton-garden, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on March 12.) 


1906. 
28600. Electric aro lamps. Beck and Deutsche Beck Bogenlampen 
Ges. 


28601. Electric arc lamps with supported electrodes. 
and Deutsche Beck-Bogenlampen Ges. 


1907. 

9783. Transmitting systems for wireless telegraphy. Levy. 

3962. Electric batteries. Richmond. 

4031. Alternate-current motors. Fynn. 

4085. Electric alarm apparatus. Coloman. 

4137. Wireless electric signalling systems. Cabot. (Date 
applied for under International Conventiou, Merch 10, 1906.) 

4181. Method of preventing electrolysis. British Thomson- 
Houston Oompany. (General Electric Company.) 

4211. Rotary electric transformers and motor generators. 
Crompton and Co., Macfarlane, and Burge. 

4593. Transmitting apparatus for wireless  tolegraphy. 
Marconi and Marconi's Wireless Telegraph Company. 

4832. Voltaic cells. Christensen. 

5100. Electric furnace for the continuous extraction of 
zinc from its ores. Cote and Pierron. 

5506. Alternating-current dynamo-electric machines of the 
commutator type. Lamme. (Date applied for under 
International Couvention, March 15, 1906.) 

6289. мо of and means for controlling clectric currents. 

alter 

7180. Electric resistances. British Thomson-Houston Company. 
(General Electric Company. ) 

8984. Electricity meter. Hookham and Holden. 

9591. Means for guiding and supporting carbons or elec- 
trodos in pairs in аго lamps. Gross. 

9933. Electric switching mechanism for sending a pre- 
determined number of current impulses. Roberts. 

13072. Electric controllers. White. (Date applied -for under 
International Convention, June 6, 1906.) 

13195. Signalling systems for railways and the like. British 
Thomson-Houston Company. (Allgemeine Elcktiicittits-Ges. ) 

16087. Telephone alarm with attuned сап, Mackenzie. 
(Lorenz. ) 

16952. Eleotrio welding or soldering. Kjellberg. 

20201. Moans for rotating or training searchlight projectors, 
and for like purposes. Siemens Bros. Dynamo Works, 
Limited, and Holmes. 

20949. Control of electrically-propelled vehicles and other 
apparatus. Siemens Bros. Dynamo Works, Limited. 
(Siemens-Schuckertwerke Ges.) 

$4288. Contact breakers for oleotrical ignition in internal- 
combustion engines. Bosch. (Date applied for under 
Iuternational Con veution, Jan. 2, 1907.) 

24874. Electric conductors. Richardson. 


$5118. Alternating-current wattmeters of the thermal type. 
Arcioni. 


Beck 


COMPANIES' STOCK AND SHARE LIST. 


Commereial and Industrial.— 
Name. 2 
Alliance Есігі! Co , 5 percent. Cum. Pref., Nos. 1-70,000 1 


у 
о tent ae eh 1 — 


s Last price, 


Ord 25 
Aron Electricity Meter. 6 p.c Cum. Pref. Shares, 1-125,000 1 


Ordinary, Nos. 1 125,020 .......................... 1 i id 
British Aluminium Oo., Ordinary, 2.001-40,000 .............. 5 
——— 7 per cent. Cum. Pref., 1-40,000.................... 5 2: HEN 
—— —— A“ 6 per cent. Cum. ' Pref., 1-20,000 .............. 5 .. 5-54 
— — 4 per сЕ Funding Certificates, 1-20 O 5 22 
— 5 pe cent. lst Mort. Deb. Stock, Red. ............ 100-103 
cent Loch Leven Deb. (Reg ). Red., 1-5 000 100 97.1 
British ish Toe ated and Helsby Cables, Ord., 1-100 000. ....... 5 63-74 
6 per cent. Cum. Pref., 1-100000 .................. 5 161 
44 per cent. Mortgage Debentures ................ 100 .. 101-104 
British Taomeon- Houston Uo., 44 per cent. lst Mort. Deb. 
Stock КӨЙ. анаа еве ĩð2,v ой Ык ре ая 1 85 87 xd 
British 001475000 Elec. and Manuf. 10 per cent. Pref., 
ehh, hr Jack YO Cu ein D. us él 
———— per cent. Mortgage Debenture Stock ............ 100 .. 48 
Brush Electrical Engineering, Ordinary, Nos. 1-105751 .... 2 .. 04 
Non. Cum., 6 per cent., Pref....................... 2 .. 5/16-9/16 
44 per cent. 1st Debenture Stock .................. 100 .. 77-80 2d 
44 per cent. 2nd Debenture 8tock.................. 100 .. 63-66 
Callender’s Cable, Ререпіагев.............................. 100 106-108 
Ordinary / nui d Fa ad Е И 5 . 103-113 
5 per cent. Pref. .................................. 8 us 58-51 
Consolidated Blectrical Oo., Ordinary, 1-110,000 ....... nca s 1 .. 716-916 
Crompton and Со. ........................................ 5 1i-24 
5 per cent. ешге FCC 100 .. 92% 
Dick, Kerr. and Co., Ordinary, 1.260 000 .................... 1 1-14 
6 per cent. Cum. Pref., 1-505. 000 1 1-11 
44 per cent. Debenture Btock, Ңед................. 100 . 99 102 
BAison and Swan United, A" Shares, 1- 99 II 5 3-1 
“д” Shares, 01-017,133 .......... 5 9.8 
5 per cent. Debentures ens. 100 .. 
4 per cent. Deb. Stock, Red. ...................... 100 78-81 
Blectric Construction, Nos. 1 to 112100 ............ ses 2 5 4-4 
7 per cent. Cumulative M Tu T 2. 14-13 
4 per cent. Perp. 1st Mort. Deb  .................. 100 65-69 
Blectrolytic Alkali Co., Ord ‚1- 202.21 S iucunde 1 .. 3/16-5/16 
Ferranti, Limited, 5 Der conis 1st Mort. Deb. Stock. ie 100 . — 
General Electri c Gompan 900) 5 per cent. Cum. Pref. 10 .. 7 
4 per ost It M M Deb. Stock .................. . 100 
W. T. Henley's Telegraph Works, Ordinary ................ 5 113-183 
44 per сері. Preference ............................ 5 43--3 xd 
44 per cent. Debentures .......................... 100 108 
Indis Rubber, Gutta Percba, and Telegraph Works ........ 10 -16{ 
per cent. Debentures ............................ 100 . t9-101 
National Klectric iei pi rdi Co., 1-170,000 .............. 1 4-3 
Parker, Thoe., Lim dr J; 8 10 .. 10-104 
Peebles (Bruce) aid Co., 6 т cent. Cum. Pref , 20, OOl- O, 000 .. — 
Tel eeraph Construction and Maintenance .................. 12 .. 33-35 
per cent. Bonds ................................ .. 100-103 
White, 7. Aer and Co., 6 per cent. Cum. Pref., 1-15, 000. 10 .. 8-9 


Eleetrie Lighting and Supply.— 


Name. ys 2 

Adelaide Hleetrio барріу Co., 6 p с. Cum. Pref., 1-10,000.. § 44-5 xd 
Bournemouth and Poole, Ordinary .......................- 10 EIE 

44 per cent. Com. Pref., 7 501-15 000................ 10 .. 10-11 

6 per cent. Cum. Second Pret., 15 001-22,500 ........ 10 .. 10103 

44 per cent. Debenture Stock, Бе4д................. 100 .. 100-105 
Bromley (Kent) Electric bt and Power ooo 5 M 

per cent. lat Debenture Stock, Red. ............ 100 . 

Brompton and Kensington, Ordinary ...................... 5 .. 72-82 

7 per cent. Preference ............................ 5 .. (KR 
Calcutta шеш 9.000 180000 Corp., Ordinary, Noe. 1-50, 000 5 .. 647 

Nos. 80,000-100,000 ................................ 5 .. 53-63 xd 
Cambridge н Supply Oompany, £10 Ord. ............ 8 .. 1941 


Canadian General Blectric Co, Common Shares 100 .. 
Central Hlectric о Supply, 4 per ‘cent. Guar. Deb. Stock ...... 100 .. 97-10) 
Mex v това, West End, and City Electric Supply, Ord., 


d Cu a ао UNUS RUE MN S ux ere ie 5 44-43 
44 per cent. Cum Pref., 1-800000 .................. 5 41-33 
——— 4 cent. Debenture Stock, Red mo HEN 8 97-160 
ty Undertaking,” 44 pc Cum. Pref , 1-40,000 . § 44-43 
ditto (1905) 40, 001-80. 000 °........... 5 43-43 
Chelsea Electricity Supply ................................ б 58-44 
per cent. Debentures . 100 101-104 
Map Ur Edison Co., let Mt. б peo 30-уг. ld. Вав. ned., a 
City ot dd Urdinary .................................. 10 .. 1011 
6 per cent. Cumulative Pref. . ERU o. 10 . 114-17 
5 per cent. Debenture Stock ...................... m i 1 
per cent. 2nd Deb. Stk. Prov. Certs. (all TOR 99-102 
City of Wellington Electric Light and Power Co o 
ceat, Reaistered Ist Debs., Red., 1-1 ,630................ 50-53 
Cor. oba Light aud Power Co., ‘lst МЕ. Stl. 5 per cent. нак, 
Red., 1-1,000 90-92 
County ot Durham Klectrical Power Distribution Qo., T 
Ordinary. 10,001-50,000 ................................ - 5-33 
5 per cent Preference, e ode Reiz 5 43-45 
County of Loudon Elec. Supply, Ordinary e 10 11.11 
6 per cent. Cum Pr q . 10 11-114 
44 per cent. Debentures Prov. Certs. All pd., Kd. 100 .. 105-108 
44 per ceot. end Debentures Prov. Corte. 00 .. 9-9 
Edmundson s Electricity Corporation, Ordinary. 1-50,000.. 5 .. ii 
6 per cent. Cum Pref.. es RTT MNT 6878 
44 per cent. First Mort. Ib.. 100 .. 79 


кеси , Development Co. of Ontario. 5 per cents lat 
PLE vold Bonds, 10,751-15 750 he eee 
еси t Traction Co. of Aust, 6 p c. Cm. Pf., 1-30,000 r 
5 per cent Debenture Stock, HPC —— 100 


Blectric Supply Co. of Victoria, 5 per cont. lst Mt. beo. 
stock, Red. 


G 6 6 %%%%%%%% „„ „%%% „„ „„ „„ „„ „ „„ „„ „„ „„ „„ „„ 


Folkestone Electric dupplx. Ord., ot 1-10 000.. (644. . D 48-64 
5 per cent. Cum. Pref., Nos. 1-10 00) .............. 5. у 5-5 
44 per cent. First Deb Stock, Red. ................ 100 
Hove Electric Lighti: р, Ord., 1-15. ) 8 64-63 
ludian Klectric Supply and Traction Co, 6 per cent. Con · 
struction Deb. stock, Red. ............................ 100 98-101 
Isle of Wight Elec. 1t. and Per. .44 p.c. Db. stk., Red .... 100 96 


Kal oe 5 0 Power and Lighting, 6 per cent. Cum. 


**59«€999 »a€6€0€0020090902299029»960 


Kidderminater and Dist, Biei Lighting and Tiot, Pref. 10 .. 
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^r Last price. 


Name. 2 
£ 
London Electric, Ordinary ..... o ö 0 . 14-1} 
6 per cent. Pref. . 5 dol 
4 per cent 1st Mortgage Debenture stock, "Red.... 100 
Madras Electric Supply Corporation 5 per cent. Constrac- 
tion Deb. Stock, па Prov. Сегіз ), all paid .......... 100 .. 92.95 
Metropolitan Ordini 901-200 o%r-rr 8 5-54 
44 per cent. 254 Mortgage Debenture Stock...... 100 107-111 
44 per cent, Cum. Рге!............................. 5 q 80 
& per cent. Mortgage Debenture, Red. ............ 100 & 
Mexican Klectric Light Co., b per cent. lst Mort. Goid Eds. 
1955, C 1-1,000 ($100), D 1-5,000 ($500), M 1.4,400 a. 000 — 76-78 p.c. 
Mexican digni and Power Co., Capital Stock ..... -52 
ооу cent. lst Mort. Gold Bonds, Ked., M4 000 
001-14 000 ($1,000) .. : — 834-854 P 
AMldland K lectrlo Power Dis., 4) p.c. 1% Mort. Deb -- ¥8-1U 
Newcastle-u 101.25 008 Electric supply, Ordinary, 1-57,009 . 5 63-68 
, ca scale ween ad Sora аста 5 64-68 
do., 75, 001-87. 500 (issued at £2 prem., 16s. paid . б 64-64 
5 pet cent. Pref., r / A ves eese 8 54-63 
do., 75,001-87,500 (issued at 10s. prem., 4s. bald). 5 54-53 
Nottiog Hill Missan Lighting as 10 11-12 xd 
4 per cent. First Mort. Debs. Nos. 1.500 (Reg.) . 100 97 
Oxford Electric, Ordinary, 1-96 and 40-14,310................ 5 5864 
4 per cent, Debenture Stock 100 . 95-95 
River Plate Electricity Co., Ord., 1- 119,687 & 120, 501. 120, 507 I. 5 
6 per cent. Non-Cum. Pret. ef., 1-100,000 . 1 29/50-1 1/32 
5 per cent. Debenture 8tock, Red. ................ 00 . 96-99 
Rosario Electric Oo , 6 per cent. Cum. Pref , 1:20 000.. 5 43 54 
6 per cent. Cum. 2nd Pref., 1-15, 000 ы 5 44-58 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures ... 100 96.98 
Bhawin Water and Power Co., 5 p.c. Cons. ist М Mt. K ва. — 102-1C4 p.c. 
Smithfield Markets Electric Supply. d., 1-12,000.. 5 jl 
4 per cent. Debenture Stock T m . 100 70-74 
South London. Ordinary........ :.......................... $ 2-5 
South Metropolitan Rlectric Ligbt and Power, Ord. 1 4-8 xd 
7 рег cent. Cum Pref. ............................ 1 14- јла 
44 рег cent. 1st Mort. Deb. . „........... 100 101-1 
Bt. James's 24 Pall Mall, Ordinary, 101-20,080.............- 5 74-84 xd 
7 per cent. Pref. .................................. 5. 61-7 xd 
55 per cent. Deb.. 100 . 85-90 
Urban Electric Supply Co., ‘Ordinary „ 8-30, 7 5. 14-24 
5 per cent. Cumulative Pretarcace: 50. ОЛ 80, 000.. 5 2-2% 
Westminster, Ordin e. 5. 73-83 xd 
——— 44 per cent. . Prof., 110,101-138,251 ............ 5 5-54 
Electric Tramways.— x : 
moun 
Name. pai. Last Pine 
Anglo- 1 gae © е cent. Cum. Pref., 1-260,007 ........ § 6-61 
per cent. Non-Cum. 2nd Pref., 260, 008-280,007 .. 5 55, 
8 6; per cent. Debenture stock, 1888 ...... 100 129-1 
Auckland Blec. Trams., 5 p.c. 1st Mor. Deb. Stk., Red. 100 103-106 
Barcelona Tramways, Ord., 1-20,000 ........................ 10 — 
: per cent. Cum. Pref. Shares, 1-10,000 ............ 10 — 
7 cent. Deb., Red., 1-600 ...................... 100 — 
r cent. Red. Deb. Stock knn 100 .. — 
Bath Elec! amways, Ld., Pref. Ord. Shares, 75,001-150,606 1 .. 8-3 
sz per cent. Cum. Pref. Shares, 1-75,000 ............ 1 13161516 


Birmingham and Midland Trams., 44 р. c. 1st Db. Stk., Red. 129 


Blackpool and Fleetwood Tram roa. 4 153-158 
Bombay Blec. Supply and Trams. Co., 6 percent. Cum. Pref. 10 10i 
—— 44 per cent. Deb. Stock, Red....................... 100 .. 97 

Brisbane Tramway Invest. Ord., 1-75,000 .................. 5 39/16-3 13/16 
—— 5 per cent. Cum. Pref., Nos. 1-76,000 ... c 4i 
——— 44 per cent. Deb. Stk., Red., Prov. Certs. all ра. . -101 

British Columbia Electric Railway Co., Ord Det: Pp 100 127-120 
—— . Pref. "m . 100 106-110 
—— 5 per cent. Cum. ` Perpetual Pref. Stock 100 104-107 
— —— 44 per cent, 1st Mt. Debs., Nos. 1-6,250, of £40 each 40 101-104 

— —— 44 per cent. Vancouver Power P e 100-103 

British | Electric Traction, Ord. 1500, 000 & 60, oor 90, 000 . 10 .. 14-12 

— —— 6 per cent. Cm Pt., 30.0001-60 000 10 . 445 
5 per cent. Perpetual 8 Btock . .... 100 .. 87.101 
44 per cent. 2nd Deb. 8tock........................ 100 72-16 

Bueno Ayres and Belgrano Trams.. BF TAE Rut 48-4 
— — ** А” 6 per cent. Cm. Pf., 1-40,000.................. 5 48 Så 
— — “В” per cent. Om. Pf., 1-27,500.. o 54 

5 per cent. Deb. Stock, Red. ...................... 100 110-116 
Prov. Cert.. all paid ............................-. 100 — 

Buenos Arcos Gd Electric гаш $ ae po пев Stk., . Br i 5 : 100 95-93 

uenos s Gd r oen e e 
Bonds, В 4.15 500 TPS . 100 .. 100-104 
6 per cent. Deb. Bonds, `Кей., 1 2, 275 100 100-104 

Buenos es Lacrcze Trams. Co., Stg. 5 per cent. 1st Mort. 

Deb. Stock, Red. ...................................... 100 91-94 
Calcutta Tramways, Ord., Nos. 1-137,610 .................. 5 63-74 
— — per cent. Cum. Pref., Nos. 1-30, viu uie re 5 5-5 

44 per cent. 1st Deb. Stock, Red. . 100 .. 101-1 

Cape Electric Tramways, Nos. 1-480,000 .................... 1 3/16-7/16 

City of Birminghami Tramways, 5 per cent. Cum. Pr 5 43-7i 

4 per cent. let Mortgage Deb , > me 548 NEM 100 98-101 
City of Buenos Ayres Trams. Co. (19 9n 1 „ 5 151 
Ж ы r cent, Deb. Stock, ed, dos , dn 100 1 
om ectric Tramways an ting, per cent. 1s 
M e Debenture Stock, Rede.. . 100 91-95 
Сотк Electric Tramway and Lighting 9o, Оона Р 10 18-14 
6 per cent. Cum. Pref. 10 123-133 
4 per cent. Debentures . 100 95 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ........ 10 121-154 
— — 6 per cent. Pref., Nos. within 1-60,000.............. 10 .. 124-134 
34 per cent. Mort. Debs., 1- 5, 000 Bed.. . 100 95 
Hastings and Dist. Elec. Tram. Co., 44 p.c. Deb. Stk , Red.. 100 97-100 
Havana Electric Railway Consolidat чо 5 рег cent. 
50-year Coupon Bonds of 1992, 1667 cd .. $1,000 80-85 
‘Imperial Tramways, Ordinary. ОООО АП 18-19 
6 per cent. Cum. Pref. ............................ all 98.110 
— — 4} per cent. Deb. ВбосЕ............................ 100 108-11 
‘Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
Cum. Pref., Nos. 50,001-60,000 .......................... 5 -lj 
— — per cent. 1st. Mt. Db. воск Bad.: 100 
‘Kaigoorlie Electric Tramways, 1-250,000.................... 1 Dd 
—— per cent, “А” De Stock „ , 87-91 
——— 6 per cent. B " Deb. Stock . 100 71-75 
Kidderminster and District Lighting aud Traction, Pref.. 5 10-104 
Lancashire United Tramways, Limited, 5 per cent. Prior 
Lien Deb. Stock, Rede 100 91-84 
£296,500 2nd Mort. Deb. Rtock ................... e — .. — 
£83, 330 Deferred Deb. Stock (all fully paid)... — ж — 

"Lisbon Electric Tramways, Limited, Ord. , Моа, 1.594, 188... ees ai Fh 
b per cent. Cum. Pref., Nos нар. очын... ] 14 
— — 5 per cent. Mort. Deb. , 1-9,000 Red ... 100 90-95 

London United Trys. (1901), 5 per cent, Cum., Pref.. MN. |S NS 7-8 

— per cent, lst, Mt. Db. Stock, Rea... 100 81-85 


Name. | paid. Last price. 
Madras Elec. Trams. (1904) 5 per 1 Deb. Stk., Red.. 100 o 
Manila Elec. R. R. and Lightg. orp; "A Red lst n en ада Coll: 
Tr. Sinkg. Fund Gold Bonds of 1 $1000 . 86% 
Manx Elec. Railway Co., 51 p.c. Cum. Pret., ret, ite 635 an 
235,456.25 000 Uus cl xe 44.5 
44 per cent ist Most. Deb. stock, Red. : vA ee Сә 
Metropolitan Elec Trams., Defd., 1. 901.1 Tu 1 314 016.. 1 .. 1/63/16 
5 per cent. Cum. Pref., 500,001-1,000 O 1 13/16-.5/16 
44 per cent. Deb. Stock, ted 00 98-1 
Mexico Trams. Co , Gen. Cons. ist Mort. `60-у ear 5 per cent. 
Gold Bonds .. 22-84 p. c. xd 
Milwaukee Electric Rall and Light, 5 per cent. X-yr. Cop. 
Mort Bonds, 1926, 1-5,500 and 7,001-8,000 -$1,000 .. 103-105 
мог Btreet Rail., 4% per cent. Sterling Deb., tol- 2.00610 
3j odin dae a Sh Me Rees КУАК ea pM T 101-103 
New General Traction, 6 per cent. Cum. Pref., 1-10 000 ane 
54.001-74,000 5 .. 3-13 
Oldham, Ashton, and Hyde Tramway, "Ordinary .. e 10 2 
5 per cent. Cum. Pref. .... 10 83-9 
Perth Blec. Tramways (W. A). 5 per cent. 1 мп, Deb. В 8k. in^ 103-106 
Potteries Electric Traction, Ordinary, 1-245. 0 а - 4-4 
5 per cent. Cum. F кол i zs 4 
44 per cent. Debenture Stock. Sesh venues AOU! 2s KEA 
кодын Tramways Co., bel., 1.170.000 1 24. 913. 10 44-5 
cent. Oum. Pref., 1 10 94-104 


Rangoon d lec. Tramway and шыу О Co., 6 p. c. Oum Pret. Б 
те cent. lst Mort. Deb. Stock, Red............. 100 .. 86 
Sao шо per cent. Light, and Power Co. .. ....9100 .. 121-125 
per cent. Ist Mort. Deb., Red. 1929, 1-11,000 . ..$500 . 854-974 p. o. 


South pd ode Electric Tramways and Lighting Оо» 
6 per cent. Cum. Pref., 19,571-169,570, Prov. cer 1 

4 per cent. Deb stock. Red. 1 1940. . 100 

Sunderland District Electric Tramways, 5 ‘pe. iat ‘Mort. 


Debs Red., 1-1 600..................................ә.. .. 6 
Yorkshire (West Biding) Elec Tram. Со, 00 70, О 110,000 5 1-14 
6 per cent. Cum. Pref., 1-46, 261.. 2 . 5 54- E 
44 per cent. lat Deb. Stock, Kell. 100 84 
Electric Railways.— 
Name. gs Last price. 
£ £ 
Central London, Ordinary .. . 100 .. 64-67 
X d Tm — EE 100 ose, 82-8% 
erred.. . 100 44-47 
—— 4 p €. Deb. ос) (Pror Script Certs., fully paid) . . 100 .. 100-105 
City and South London, Consolidat окон пагу ..... . 100 . 38 -40 
—— per cent. Debenture Stock eee ꝙq ꝑD . . 100 .. 101-104 
—— per cent. Pref. Stock '91 .. 100 .. 114117 
— 99? $9 99? '96 ‚JHͤ— ое әве оосо ее ов оо 100 e 112-116 
s 2, „ ! 100 2s 110-113 
oho es ee ., 108111 
Liverpool Overhead, 5 per cent, Pref, ...................... 10 .. 10104 
Ordinary, 1-50,000 10 .. 24 
4 per cent. Mortgage Debentures, Кей, be 1, 700 .. — . 94. 
Underground Electric Railways of 2001005. 5 per cent. 
Profit-Sharing Secured Notes ........... — . 40-44 
Deposit Receipts en9**05090906202090029829*992»9622€ REET) — ee 40-45 
Telegraphs and Telephones.— 
Amoun 
Name. pud. Last 7 
Алзаков тегевтаро Со. 1-25,000 . daa teams e 2-3 
> per cent. Debs., Bed., ‘within 11, 069 .. ` 100 .. 8487 
American Telephone and a eme Trust 4 per cont. 

Bonds, 1-28,000 and 53 001-78 000 ...................... $1000 .. 86-88 

Anglo-American Telegraph Ca., Ordinary . re de i Se. 100 . 54-57 
6 per cent. Preferred Ordinary . оаа 100 .. 97-59 
Deferred Ordinary ................................ .. 12413 

Anglo-Portuguese Telephone Co., 5 per cent. 1st Mort. Deb. 

%% d 100 984-101, xd 
сын Telepbone Co., 1-44,000 . 5 7-74 
Commercial Cable Co., Bter. 500-year 4 p.c. Deb. Atk, Eed.. 100 87-90 
Cuba Submarine Telegrapb Co., оошу 1 1-16, О: 10 3-73 

10 per cent Preference, 1-6.000 .. оаа 1O . 154-164 

Direct Spanish Telegraph Co., Ошону: e 31-34 
10 per cent. Cum. Preference . e dba 0 84-9 
44 per cent. Debs., 1-600 .......................... 90 994-1024 

Direct United States Cable Со.............................. 20 158-144 

Direct West India Cable Oo., 44 per cent. Debs., reg. 

within 1-1,200, Red..... 100 .. 99-101 
Rastern and South African, 4 per cent. Mort. Debs., within 

е pg Rl „„ отво во саев 100 ee 98-101 
— 4 per cent. Reg. Mort. Debs. (Mauritius subsidy), 

1-8:000, ll! 88 25 99.101 

Eastern Extension, Australasia and Obina, 1-500. 000 10 .. 123-13 
4 per cent. Mort. Deb. 8tock. Perp................. . 100 99-1 

Eastern Telegraph Co., Ordinary Btock .................... 100 .. 131-136 
pt рег cont Preference Btock J. L000. 

r cent, rack Go Debenture Stock ............ 100 . 100-103 

Great Nore ern Tel Co. (of Copenhagen) . 10. 2-54 

Halifax and Bermudas able о " pere cent. et А Mort. 

Debs , within 1-1, 200, ae wie .100 .. 99-101 
Indo-European Telegraph Co. 25 .. 54-87 
Marconi's Wireless Telegraph Co., Nos. 256. 128.284, 190.. 1... 4-8 
Monte Video Telephone Co., Ordinary. 1- 72,6 899 „ 1 ..15/16-11/16 

5 per cent. Preference, 1-86, — .. g-1 

National Telephone, Preferred 100 .. 1074-1094 xd 
Deferred Stock .. 100 .. 1084-1104 xd 
6 per cent. Cum. First Pref.. ааа ааа 10 .. 104-184 xd 

—— per cent. Cum. Second Pret.. „ ceu 10 104-12 xd 
— —- per cent. Non. Cum. Third Pret.. o 5 3 xd 
34 per cent. Deb. Stock, Red... ааа ROO) Qus E 
65 T рег севе Пер пык. Red Verses beats eae ewe he qa а А 1004-1024 
entai Telephone an ectric Company.. "— . 
т cent. Cum. Pref. ............................ Pee | 3921 + 3g 

Pacific and European Tel., 4 p c. Guar. Debs.. Bed., 1 1-1, 2 100 98-101 

United River Plate Tele. Co., Ordinary. 1. 10, 200: 5 .. -7 
5 per cent. Cum. Pref, cs zs эле, С 

M per cent. Debenture Stock, Red. .............. 100 . 99-1 

Telephone of Egypt, 44 per cent. Deb. xr S Red....... 100 99-102 

West African Telegraph Oo. .......................... S». 10 0-1 

West Coast of America, 1-30.000 and 53 001-55,008 . a . . 17/16-1 11/16 
4 p.c. Debs., 1-1,500, ih h Ga ordi Telegraph -. 98-101 

Weat India and Panama Tele кашау. 10 .. 17/32-21/32 
6 per cent. Cum. lst eren. FC 8-84 
6 per cent. Cum. 2nd Preference . „T0 ae |: Sue ich 

Ее —— 9 сеп. Deba OT 930 ‚ 1-800.. SE siea сш 4 15015 

estern e a е оооавао е ee ete 
Dom 002: 10, 


——— 4 per cent. Debenture Btock, Red. 6 % оо 6б об % ооов 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 


AND TRAMWAYS. 


Traffic Returns for | Increase or Miles of Accounts for past year. 
week. | decrease. track open. Cost 
Line. ' рег 
Total | Passengers | Car miles Recelpts ni mile. 
Ending 1907. w Current Ending Pas- Car | Mile of 
ng | 1906, eek. year. 1908. | 1907. recelpts| carried. run. singer mile. | track. 
£ £ £ d. d. £ a 
Aberdeen Corporation..........|Feb. 26| 1,161 | 1,115 |+ 48 — h| 274| 24| Мау 31 72,605 | 17,676,000 | 1,529,682 |098 |11:39 | 4,987 | 6°34 
Ayr Corporation. „ 29 130 168 |+ 11 — 8 8 à 15,285 ‚605,783 378,884 | 7 | 928 | 1,917 | 536 
Baker Street and Waterloo Ву... , 29 3130 | 2,515 |+ 815 | + 5,261 85 — ә Tn = = = — Ра 
Birkenhead Corporation ........ Маг. 1 | 1 058 + 69| + 25°55 | 25°53 | March 51) 55,408 | 11,696,691 | 1,324,743 | — — — 61 
Birmingham Corporation ...... Feb. 22| 6277 | 5,290 |+ 987 — 564 5 ‚ 51| 18,557 | 5,252,098 215,345 | ‘87 |.62 | 9,228 | — 
Blackburn Corporation ....... | » 26) (85 869 | - 2 + 3,547 | 25:80 | 25 » 54,951 | 10,093,028 | 1,002,572 |125 1264 | 2,209 | 8*2 
Blackpool Corporation » 27 351 м |+ 2|- LI87 | 174| 17 i = aA м ca ы % 
Blackpool - Fleet wood Trams. . . . Осі. 26 511 279 |+ 52| - 1,139 163 | 164 Dec. 31| 34,819 | 2,707,918 625,110 |509 |12905 — 7-795 
Bolton Corporation ............ Mar. 1| 2,025 | 2,127 | - 9з) + 6,489 | 42 42 | March 51 111,294 | 23,410,690 | 2,411,9€9 |l'4 105 | 2,649 | 6°12 
Bournemouth Corporation...... Feb. | 1,375 | 1,271 | + 102) + 2,193 | 231 | 243 „ 51| 85,665 | 13,503,610 | 1,765, 1°48 [1157 | 2,860 | 72! 
Bradford Corporation ........ " „ 22| 4,061 | 3993 |+ 68 5,427 | 98 95 „ 51| 232.427 | 46,728,977 | 5,167,261 |1-193 10 79 | 2,421 | — 
Brighton Corporation .......... |Mar. 1 624 727 |- 75| - 3,183 |17:191/17*181 „ 51 50,652 10,759,310 | 1,798,505 |1:09 |10*49 | 2,844 | T'4 
Bristol Tramway Company...... Feb. 28| 4,505 | 4,591 | - 85 — 554 | 513 „ 31|265,769| 96,902,257 | 6,178,886 | — — = — 
Burnley Corporation. „ 29] 1,114 | 1,085 + 29 — 193 | 191 „ 51 62.699 11,967,4¢8 | 1,205,830 |131 |1248 | 5,825 | 8721 
Burton Corporation ............|Mar. 1 247 249 |- 2|- 644 9; 34 „ 31] 15,576| 3,383,527 421,317 | 07 | 8°87 | 1,78 | ^14 
Cardiff Corporation ............|Jan. 11| 1,894 1,918 21 — 52-62 |t 52 „ 51 105,550 24,438,164 | 2,624,504 |1:04 | 9/74 | 3,266 | 6 
Carlisle Tram ways Company Mar. 3 155 130 |-- 25 96 | 8:5 8:5 Dec. 51) 10,254 | 2,790 699 350,417 | — — — 7:96 
Central London Rallway........|Feb. 23| 6,132 | 6,206 — 154) - 22:0 6 6 „ 51 549.298 | 43,057,997 | 1,279,698а 1:85 |62:29а| 55,557 | 5 222 
Charing X, Euston, & Hamp. Ry. ., 29 5,180 — — — 73 64 = - Ыы — = — э - 
City and South London Railway. Mar. 1 5,576 | 2961 | + 415 | + 2,834 9 64 |k June 30| 82,456 | 10,038,780 — — — — — 
Colchester Corporation Feb. 20 160 11|+ 9 — 8 8 „March 51| 10,588 2,157,553 320,788 | 97 | 7°47 | 1,401 | 0°12 
Cork E. T. and L. Company .... » 27 381 868 |+ 15| – 185 | 15| 154 Dec. 51| 25,032 5,966 564 891.938 | — | 6-74 EX 4 18 
Croydon Corporation | „ 28) 1,195 = — — 12% 12c| March 5:| 62,065 | 13,514,918 | 1,02,408 |108 |976 | 3,125 | 667 
Darwen Corporation » 28 221 21 |+ 10|- 725 7°23 = >= Bs з — >b ы еа 
Dover Corporation. Рес. 28 181 169 | + 12 - 1,124 43 43 „ 51) 12,468, 3,178,063 328,406 | '94 | 911 625 | — 
Dublin and Lucan Electric Ry... Feb. 28 91 + 22) — 63 63 — — — - же — = "T 
Dublin U. łv inn ron „ 28 4618 | 4,336 | + 282 + 1,185 | 54 482 — — — — sas — = = 
Dundee City Tramways ........ „ 26| 1,043 972 |+ 71| + 2161 | 22 | 22 Мау 15) 57.672 | 15.554 905 | 1,162 792 | ‘878/119 | 4,352 | 75 
East Ham Corporation.......... „ 29 €17 | - 13 ＋ 455 14 14 | March 31| 47,140 15,049,240 | 1,062,151 | 74 |1099 | 3636 | 724 
Glasgow Corporation „ 29 16,134 | 16,669 — 526) +18,434h| 1774 | 169 May 31| 387,381 | 224,063,088 | 20,350,367 | ‘95 |'0-47 | 5,055 |521 
Gloucester Corporation ........ | » 19 212 222 |- 10 — 15 | 15 | March 51| 15,055) 5,182,111 579,996 |1:06 | 6:84 | 1,002 | 9'1 
G.N., Piccadilly and Brompton. 29 55.0 | 3,910 | +1,600 ЗЕ 94 9 s РЭ = = = A P" 
Halifax Corporation ........ T — = = = — 92574 57 „ 51| 77.996 | 18,893,242 | 1,624,275 (1:52 — |845 
Huddersfield Corporation ...... „ 29 1,456 | 141|+ 9) + 5345 | 354 35 „ 31| 81,196| 15252,150 | 1.804,745 |122 |1079 | 2,770 | 592 
Hull Corporation ...... (in 03444 38 29| 2431 | 2,284 | + 147 | + 6,651 | 26 26 с 31| 121,186 | 29,151,543 | 2,956,406 |1 9°84 А4 = 
Ilford Corporation. „ 15 351 407 |- 56 — 104 | 104 „ 1| 26,499 | 6,586,754 615,117 | :89|958 | 2,225 | 65 
Ilkeston Corporation » 26 125 15 |+ 81+ 413 9 9 € RS 8, si — — am 
Kirkcaldy Corporatlon.......... „ 26 251 228 |+ 23 — 74 74 May 15 15,702| 4,640,618 466,919 | 622| 755 | 1,773 |495 
Lancashire United Tramways .. ж 26| 1,149 | 1092 |+ 57| + 785 | 39 38 T pE — аР; = 22 БА Ne 
Leeds Corporation „ 22 5931 | 5879 |+ 52| 712,763 803 | 964 March 51 327,794 | 73,024,855 | 7,558,185 | 106 |10-69 3,352 | 558 
Leicester Corporation „ T „ ®9| 2,094 | 2018 |+ 75 — 42 42 = = 2 pz * = * * 
Liverpool Corporation .......... „ 22| 10,360 | 10,295 |+ 75| + 897 | 104 | 104 Dec. 31| 563.793 | 122,094,528 | 12,115,934 |1:108|t117 | 5,421 | 775 
Liverpool Overhead Railway.... Mar. 1| 1,3555 1,409 |- 53 + oh 925| 6-65) June 30 77,568| 10,957,148 1,102,809 — "e om 5 
London County Council ........ Feb. 22 29 822 | 27,050 | --2,772 | --232,772 | 98 98 | March 51 1578,014| 314,227.090 | 20,130 297 | 1:05 10 98 — 8:56 
Lowestoft Corporation .......... » 29 153 150 9 — 31 — | Sept. 50| 11.09 2,622,922 343,190 | 1:05. | 79 2,156 | 6°39 
| 
Maidstone Corporation ........ „ 27 1 85 |+ 57 = 31| 2 | March 31) 5,913| 1 186,566 157,050 | 114 | 86 2956 | 62 
Manchester Corporation ........ „ 15 13,88 | 15,416 |+ 412) + 44,173) 172 | 161 | , 31 719,675 | 143,264,501 15,523,459 | 119 |1192 | 4,556 | 705 
Metropolitan District Railway ..| , 29 9,065 | 7,832 | 41,255 | + 8412| 24 | 24 — = E | Sod = = = — 
Metropolitan Railway .......... Mar. 1 15,084 | 14 776 808 + 716 | 23, | 25, June 20 637,794 | 97,639,534 — 1:39 | — а: - 
| | | 
Nelson Corporation ............ Feb. 29 121 120 |+ 1|- 22 2 23 | March31, 7.209 2,035,300 203.205 | 86 | 864 | 1,892 | 8:69 
Newcastle-on-Tyne Corporation.. „ 29 3,625 5,851 | - 203| + 778 594 574 4 51 210,491 | 45,506,468 4,263,174 | 111 {11°85 3,560 | 604 
Newport (Mon ) Corporation "E. 566 663 |+ 22 3081 | 144 | 14 „ 51| 32,421 | 7,760,405 772.753 | 103 | 001 | 1.525 | 6:87 
‘Oldham Corporation...........- ‘Dec. 8| 1805 | 1,744 |+ 61| + 4,550 | 353 351 , 25) 94,948| 18,647,751 | 1,818,444 | 119 |1253 | 2603 | 7°239 
Portsmouth Corporation........ Jan. 18 1,470 | 146 + 54 — 28, 283 „ 31 98,911 | 29.658.825 2,199,823 | 1°15 |1079 94 i 
Reading Согрогайоп............ Dec. 51 567 658 |+ 9|- 788 | 134| 134 » 31| 32,661 8,120 179 918,825 | 9» | 853 | 2,476 | 477 
Rochdale Corporation .......... te = | 2 = — |209 209 „ 31, 84,138 9,749,202 | 1,201,364 | 1:32 |1075 | 2,638 | 603 
Rotherham Corporation ........ | -- aon ee — — | 10 10 | „ 31 26,916} 5,745,298 618,211 |112 |1045 | 2,691 | 7:38 
Salford Corporation ............ Feb. 24 4,224 | 4,064 4 160| + 6,772 | — | — - xm = ЕА. EN з = 22 
Scarborough Tramways Co. e: — — | — 478с 478c| Dec. 31| 7,779 | 1,537,845 228,255 |1:21 |82 | 1,640 | 701 
Sheffield Corporation .......... Mar. 1 5.123 | 5,529 | — 185 +11.452 | 6%; | 653 | March 25| 276,907 | 73,966,299 | 6,804,656 | 898 | 9 767 4,174 | 5°84 
Southampton Corporation ...... Feb. 26 916 772 | + 145 + 3,124 | 18 18 „ 51 49,185| 9,437,396 | 1,145,085 | 1:25 |1071 — 74 
Southend-on-Sea Corporation. ,, 26 263 232 |+ 31| + 199 9 9 5 5 20,076 4,431,728 390,578 |107 [1255 | 3,155 | 6°75 
Stockport Corporation .......... — — — — — 25 25 „ 9| 50,127 8,617,127 1,248,656 | — |9 464) — 4-849 
Sunderland Corporation Mar. 1 990 1,333 | - 348 [t 2.525 20 20 „ 51| 72,596 | 17,483,132 1,535,425 | 1:006|11:261| 3,687 | 6:57 
Swindon Corporation .......... June 5 153 — — — 44 | 44 „ 31 9,500, 2,675,221 224,417 | 8 | 994 | 1,968 | 7779 
Torquay Tramway8 ...... Feb. 27 205 | — — = 516 — =, 88 — = — — = = 
Wallasey U. D. CC. KET 732 | 722 ＋ 10|+ 725 |1268 1243 „ 51 43,607 | 7,995,451 862,125 | 1°26 |1214 | 3,439 | 7% 
Warrington Corporation ........ | — =. — — — 65 64 „ 31 19,204 | 4,965 296 429.785 | — |10 724) 1,989 | 6:95 
West Ham Corporation ........ „ 21| 2,124 | 2,066 | + 58 + 2,255 |147 |147 „ 131 122,881 | 35,£02,836 | 2,556,854 | 789 1095 | 4,407 | 6°79 
Wolverhampton Corporation....| ,, 26| 809 742 67 + 607 20 | 20 „ 31 95,825) 9,276,025 966,133 | — |10 2,159 | 6096 
| | | ' 
* 1905-6 figures. t And 98 miles of interlacing track, a Train mile. c Miles of route. А Half-year’s figures. 
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THE LEEDS FINANCE COMMITTEE. 


We have on three separate occasions within the past three 
months found it necessary to comment on municipal matters 
concerning Leeds.. This week again an article will be found 
in our columns which we think deserves the careful con- 
sideration of those who have the stability of municipal 


enterprises at heart. In such matters the Leeds councillors, 
and especially the Finance Committee, seem to disregard 
entirely the experience attained in other cities, and to strike 
out on new lines which will quickly depreciate the credit 
of the town. While we believe that the independence of 
the Yorkshireman is a valuable asset which has made the 
industries of the Leeds district, we are sure that this 
independence is being applied in a wrong direction 
when it refuses to consider Corporation finances on 
similar lines to that found necessary in other 
places. The first false move was made last year, when 
the Finance Committee took the bulk of the tramway 
reserve fund and used it for the reduction of rates. This 
was 80 far acknowledged that in February last à committee 
was appointed to consider what amount of reserve fund 
should be provided in addition to the sinking funds for 
the tramway, gas, electricity, and water undertakings. This 
committee has yet to meet, and.it will be probably some 
months before its report is brought beforethe Council. As 
we pointed out in our leader for Feb. 14, the value of this 
report when received will be seriously reduced because the 
Council deleted from the resolution the power to employ out- 
side experts. Hence it will be an amateur effort, and from 
the construction of the committee it is only too likely to 
endorse the suicidal policy of the present Finance Com- 
mittee. This policy is clearly shown by the article 
elsewhere in this issue which gives the report of last 
week’s meeting of the Council. The chairman of the 
Finance Committee then attempted to rescind certain resolu- 
tions which allowed the electricity department to build up 
a reserve fund from which antiquation charges can be met. 
This attempt to secure the small reserve fund which the 
Electricity Committee have put by, and to use it for the 
relief of rates, was defeated only by a narrow majority. 
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139-140, SALISBURY COURT, FLEET STREET, 
LONDON, E.C. : 
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COPYRIGHT. All rights of reproduction are reserved by 
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Mumicipal Central-Station Engineers and Tramway Managers 
are invued to send advance notes of new work being under- 
taken by them, and of successful results obtained from the 
undertakings under their charge. 


Secretaries and Managers of Companies are asked to furnish 
Notices of Meetings, Issues of New Shares, Installations, 
Contracts, and any information connected with Electrical 
Engineering which may be interesting to our readers. 


Inventors are informed that any account of their inventions 
submitted to us will receive our best consideration. 


Contractors can make use of our columns to obtain the names 
of the makers of any specialities they require in their 
business. 

TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
C. H. W Bicas, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed. 


Replies for the “ Technical Problems” Column should reach the 
Editor within ten days of the issue in which the problem 
appears. Many Engineers, both at home and abroad, make 
use of this section of “THE ELECTRICAL ENGINEER," 


where difficulties are found in their work, to get help from 
fellow readers, and others are invited to do so. 
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Salisbury Court, Fleet Street, E.C., and should reach him 
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Bound Volumes of TRE ELECTRICAL ENGINEER,” containing 
half-year’s copies, bound in Dark-Blue Cloth, Gold 
Lettered, price 8s. 6d. New Volume June to December, 
1907, is now ready. 


Even this shows that the councillors are beginning to 
realise the inherent weakness of the policy of the 
present Finance Committee, which, unfortunately, has 
secured the acquiescence of the Tramway Committee. 
These reserve funds have been built up because 
they will be needed, and it took three or four years 
for the tramway department to lay aside out of profits the 
money appropriated by the Finance Committee. Now 
that all additions to this reserve fund bas been stopped, 
there will be financial crisis in three or four years, when 
the general renewal of the track will have to be com- 
menced. Then sums between £100,000 and £200,000 will 
have to be raised each year for two or three years from 
the rates, and the slight decrease now obtained in the 
rates will have to be returned in a lump sum. We hope 
that whoever may be chairman of the Finance Committee 
during the next two or three years that, Alderman Wilson 
will be chairman then, and have to acknowledge that his 
amateur corporation finance has not produced the results 
he expected. It would be wiser now to have outside 
expert advice and to see if the corporations of other cities 
have good reasons for their financial policy with respect to 
tramway and electricity reserve funds. 


TELEPHONY. 
We always welcome the communications of Mr. H. Laws 
Webb on this subject, even though such communications 
seem common pabulum sent broadcast to the Press, but we 
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never forget that he is the expert advocate for a particular 
clientele ; hence his statements have to be most carefully 
examined as being limited by the sphere of his client's 
interest. Не is an adept in his particular line, as is his 
great opponent (Mr. A. R. Bennett). Probably thé utter- 
ances of the two will lead those of a judicial frame of mind 
to a course somewhere between the extremes. Mr. Webb 
has favoured us with another letter touching the war of 
rates and other matters, but we venture to think he is less 
than usually lucky with his arguments; indeed, on 
several pointe he is far from correct. Why, in the name of 
all that is good, do controversialists see fit to gibe at 
business men? Does Mr. Webb really believe what he 
says about business men acting detrimentally to their own 
interests? Depend upon it, if a lost call meant lost 
business, the business man would soon find a remedy; 
but no woman ever gave an order for а dress elsewhere, or 
an engineer for а dynamo, because the reply to а telephone 
ring was “Engaged.” Efficiency is one thing, and does 
not depend upon either a “Паб” or a measured rate, nor does 
the reply, “Engaged.” Mr. Webb is behind the scenes. 
Will he tell us exactly how the “ measured rate ” is deter- 
mined, and why it is more advantageous, and to whom than 
the flat rate? Weare somewhat surprised also to see his 
remarks anent large and small users. We always thought 
the latter obtained great advantages because of the former, 
whether the business was concerned with telephony or with 
baking or tailoring. Tell us what is the unit telephoni- 
cally. Surely it is not an effective call. You might as 
well say the four-pound loaf was the unit in a bakery or a 
single paper or book in a publisher's office; We are all 
thirsting for information and cannot be satisfied. If a 
measured rate is going to cheapen telephony, show 
how, and the chambers of commerce will withdraw all 
opposition. 


THE BRIGHTON CORPORATION CASE. 


The decision of Mr. Justice Joyce in the case of Heath 
v. the Corporation of Brighton, in which the plaintiff 
sought to restrain the defendants from so using the 
machinery at their North-road electricity works as to cause 
а nuisance to worshippers in the church of which he was 
incumbent, was made known on Saturday last, and is 
reported in another column. The point at issue was one 
of importance to owners of electricity worke, for if the 
plaintiff had succeeded in establishing his claim for an 
injunction, the effect would have been to place many such 
works at the mercy of a neighbouring objector who had 
reason to believe that his peace of mind was being dis- 
turbed by the proximity of such works, notwithstanding 
the faet that the machinery in them was designed in 
accordance with the best scientific knowledge and the most 
modern engineering practice to obviate nuisance as far as 
practicable. However, the judge found that the noise 
caused did not constitute a legal nuisance sufficient to 
support an action. The granting of an injunction 
would have been a serious matter in this case, for 
it would have interfered with the statutory powers 
given to the Corporation, who were but exercising such 
powers and performing their duties with relation to the public 
snpply of electricity in a reasonable and proper manner, and 
according to the best and most approved methods. It was 
admitted by overwhelming evidence that the machinery at 
North-road was of the most modern type, and was 
adequately housed in a building specially designed and 
suitable for the purpose. In most parts of the church it 
was Impossible to hear any sound at all from the works, 
and in other parts the sound amounted at most to a faint 
hum or buzz which could only be detected in the absence 


of other sounds. The Rev. Mr. Heath is entitled to 
sympathy in that the inconvenience, trifling as it ie, inter- 
feres with his preaching. But a matter of this sort must 
be looked at from a reasonable point of view. It is 
singular that only the incumbent should be annoyed by 
the humming sound. We hope it will not be suggested 
that the minds of the congregants were sailing on the 
balmy wing of Morpheus, and that the sound heard by the 
incumbent was inaudible to the congregation in con- 
sequence. 


TO MANUFACTURERS, ETC. 


We are glad to record the appointment of Mr. H. R. 
Forbes-Mackay as electrical engineer to the Municipal 
Council of Sydney, New South Wales. Mr. Mackay sails 
this month to take up his new appointment, and he desires 
us to say that he will be glad to receive at the Town Hall, 
Sydney, price lists, catalogues, or other information from 
manufacturers, etc., more particularly relating to metallic- 
filament, incandescent, and flame arc lamps, although 
information relating to all kinds of electrical apparatus will 
be welcomed. 


ELECTRIC POWER IN DOCKS.* 
BY C. E. TAYLOR, ASSOCIATE MEMBER. 


During recent years the use of electricity for power 
purposes in docks has been greatly extended, and as the 
power companies, now feeling their way, develop their 
business, it is probable that a still greater extension will 
take place. Electricity offers many advantages over the 
hydraulic system (which has up to recent times held this 
field almost exclusively), especially in places where electric 
power can be obtained at a reasonable rate from an outside 
source, and the user has not to incur the heavy capital 
expenditure involved in the provision of a generating 
station for the exclusive supply to the dock premises 
above. It is generally admitted that where a reliable 
supply can be obtained from an outside source, as in the 
Tyne district, it is much more advantageous to take supply 
from that source than to generate for such loads as are 
obtained in docks where the total consumption is small 
and the maximum demand large. From the user’s point of 
view the advantages are great. The installation cost for 
distribution is small compared with that for a hydraulic 
supply, and not so liable to failure, whilst the consumption 
is proportional to the work done. The efficiency of electric 
machinery is necessarily much higher than that of hydraulic 
plant for the same purpose, especially that of the older 
type, and the distribution is more flexible, and lends itself 
to alterations and additions as they become requisite much 
more readily than its competitor. 

The uses to which electrical machinery has been put in 
dock workings are numerous and are continually extending. 
For the loading of general merchandise the high gantry 
crane is much used, for short-distance electric traction 
capstans are very much in evidence, and for coaling vessels 
electric cranes and hoists are used, the former where the 
better facilities afforded by jetties or staiths cannot be 
arranged. Electric power is used also for preventing the 
breakage of coal which takes place when run from consider- 
able heights into the holds of vessels, and it has recently 
been used to obviate in a simple and inexpensive manner 
the necessity for alterations to existing staiths and jetties 
which the increasing size of ships employed in the coal 
trade would otherwise involve. In other cases it is found 
that, whilst not desirable to replace all hydraulic by 
electric plant, it was advisable to make a beginning on 
a settled policy. Such a case may be instanced as that at 
the North-Eastern Railway Company’s dock—Tyne Dock— 
where the steam pumping plant, being old, is being 
replaced by electrically-driven pumps with the intention of 
gradually replacing the hydraulic cranes, etc., as necessity 
arises, by electric plant also. 


* Paper read before the Institution of Electrical Engineers. 
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_ Coal Conveyors.—The difficulty of loading bunker coals 
Into vessels when light from the older jetties or staiths has 
led to the adoption of special apparatus capable of running 
the coals on the level or on an inclined plane. One form of 
this apparatus is shown in Fig. 1. Coal conveyors have 
recently been brought into use at the North-Eastern Rail- 
way's Company's dock at Tyne Dock. The arrangement 
consists essentially in making the spout into an endless 
belt conveyor, coals being shipped at low level, and run 
over the belt in the ordinary way. When shipped into 
vessels, level with the spout, or above it, the latter is 
adjusted as may be required, and the belt run hy an electric 
motor, the coals being carried along until they reach the 
hatch, when they drop over into the hold. The belt spout 
сап be adjusted to any angle, but the useful maximum is 
about 25deg., and at this angle some 500 tons can be shipped 
by each conveyor per hour. Some experiments have recently 
been made on these conveyors, and it was found that the 
average power working at full load on a slight inclination 
was 12 h.p., and the consumption during the test was seven 
unite, with a total quantity of coal shipped equal to 
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Ега. 1.—Motor-Driven Coal Conveyor. Tyne Dock 


410 tons, giving an average per ton of 0:017 unit. Whilst 
the test was in operation some further experiments to show 
the power absorbed with various inclinations of the belt 
were made, with the curious result of a constant absorption 
of power for any inclination was obtained. Practically the 
power remained constant at 12 h.p., and it was found that 
the belt automatically regulated the quantity of coal 
carried according to the inclination. This was a result 
that had never been anticipated. A three-phase motor, 
eapable of developing 16 b.h.p. at a speed of about 
800 r.p.m , drives the spout by а suitable reduction gear 
at а velocity of 120ft. per minute. A margin between the 
average absorbed and the total power of which it is 
eapable is allowed for cases where the belt is required to 
start with a considerable amount of coal upon it, or to take 
the load if coal is dumped upon it very freely, as often 
happens. The arrangement is extremely efficient for the 
purpose for which it is intended ; no other motive power 
could have been used in this case, and the adoption of the 
system has obviated the necessity for reconstruction of the 
staiths for a very considerable time. In this way there 
has been а great saving on capital expenditure. 


Anti-Coal.Breaker.—The more modern staiths for shipping 
coal at North Blyth have shown another defect which the 
use of electric power has done much to remedy. The 
staiths are very high, апа coal has a long way to drop into 
the holds at low tide, with the result that much coal is 
broken, and its value is diminished thereby. The anti- 
coal.breaker arrangement consists essentially of а system 
of buckets balanced to run over the suspended shaft, the 
whole being suspended from the jib of an electric crane 
fixed on the upper part of the staith. Coal from the 
ordinary spout is run into the buckets on one side of the 
chain, and these are carried by gravity into the hold of the 
vessel, where they are emptied, and the buckets begin 
the return movement. The whole arrangement is clearly 
shown by Fig.2. The jib crane is capable of carrying 
84 tons, and the lifting and slewing motors are 20 b h.p. and 
8 b.h.p. respectively. The lifting speed is 25ft. per minute, 
As will be seen from Fig. 3, the speed of the bucket chain 
is capable of being regulated by an automatic centrifugal 
brake to a velocity of 120ft. per minute, 

Coal Hoists.—In cases where the ground level is low coal 
hoists are used to a great extent, and also coaling jib cranes, 
With regard to coil hoists, this is a field in which hydraulic 
machinery has hitherto been universally adopted. The 
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FIO 2 — Sectional View of Anti-Coalbreaker, showing Method of Operation. 
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wagons are raised by a hoist and tipped by means of 
another ram attached to the platform, the wagons being 
fitted with end doors; the wagon is then lowered again 
and the platform lowered to a high-level empty wagon 
road, where the wagon is run off and the platform lowered 
to the ground level for another full wagon. Electrically- 
driven coal hoists, which perform exactly the same opera- 
tions, have recently been erected at Rothesay Dock, Clyde- 
bank, by the Clyde Navigation Trustees. In some cases 
coaling cranes are displacing hoists, or are being provided 
as additions. A typical example is the 25-ton crane 
installed on Humber Dock Quay, Hull. The lifting is 
done by two 50-b.h.p. motors, both coupled to the same 
shaft, and controlled by a series-parallel controller—the 
tipping motor is 50 b.b.p. and the slewing motor 20 h.p. 
Fig. 4 shows the arrangement of the ropes for lifting and 
tipping the wagons, the slack of the tipping rope is taken 
up by another barrel, which is geared to the lifting barrel, 
the rope being taken over a pulley which is fixed to two 
square thread screws. These screws are driven by the 
tipping motor and draw the pulley backwards and forwards, 
thus effecting the tipping motion. The radius of this 
crane is 31ft., the height of jib from road-level is 50ft., 
and the approximate amount of coal which can be shipped 
by this crane is 230 tons per hour. 
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Wharf Cranes.—For loading and unloading material of 
a general kind and iron ore, etc., cranes of a high gantry 
type are in universal use. These cranes take up a minimum 
amount of space on the quay, and allow wagons, etc., to 
pass under them. In cases where a warehouse is built on 
the quay, a slight alteration is made by having one side 
of the gantry running on the quay wall, and the other 
running on a girder let into the building. This still enables 
wagons to pass under the cranes asbefore. Cranes of the high 
gantry type are in use at various docks, those at Middles- 
brough and Hartlepool, on the North-Eastern Railway Com- 
pany, being capable of lifting 10 tons and 3 tons at 150ft. per 
minute, 1} tons at 250ft. per minute, and slewing at 400ft. per 
minute. The jib radius is 45ft., and the height of the jib 
top from the quay level is 60ft The hoisting gear is 
driven by a 50-h.p. motor at 300 r.p.m., and is geared 
direct to the barrel. On the motor shaft is fixed a band 
brake operated by a special electromagnet in series with 
the armature of the lifting motor. The two poles of the 
magnet are similar to a small two-pole dynamo with 
upright poles, and revolving between them is a solid 
Bteel armature, connected by a lever to the brake which is 
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Fia. 3.—Centrifugal Friction Brake for Automatically Controlling Speed of 
Anti-Coalbreaker. 


held on normally by weight. When the fields are excited 
and motor is started this armature turns through 90deg. 
and raises the weight, thus releasing the strap. The brake 
can also be operated by a lever near the controller, so that 
lowering can be carried out without the power being applied 
to release the brake. The slewing gear is driven by an 
8-b.h.p. motor at 1,000 r.p.m., coupled to which is à worm 
driving a worm-wheel. This gears with a spur wheel on a 
vertical shaft, carrying the driving pinion which engages 
with a circular rack fixed on the top of the gantry. The 
motor is controlled by a foot brake on the motor spindle. 
The cranes revolve on 24 cast-steel rollers. A universal 
controller is used for both motors. The collector gear 
is fixed to a pillar in the centre and cables pass 
up the centre column and are attached to two rings 
mounted on ambroin, upon which are brushes fixed on 
porcelain insulators attacned to the cabin floor, and from 
which wires pass to the controller. The cranes are moved 
along the quay wall by a 4. b. h. p. motor at 30ft. per 
minute, the gearing being arranged for hand working if 
necessary, each side being driven by means of a cross-shaft 
and bevel wheels. Current is taken from underground 
mains on the quay, which are connected at intervals of 
50ft. to plug boxes. The crane plug is bell-shaped to 


prevent water entering the boxes whilst the cranes are in 
use, and can only be attached in one way, so that the 
correct motion is obtained The 10-ton cranes are of the 
same design as the three-ton cranes. The lifting motor 
is 60 b.h.p, and the revolving motor is 12 b. b. p. 
The lifting motor in single gear drives directly through а 
pinion on to the barrel, the ratio being 8 to 1, and a double 
part of rope is used. With single gear loads up to two 
tons are lifted, and double gear is provided for loads ovcr 
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Fig. 4.—Diagram showing the Arrangement of Lifting and Tipping Ropes 
for ВЕ оп Blectric Coaling Cranes 


two and up to ten tons. It will be seen that in these 
cranes when lowering the motor is driven by the weight, 
but a new device is now in vogue on similar cranes, 
patented by Messrs. Stothert and Pitt. The lifting barrel 
із not keyed directly to the shaft, but runs loose on it, and 
is connected or disconnected by a friction clutch. The 
barrel shaft carries the main spur wheel rigidly keyed 
on to it, and this spur wheel gears directly by single 
reduction with the pinion attached to the armature 
spindle of the lifting motor. The hand lever actuating 
the lifting controller also actuates an electric solenoid 
which controls the lifting friction-coil clutch, the arrange- 
ment being such that on moving the lifting handle 
forward from the off position, current is switched on to the 
solenoid, the clutch is put into gear, and the lifting motor 
started simultaneously ; after the clutch is in gear, a 
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Fig. 5.— Type of Capstan with Fixed Rope and Loose Head. 


further movement of the lever cuts out resistance, and 
speeds up the motor. Provision is also made of a mechanical 
connection between the lifting controller handle and th; 
coil friction clutch as an alternative to the electric solenoid. 
A large friction brake drum is keyed directly on to the 
lifting barrel, the brake strap being lined with willow 
blocks. The lifting controller does not reverse the motor, 
as the lowering is carried out independently by the 
loose drum Тһе great advantage of this arrangement 
is the large increase in speed of working both in 
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lifting and lowering, 
accident to the motors, owing to the impossibility of 
suddenly stopping the armature. In cranes with the 
barrels always in gear with a reversible motor, care has to 
be taken to check the lifting motor when the hook is a 
sufficient distance from the jib head, so that the momentum 
of the revolving armature may be absorbed before the hook 
18 overwound on the jib pulley, with the possible result 
that the jib itself is lifted and the tie-rods bent. With 
the system described above, lifting can be continued 
at full speed, and the load brought to rest instantly by 
pulling over the handle, the only revolving parts which 
have to be brought to rest being the barrel and brake 
drum, which have comparatively small inertia, and do not 
revolve at an excessive speed. The great gain in speed is 
in lowering, which can be performed at a vastly greater 
speed than is possible by а reversible motor, there being a 
perfectly free run out under the control of the foot brake, 
and, what is of equal importance, lowering can be com- 
menced instantly without perceptible pause from lifting at 
fullspeed. The lifting armature can continue to revolve 
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Ше 6.—Under Deck Type Capstan. 


with slackening speed during tbe period of lowering, and 
then comes to rest quietly without shock. Asa matter of 
practice, it is found that а load can be lowered 60ft. before 
the armature has ceased to revolve. 

Capstans.—It is unnecessary to deal fully with capstans, 
as these are well known, but at Rothesay Dock a special 
capstan has been designed by Messrs. Baxter and Dixon, of 
the Clyde Navigation Trust, in which the principal feature 
is a fixed rope and loose head. A wire rope is permanently 
fixed to the capstan head, which is mado to run loose on 
the spindle, but when required ie connected to the spindle 
by a clutch sliding upon the upper end of the spindle inside 
the capstan head. The starting switch and clutch are 
controlled by a long lever, which in the backward position 
releases the head by throwing out the clutch, and in the 
other direction puts in the clutch and operates tho starting 
switch. The man is thus free to work his starting switch 
in an upright position and see all that is going on, as 
against one foot and two hands. In places where a 
number of wagons have to be drawn up and used one 
at a time as in a coal hoist, this a very good arrangement, 
as (here is a great saving in ropes and no wear on the capstan 


and also the reduced liability of 


head. This type of capstan is shown by Fig. 5. The 
saving effected by electric capstans is sometimes very large, 
and in some cases where they have displaced steam-engines 
on staiths, which were previously necessary in order to run 
the wagons to the spouts through cross-over roads, etc. 
Electric capstans can be fitted in many cases where other 
forms could not be used. On the North-Eastern Railway 
Company’s staiths at Dunston an under-deck type of 
capstan fixed entirely under the floor of the staiths is being 
experimented with. In this case the capstan is not 
furnished with the usual head, the rope being carried round 
a horizontal drum. This type of capstan is shown by 
Fig. 6. The motor is a 30-b.h p. three-phase motor, runnin 

at 770 revolutions on a circuit of 440 volts 40 ~, an 

drives hy means of a pinion a first shaft which has fixed 
upon it a friction drive for operating the barrel shaft. The 
barrel bas on it a fixed rope which passes over the hori- 
zontal drums placed level with the floor of the staiths, so 
that the rope may work in either direction as required for 
hauling purposes. 'The method of working is such that, 
when the treadle is depressed, the stator is made alive, and 
the motor brought up to speed by cutting resistance out of 
rotor circuit ; at the same time the band brake is released, 
the friction clutch engages with its drum, and the rope is 
wound round the barrel. When the treadle is released 
the clutch allows the rope barrel to stop immediately, and 
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FIG. 7 — Automatic Three-Fhase Starting Switch. Diagram of Connections. 


the momentum of the motor is pulled up gradually by the 
band brake. This is a very essential point, as the wagons 
are drawn down a slight decline over the cross-over roads 
to the spouts, and each wagon must be stopped 
immediately over them ; otherwise, if they run past, the 
whole train of wagons must be hauled back up the gradient. 
The motor is only operated in one direction, the drum 
running freely when slack rope is needed, which is drawn 
off by hand as required according to the number of wagons 
to be hauled. 

Electric-Driven Hydraulic Pumping Plant.—Any new dock 
which may be built would probably be fitted with electric 
power throughout, as at Rothesay Dock, Fishguard, eto., 
but it cannot be expected that the hydraulic plant in use 
at an old dock should be pulled out and replaced by 
electrically-driven machinery until worn out. An improve- 
ment can, however, be made by installing electrically- 
driven hydraulic pumps supplied by power from a power 
company and working these automatically. This method 
does away with all boiler-house expenses, leaving practi- 
cally only the engine-room staff to operate the pumps. A 
change of this kind is at present being e at Tyne 
Dock, where three engines and five boilers are being 
replaced by four electrically-driven pumps with three-phase 
motors of 132 b.h.p. each. These drive three-throw crank 
pumps through a flexible coupling. Each motor is provided 
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with а three-phase automatic starting switch driven by a 
small motor 4; h.p., which is connected between two of 
the phases and brought into action by a switch attached 
to the accumulator. Fig. 7 shows a full diagram of 
connections for this starting switch, the method of work- 
ing being as follows : h automatic switch is con- 
nected to the mains through a three-pole switch, M, 
which has a no-voltage release and is fixed on a separate 
switchboard. From this switch one main passes direct to 
the motor, whilst the other two pass through a magnetic 
blow-out switch fixed to the auto starter and operated by 
eam X. The circuit for working the auxiliary motor is 
coupled to two phases on the live side of switch M. Current 
passes along wire N, tbrough overload relay, to cams 
marked WI, W,, W, which make and break contact with 
points 1, 4, and 3 as required. In starting, current 
passes down No. 1 to the operating switch on the 
accumulator, and as the accumulator is down passes to 
No. 2 on the switch, across to No. 4 on switch M, from 
this point to No. 4 on the starting switch through the 
auxiliary motor, and on to the other pbase. The 
auxiliary motor now runs and drives the rotor switch, 
cam X, and cams WI, Wa, W,. This closes stator switch 
and No. 4 wire by cam W., Ño. 1 is then opened by cam 
Wi, the auxiliary motor continues to run through No. 4 
wire contact until all resistance is cut out of rotor circuit, 
when cam W, opens contact No. 4 and puts in contact 
No. 3. This operation stops the auxiliary motor until the 
pump raises the accumulator sufficiently high to change 
over the operating switch to the off position, thus putting 
the auxiliary motor again into circuit and revolving the 
rotor switch to the off position, and opens the stator switch 
by cam X. On switch M is a contact No. 3, which is 
used, in case of failure of supply, to prevent damage 
when supply is resumed. When supply faile, switch M 
opens, putting contacts 3 and 4 in connection with each 
other. Thus, when the power is again put on, current 
can pass to the auxiliary motor by way of cam W, 
through 3 and 4 on switch M to auxiliary motor, 
revolving automatic switeh to the off position imme- 
diately, and preventing switch M being closed with all 
resistance out. Between arms B, and B, is coupled au 
automatic magnetic blow-out coil whieh is opened and 


closed in conjunction with the automatic switch to prevent 


sparking on tbe rotor switch. 

Other machinery at this power station comprises two 
centrifugal pumps driven by 8-b.h p. motors, which are 
opad by similar starting switches. These pumps are 
used for pumping the return water from a well at 
the lowest point of the dock up into tanks near the 
accumulators. 


DiscussioN. 


The discussion on this paper was taken jointly with that on 
„Electrical Power in Railway Goods Warehouses,” by Mr. H. 
Henderson. The first speaker was 

Mr. Косек T. SmitH (Great Western Railway), who said 
that both the papers were of interest as showing the amount of 
electrical working of railway apparatus that was now being 
carried out by one railway company. Не then proceeded to 
criticise the lifting speeds of the various cranes referred to in 
Mr. Henderson’s paper. The underhung jib crane at New 
Bridge-street warehouse would lift one ton in less than five 
seconds, which appeared to him too fast. The motor would 
always be running on its resistance, and would never get on to 
its proper curve. He thought the speed should not exceed 
50ft. in one minute, and that the motor should be reduced 
from 15 h.p. to 6 h.p. The travelling hoists lifted 
one ton in 28 seconds; this speed was too low, and 
it appeared to him that it would be an advantage if 
it had been about 250ft. per minute. Mr. Smith criticised 
the speeds of the jiggers at the same place, which, he thought, 
might have been greater. The underhung jib travelling type 
was an excellent arrangement. He had seen this apparatus at 
work in Newcastle, and so impressed was he by its success that 
his company (the Great Western Railway) proposed to adopt 
them. With regard to the design of the electric capstans, these 
pulled one ton at 250ft. per minute, and allowing about 85 per 
cent. efficiency of the gear, the brake horse-power would be 
about 20. The author stated in the paper that the brake horse- 
power of the motors was 26, and he (the speaker) wanted 
to know if the reason for having a greater capacity was due to 
the fact that the motor was not a compound motor. He then 
touched upon the question of sweating in a capstan, and 


stated that, as this was inevitable, all fine-wire coils should 
be done away with, and only a series motor employed. A 
treadle should only close a main by a spring or counter- 
weight. There must be a resistance in series with the 
motor, which, in his opinion, should be cut out inde- 
pendently, preferably electrically. A brake was also wanted 
to prevent the series motor running away when it was running 
light. He stated that the capstan head should be driven 
direct by worm gearing, and, if possible, the overload circuit 
breakers should be outside the box altogether. He said he would 
have an electric heater inside every capstan box with proper 
ventilation holes, and cage the whole of the inside to prevent 
sweating. Discussing now Mr. Taylor’s paper, he said that the 
Tyne Dock coal conveyor described by the author was a striking 
testimony to the economy of conveying as against jib hoisting. 
The paper pointed out a great economy in capital cost of 
structures and working, and he thought that before long con- 
veyors for shipping coal into vessels would be used to a very 
large extent. The enormous maximum power required for 
cranes was an important point if they had a generating station 
of their own at a duck, for the load factor of cranes was very 
bad. At Fishguard, during the past year, the annual load factor 
for both lighting and power was 9 per cent., and for 11 cranes 
5'5 per cent.; a conveyor would probably have an annual load 
factor of 50 per cent. He wanted to know of what material 
the belt used in the conveyor was made—rubber or plates ? 

Mr. С. W. NRELE (Great Central Railway) discussed Mr. 
Taylor's paper, and asked if there were any safety switches or 
circuit connections in the jib cranes to prevent over-winding. 
His company had installed cranes at their Liverpool warehouses 
having à clearance of 18ft., and had provided safety switches, 
but these had to be done away with, as they could not get the 
load over the side of the wagon. The goods department of the 
Great Central Railway had been working with speeds of over 
100ft. on short lifts, and he had been specifying taper winding 
barrels in connection with some cranes they were about to 
install with a view to minimising danger from over-winding. 
He thought a more sensitive controller was wanted. Liquid 
controllers met the difficulties to а considerable extent, but they 
were not altogether satisfactory. 

Mr. С. Н. Влугеү (South-Eastern and Chatham Railway) 
criticised the general design of capstans, which allowed very 
little room in them for carrying out repairs. The wires, 
Switches, and controllers seemed to be so fragile, that with 
continued damp the insulation broke down. Another objection 
was the difficulty of keeping a foot on the pedal with а strong 
spring acting against it, and at the same time handling a rope. 
It was a mistake to put too high a speed upon a capstan. 

Mr. HENDERSON, in reply, said he quite agreed that it was a 
mistake to make the speed of cranes too high. Apparently the 
traffic people of different railways thought that by this means 
time could be saved, but when the complete operations of the 
crane were taken into account the amount of time occupied in 
lifting was very small compared to the total time taken to 
handle the goods. His cranes were provided with over-running 
switches, which were gradually run out with a little worm at 
the end of the shaft. The action of the switch, however, 
depended upon the amount of the load, and he thought it 
better to get а good man to drive the crane and dispense with 
such a device. With regard to electric capstans, there again 
the speed was high, but a large percentage had to be allowed for 
slipping in the rope. Capstans were notorious for wearing out 
ropes, due to their high speeds. The best plan was to mount all 
switches outside in а small box, even if the cables were under- 
ground. The North-Eastern Railway had been troubled with 
the phenomenon of dampness inside the capstan boxes, but 
heaters were found to be too expensive, and had to be removed 
where tried. He thought that compound motors ought to be 
the best for capstan working. They did away with special 
machinery, like friction brakes, described in Mr. Taylor's paper. 

Mr. TaAvroR stated that the belt conveyor described by him 
was composed of plates 4in. to 5in. broad, but the conveyors 
now being installed were made of a belt of canvas and rubber 
mixture. With iron plates it was possible to use the conveyor 
as an ordinary spout for gravitation. 


— 


DIRECT CURRENT SELECTED FOR RAILWAY 
OPERATION IN BELGIUM. 


d 


Mr. Frank J. Sprague, the well-known consulting engineer 
of New York, has just received confirmation by cable from 
Mr. Bertrand, administrator of traction and material for the 
Belgian State Railways, that after long investigation it has 
been decided to adopt direct current and the third rail for the 
initial electric railway equipment at the Parc de Laeken, near 
Brussels. This decision, made in opposition to the strong 
technical influence of near-by German engineers, and in face of 
the claim made for single-phase operation, is regarded as of 
more than ordinary importance. — Western Electrician, 
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NOTES ON POWER FACTORS. 
BY A. K. 


We are taught in text books, lectures, colleges, and 
technical schools that when the current lags behind the 
pressure in а circuit supplied with alternating current, 
there is а component of that current which is not pro- 
ductive of power, and this is known as the wattless com- 
ponent. This is true, of course, as far as it goes, but it 
is & somewhat incomplete statement of what is happening, 
as will be shown later. 

It is often said that simple choking coils may be 
employed for the purposes for which in direct-current 
working resistances are used, but latterly electrical engi. 
neers have come to realise the disadvantages attendant upon 
the presence of a large amount of wattless current ina 
circuit. These disadvantages have been most apparent to 
those who are interested in the supply of electricity by 
alternating currents. 

The subject is one, however, on which a certain amount 
of confusion exists, and it is often found that the know- 
ledge possessed by such an engineer amounts only to a 
vague consciousness that if the power factor is low it is 
better to try to raise it. A low power factor signifies 
something which it is better to avoid, if possible, but a 
Eun of its cause, effecta, and remedy is often notably 
acking. 

There must be wattless current in any alternating-current 
circuit which contains apparatus whose working depends 
upon the presence of a changing magnetic field. We 
cannot get rid of wattless current. It has a purpose to 
serve, and all we can do is to see that it fulfils that purpose 
with the least amount of disturbance to the system. The 
magnetisation of motors and transformers, of choking coils, 
and of arc lamps—all these things give rise to a lag between 
the pressure and the current. 

The true watts in the circuit divided by the apparent 
watts—i.c., the product of the volts and the amperes— 
gives the power factor. The losses in a wire carrying a 
current are proportional to the square of the current, and 
the power factor varies inversely as the current if the true 
watts remain the same. Therefore, if we call the losses / 
when the power factor is p, and L when it is P, and denote 
the current by C, we have 


Le C, 
pa G O 5. 
Whence | LP 
that is to say, ы-ы 
or, again, Lu 


We thus see that the losses in the mains vary inversely as 
the square of the power factor. : 

The drop of potential in any line is proportional to the 
eurrent, and, therefore, inversely proportional to the power 
factor. "These considerations affect any conductor in which 
the current is flowing, whether that conductor be on the 
generator, or on the motor, or in the mains. Its effect 
upon the generator is not limited to causing increased 
copper loss. The wattless current flows in a contrary 
direction to the current in the field coil to which it is 
opposite. This necessitates an increase in the strength of 
the field, and demands more power from tho prime mover. 
The copper losses are increased in the field as well as in 
the armature, and, therefore, the temperature rise is greater. 
The working capacity of the set is made smaller when the 
power factor is low. 

A point which is not often considered is the effect upon 
switches and circuit-breaking devices. The arc formed on 
breaking an inductive circuit is very destructive, and, of 
course, the larger current tends to heat the contacts. If 
the wattless magnetising current can be supplied to the 
apparatus needing it from some point only a short distance 
away, the generators, switchboard apparatus, and feeders 
are freed from the obligation of carrying it, and its bad 


effects are confined to the distributors between the source 
and the apparatus. Several articles have appeared in the 
technical Press during the past year as to ways and means 
of effecting this object. 

Static condensers, if they could be brought to be a com- 
mercial success, would be, of course, the ideal means of 
bringing up the power factor. It does not appeal to the 
practical mind of an engineer, however, to invite him to 
bring the two poles of his system within a fraction of an 
inch of each otber with only some paraffin wax, or paper, 
or glass between them. Certainly it may be said, with 
some amount of truth, that such a course invites break- 
down, but it should be remembered that the poles of the 
system are brought very close together across some rubber, 
or prepared paper, in overy cable that is Jaid, so that one 
would think risk of failure could be to a large extent 
obviated by the use of a suitable circuit-breaking device. 
A more considerable objection is the great bulk of such 
apparatus. The use of very high pressures has been tried 
with some success on the Continent, step-up transformers 
being employed to energise the condensers, which are, of 
course, smaller in size for high pressures than for low. 
There is reason to hope that it may shortly be possible to 
point to static condensers in satisfactory operation on large 
systems in this country. 

Synchronous motors, the fields of which are super- 
excited, may be, and are, employed: for regulating the 
power factor of systems having an extensive business in 
power supply, and these are frequently called rotary con- 
densers. This is not а good name, however, as although 
the effect on the system is the same—viz., the current is 
caused to be in advance of the E.M.F.—the mechanism of 
the action, if 16 may be so styled, is not at all similar. 
The increase in the field strength of the motor causes an 
increase in the back E М.Е., which changes the direction 
of the resultant E.M.F. which is operative in causing the 
eurrent to flow in the armature; this current in the 
armature makes tho same angle with the E M.F. driving it, 
whether the field be strong or weak. The angle between 
the armature eurrent and that in the circuit may be varied 
to any desired extent, so that if the machine's capacity is 
sufficiently great 16 may be made to supply all the wattless 
magnetising current, and thereby to relieve the generators. 
The working of а static condenser bas been aptly compared 
to the resiliency of a spring, and its action does not depend 
at all on а magnetic field. 

The subject of the distribution of alternate currents 1з 
one upon which volumes might be written. In the limits 
of а brief article it is only possible to touch lightly, and 
very much at random, on some of the more obvious points. 
Very likely it will be said that volumes already have been 
written on the subject, but here, as in too many other 
walks of life, theoretical men and practical men are as far 
apart as the poles—not of the system, but of the earth. 


ENGINEERING NOMENCLATURE. 
hY ROBERT H. SMITH. 


There are at least three distinct divisions of this subject, 
whose great practical importance has led to its being much 
discussed recently. One division is that of algebraic 
symbolism. Another is uniformity of technical names to 
be used throughout the whole English-speaking world. A 
third is the provision of simple short names for the units 
of different kinds of mechanical and other quantities. 

The recent discussions seem to have been wholly con- 
fined to the proposal to standardise algebraic nomenclature. 
Is strict compulsory standardisation in this realm either 
desirable or possible? Is W to indicate weight, or work, 
or watts, or wit, or wisdom, or weariness? Is F to denote 
force, or friction, or foolishness, or fancy? Is P to mean 
pressure or potential; D depth or diameter ; S shear or 
surface; H height or heat? All these things come into 
engineering daily practice ; all are influential ; all have to 
be taken into account. The people who use such symbols 
are in greater number physicists and mathematicians who 
do not look to engineers for guidance and who will not 
submit to engineering authority. The most liberal-minded 
mathematicians are those who jnsist that in learning and 
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teaching mathematics it is most important to cultivate the 
habit of applying the same ideas to various symbols ; of not 
associating particular ideas with invariable letters. If the 
Standards Committee decreed that W must always mean 
Work and nothing else, this would not prevent any 
mechanical student from using W to mean Weight when- 
ever he found it convenient to do во. It would be impossible 
to prevent him doing во, because it would be really 
undesirable that he should not do so. 

But a general recommendation that quantities should be 
symbolised by the first letter of the common name for the 
quantity would be welcomed by all docile students of 
physics, mechanics, and engineering. In reading and 
understanding the general bearings of a formula, it helps 
very greatly that the letters should suggest the things 
without any appreciable strain on the faculty of con- 
ventional memorisation. It need hardly be noted that this 
custom is now very largely followed in books and in 
lectures, and is not in need of being decreed by any 
authority. There are, indeed, still some perverse teachers 
who refuse to take the trouble to comply with this useful 
custom, an example being found in a recently published 
treatise on hydraulics ; but they аге a rare species which is 
rapidly dying out. 

Long ago Prof. Andrew Jamieson invented and intro- 
duced the very ingenious system of naming parts of 
apparatus, etc., by the first two letters in their names. 
This helped very greatly in diagram marking aud in 
reducing to conciseness technical descriptions of machinery 
and plant. Їп formule of extremely simple character, 
there should be no objection to using this system In 
chemical formule combinations of two, three, or four 
letters are used without inconvenience. But chemical 
formule are, for the most part, simple summations. 
Engineering formule take forms so much more complicated 
that the use of such combinations would in most of them 
be intolerably clumsy. 

It is, however, worth while to consider the numerical 
richness of the possible symbolic vocabulary constructed in 
this way. We have 26 letters, capitals and “lower case 
or “small”; that is, 52 letters. Combined in pairs and 
taken singly as wel] they would yield 52 x 52 + 52 
= 2,756 symbols. If we had to deal with printed matter 
only, “italic” letters could be distinguished from“ roman." 
and the number of possible pairs and singles would be 
increased to 104 x 104 + 104 = 10,920; but in writing it 
is inconvenient to make this distinction, while, in this 
matter, any standardisation must be equally applicable to 
written and printed matter. Probably the great majority of 
the 2,756 symbols would need to be very arbitrary and not 
in any way suggestive by the use of the initials of the names 
of the things symbolised. The numerical richness of such 
a vocabulary can be increased by the admission of Greek 
letters. Incorporating italics and 24 “ small" Greek letters 
into the system, the numbers of pairs and singles rises to 
16,512; or, omitting the italics, to 5,852. 

It is, theréfore, unnecessary to consider the numerical 
capabilities of a system of letter combinations of one, two, 
or three letters. The utility of memorising even a quarter 
of the above 16,512 would fall far below the mental cost of 
doing so. We need to use our brains otberwise than in 
practising mnemonics. One other consideration ought to 
be noted. Scientific study is now thoroughly international. 
Any standardisation of algebraic symbols would be very 
unfortunate if it were not international. But in Germany 
“heat units” are invariably indicated by W, the initial of 
„Wärme einheiten, while Н is used always in English for 
the same thing; in Germany F means surface or area 
(Fläche), while either S or А is used in English, and Е is 
quite unsuggestive of area to the English mind. Who is 
to decide between rival international claims upon the 
letters ? | 

The second division of this subject seems to form a more 
useful field for reform. We ought certainly in the beginning 
of this twentieth century either to abolish shop slang 
altogetber or else to adopt a uniform slang to be used 
everywhere throughout the country. It is an undeniable 
nuisance that precisely the same thing should be called by 
half a dozen absolutely different names in different places ; 
that a Scotchman should be unable to know what a 


Lancashire man is speaking about, and that neither should 
be intelligible to à Yorkshireman, and none of the three 
should understand a Londoner, although all four use 
precisely the same implements and are familiar with 
precisely the same details of plant, machinery, and build- 
ings. These local slang terms had their origins in times 
when communications were difficult and when school boards 
did not teach the same language and workmen did not read 
the same books everywhere. Their still abiding existence 
is an anachronism which ought to disappear. In this 
matter some compulsory pressure put upon the compilers 
of technical ! ooks, who are sometimes more anxious to 
demonstrate their familiarity with technical details and 
customs than they are to prove their ability to improve 
these customs or even to understand and interpret their 
scientific import, would be very decidedly useful. 

The third division of the reform of engineering nomen- 
clature is, perhaps, that most nearly ripe for immediate 
action, if physicists and scientists were not really as 
conservative of their peculiarities as are slangy workmen. 
This is the adoption of simple names for the units of 
frequently used quantities, names which shall have general 
rational significations and not be restricted hy reference to 
any one particular set of units—such as feet, pounds, minutes, 
or metres, kilogrammes, seconds. In reasoning about areas 
it is inconveniently irrelevant to speak of square feet, or 
square inches, or square centimetres ; the generality of the 
reasoning is only indicated by speaking of units of area." 
But we have no simple name for a “ unit of area,” nor for 
a “unit of length," or of energy, or of work, or of 
velocity, nor for a general “unit” of any of the quantities 
we are compelled to think continuously about. Our 
sentences in explaining any argument, or in deducing any 
useful result, about such things are made very unnecessarily 
long and clumsy, and not infrequently unavoidably obscure 
to the point of unpardonable ambiguity—pardonable only 
because the elements of our language are incapable of 
helping us out of the trouble—from the lack of such simple 
names. 

Many years ago the present writer compiled a list of 
such proposed names as examples of the way in which they 
сап he formed on a uniform system. The plan is to add 
“on” to the root of the common idea name. Thus, for 
instance, we have the following samples : 


FoR ANY AND EVERY SysTEM OF MEASUREMENT. 


Name. ME = Generic unit of 

Linon L 1. ngth, distance. 

Areon A Area, surface. 

Cubon C Volume, Cubic Capacity. 

Masson M Mass. 

Denson D Density, mass per cubon. 

Gravon G Specific Weight, weight per cubon. 

Chronon X Time. | 

Angon An Angle, difference of direction. 

Roton R Angular Velocity, angons per chronon. 

Velon V Linear Velocity, linons per cbronon. 

Celon Ce Linear Acceleration, linons per xs. 

Ancelon Ane Angular Acceleration, angons per x?. 

Momon Mo Momentum, mass x ко 

Pellon P Mechanical Force of any kind—*g, 
contact, Pressure, weight, magnetic 
attraction, etc 

Presson Pr Intensity of Pressure, pressure per 

, areon. 

Tenson Tr Intensity of Tension, Tractive force per 
areon. 

Sheron Sh Intensity of Shear stress, tangential 
force per areon. ` 

Stregon Sg Intensity of Stress of any kind. 

Strennon Sn Strain of any kind. 

Prennon Pn Contraction, strain of compression. 

Trennon Tn Extension, strain of elongation. 

Shrennon Sbn Twist, Shear strain. 

Torson T Mechanical Torque, Force- Moment. 

Ergon Е Work duue ; also Energy of any kind. 

Agon Ag Time-rate of doing Work, Ergons per 
chronon. | 

Thermon Th Temperature, 
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Alton Al Potential of any kind. 
Toraron Ta Surface Moment of Inertia. 
Toreubon Te Volumetric Moment of Inertia. 


Tormasson Tm Mass Moment of Inertia. 

An Agon is the general, or generic, unit of the kind 
called horse-power or kilowatt, whose dimensions are 
M! L? T-3, 

The difference between an “ergon” and an “erg” is 
that while an erg is a perfectly definite and particular 
quantity of energy with a definite numerical measure— 
namely, 1 in the C.G.S. set of measures—an ergon may be 
more or less energy accordirg to the set of measures 
employed, but it necessarily and always bas the numerical 
value 1. It means simply “unit of work” or “unit of 
energy " without qualification as to any particular system 
of unite. 

Such are a few examples of how convenient and easily 
understood unit names could be framed systematically from 
existing well-known word-roots. If we had a statement to 


make about velocity irrespective of the special units of 


measurement employed, we would speak of so many velons ; 
perhaps 6 velons, perhaps v velons. If we wished to 
refer to a particular velocity measured in special units— 
say, feet and seconds—we would have the choice of saying 
6 foot-seconds, as usual, which is, in this case, the least because 
the shortest expression, or else 6 ft.-sec.-velons. But in the 
whole rational development of kinematics and in all 
general reasoning on every kinematie subject, it is not only 
unnecessary but also very objectionable to refer to specific 
measurements of velocity in ft. sec. or m.-min, because 
so doing suggests the untrue inference that tbe reasoning 
does not hold unless the specific measures referred to are 
employed. The objectionable nature, and the danger, of 
using such specific language in what is really general 
reasoning and deduction would be very greatly increased 
if we ever reached the otherwise desirable goal of the 
universal use of only one set of specific measures, such as 
the metric. It is only because all British scientific engi- 
neers habitually employ several systems of measurement 
that we, or most of us, are at present saved from this 
danger. 

In speaking of a volume in special measure we might 
either call it 7cm.?, as usual, ог 7cm -cubons. But as the 
whole of rational geometry forms a series of reasonings 
and conclusions that are equally true in all systems, and 
even when we have no system, of measurement, it is 
most desirable that this science of geometry should have 
a unit nomenclature of simple short form and of universal 
applicability. "Therefore, we need the words linon, areon, 
cubon for the geometrical units in place of the clumsy 
phrases “unit of length,” “unit of area,” “unit of 
volume.” At present we cannot say what we mean in 
geometry without using these clumsy phrases 

A force in specific measures may be called either 3lb.- 
weight, or else 3 x 52:2 = 96'6ft.-sec.-lb. pellons. But 
if no special measures need to be referred to, it would 
be simply called 3 pellons, or, perhaps, p pellons. And 
since the whole science of dynamica is not iv the least 
degree dependent upon the use of one or other system of 
measures, it is most desirable that this science should have 
its own general unit nomenclature, pellon, presson, etc, 
stregon, ergon, agon, whereby it may be enabled to express 
both its basic and its resultant complex ideas clearly and 
concisely without being forced to introduce irrelevant 
ideas. Any reference to pounds or kilogrammes or seconds 
or minutes is totally irrelevant in the statement of a 
reasoned dynamic law. 

The whole of scientific theory is built up on general 
bases without reference to special measures. Therefore 
the use of the above generic unit names would very greatly 
simplify an enormous mass of wordy teaching and 
investigation, making it more concise and less ambiguous. 

The habit of such language would also belp towards the 
development of truer conceptions of physical quantities. 
For example, it is only because of the absence of these 
names from common language that very few students of 
physics have any conception of a velocity except as a 
directed length divided by a time. But another conception 
of this relation is that a time is a length divided by a 


linear velocity, or, again, an angle divided by an angular 
velocity. Possibly, even probably, the latter conception is 
the truer and more basic: that is, that our real knowledge 
of time is derived from knowledge of difference of position 
and of velocity. Another possible view is that distance, 
time, and velocity are physical entities having each its own 
independent existence, and that perhaps the linear law of 
relation between them is a conventional law imposed on 
them only by our human intellects in order to make our 
science of kinematics a simple and easy one. But problems 
like these, or any broad unprejudiced questionings as to 
the real relations between physical quantities, cannot be 
studied, much less solved, when our physical language is 
80 weak and meagre as to preclude almost their intelli- 
gible statement and certainly tbeir clear and concise 
statement ; when its elementary forms seem specially con- 
structed for the purpose of fettering and riveting every 
student-intellect in one rigid framework of ideas of very 
probably conventional origin ; and wben its feeble prolixity 
renders all argument and reasoning on difficult matters so 
verbose and ambiguous that its almost inevitable fate is to 
be lost in fog and killed by self-contradiction. 


HIGH-VOLTAGE INSULATOR MANUFACTURE.* 
BY WALTER T. GODDARD. 
PORCELAIN INSULATORS. 


The transmission of power by means of electric currents 
of greater or less voltage began with the introduction of 
the electric telegraph, and almost the first problem encoun- 
tered was line iusulation. It is of interest in this discus- 
sion to note tbat the first insulators successfully used were 
of porcelain. From that time to the present the progress 
has been rapid, the voltage having risen from two or three 
volts of tbe telegraph to a present prospective line. 
voltage of 150,000, and from the lowest to the highest it 
has always been recognised that best construction involved 
the use of porcelain insulators. Fig. 6 sbows sectional 
drawing of a high-tension insulator made of several 


‘shells nested together and arranged to be fastened together 


by means of thin joints of Portland cement. This is the 
conventional design aud is used for all voltages, though 
the size, number of sbells, and shape may vary with the 
voltage. In general, American high-voltage insulators are 
now made of several shells nested together, while European 
manufacturers still persist in turning complicated shapes 
from solid masses of dry clay. 

The manufacture of porcelain is one of the oldest arts, 
but only recently bas it in any sense been placed upon a 
scientific basis; in fact, potteries for the production of 
electrical porcelain exclusively have not been in existence 
for more than 10 years, and during that time it has been 
necessary to develop an entirely new system of handling 
pottery products. Porcelain for electrical purposes is a 
mixture of ground flint or silicon cioxide and feldspar, or 
(K,OA1,0,Si0,) potassium aluminium silicate, raised to 
vitrifying temperature, that is, to a temperature sufficiently 
high to melt the feldspar and permit it to unite the 
paiticles of flint into. perfectly homogeneous body of 
uniform eJectrical and mechanical strength. The produc- 
tion of electrical porcelain differs from the ordinary pottery 
product in that, in addition to presenting a symmetrical 
and flawless exterior, it must possess inherent electrical 
and mechanical strength. 

Process —Flint and feldspar occur in nature as rock, 
which is reduced at the mine by grinding to a degree of 
fineness comparable to that of flour, and of equal white- 
ness. The modern electrical porcelain potter mixes the 
proper proportions of flint and feldspar and again grinds 
the material in the presence of water, in order to obtain 
intimate mixture. The mixture, or, as it is dubbed in the 
factory, “ clay,” 1s separated from the excess water imme- 
diately after leaving the grinding mills by means of filter 
presses, and afterward brought to uniform plasticity by 
means of kneading machinery. The first step in the con- 
struction of an insulator is to build a model 16 per cent. 
larger than the required insulator, and from this model to 
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make moulds of plaster of Paris. Fig. 1 shows a plaster 
model of a 60,000-volt insulator top from which the mould 
in Fig. 2 was taken. Each shell of a multipart insulator is 
treated in this manner, the inside contour of the mould 
being that of the desired shell. Fig. 2 shows a con- 
ventional power-driven potter’s wheel, upon the top of 
which is fixed the mould partly filled with clay. The 
whole device is rotated rapidly, and a forming tool, whose 
profile is that of the inside shape of the shell under 
consideration, is forced into the mass of clay. A few 
revolutions usually accomplish the desired end, and the 
mould with its wet and plastic clay is then placed in a 
hot room of approximately 130deg. Е. Within an hour 
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the warm air and plaster mould have absorbed a large pro- 
portion of the water in tbe clay, and the embryo insulator 
may be removed from its mould and the rough surface, 
which W rested against the mould, scraped smooth. 
The shell, as it may now properly be designated, is set 
aside for a period of 10 days to two weeks in order that 
all water held by the clay be evaporated. If fired in this 
state the shell would come from the kiln hard, white, and 
quite rough, of good dielectric strength, but with a surface 
which would gather and hold dirt апа soot, and, because 
of the extreme fineness of the irregularities, be practically 
beyond possibility of cleaning. For this reason, and no 
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other, are the insulators covered with a glassy coating of 
extreme smoothness, capable of being washed by the 

entlest rains. The glazing process is very simple. 
mmediately before being placed in the kiln the insulator 
shell, which in its dry state is about as strong as blackboard 
crayon, is dipped into a solution of clay and water and by 
virtue of its dryness absorbs a certain amount. On being 
heated the clay melts before the body vitrifies and so 
spreads very evenly over the entire surface. The presence 
of a small amount of iron in the clay is responsible for the 
brown colour so generally used in this country, although 
any colour can be obtained by the use of the proper 
materials in the glaze. The firing process is entirely a 
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matter of temperature, and its complications are all 
practical ones, due to the large amount of material burned 
at one time and the difficulty of obtaining exact and 
uniform heat throughout the kiln. 

Mechanical and Electrical Testing.—The mechanical pro- 
perties of porcelain are so unvarying that a sample test has 
always been deemed sufficient. On the contrary, it is con. 
sidered unsafe to permit any porcelain to go into service 
without testing each piece by means of a high-voltage 
transformer. As will be explained later, the higher-voltage 
insulators are made up of several shells each of which is 
subject to a high-voltage test of 50,000 to 60,000 volts. 
Fig. 3 shows the connections between the high-voltage 
transformer and insulator shells to be tested. Fig. 4 shows 
this method as practised. The table is insulated from the 
floor by means of porcelain cones in order that high voltage 
may be applied to the wire embedded in the table top and 
designed to make contact with the pans arranged for the 
reception of porcelain shells. The pans are filled with 
water, and so form one terminal of the high voltage. The 
other terminal is formed by water poured into the shell, 
attachment between it and the high-voltage overhead con- 
ductor being made by means of small chains. By some 
controlling device in the low-voltage side of the trans- 
former, the voltage applied to the shells of porcelain is 
kept very near to arcing over, in most cases being about 
55,000 volts. For ordinary commercial testing the spark-gap 
in air is usually employed when it is desired to ascertain 
the applied voltage. The number of failures is usually 
2 or 3 per cent. of the number tested. When porcelain 
fails electrically the short powerful power аге through the 
very small puncture hole amounts to practically a short- 
circuit upon the testing transformer, and the excessive heat 
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liberated in the porcelain often boils the water and destroys 
the shell. Once punctured the porcelain is ruined, and can 
by no method at present developed be recovered. The 
parts of multipart insulators are united by means of pure 
Portland cement mixed with water only. After the 
cement has obtained initial set the insulators are subjected 
to an assembled electrical test of double line potential for a 
period of time sufficient to remove all doubt as to the elec- 
trical strength of the insulators, usually from three to five 
minutes. To facilitate cementing and testing, racks, as 
shown in Fig. b, are provided во that the operations may 


be performed with a minimum of handling. There is one 


very marked advantage in this manner of applying the 
assembled test ы and it is, that the voltage ib be 
put on before the cement is dry enough to permit handling 
of insulators, во in case of failure by puncture of any shell 
16 may be separated from the others without injury, а 
thing absolutely impossible once the cement becomes dry. 

Design of High Voltage  Insulators.—Insulators for the 
lower voltages call merely for the introduction of sufficient 
good material, between line and supporting structure, to 
prevent destructive leakage. For voltages up to 20,000 
little or no difficulty is experienced in securing satisfactory 
insulation, but above that voltage it becomes not only 
necessary to have good material in plenty, but it must be 
properly distributed in order that the danger of puncture 
and severe leakage be reduced to 8 minimum, The manu- 
facture of good porcelain from a mechanical standpoint 
forbids that it be made so vitreous as to resist a puncture 
test of 65,000 to 70,000 volts over н or gin. thickness. 
It is vain to attempt to gain greater dielectric strength by 
increasing thickness, since inherent cracks in thick pieces 
really reduce the effective electrical strength to that of zin. 
or jin. porcelain. Accordingly, it has come to be recog- 
nised as best practice to make no attempt to manufacture 
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the higher-voltage insulators in a single piece, but rather 
{о secure great electrical strength by multiplicity of parts. 
Though entirely possible to contruct 30,000-volt insulators 
of one piece and still safely apply а double potential test, 
years of experience have demonstrated that & multipart 


in operation. Above 70,000 volts the underhung or 
suspended insulator works out most economically, and for 
entirely different reasons eight or ten shells of porcelain are 
introduced. 


Considerations of puncture strength are the first concern 


Fic. 4. 


insulator is much less liable to fail entirely, when struck 
by stones or bullets, than are single-piece insulators, and 
во prevents complete shut-down of tbe transmission line. 
By far the larger proportion of shut-downs on the modern 
transmission line come from mischievously broken insu- 
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lators. It is for this reason as well as for greater normal 
safety factor that engineers are selecting multipart insu- 
lators at higher cost, even for the lower voltages. In 
general, two-piece insulators are used for from 10,000 to 
30,000 volts, three pieces for from 30,000 to 50,000, and 
four pieces for the 66,000 and 70,000 volt lines now 


of the designer. As before. noted, good electrical and 
mechanical porcelain should be made of not more than фіп. 
thickness with an ultimate electrical strength of not more 
than 70,000 volts. To gain greater electrical strength it 
is necessary to introduce other shells, which continue to 
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add a proportional dielectric strength up to about 220,000 
volts, at which point the curve gradually tends to become 
flat, and becomes very nearly so at 300,000 volts, so that 
it is apparently useless to utilise more than five shells 
unless some other condition is introduced. With this to 
Start with, it is a very simple matter indeed to provide 
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economical insulators for any voltage up to the point where 
difficulty of manufacture begins to interfere with progress. 
The 10,000 and 20,000 volt insulators havé little to do 
with puncture strength, provided, of course, that the 
porcelain is of 
an estimate of necessary leakage distance and carrying 
capacity when subjected to an artificial rain approximating 
the worst conditions to which the insulator will be subjected. 
This is not so simple as appears on the surface, for while 
an insulator may behave admirably under a downpour of 
unprecedented intensity, it is vain to expect Nature to 
limit herself to a vertical or what is technically known as 
a 45deg. rain, nor does she stop after five, ten, or fifteen 


minutes, but is much more likely to accompany the down- 
pour with sufficient wind to blow the rain very nearly hori- 
zontal, and to persist for any length of time. Under such 
conditions the insulator either meets its Waterloo or shows 
its mettle in the first 15 minutes, for at the end of that 
time all portions, except, possibly, the inside of the inner- 
most shell, have become thoroughly wet and the surface 
leakage comes into play. As is well known, the persistence 
of any arc of definite length has to do with the 
voltage impressed and the current flowing, and the failure 
of an insulator is, of course, amenable to the laws which 
govern ares. A designer should assume that his insulator 
wil sometime become wet all over and should provide 


sufficient leakage resistance to prevent any considerable 
amount of current flowing, a small amount merely tendin 
to dry off the insulator, whereas а large amount would 
quite likely start a disastrous аге under the shells and com- 
кеу destroy them by its heat before extinguishing itself. 

uch an insulator represents very nearly the ideal, and it is 
regrettable that so few lines are equipped with insulators of 
80 great a margin of safety. It must not be forgotten that 
only once or twice a year are insulators called upon to 
perform extreme duty—in fact, the insulators of most lines 
are for the greater part of the time working very 
inefficiently, probably at not over 20 per cent of their 
rated capacity. 

The next best thing is to provide as much dry surface as 


quality, and so the question reduces to 
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possible under average storm conditions, and, to this end, it 
is of value to note the progressive wetting of an insulator 
under rain. It is customary to mount the insulator well 
above the cross-arm, so that all its shells are far removed 
from water spattering up from the arm. Assume an 
insulator of conventional design of three or four shells— 
the top becomes dripping wet at once, and the film of 
water held on the surface carries line potential to the 
outmost diameter. A certain amount of rain gets by the 
top and strikes upon the lower shells, part spattering 
upward and part downward, depending upon the angularity 
of precipitation. That portion which spatters upward soon 
wets the entire under surface of the shells above, and in 
this manner the potential is carried down to the lowest 

rojecting shell. At this point the leakage path is 
broker: due to the fact that beneath the lowest shell 
there is no surface from which spattering may occur, 
and consequently it remains dry, but under this condition 
the central shell of the insulator is carrying the total strain 
both as to puncture strain and against flash over. Fig. 6 
shows clearly the effect of spattering, the double line 
indicating the surfaces eovered by a film of water, and thus 
carrying line potential down to the bottom of the lowest 
projecting shell. It may be further noted that between 
this double line, or line potential, and the pin there is but 
one effective shell which has been subjected to but 60,000- 
volt test, and lines of very moderate potentials have strains 
of this magnitude between line and earth. The shells 
must, of course, remain wet till the storm is over or some 
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drying action is introduced. If the gap between the edge 
of the lowest shell and the pin is small enough a small arc 
will be established, thus completing the circuit and per- 
mitting a leakage current, formerly held in check by the 
dry inner surface of the shell to flow, though limited in 
volume by the relatively bigh resistance of the pure water 
film covering the insulator. This leakage current heats 
and vaporises the water film, its first action naturally being 
where the current density is greatest at the neck of each: 
shell, where, fortunately, the surface is not subject to the 
direct force of the rain. Since potentialis in no way con- 
cerned with resistance, the thinnest and consequently 
highest resistance film of water is sufficient to inaugurate 
the drying process, so that an insulator in service cannot 
be Visus unawares, and, if properly shaped, can care for 
itself. 

From the foregoing it will be seen that the dielectric 
strength of the inner shell of any multipart insulator and 
the distance between its lowest edge and the supporting 
pin are of utmost importance, the remainder of the insulator 
serving as little more than a resistance in series or leakage 
distance to limit the amount of current which may flow 
when arcing takes place. To provide against the first 
requisite it is merely necessary to introduce a protected 
shell which cannot easily become wet. This is shown in 
Fig. 7, as is also the great distance between pin and edge 
of lowest shell. What bas been said applies to insulators 
as it is necessary to build them to meet mechanical condi- 
tions imposed, and it is the mechanical characteristics, 
not the electrical, which influence their cost. Were 
it possible to make porcelain wire of great strength, 
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an insulator of perfect certainty of action could be 
produced at minimum cost. An insulator should not 
be regarded as a barrier to current, but rather as a 
high - resistance path between line and earth, and its 
design should aim to serve this purpose. Referring again 
to Figs. 6 and 7, it will be seen that, as far as the ultimate 
strength of the insulator is concerned, the shape of the 
upper shells is of no moment, since they serve as series 
resistance only. There are reasons, however, why straight 
shells should be used and others equally good why curved 
shells should be introduced, but the adjustment between 
the desirable points of one and the desirable points of the 
other call for fine discrimination. Figs. 6 and 8 show 
straight and curved shell insulators subjected to a 45deg. 
storm which spatters most vigorously in the direction 
shown by the arrows. Of these two insulators the straight 
shell would probably keep dry the longest since a large 
portion of the falling water is deflected away. On the 
other hand, the distances A-B, C-D, and E-F are much 
greater on the curved shell type, permitting it to carr 

much greater potential previous to its becoming wet all 
over than could the insulator of the straight shells. The 
curved shells will thus be better able to take care of sudden 
potential rises when partly wet than will those of the 
straight shell form. However, this partly wet condition 
does not last long, as there is often abundant enough 
precipitation to entirely wet the shells, and it is only then 
that the insulator can be assumed to be operating under 
full load, a condition for which it should be designed. 
The foregoing applies equally well to low-valtage insulators, 
though up to 40,000 volts it is hardly neceasary to provide 
protection for the innermost exposed shell, since its own 
strength is entirely ample. 


(To be continued.) 


ELECTRICITY IN FACTORIES AND WORKSHOPS. 


Inquiry into Home Office Draft Regulations. 
(Continued from page 340.) 


After the adjournment Mr. C. P. SPARKS went into the 
Witness box and stated that his principal objection to the 
regulations was their application to existing work In 
certain low-pressure stations he was responsible for it would 
be physically impossible to comply. The same applied to 
medium-pressure stations. Due to the fact that most of 
the older stations were for low pressure, there would be 
most difficulty with these. He proceeded to show plans of 
the Richmond station, where the space behind the switch- 
board varied between 2ft. and 2ft. 4in. There had been no 
accidents at this station, and in his opinion there was no 
material risk with competent men. It was quite impractic- 
able to alter the arrangement without rebuilding the 
station and acquiring adjoining land. Не did not 
consider he would be protected by the exemption 
clause, as the ordinary factory inspector would not take 
upon himself the risk of saying that the alternatives 
suggested were equally safe. Again, he did not think 
that the isolation of sections of switchboards asked for 
was possible on low-pressure boards. The risk in coal 
mines was much greater than in factories, as in mines one 
employé could risk the lives of all the others. He con- 
sidered that the coal-mines’ code of rules were satisfactory, 
and the qualification that they were to be applied “as far 
as practically possible” was reasonable. The mining 
inspectors were generally of a much higher class than 
factory inspectors. 

Cross-examined by Mr. Gray, Mr. Sparks said that a 
competent inspector was more likely to secure safety without 
undue interference than an incompetent one. Mr. Trotter, of 
the Board of Trade, inspected his stations about twice a 
year. He agreed that for new work there was little objec- 
tion to the proposed regulations, but there should be 
reference to an outside expert provided, and also a proper 
exemption clause. Three out of five of his stations would 
not comply with the rules  Cross-examined as to the 
alternative means of protecting the Richmond switchboard, 
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Mr. Sparks said he preferred bare conductors on porcelain 
insulators to any system insulating the bus bars. Screens 
would cut down the available space. He thought that the 
regulations showed that the danger due to the use of large 
currents had not been appreciated. This was much more 
difficult to guard against than danger due to high voltage. 
Re-examined, he said that he thought the inspector should 
tell you when you have broken the laws, and should not be 
looked upon to give advice as to what todo. The Board 
of Trade inspection was satisfactory. He did not think 
the Home Office should prepare a specification, and that 
the regulations should be made more general. 

Mr. C. Н. Merz, examined by Mr. Vesey Knox, 
described the design of the sub-stations used on the New- 
castle-on-Tyne supply system. They had 96 sub-stations, 
with 100,000 kw. of plant. A plan was shown of one of 
these in which the lines of switchgear were separated by 
brick partitions, The clear passageway was narrower than 
that asked for under the regulations. They had had no 
deaths from shock. He considered that the security of the 
supply must be considered as a factor in the case, and that 
an undue increase in the cost of the supply would seriously 
handicap the industries in the district. The Home Office 
regulation specifying only the clear space in front of a 
switchgear did not give safety. It was much more 
important to keep the panels separated in the way he had 
done. Again, there should be clear provision for showing a 
workman which panel he is working on. The single bar 
he had provided was much more safe on this than the three 
bars suggested by Mr. Ram. The iron guards suggested 
for isolating certain parts of the switchgear were not 
satisfactory, and were liable to cause accidents. They had 
put them in a few sub-stations and abandoned tbe use of 
them since.  Cross-examined by Mr. Gray, Mr. Merz 
strongly objected to space dimensions being specified. They 
had in this way laid down a non-essential to safety. While 
he would trust Mr. Ram to accept alternative designs, he 
could not expect an ordinary iuspector to do во. 

Mr. W. W. LACKIE, of Glasgow, showed drawings of the 
Glasgow switehgear whieh did not comply with the regula- 
tions as to space. This switchgear was adopted as standard 
in 1893, and there had been no accidents from its use. He 
estimated that it would cost the Glasgow Corporation 
£120,000 to comply with the regulation in this respect. 

The examination-in-chief of Mr. Lackie was continued 
by Mr. Pritehett on the resumption of the inquiry last 
Friday morning. Mr. Lackie declared that the e- 
ways behind the switchboards in the sub-stations at Glasgow 
were perfectly safe against accident, although the dimen- 
sions did not comply with those specified in Rule 17. The 
position as regards a great many other stations was quite 
similar. He thought a difficulty would be overcome if the 
dimensions were struck out of Rule 17, and if a clause 
similar to Clauses 55 and 56 of the Coal Mines Regulation 
Act was adopted. Mr. Gray cross-examined him on the 
question of the safety of the passageway behind the switch- 
board at his station. Mr. Lackie admitted that the dimen- 
sions would not come up to those required by the rule, but 
contended that as the floor was of glass a man touching 
one of the 250-volt bare conductors would not get a shock. 
Asked whether in that case it would not come under 
the exemption, he said he did not think so, and he 
would have great difficulty in satisfying the inspector. 
Counsel suggested that all bare conductors should 
be either covered up or fenced, but witness thought 
this impracticable, though it would be possible to cover up 
each individual conductor with insulation and make the 
switchboard absolutely safe. As to covering the rheos tats, 
he did not approve of this course, because arcing might 
take place without the operator knowing what was going 
on, and counsel submitted that that difficulty might be 
overcome by covering the apparatus with a glass plate. 
He admitted that it was possible to cover up all the bare 
conductors on the switchboard at the Glasgow stations and 
so reduce the number of places in which workmen run risk. 
In re-examination by Mr. Pritchett, he said that the altera- 
tions suggested by Mr. Gray, even assuming they were 
practicable, would not make for practical safety, and in 
some cases might increase the ger from fire. He 
objected to spending the additional large sums of money 
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which the alterations would necessitate without any practical 
safeguards being secured. His station was under the pro- 
visions of Section 17 of the Factory and Workshops Act, 
and faetory inspectors had visited the premises regularly, 
but none had ever suggested that there was any danger to 
life and limb in any of the works. 

Mr. А. А. CAMPBELL SWINTON next gave evidence. He 
said he appeared in the interests of 42 generating stations 
(mostly of the small order) supplying power under pro- 
visional orders, and pointed out that the regulations, 
especially No. 17, would affect small concerns to a greater 
extent than they would large ones. The financial condi- 
tions of electricity undertakings in this country were by 
no means flourishing, and the structural and other altera- 
tions required by these regulations would entail a great 
deal of money, which it was at present diffieult to obtain. 
Ав to the question of danger, it was impossible to make a 
thing absolutely safe, and in his view it was better to 
leave live parts bare so as to teach workmen to be careful. 
He 1 the regulations were framed for the protection 
of the Home Office, so that if an accident occurred tbey 
could say they had done everything that was possible. Не 
knew of many cases where the spaces defined would not be 
arrived at without the reconstruction of a whole building. 
Cross-examined, hə had no objection to applying the 
dimensions to new works, but he considered them 
ш in the case of old works. 

г. Н. TALBOT, president of the Incorporated Municipal 
Electrical Association and chief electrical engineer at 
Nottingham, also gave evidence, in which he urged that 
the dimensions specified in the rule were unnecessary in 
the case of low-pressure stations, and that, if insisted upon 
at Nottingham, would require structural alterations. 

Mr. W. B. Woopfousz also claimed that the arbitrary 
dimensions were objectionable, especially as regards switch- 
gear. He referred to a multiple-control board where direct 
current and alternating current were worked in conjunc- 
tion, and said that if the pressure of the alternating current 
was 100 volts, it would bring that board under Section 17. 
It was difficult to see how horizontal boards could be treated 
under this section. 

With this evidence the consideration of Rule 17 was 
concluded, and Mr. Ram was recalled for cross-examination 
on Rule 12. In reply to Mr. Vesey Knox, K.C., he said 
he was informed that no-voltage release apparatus was 
made suitable for three-phase work, but he could not give 
particulars of any standardised article which would comply 
with the requirements of this regulation, and promised to 
supply these later. He knew of cases of accidents happen- 
ing through the absence of such apparatus. Не instanced 
that of a printing machine which failed through the fuses 
blowing in another room; the electrician replaced the 
fuses unknown to the man in charge of the machine who 
had forgotten to turn off a handle—consequently when the 
machine suddenly restarted the man was killed. If a 
no-voltage release had been employed, such as was required 
by this regulation, the handle would have been turned off 
automatically immediately the fuses blew. Mr. Knox con- 
tended that some consumers had from 250 to 300 three- 
phase motors in constant working without any accident, 
and under this section they were being made liable 
to criminal prosecution for not using an apparatus 
which Mr. Ram admitted he had never веер. 
Moreover, the cost of providing а по - voltage 
release for each motor would be prohibitive. Mr. Ram 
explained that one apparatus might work several motors. 
It would not be sufficient to employ only one release for a 
whole works where there were machines in different rooms, 
but one would suffice for a group of machines. In recom- 
mending its use, he was largely guided by the Institution 
Rule 91r, which provides that the starting gear of a con- 
tinuous-current motor must consist of a regulating switch 
and a series resistance “fitted with a no-volt release.” 
Counsel pointed out, however, that there was a permanent 
committee sitting which could easily alter this rule from 
time to time, whereas a factory regulation could not easily 
be altered. Mr. A. B. Caine (counsel for the London 
supply companies) pointed out that if the Institution 
regulation requires a release on every motor, this was really 
more than Mr. Ram was asking for. Mr. Ram agreed to 
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amend the second paragraph, to make it clear that one 
release would be sufficient for a large number of motors 
in one room. Mr. Siemens asked with reference to the 
second paragraph who was to judge whether there was 
danger, and suggested that it would be better to add the 
words recommended by the Institution, unless the motor 
is automatically prevented from starting.” 

Mr. Cozens-Hardy took up the cross-examination of 
witness after the luncheon interval. He asked what 
additional safety was introduced in the vase of lifts by the 
use of a no-volt release. Most lifts were fitted with spring 
switches which automatically came off when the lift stopped 
working. He thought no additional safety would be 
secured by insisting upon the use of automatic apparatus 
in the case of a travelling crane; the no-volt release would 
always be some distance from the crane. He wanted to 
know in what way the apparatus would assist in a large 
factory with a motor in the basement working machines 
on the ground floor by means of rope control Mr. 
W. B. Woodhouse urged in his cross-examination of Mr. 
Ram that the cost of fitting а no-volt release to every 
motor might increase the capital cost of electric driving in 
mills and factories, and so handicap electricity in com- 
petition with other forms of power for industrial purpoces, 
He contended that the real protection against accidents 
from moving machinery was that people should be instructed 
not to touch the machine unless they had put the belt ou 
the loose pulley, but Mr. Ram submitted that a no-volt 
release would be an additional safeguard. He pointed out, 
however, that if danger could be prevented by fencing, as 
was suggested by Mr. Woodhouse, there would be no 
need for using no-volt release apparatus. Mr. Sillar 
suggested that heavy cranes, capstans, and all classes of 
machinery which are continuously under the control of a 
man should be exempt from the requirement of this rule. A 
representative of the Birmingham Chamber of Commerce, 
speaking from the point of view of the manufacturer who 
had an installation to protect, contended that by adding to 
this installation a lot of automatic appliances the risk of 
that installation was considerably increased, but Mr. Ram 
pointed out that 75 per cent. of motors were already fitted 
with automatic devices. 

This concluded the cross-examination of Mr. Ram, who 
was then briefly re-examined by Mr. Gray. He explained 
that the form of the third section of Rule 12 would be 
modified so as to read, “ In every place in which machinery 
is being driven by an electrical motor there shall be means 
at hand for switching off the motor and stopping the 
machinery.” With reference to the second paragraph of 
the rules, he could conceive no circumstances where this 
would not apply if there was one release for all the motors 
on an occupier’s premises. 

Mr. SWINBURNE here stated that the rule as it stood 
scarcely gave what the Home Office required, and he 
thought it might require redrafting. 

Mr PATCHELL was next called on behalf of the Home 
Office, and expressed in a general way his views concerning 
the use of no-volt releases for alternating and continuous 
current motors. The apparatus was quite simple and 
reliable for continuous-current working, but for alternating 
currents more difficulty was encountered. He had used 
them for 200, 440, and 1,000 volts, but not for small 
motors. The expense was an important item, but could be 
met to some extent by grouping the motors under one 
piece of aparatus. He mentioned the names of makers 
of no-volt release apparatus for alternating-current motors. 

Mr. C. H. MERZ was then called and examined by Mr. 
Vesey Knox. He said that he knew of from 3,000 to 
4,000, and possibly 5,000, three-phase motors in use, not 
one of which was fitted with no-volt release apparatus 
He did not know of any motor in the world which was so 
fitted, nor did he know of any standardised article on the 
market for use with alternating-current motors. His supply 
was very seldom interrupted, and the tendency towards 
interruption of a public supply was nowadays diminishing. 
It would be absurd in his opinion to group motors on an 
alternating-current release in a factory or shipyard or 
colliery. The release would have to be fitted to the motor- 
generator, which would be undesirable. Its use would be 
an additional source of failure of electrical apparatus. 
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There were even cases of continuous-current motors 
` where this device was never applied, such as crane, 
winch, and other motors f in docks and else- 
where. In those places there was always a man in 
attendance who could break the circuit in the event of 
an Interruption of the current supply. Mr. Gray, counsel 
for the Home Offiee, put the following question to Mr. 
Merz : Suppose a machine driven by a motor without an 
automatic release; the supply fails, and the man is in the 
meantime in some dangerous part of the machine. Suddenly 
the supply comes on, and the machine starts without any 
warning to the man. Would that be a desirable thing? he 
asked. Witness replied that if he were designing some 
work with machinery of such а complicated nature, he 
would use automatic release apparatus. He said, further, 
that shunt-wound motors and no-volt release were essential, 
but except in this the release was not necessary in other 
than exceptional cases. Counsel pointed out that installa- 
tions in shipyards were grouped, and each circuit had a 
maximum cut-out or fuse, and asked why a no-volt 
release should not be used. Mr. Merz replied that 
such apparatus would be of no practical value in а 
shipyard, where some of the circuits were a mile or 
во long. He objected to this clause because it imposed 
upon 95 per cent. of the consumers the use of apparatus 
for which there was no necessity, while to about 5 per 
cent. a no-volt release would be of value. He considered it 
unnecessary to frame a rule for these exceptional cases, which 
were already covered. Moreover, he had never heard it 
suggested that such a device should be provided. 


At this stage the inquiry was adjourned till Monday, 
March 16, at 10.30 a.m. 


COST OF POWER PRODUCTION. 


A well-informed paper on the “Cost of Power Production ” 
was read at Glasgow before the Institute of Engineers and 
Shipbuilders in Scotland at a recent meeting by Mr. I. V. 
Robinson, Wh.Sc. The author dealt with the subject 
more particularly from the point of view of a comparison 
of the possibilities of water power and the gas-engine, 
with the latter fed from the waste gases of blast furnaces 
and coke ovens. The adoption of the gas-engine in this 
manner would render available about 1,500,000 h.p. in 
Great Britain. He compared the cost of power generated 
by gas and by water, as it appeared that in the goneration 
of power in large quantities from coal, gas-engines would 
be almost exclusively used. Taking a power station designed 
for a continuous output of 20,000 b.h.p., he estimated the 
capital required, assuming (1) that waste gas from blast 
furnaces was available and (2) that gas producers and 
ammonia recovery plant had to be provided. With these 
capital costs he compared the costs of water-power stations 
of about the same output. As an up-to-date example of 
a water-power station he instanced the cost of equipping 
two stations on the River Aveto, in Italy. The total cost 
of these two stations was estimated at £640,000, or slightly 
over £14 per horse-power developed, including the cost of 
the transmission line, transformers, and distribution system. 
Another instance quoted showed the cost per horse-power 
as low as £8. 148. Recent figures published by Prof. S. P. 
Thompson showed that the cost of water power at Notodden 
for the Birkeland and Eyde nitrogen-fixation process were 
025d. per unit, equivalent to 138. 7d. рег horse-power per 
year. 

Gas-engines capable of developing 4,000 b.h.p. as a normal 
load had recently been set to work in America. The 
United States Steel Trust had recently placed an order 
for 36 engines, of 4,000 b.h.p. capacity each, of the four- 
cylinder, twin-tandem, double-acting type. The largest 
gas-engine working in Great Britain had a diameter of about 
51}in. diameter, the stroke being about 55in. The latest 
practice was to have tandem double-acting cylinders even for 
driving оона cylinders, as that reduced the maximum 
force exerted by each explosion. The tandem double- 
acting engine ran with sufficient regularity to drive 
B5-cycle alternators in parallel with a moderate flywheel 
capacity. The foundations required, however, were generally 


more expensive than in the case of a steam-turbine. The 
capital cost of a 20,000-b.h.p. gas-engine power station using 
blast-furnace gas was given in the following table : 


| Cost per B.H.P. according 
Nine twin-tandem double-acting gas-engines to this estimate. 

develop 2 500 b.h.p. at 94 revolutions ......... ; £5 12 6 
Nine 5)-cycle 5,000-volt three-phase alternators 

for direct coupling to gas-engines ......... ...... 26000 160 
Centrifugal-type gas- aleaning plant 12,000 0 12 0 
Switchboard, motor- generators, and connections 

to Altszust on acr baeo ovs 10,000 010 0 
Engine-house, 470ft. by 80ft. steel structure, 

brick filled, with 20-ton crane  .................. 24,000 140 
Foundations for кав engines and engine-house, 

about 14.000 cubic уагав........................... 14,000 014 0 
Oooling towers for jacket water, 500,000 gallons 

POF ROWE аво КУ ИО ЫДА 2,000 0 2 0 
Water- pumps, air- compressor, and reservoir for 

starting gas- engine . ã . 1.500 0 1 6 
Incidentals and вирегуівіоп........................... 11,0000 0 11 0 


£218,000 £10 15 0 


Using producer gas the station equipment would not 
be altered, except that a gas- producing and ammonia- 
recovering plant would be substituted for the gas-cleaning 
plant. This would bring the cost per brake horse- 
power up to £13. 16s, as compared with £10. 158. 
for a blast-furnace gas station. The following table was 
given to show the working costs per brake horse-power per 
hour in the case of a works where steam plant had gradually 
been dispensed with in favour of gas-engines using blast- 
furnace and coke-oven gas : 


Units Working costs per 
аг Plant. per annum B. H. P. per hour. 
1900-1 Steam only .. 1,789,781 ...... "629d. 
1901.22 Gas and steam ... 1,950,740 ...... 664d. 
1902-3 ...... Е .. 9,007,290 ..... 428d. 
1908-4 ..... » .. 5, 887,512. 212d. 
1904.5 - . 9,999,216 ...... 1474. 
1905-6 ...... T 14,915,919 ...... 1164. 
1906-7 ...... Gas only .. 24,000,000 ...... "047d 


The output for 1906-7 of 24,000,000 units corresponded 
to a load factor of 50 per cent. calculated upon a full year 
of 8,760 hours. With a higher load factor the working 
costs per unit are decreased. M. Greiner gives the follow- 
ing figures based upon his experience : 


Working costs per 
Load factor. B. H. P. per hour: 
Bodo d занына a aai 08644. 
2 M *046bd 
ЧӨ, "ui. _ Geni dad Av ever УИ da 0311d 
100 „ 


For a load factor of 95 per cent , which may be attained 
in electro-chemical or electro-metallurgical works, the total 
working cost per brake horse-power per hour would be 
about 024d. 

Having enumerated some of the disad vantages inseparable 
from a water supply, the author concluded as follows: 
* The gas engine using either blast-furnace or producer gas 
could be adopted with great advantage by public power 
supply companies and by municipalities where there is a 
good day load. Gas- engines should be installed of 
sufficient capacity to deal with the average day load, and 
steam plant kept to deal with the peak. With this arrange- 
ment the gas-engine ра would always be working with 
a high load factor, and would be able to generate power 
cheaper than an equivalent steam plant. This combination 
of steam and дав plant has several advantages, and is now 
receiving the careful consideration of many power supply 
companies. 


A discussion followed, most of the remarks centring round 
the author's contentions with regard to the gas- engine. 
Mr. W. W. LAckm, dealing with the more purely electrical 
part of the paper, said the two methods described in the 
paper did not apply to а city supply except so far as it was 
referred to on the last page of the paper, and he would deal with 
the subject from a public supply company's point of view only. 
He would ask Mr. Robinson a question. Оп p. 20 he said the 
case stated by him was based on a 95 per cent. load factor. 
Was such а load factor possible in any ordinary industrial 
concern? Аз а rule, no manufacturing was carried on on 
Sundays, and there was а half holiday on Saturday afternoon, 
and generally about 14 days' holidays in the year. That ina 
works running 24 hours a day throughout the year at maximum 
load would give а load factor of 75 per cent. A dead steady 
load of maximum output even for that time would not be 
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obtained. There were times of maximum and minimum 
demand which further reduced that 75 per cent., and in 
practice it was found that a night and day factory did not 
in itself have a greater power factor than 50 per cent. He 
felt that Mr. Robinson would have done better to work out 
his theoretical cost at a lower power factor than 50 per cent. 
From the figures given it seemed that the total annual 
bill for working cost in the instance given was the same 
in 1900, when 1,700,000 units were being sent out, as it 
was in 1907, when sending out 24,000,000. Also they 
saw from the table of works costs, varying with the load 
factors, that the works costs were inversely proportional to 
the load factor. That was to say, a load factor of 100 per 
cent. had half the works cost of a load factor of 50 per cent., 
and aload factor of 25 per cent. had a quarter the works costs 
of 100 per cent. load factor and half that of a 50 per cent. one. 
The other standing charges varied absolutely in the same way. 
That being so, all the figures given on p. 22 as the cost per 
brake horse-power per year on a 50 per cent. load factor would 
be practically doubled, and would give the 15 years’ life of the 
plant" at £5. 5s. per brake horse-power per year. Taking the 
supply of electrical energy in a city like Glasgow, where the load 
factor was only 15 or 16 per cent., even then these figures would 
require to be multiplied by 6°3, and it would be found that the 
cost would be £16. бв. per brake horse-power per annum. It 
was no use telling a consumer that if he would only use the 
supply twice as long as he did his rate per unit will be reduced. 
His annual bill would be greater although his rate per unit was 
less. What was the average charge per horse-power per annum 
in Glasgow at the present time ! Tast year the demand was 
equal to 27,000 h.p. with a revenue of £224,000, or an average 
cost per horse-power per annum of £8, which compared favour- 
ably with the apparent cost of £16 for the gas-producer plant 
with the same load factor. At the same time they had quite a 
humber of consumers whose rate per horse-power per annum 
was in the neighbourhood of £2. In Glasgow they now wanted 
units of 5,000 h.p. to 10,000 h. p., and no gas-engine of that 

Bize could be had, and if it a the capital cost would be 
very much greater than the cost of a turbine of the same size. 
The capital charges amounted to 70 per cent. of the total cost of 
electrical energy, and, therefore, it behoved the supply authority 
to keep down the capital cost per kilowatt to thi low cet figure. 
What was the record of gas-engine stations even of much smaller 
powers? In a town near Glasgow some 12 or 15 years ago gas- 
engines were installed, and they were replaced by steam plant 
within two years. А few years later a city in Ireland erected a 
gas-engine station, and that had to be abandoned at great 
CE Penne to the ratepayers. Only last year a well-known 
Colonial city started up a very large gas-engine station, which 
had since been dispensed with in favour of steam plant. The 
gas-engine might come all right (some people said they were to get 
& gas-turbine), but the supply authority could not put aside the 
present demand and ask the consumers to wait. The corporation 
and the company alike must meet the obligations to which they 
were committed. 


STORAGE BATTERIES AS APPLIED TO HEAVY 
TRACTION.* 
BY 8. В. GIBBON, 


Б Storage batteries are often used without any means of regula- 
tion whatever—i.e., simply as a floating battery, the battery 
freely charging or discharging according to the load fluctuations. 
The number of cells is so selected that when the direct-current 
generators or rotary converters, as the case may be, give 
approximately their average load, their E.M.F. will equal the 
line voltage. Thus, when the generators are loaded below 
the average the battery charges, and when loaded above 
the average discharges. It is essential that the generators 
have a falling characteristic. Куеп with such an arrangement 
the load on the generators is more constant than without 
batteries. 

One of the chief objections to this system is that the efficiency 
of the whole plant is lowered by having to run the power 
station once in every two or three weeks at a higher voltage 
solely for the purpose of fully charging the batteries to prevent 
sulphating. lt is more general to regulate the batteries by 
the ins tion of a booster in series with them, and, further, 
it is nowadays usual to make the booster reversible, in which 
case the battery can be discharged at pressures below the line 
voltage, the booster making the excess of line voltage over 
battery voltage, instead of only the excess of battery voltage 
over line. Taking 1'7 volts per cell minimum on discharge 
and 2'7 maximum on charge, with a non-reversible booster it 
would require 353 cells on a 600-volt system and 554 volts 
boost for charge. With a reversible booster under the same 
conditions, only 270 cells would be required and 130 volts boost 
for charge. There are two principal types of reversible booster 


* Abstract of paper read before the Liverpool and District Electrical 
Association, Feb, 25, 1908. 


employed—first, one in which the booster field is varied by the 
addition of compound windings, and, second, one in which the 
excitation of the booster field is regulated by suitable relays. 
This paper is based on the former type, and, further, the 

rticular make known as the ‘ Lancashire booster," a 
2 of which has already appeared in the Electrical 

neer. 

‘the salient points, however, are three coils on the booster 
field, A, B, and C. A is a shunt across the booster, which 
gives a boost that makes the algebraic sum of the booster and 
battery voltages at all times and in all conditions equal to the 
line. Coils B and C cause the battery to charge or discharge. 
B is connected across the mains, is reversible, and hand 
regulated. C is either in series with the booster if the battery 
is in an independent sub-station, or in series with the load on 
the generators if the battery is used in conjunction with a 
generating or rotary sub-station. The size of battery installed 
in a particular Lancashire and Yorkshire battery sub-station 1s 
1,600 ampere-hour capacity i. e., traction rating— normal rate 
of charge or discharge, 800 amperes; maximum rate of dis- 
charge for one minute, 4,000 amperes ; maximum rate of charge 
for 15 seconds, 1,600 :ипрегев. With a reservoir capable of 
dealing with peak loads of this magnitude, it enables the whole 
plant to be run on fewer units ; alleviates the severe mechanical 
strains thrown on the prime movers; particularly is this of 
importance with reciprocating engines. Further, reciprocating 
engines are not economical on overloads, nor Parsons turbines 
on light loads ; therefore, a fairly constant load is of the utmost 
importance. It necessarily follows that the boiler-house will 
also derive benefit therefrom. : 

The ideal system во far as the load on the power-house is 
concerned is where the battery and booster are placed under 
the same roof as the rotaries. In this way the rotaries can be 
run at almost full load, which is their point of highest efficiency, 
and the power factor is greatly improved. To state a specific 
case, a rotary was supplying 500 amperes charge, when a demand 
came on the station calling forth instantly 1,900 amperes ; 
1,500 amperes were supplied by the battery and 400 amperes by 
the rotary, giving a ratio 2 to 9. On the Lancashire and York- 
shire four out of the five batteries are not installed at the rotary 
sub-stations, but at intermediate points. The location of 
batteries in these positions does not enable a constant load to 
be maintained at the rotary sub-stations, as peaks directly 
opposite them are not dealt with by the batteries at all. How- 
ever, the ratio of maximum to minimum load at the power-house 
has been reduced from 7 to 1 to 2 to 1. In consequence of this 
particular location—i.e., batteries between the rotary subs—the 
С? R losses in the third rail and return have been halved, and 
this practically balances the losses in the battery, the net output 
from the sub-stations being the same whether the batteries are 
in use or not. The voltage at the points where the batteries аге 
installed is greatly improved, being kept within 10 per cent. to 
15 per cent. of rotary sub-station voltage. From this it follows 
that the train acceleration is better and timekeeping generally 
improved—points of vital importance. The engine hours may 
be reduced by getting the first train away in the morning and 
the last train home at night without the aid of the power station 
or subs. In starting up the sub-stations use may be made of 
the battery current to get the batteries into motion, which is a 
very great convenience, and rather more than would appear to 
be the case at first sight. Аза stand-by in case of breakdown 
they are, perhaps, of most importance to the public, as they are 
not inconvenienced by being plunged into darkness, supposing 
the failure to occur at night. 


ALTERNATING-CURRENT RECTIFIERS. 


Three patents have been granted to Mr. С. W. Pierce which 
described rectifiers for alternating current, making use of the 


Fic. 1. Fic. 2. 


asymmetrical conductivity of various substances. In one patent 
which relates to the use of rectified alternating current with 
unidirectional ammeters, the inventor states his preference for 
carborundum as the asymmetrical conductor. In a second 
patent, which relates more particularly to detectors for use in 
wireless telegraphy, the substance employed as an asymmetrical 
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conductor is the oxide of titanium. The crystal is cut out on a 
plane substantially at right angles to its axis, and one of the 
electrodes is engaged with a point or corner of the crystal so 
that a small area of contact is secured. It is stated that when 
the substance is placed as shown in Fig. 1 it is highly sensitive 
as а detector of electromagnetio waves. In Fig. 2 a similar 
arrangement is indicated where telluride of silver is used as the 
asymmetrical conductor. The use of the latter substance for 
this purpose is covered by the third patent issued to Mr. Pierce.— 
Electrical World. 


OLSEN’S NEW MOTOR-DRIVEN VIBRATORY 
TESTING MACHINE. 


The illustration shows an Olsen new vibratory and endurance 
testing machine driven by a type К” Westinghouse motor. 
The machine is designed for testing staybolt material under 
conditions exactly duplicating those met with in actual use. 
Staybolts as used in locomotives are sul{jected to severe strains 
due to vibrations and temperature effects, and thus a simple 
tensile test does not answer all the requirements. Early tests 
of this material vibrated the specimen in a to and fro motion 
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only, and the results thus obtained were not comprehensive 
enough to be reliable. The Olsen inachine makes the test com- 
plete by subjecting the specimen to an oscillating vibratory 
motion while under a tensile load. 16 will test staybolts up to 
lin. in diameter, and it grips the threaded bar so that по 
preparation of the test piece is necessary. The specimen is held 
firmly in the frame of the machine at one end, and the other 
end is clamped in a ball around which a bearing is rotated 
eccentrically to produce the desired strain. A total eccentricity 
of gin. may be placed on specimen, as is indicated on a scale, while 
under a tensile load reaching 4, OOOlb. as a maximum. The revolu- 
tions or number of vibrations necessary to cause rupture are 
shown by а counter. Specimens of from біп. to 8ш. length 
from point of application of eccentricity to fixed supports may 
be tested. 

In addition to this test for a staybolt, the illustration shows 
an attachment by which the ordinary pendulum motion may be 
transmitted to specimen when required. Ап attachment may 
also be obtained with this machine by which an initial fibre 
stress may be placed on specimen and thus vibrated, if prefer- 
able to subjecting specimen to a known eccentricity. The 
machine shown is exceedingly compact. Its direct connection 
to the Westinghouse motor affords a form of drive that is 
exactly suited to its requirements. The motor may be attached 


to a convenient lighting circuit and run day and night through- 
out the test without special attention. A comparison between 
power from a line shaft and individual electric motor drive 
demonstrates at once the superiority of the later in every point. 
The simplicity and reliability of the type R“ motor and its 
uniform performance adapt it especially for this class of work. 


THE YORKSHIRE ELECTRIC POWER COMPANY. 


The diagram below shows the comparative growth of revenue 
and decrease of loss which have occurred in the business of the 
Yorkshire Electric Power Company, Limited, during each of the 
past five half years. The revenue has made continued increases 
of а substantial nature, while the loss has now reached vanishing 
point. In the diagram the blank spaces represent revenue, 
while the shaded spaces represent 1538 For the half-year 
ending Dec. 31, 1905. the revenue amounted to £1,207 and 
the loss to £2,407. The relative positions were transposed 
during the next half-year, when the revenue amounted to 
£2,475 and the loss to £1,684. This satisfactory development 
was continued in succeeding half-years, the revenue increasing 
in the latter half of 1906 to £3,523, and the loss declining to 
£1,664; in the first half of 1907 the revenue amoun to 
£4,700 and the loss to £1,211. For the half-year ending 
Dec. 31, 1907, after payment of mortgage interest (£975), the 
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net revenue account, amounting to £7,294, showed a loss of 
£139. These figures and the accompanying diagram clearly 
show the growth of revenue. A steadily increasing demand 
for energy and the reduction in the average cost of production 
which this must bring about, should assure the profitable and 
continuous growth of the company's business. 


BURTON AS AN INDUSTRIAL CENTRE. 


Burton is prominent in the public eye at present, especially 
as а centre of political disaffection. But it is 5 also, 
though in by no means so considerably marked a degree, as a 
centre which is being developed for industrial purposes. The 
Town Council have been very active of late in endeavouring to 
attract new industries to the town of Burton, and negotiations 
are at present proceeding with а number of firms. Now, the 
interesting point is how this activity affects the excellent elec- 
tricity undertaking under the capable control of Mr. P. J. 
Pringle, the chief electrical engineer. In many of the cases 
the question of cheap electric power is one of the first require- 
ments. With a view to the Council being able to supplement 
the already particularly good facilities they can offer in the way 
of cheap land, labour, fuel, etc., they have recently instructed 
the electrical engineer to prepare estimates as to the best means 
of extending the generating plantand mains so as to deal with 


the supply of electric power on as favourable terms as possible, 
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INSTITUTION AND SOCIETY NOTES. 


Institution of Electrical Engineers. 


At а meeting of the Institution of Electrical Engineers on the 
Sth inst., the President (Colonel R. E. B. Crompton) announced 
that the first ''Kelvin Lecture" would be delivered on 
. Thursday, April 30, at 8 p.m., at the Institution of Civil 
Engineers, Great George-street, S.W., by Prof. Silvanus 
Thompson, who had chosen as the subject of his discourse, 
“Тога Kelvin." The following were elected at the same 
meeting : 

Associate Members. — Н. E. I. Bax, Eldon, Weybridge, Surrey; 
A oo Boag, Dorsetshire i н. a bur . n 

elegrap mpany, Sin re; F. J. Gerard, Telephone House, 
Vistoria-énibenknred t E. C W. J: Gray, Telephone House, Victoria- 
embankment, E.C.; T. Hall, Electricity Works, Burton-on-Trent ; 
T. H. Hurst, 35, Skerton-road, Old Trafford, Manchester; H. Lees, 
Corporation Electricity Works, Eastbourne; A. N. Rye, 1, East 
Stewartfield, Hawick; D. Sinclair, 461, Sauchiehall-street, Glasgow ; 
Lieutenant E. J. Stevens, R.A., Ordnance College, Woolwich ; Н. К. 
Turner, 18, Spring-street, Hull; C. Wade, Garrison Side, Hull; 
J. M. Walshe. 51, Barker-street, Handsworth, Birmingham ; A. E. 
Wilkins, 13, Belvidere-place, Dublin; J. W. F. Wyatt, 39, Queen's- 
road, Loughborough. 

Students. —W. Н. Aptborpe, 42, Coniston-road, Muswell Hill, N.; 
J. W. Arnott, Seacroft, The Cliffs, Gorleston-on-Sea ; R. Н. Barbour, 
Tiltwood, Orawley Down, Sussex; W. R. Brown, 66, Lordship-lane, 
Dulwich, S. E.; Н. C. Chindian, 28, Montague-street, W. O.; N. J. 
Cook, Faraday House, Southampton - row, W. C.; Н. C. Ellis, 
12, South Brae-drive, Jordanhill, Glasgow; S. Fahmy, School of 
Engineering, Giza, Egypt; A. О. Fendick, 33, Beech Hill road, 
Sheffield ; J. Fleming, 46, Turkey-streot, Keighley; W. S. Gould, 
City Engine Works, Eagle Wharf-road, N.; К. E. Grime, 6, Corn- 
brook-street, Old Trafford, Manchester; Н. Н. Hayhurst, Faraday 
House, Southampton-row, W. C.; G. S. Helme, Elsinore, Heaton Park, 
Manchester; J. A. H 77, Orowland- road, Stamford Hill, N.; 
W. Holt, 97, Frederick-road. Aston Manor, Birmingham; R. G. 
Isaacs, 595, Stretford-road, Old Trafford, Manchester; Н. Jack, B. Sc., 
Muriel Cottage, Uddingston, N. B.; Н. F. Jefferson, 140, Selhurst- 
road, South Norwood, BE. F. H. &. Lavender, Hughenden, Belvi- 
dere-road, Walsall; 8. W. Ledbrook, 9, Swan-street, Warwick ; 
D. О. McPherson, Electricity Works, Belhaven, Wishaw, N. B.; 
H. J. Magrath, 10, Dixon-road, New Cross, S.E.; G. V. Massey, 
Horndean, Terenure-park, Terenure, co. Dublin; G. T. Medforth, 
Elleslie House, Heworth-on-Tyne; W. A. Olds, Faraday House, 
Southampton-row, W. O.; О. Papageorge, 9  Havelock-street, Hill- 
head, Glasgow ; W. H. Peberdy, sdowne House, Rugby ; W. Pitt. 
143, Prescott-street, Birmingham; H. W. F. Pouter, 57, Queen 
Klizabeth's-walk, Stoke Newington, N. ; J. L. Ridsdale, Kelfield 
Lodge, Streetly, Birmingham ; A. T. Robertson, 61, Northumberland- 
road, Old Trafford, Manchester; О. I. Roddick, Faraday House, 
Southampton-row, W.O. ; O. G. Saltren-Willett, Gilsten Rectory, 
Harlow, Essex; A. С. Savill, 51, Oarnarvon-street, Hollinwood, 
Oldham; J. Е. Shipley, 63, Shorrolds-road, Walham Green, S. W.; 
G. McK. 8, Sichel, 87, Бапов авта, Glasgow, W.; P. Smith, 
12, Third-avenue, Hoe-street, Walthamstow, N.E.; S. Thompson, 
52, Southgate-road, 1 N.; A. D. Villares, 6, Tudor- road, 
Upper Norwood, S. E.; J. D. A. Vincent, 22, Orockerton-road, Upper 
Tooting, S. W.; A. Wadsworth, 59, Lynton-a venue, West Ealing, W. 


Society of Arts. 


The council will proceed to consider the award of the Albert 
medal of the Royal Society of Arts for 1908 early in May next, 
and they therefore invite members of the society to forward to 
the secretary, on or before Saturday, April 4, the names of such 
men of high distinction as they may think worthy of this 
honour. The medal was struck to reward ** distinguished merit 
in promoting arts, manufactures, and commerce." Last year 
the distinguished recipient of the medal was the Earl of Cromer, 
while in 1906 the medal was awarded to Sir J. W. Swan for 
the important part he took in the invention of the incandescent 
electric lamp, and for his invention of the carbon process of 
photographic printing." 

Assoelation of Engineers-in-Charge. 

Mr. Н. D. Wilkinson read a paper on ‘Electric Lifts” on 
Wednesday evening. On Baturda „ March 21, the members, 
accompanied by their ladies, will pay a visit to St. Paul's. The 
annual dinner will be held on Saturday, March 28. Sir Alex. 
Kennedy, his Honour Judge Rentoul, Messrs. T. Hurry Riches, 
E. B. Ellington, W. T. Hatch, J. W. Bradley, Prof. Adams, 
Mr. E. G. Rivers, and many other eminent gentlemen have 
already intimated their intention to be present. 


Manchester Geological and Mining Society. 

At a meeting held on Tuesday afternoon Mr. Geo. H. Win- 
stanley read a гера entitled “© Accidents in Winding, with 
special reference to 8, Safety Cages, and Controlling Devices 
for Colliery Winding Engines." 

Junior Institution of Engineers. 
At the last meeting of this institution, held at the Royal 


United Service Institution, Whitehall, the chairman, Mr. 
Frank R. Durham, presiding, a useful paper, entitled ‘‘ Practical 


Notes on the Testing of Gas-Engines," was read by Mr. Gilbert 
Whalley, of Walton-on-the-Naze. The author, in his intro- 
ductory remarks, referred to the increasing number of gas- 
engines which were being installed year after year, and cited 
the necessity for and objects of testing. He then dealt with the 
methods of carrying out teste, showing how to obtain expeditiously 
all the data required, including detailed measurements of 
cylinders, length of stroke, main and outer bearings, crank pin, 
and piston-pin bearing, etc. The mode of checking the settings 
and lifts of all valves, electric ignition settings, etc., was entered 
into, and the various systems of determining the brake horse- 
power by means of a dynamo, Prony brake, and rope brake 
were illustrated. Some interesting particulars with reference 
to the attachment of indicators and the computation of 
indicated horse-power from the cards were given, and reference 
was made to processes for the determination of fuel consumption 
when running on producer or town gas. The reduction of 
results to standard temperatures and ie nn water circula- 
tion details, preparation of report, including schedule of con- 
ditions, charts and diagrams to be submitted, formed concluding 
sections of the paper. In the discussion which followed, Messrs. 
W. A. Tookey, Stanley Hughes, Geo. Lygo, C. G. Evans, 
R. W. Brewer, W. H. Stevens, and R. H. Parsons took part, 
and the meeting closed with а vote of thanks to the author. 


Siemens's Engineering Society. 


We understand that an engineering society has just been 
started at Siemens Bros. Dynamo Works, Limited, Stafford, 
under the above name. The following papers have already 
been read before the society since its inauguration : presidential 
address by Mr. Lee Murray, on ‘‘ Coal and its Application to 
the Production of Power Саз”; The Siemens-Schuckertwerke 
Single-Phase Commutator Motor," by Mr. Schenkel ; ** Com- 
mutation Troubles: Their Cause and Cure," by Mr. S. P. 
Smith; The Economical Life of an Electric Lamp," by Mr. 
Н. G. Williams. On Tuesday, March 10, a lecture was given 
by Prof. Gisbert Карр on ““ Electrification of Railways." АП 
the papers read before the society, besides being и in 
the official magazine of Siemens's Institute, the iron, are 
being published in pamphlet form for the convenience of the 
members. А conversazione held towards the end of us will 
conclude the present session. The hon. secretary is Mr. J. К. 
Crowley. 


MOTOR TRANSPORT. 


The second International Commercial Motor-Vehicle and 
Motor-Boat Exhibition will be opened at Olympia, Kensington, 
on Friday, March 27, by the Lord Mayor of London. The 
exhibition, which is organised by the Society of Motor Manu- 
facturers and Traders, is under the patronage of the Prince of 
Wales, and will remain open till Saturday, April 4. The show 
is divided into three sections—viz., industrial vehicles, motor 
boats, and accessories—and the same plan as last year is adhered 
to, the industrial vehicles being staged in the great hall, motor 
boats in the annexe, and accessories, tyres, and wheels in the 
great gallery. In the vehicle section there will be many novelties 
which have never been previously exhibited, and are a distinct 
departure. Great improvements wil be shown in motor 
omnibuses and motorcabs, whilst vans for tradesmen, with 
carrying capacities from 10 tons down to light carts to carry 
10cwt., will show an immense advance. The exhibitors are 
from every part of the country and several from the Con- 
tinent. The foreign contingent includes the Darracq-Serpollet, 
De Dion Bouton, Fiat, De Dietrich, and others. А notable 
feature will be the evidence of the great expansion of the 
tyre trade in the tyre and accessories section, which will 
also contain many interesting exhibits of carburettors suitable 
for the use of paraffin and low-grade oils for motor boats and 
heavy vehicles. 
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Orders for week ending Saturday, March 21. 
Monpay, MARCH 16.— A" Ooy.—Infantry drill, 6 p.m. 
Technical drill, 7 p.m. 


Turspay, Marcu 17.— B" Coy.— Infantry drill, 6.50 p.m. 
Technical drill, 7.30 p.m. 
Recruiting night, 6 to 8 p.m. 

WEDNESDAY, MARCH 18.— А” badge examination, 6.30 p.m. 


TuHurspay, МАвсн 19.— О” Coy.—Infantry drill, 6.50 p.m. 
Technical drill, 7.30 p.m. 


Frinay, Marcu 20.—‘'D ” Coy.—Infantry drill, 6.50 p.m. 
Technical drill, 7.50 p.m. 
(Signed) 


J. Н. S. PuirLiPs, Captain, 
Acting Adjutant. 
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TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
C. H. W. Brees, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed. 


TELEPHONE RATES. 


An influential deputation representing the chambers of 
commerce and the municipalities waited upon the Post- 
master-General at the House of Commons on Wednesday 
afternoon to discuss the question of service tariff of 
telephone charges. The Press was not allowed to be 
present at the meeting. We learn, however, that after а 
long discussion extending over three hours, the Postmaster- 
General (Mr. Sydney Buxton) promised to reconsider bis 
present decision not to grant a flatrate service. Не is 
now prepared to grant a flat rate, and will submit proposals 
to the chambers of commerce as soon as possible. 


FORTHCOMING EVENTS. 


FRI DAT, Marcu 135. 

Junior Institution of —At 8 p.m., at the Royal 
United Service Institution, Whitehall, Automatio Fire 
Extinction as applied to Factories,” by Mr. G. T. Bullock, 

Society.—At 8 p m., meeting in the physics laboratory of 
the Royal College of Science. 

Royal Institution of Great Britain.—At 9 p.m., ''Transatlantic 
Wireless Telegraphy," by Mr. G. Marconi. 

SATURDAY, Marcu 14. 

Birmingham and District Electric Club.—At 7 p.m., discussion 
on the ''Possililities of Electrical Developments," to be opened 
by Mr. R. Borlase Mathews. 

Royal Institution. —At 5 p.m., Electric Discharges through 
Gases," by Prof. J. J. Thomson. 

Robertson's Social and Athletic Club.—At 7 p.n., fancy dress 
ball at Brook Green, Hammersmith. 

THuRspAY, Marcu 19. 

Institution of Electrical Engineers.—At 8 p.m., '' New Alternate- 
Current Instrumente,” by Dr. W. E. Sumpner and Mr. J. W 
Record. 

Institution of Electrical Engineers (Leeds Local Section). — 
At 7.15, at the University, Leeds, *‘ The Rules for the Electrical 
Installations of the German Union of Electrical Engineers,” by 
Mr. W. P. Steinthal. 

Royal Institution.—At 3 p.m., “Standardisation in its Various 
Aspects (1) Mechanical Engineering," Dr. R. T. Glazebrook. 

. BATURDAY, Marca 21. 


Royal Institution.—At 5 p.m., ‘‘Electric Discharges through 
Gases," by Prof, J. J. Thomson. 
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CORRESPONDENCE. 


„One man's word is no man's word, 
Justice needs that both be heard." 


THE FUTURE OF THE TELEPHONE SERVICE. 


SIR, — There has recently been much discussion of “the 
telephone question " at chamber of commerce meetings and 
in the Press, but several of the most important points are 
lost sight of. Perbaps you will allow me space to state a 
few broad propositions based on long experience and 
observation of the working of tbe telephone service in 
America and in the principal countries of Europe. 

The telephone service we sball have always with vs. 
It is the quickest, the most direct, and the most 
perfect, means of communication, and it is the cheapest. 
Since all business depends on communication, and 
communication is also largely required in: social and 
domestic affairs, the telephone service is certain, if con- 
ducted on sound lines, to have an enormous development 
in this country. In spite of all the difficulties (for a clear 
view of these difficulties the student of the subject may 
read “Public Ownership and the Telephone in Great 
Britain,” by Hugo К. Meyer; MacMillan and Co.), the 
telephone system of the country doubles itself about every 
six years. But I hope in my lifetime—and I am not so 
young ав I should like to be—to see at least ten times as 
many telephones working in the United Kingdom as there 
are now. Such a development can only be brought about, 
however, by an enterprising administration, a highly 
efficient service, and a practical tariff. 

The present quarrel of the chambers of commerce with 
the telephone administration is actuated solely.by the large 
user of the telephone service fearing that he is about to 
lose a bargain which he thinks the flat rate for unlimited 
service gives him. This fear drives him to strange state- 
ments. The measured rate—payment for service in pro- 
portion to service rendered, a principle which is accepted 
in all other services and all other businesses—is described 
ав “а tax on trade and commerce,” and as likely to check 
the development of the telephone. 

To describe a change in the method of charging for 
telephone service which offers low rates to the majority of 
users as а "tax on trade and commerce” is manitestly an 
exaggeration, for the amount spent on local telephone 
service in the average business establishment is a very 
small’ percentage of the total working expenses of that 
establishment. In the largest concerns, who aré the chief 
opponents of the measured-rate principle, the cost of local 
telephone service is probably only a fraction of 1 per cent. 
of the total expenses. So much for the tax on trade." 

But the most vital point —and, strangely enough, it is one 
that is largely neglected by both parties to the discussion— 
is that, the measured rate makes for efficiency of service, 
whereas the flat rate directly encourages the large users to 
spoil the service for themselves and for others. It isa 
most difficult thing to make the telephone subscriber 
realise that he is largely responsible for the general 
efficiency of the service. Over the actual manipulation of 
the telephone instrument, over the attention and efficiency 
with which inquiries and messages by telephone are received 
aud dealt with, and over the facilities provided for handling 
the telephone traffic flowing in and out of his establishment 
the subscriber has full control. Itsbould be clear to every 
tele pbone user that the quality of service other users get 
largely depends upon him. Yet what is one's daily expe- 
rience? That the telephone is all too frequently left to 
the offiee boy or to other junior employés, who show a 
marked disinclination to handle the instrument and the 
service properly or to deal with inquiries and messages 
promptly and intelligently. Again, the largest concerns, 
the very establishments with which prompt communication 
is most in demand by the business community, are 80 con- 
tinuously “ engaged," owing to their telephone lines being 
constantly blocked with outward calls, that one is often 
obliged to abandon the attempt to communicate with 
them, after having spent much more time on several 
ineffective calls than one effective call promptly com- 
pleted would have occupied. In all large towns there 
are subscribers who are “engaged” to altempted calls 
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hundreds of times daily—-to the exasperation of their corre- 
spondents and to the general detriment of the service ; in 
many cases also the lost call must mean loss of business to 
the firm for which it was intended. 

Now, what is really the prime requirement of the 
business man—the essence of “the telephone question“ 
from a practical and commercial point of view? I say 
unbesitatingly it is efficient service—tbe maximum of 
effective calls, promptly and effectively dealt with at the 
incoming end. There is no difficulty to-day in equipping 
and organising a telephone service so that the average 
call shall be put through witbin 30 seconds. But it 
is essential for real efficiency that the subscriber on 
his part sball provide facilities for receiving the call 
aud organised attention for handling it effectively. This 
the measured-rate tariff directly encourages him to do, 
whereas the flat-rate tariff operates in exactly the opposite 
way. Under flat rates the charge for extra lines is relatively 
high, so the subscriber refuses to take them. The measured- 
rate tariff makes low charges for lines and instruments, 
and low wholesale rates for calls. The large user is thus 
encouraged to provide, instead of one or two individual 
lines and telephones, а group of lines and telephones, made 
interchangeable by means of a switchboard. This arrange- 
ment, technically known as a “private branch exchange,” 
is extremely flexible. It can be designed to fit any establish- 
ment, Every department has its telephone, and every call 
goes &raight to ite billet with the minimum of delay. As 
thelines are worked in а group, it is seldom that all are 
“ engaged " simultaneously, and by watching the traffic the 
equipment ean be во kept up to the requirements that the 
“engaged call is eliminated. Thus, the big user gets a 
thoroughly effective service, which is what he needs far 
more acutely than an apparently cheap rate, for a rate 
which causes inefficient service is only appareptly cheap. 
I venture to say that the large user has no real conception 
of what adequate telephone service means until he organises 
5 telephone equipment on the private branch exchange” 

asis. 

What the measured.rate principle will do for the develop- 
ment of the telephone in Great Britain and for the efficiency 
of the service is amply demonstrated by results in America. 
Thirteen years ago there were in Greater New York about 
18,000 telephones under flat rates, and development was 
almost stagnant. Measured rates were introduced, and the 
private braneh exchange scheme was devised to provide 
adequate service for large users, To-day there are over 
500,000 telephones in New York. A third of those are 
connected to private branch exchanges, and the ineffective 
call, Which was formerly as great an evil in New York as 
itis in English cities to-day, has been nearly wiped out. 
The telephone in New York, besides being used in an 
efficient way by the large concern, has spread to all sorts 
of small establishments and to a very large proportion of 
private residences, for the measured-rate tariff makes equit- 
able terms to all classes of telephone users. 

Did the chambers of commerce but thoroughly study 
the subject, and realise that the measured-rate principle of 
telephone tariff makes both for general efficiency of service 
and for wide development of the telephone, they would 
undoubtedly petition the telephone authorities to abolish 
the flat rate forthwitb, instead of arguing for its reten- 
tion.— Yours, ete., HERBERT LAWS WEBB. 


THE KAPP-HOPKINSON TEST ON ONE DIRECT- 
CURRENT MACHINE. 


S1r,— With much interest I have read the abstract of 
Mr. A. Kolben's paper in the Electrical Engineer of March 6, 
1908, published in Elektrotechnik und Maschinenbau, not only 
because I have been working on the same subject entirely 
independently of Mr. Kolben, but also because it appears 
to me that Mr. Kolben has overlooked some very important 
points. In strengthening pole №, (Fig. 2, p. 542) and 
weakening N, certainly an E M F. will be excited, and a 
circulating current will tend to flow from brush B, to 
brush B, dividing equally in the two armature halves. 
This circulating current flows down under N, ир 
under N, and mixed up and down under $, and S, 
Consequently a strong armature reaction acts in the 
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direction S, S,, tending to weaken S, and to strengthen S, 
(and not, as Mr. Kolben maintains, that S, and S, remains 
unchanged) The armature revolves in this reaction field 
and excites in the same way an E.M.F. between the brushes 
B, and B,, and the armature reaction of the current which 
tends to flow under this E.M F. counteracts the distortion 
originally given to N, and N, For this reason it is not only 
impossible to obtain the full cireulating current, but also а 
circulating current will flow as well from brushes B, B, as 
from В, B,, so that the indications of ammeter A, represent 
by no means the only circulating current. 

To obtain the full circulating current from B, to B4 the 
poles S, and S, must be strengthened and weakened to 
exactly the same value as they are weakened and 
strengthened by the armature reactioh: How this can be 
done in a very simple way I hope to show when I shall 
publish my research on this subject. I have adopted the 
above principle to test the efficiency of a lap-wound 
machine. There are, however, a few corrections to be 
made, as Mr Kolben correctly remarks. 

For the heat test, however, an easier method is possible, 
if a small auxiliary machine is available capable of carrying 
half the full-load current of the machine under test The 
voltage of this machine applied to brushes B, and B, will 
force the circulating current to flow, N, and N, remain 
unaltered in strength, S, and S, are strengthened and 
weakened so as to exactly counterbalance the armature 
reaction. The volts increase between two auxiliary copper 
brushes in line with B, B, will give at once a measure of 
the armature resistance increase as time proceeds, and with 
the aid of the well-known formula (1): Rr = R,(1 + aż), in 
which a = 0:00428 for ¢ = 0, the temperature can be 
calculated without stopping the machine. 

In case the armature is slightly out of centre, so that the 
voltage between B, B, is not zero, N, or N, have to be 
altered and this E M F. adjusted to zero. I tested in how 
far this test gives too small results. Owing to the fact that 
no distortion occurs under poles S, S, no circulating 
eurrent flows through brushes B, and B. I tested the 
machine first in the wellknown Kapp- Hopkinson test 
in which two similar machines are used, and also in above 
described way. The results differed about 6 per cent. 
Perhaps an error of this magnitude will seem unacceptable, 
but aíter considering that anyhow an error of the same 
value will occur through the fact that а in formula (1) is 
different for different copper, this method is quite 
adaptable. 

I herewith have explained the principle on which the 
Kapp-Hopkinson test can be carried out on one direct - 
current machine. I intend to publish a full description of 
my research on this subject in a short time, but on seeing 
Mr. Kolben’s article I thought it necessary to draw attention 
at once to points overlooked by him.—Yours, etc, 


Dr. W. LULOFS. 
Birmingham University, March 9, 1908. 


DIRECT-CURRENT TURBO-GENERATORS. 


Sir.—In your issue of the 6th inst. appears a letter 
from Messrs. Brown, Boveri, and Co., Limited, referring to 
the illustration of one of their machines in my paper on 
* Direct-Current Turbo Generators,” and which in your 
previous issue you have described as being of another 
make. I see from your footnote how the error arose, and 
am sorry that the interior of the magnet frame was not 
blocked out so as to make such a mistake impossible. I 
must express my surprise, however, that Messrs. Brown- 
Boveri should believe that in an Institution paper an 
author would show an illustration of one firm’s machine 
and refer to it as that of another. It would have been at 
least fair and courteous to me if they had taken the 
trouble to see the original paper. I also absolutely refute 
their statement that the illustration consists of an 
"unauthorised" photograph. The original was received 
by me from the proper quarter with full permission to 
embody it in my paper. 

I hope you will kindly give this letter equal prominence 
to that of Messrs, Brown, Boveri, and Co., Limited.— 
Yaurs, ote., WILFRED HOULT, 
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LEEDS ELECTRICITY DEPARTMENT. 


In December last we felt it necessary to write somewhat 
strongly our opinions as to the policy of the Leeds Corpora- 
tion in dealing with its tramway and electricity supply 
undertakings. An examination of the tramway accounts 
shows that the reserve fund had been depleted by some 
£85,000 in order that a temporary reduction of the rates 
might be obtained. Not content with this, the Finance 
Committee, with Alderman Wilson as its leader, on 
Wednesday last made an attempt to secure a considerable 

roportion of the reserve fund of the electricity department. 

e moved that а resolution passed by the Council in 
March, 1906, adopting а report of the Electricity Com- 
mittee on the electric light undertaking be resciuded so far 
as it related to the confirmation of the recommendations 2. 
3, and 4 contained in the report. The recommendations 
referred to were as follows : 


2. That the remainder of the cost rendered necessary by com- 
bining what are merely renewals with extensions be carried to 
an extraordinary renewals account, and that the amount in 
the reserve or equalising fund, together with any surplus that 
would otherwise, according to the old method, be called 
profits, be transferred to the credit of this extraordinary 
renewals account," when the position of that account renders 
such transfer necessary. 

5. That until such a provision is found to be unnecessary or 
excessive, any surplus, up to 3 per cent. on the entire capital, 
be placed to the reserve fund for renewals. 

4. That no further sums should be applied to the relief of 
rates in any event until the renewals now contemplated are 
fully provided for, and the net liabilities on capital account are 
reduced to the average of other municipal electricity under- 
takings, after which the question may be reconsidered. 


Immediately this resolution had been moved, Alderman 
KINDER aiked that the consideration of the matter should 
be deferred until the committee appointed last December 
to consider the amalgamation of the tramway and electric 
supply undertakings had reported. 

lderman WiLsoN would not agree to this, and held 
that the recommendations he wished to rescind were ultra 
vires. There was in connection with the electricity depart- 
ment а sum of money which had been ascertained to be 
profits, but which had not been appropriated as required by 
the Consolidated Act of the city of Leeds. The Act, 
which applied to all trading committees, was quite clear. 
It prescribed various ways for appropriating profits. One 
was that such a sum as the Corporation might determine 
should be put into а reserve fund, which could be drawn 
upon for two purposes. Опе was to make good a loss in 
any one year, and the other to meet any extraordinary 
claim. Renewals had been held by the town clerks of 
other authorities not to be an extraordinary demand. In 
Leeds they had gone contrary to the Act, and the object 
of his resolution was to get the law carried out. He had 
no other object in view than to clear off some of those old 
matters. 

Alderman EwiNa MATHIESON said that Alderman 
Wilson ought to have dealt with the report generally and the 
arguments which led the Council to accept it unanimously. 
They had to remember that the electricity undertaking had, 
owing to the circumstances of its purchase, an abnormal 
burden in its sinking fund and redemption charges. In 
the matter of cost of production, distribution, and manage- 
ment they stood in the first six of the big towns of the 
country, but notwithstanding that fact they were impeded 
at every step by the enormous sinking fund charges. They 
could not always meet the renewals in any one year out of 
that year's profite, particularly if, as sometimes occurred, 
they had to deal with contracts for machinery to the extent 
of £20,000 or £30,000. Sofaras cost of power was concerned, 
they had to bear in mind that the Leeds manufacturers were 
handicapped in their competition with Scotch manufacturers 
because their machinery was rated. Now in addition 
to that they found that manufacturers in neighbouring 
towns were able to get current cheaper. More than that, 
the Leeds current was higher than that of . 
pri vatè companies on their borders, and they should not 
tempt the latter to try to get into Leeds. They had not 
tried yet with the arguments they were now in a position 
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to advance. Alderman Wilson’s course of action was doing 
more to postpone the advance of the electricity depart- 
ment than any course he could take. Alderman Mathieson 
went on to complain that the joint Tramways and Electricity 
Committee had not reported, as instructed, on the question 
of carrying out the duties, although the amalgamation was 

eed to on the assumption that a report was to be 
presented at the February meeting of the Council. Further, 
the committee appointed to inquire into the question of 
renewals, etc., had not been got together. 

Mr. R. ARMITAGE said the cost of power in Leeds would 
be kept high unless they could deal with the funds as other 
towns were dealing with them. Last year Liverpool put 
away £352,000 and Manchester £63,000 to a renewals fund 
after providing for sinking fund, and before letting anything 
go to the rates. 

After a long debate the motion was rejected, so that the 
reserve fund is safe for the time. It is a curious coinci- 
dence that before the discussion a strong deputation of 
manufacturers in the city attended the Council to make 
representations with regard to the charges made by the 
Corporation for electric power. Mr. Hugh Lupton, who 
acted as spokesman, said they directly represented Messrs. 
Fairbairo, the Monk Bridge Steel and Iron Company, the 
Hunslet Engine Company, Messrs. Joshua Buckton and 
Co., Messrs. Whitley Partners, Messrs. Campbell and 
Hunter, Messrs. Joseph May and Sons, Messrs. Braime 
and Co., Messrs. Catton and Co., Bateman’s Machine Tool 
Company, and Hathorn, Davey, and Co., Limited, together 
employing over 6,000 workmen. Indirectly they repre- 
sented a very much larger number of firms. The firms 
directly represented all took power from the Corporation’s 
station, and would take a great deal more of it if it could 
be bad at commercial rates. They asked (1) that current 
should be supplied at a uniform scale to all users; (2) that 
the price should certainly not be more than in Bradford ; 
(3) that current for lighting purposes should be supplied in 
liberal proportion to power users at power rates ; (4) that 
а special meeting of the committee which has the matter in 
hand should be called at as early a date as convenient to 
consider the matter ; (5) that any new scale should be sub- 
mitted to and discussed with power users before being 
adopted. If, said Mr. Lupton, the Council would meet 
them on this matter, he had absolutely no doubt of a very 
large extension of the supply demanded. 


POWER TRANSMISSION BY STEEL BAND. 


For the purpose of replacing the ordinary belt and rope 
transmission, the Eloesser Kraftband-Gesellchaft, of Berlin, 
has recently brought out a form of thin steel band running 
either on ordinary bare pulleys or on pulleys faced with a 
special preparation. The following table gives particulars 
of some installations carried out, and shows that con- 
siderable saving in width of pulley results through the use 
of their steel band. Thus, in the first example, the width 
of an ordinary belt doing the same work would be about 
24in. instead of only 4in. This reduction is especially 
advantageous in the case of overhung pulleys, as it not only 
reduces the length of shaft but also the leverage of the 
unbalanced belt pull. The steel band also enables very 
short drives to be used, and so reduces the floor space 


required in many cases. 
Revolu- Peripheral Breadth and 


. Pulley ; ; 
Installation. А tions per thickness of 
diameters. minute. steel band > 
200 -250-h.p. steam- 
engine ivin & 
dynamo (L. Su 
catis, Berlin) 144/31" 160/685 6, 300 f. p. m. 4“ XK 02 
125 -h. p. gas - engine 
(Electric Block 
Вов, Berlin)... 127/36" 186/640 60,200 „ q" х 02” 
‚р. engine 
(Electric Block 
Station, Berlin) 110/24” 180/840 8,200 „ 2j,"x 012 
50-80-h.p. portable 
engine (Kopp and 
Co., Berlin). 55"|47" 110/130 1,600 „ 4” x 024 


The ends of the bands are joined by a special lock, 
having its inner surfaee rounded to the radius of the 
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smaller pulley. The band does not stretch in use, 
the pulley distances can be fixed once for all at the start. 
This absence of stretch also reduces the apparent slip 
which occurs with ordinary belte, owing to the expansion 
of the belt whilst moving over the driven pulley and its 
compression whilst on the driving pulley. This slip is only 
about ‘1 per cent. with the steel bands. Very high 
peripheral speeds are allowable with the new belts, and 
experiments bave been carried out at speeds up to 12,0000. 
per minute. — Elektrotechnik und Maschinenbau. 


THE BRITISH ASSOCIATION. 


Winnipeg Meeting. 


The council of the British Association for the Advance- 
ment of Science has nominated Prof. J. J. Thomson, 
Е.К S., Cavendish professor of experimental physics in the 
University of Cambridge, to be president of the meeting of 
the association which is to be held at Winnipeg next 
year. The investigations carried on by Prof. Thomson 
in the Cavendish Laboratory, and by the distinguished 
men of science who first worked under him and received 
inspiration from his researches, laid the foundation 
for the new views held by chemists and physicists 
as to the eiectronic constitution of matter and the 
remarkable . properties of radioactive substances. In 
1894 Prof. Thomson was awarded one of the Royal medals 
of the Royal Society, and to this was added in 1902 the 
Hughes medal, in recognition of his contributions to the 
advancement of electrical science, especially in conncction 
with the phenomena of electric discharge through rarefied 
gases. Two years ago he was the recipient of the Nobel 
prize for physics. 

It is understood that provision will be made by the 
Canadian Government in the estimates for the coming 
financial ycar for a grant of 25,000dol. (£5,000) by the 
Dominion Parliament towards the expenses of tho associa- 
rion's visit to Winnipeg. The city of Winnipeg itself 
proposes to make a grant of 5,000dol. (£1,000). The 
week of the meeting will probably be from Aug. 25 to 
Sept. 1, 1909. 


AUSTRALIAN AFFAIRS. 


A friend in Australia writes to us to say that there are at 
present on foot in the colony a considerable number of electrical 
schemes of some magnitude which only require some progressive 
or speculative individual to take some of them in hand to bring 
them toa head. Trade, he adds, is very good indeed, and he 
mentions the fact that he has had to increase his staff of 60-odd 
hands by eight during the past two months. Money, he says, 
is plentiful, and manufacturing is going ahead, especially in 
Victoria. This development does not manifest itself in elec- 
trical engineering alone, but is to be noted in every branch of 
manufacturing. There is at present being considered a scheme 
for providing Coburg with an electric tramway and lighting 
scheme. I is estimated that it will cost £25,000 to establish a 
plant for lighting all Coburg and part of Brunswick ; for driving 
a tram service over the suggested mile and three-quarter route, 
and for providing six cars and six trailers, with an average 
Bpeed of eight miles an hour and а maximum of twelve. The 
sum named will be sufficient to establish the service complete 
as a going concern. The matter is not being taken up by the 
Municipality, but by the Coburg Progress Association, which 
proposes to form а company to develop it. 

enders are being invited by the Commonwealth Government 
, for making and laying two cables between "Victoria, and 

Tasmania. It will be recalled that negotiations were ogened 
up with the Eastern Extension Telegraph Company for: the 
purchase of the cables now connecting Tasmania with the 
mainland, but they were discontinued. ‘The Postal Administra- 
tion desired an inspection of the cable in two places, but the 
company refused to lift it except at the expense of the Common- 
wealth Government, and with an indemnity in case of breakage. 
The Depagtment decided to call for tenders for new cables. 


Tenderers are.asked to supply 550 miles of main cable, 20 miles 


of intermediate cable, and 20 miles of shore end cable. 
contractors are to lay the cables complete from the huts, which, 


| 
80 that and condition for 31 days from the date when the final splice is 


| made. Then they are to be tested, and if they conform to the 
specified electric conditions, delivery wil be taken by the 
Department. Tenders close on April 14, and the first of the 
two cables is to be ready for use not later than March 1, 1909; 
the second to be completed a month later. A deposit of £1,000 
is to accompany each tender. The existing licence of the 
Eastern Company expires early in 1909, and in the event of the 
Government arranging for new cables to be laid the present 
cables will be removed. 
A local correspondent writes to us that, prior to leaving 
Australia, Mr. Merz, who was brought out by the Government 


to report on the proposed electrification of the Melbourne 


suburban railway system, expressed himself as highly impressed 
with the possibilities of Melbourne in that direction. e con- 
siders that Melbourne, with its immense seaside traffic, its 
residential suburbs stretching away in every direction, and 
numerous popular resorts within 20 miles of the city, offers an 
ideal opportunity for producing the best results from electric 
transit. He does not deem it necessary to proceed upon any 
merely experimental lines by recommending the construction 
of one electrical branch as a sample, and then to wait for 
results to encourage further enterprise. Mr. Merz deduces 
from the traffic returns, and the traffic which may be developed 
by a rapid and cheap electric system, that the whole of the 
suburban service may be converted to electricity in the full 
confidence that it will repay the investment. The report will 
be ready in about three months. 

It is proposed to construct an electric railway from Victoria 
Park railway station, Collingwood, viá Kew, to Doncaster. 
In explaining the scheme before the Railways Standing Com- 
mittee, Mr. Kernot, the chief engineer for railway construction, 
stated that the length of the line, which was a single one, 
would be 84 miles, but with turn-outs the mileage would come 
to 82 miles. The ruling gradient would be lft. in 14ft. The 
estimates of the cost of the line were as follows: earthworks, 
£3,602; bridges, £20,545; work at Victoria Park Station, 
55,485; permanent way, £38,502; overhead construction, 
£9,192;  car-sheds, £3,180; miscellaneous, £671 — total, 
£68,975. To that had to be added 10 per cent. for con- 
tingencies, £6,897; supervision, engineering, etc., £5,448— 
making a total of £77,520. The latter total did not include 
any expenditure for a power-house or for rolling stock. 
The estimate provide for a subetantial tramway constructed 
in the same manner as that from St. Kilda to Brighton. 


If the suburban system of railways was  electrified 
the passengers could be brought direct from Don- 
caster to Melbourne. As it was at present, Melbourne 


assengers would have to cross an overhead bridge at the 
Victoria Park Station. Asked how he would supply electric 
power, he said he thought it would be far better to look for 
power from a central generating station, assuming that the 
suburban lines were to electrified. If the line was worked 
independently, it would be necessary to provide a small power- 
house and plant. He had looked into the matter of obtaining 
power from Dight’s Falls, but thought that without storage the 
flow of water there would be insufficient to work the plant all 
the year round. About 350 h.p. was needed. He had looked 
up data as to the strength of the flow at the falls, and calculated 
that in drought periods there would not be suflicient force to 
develop 100 h.p. 5 


ELECTRICAL BILLS IN PARLIAMENT. 


Finchley Urban District Council Bill. 


When the Finchley Urban District Council Bill was before 
the Court of Referees last week, application was made by the 
Barnet District Gas and Water Company, the Southgate and 
District Gas Company, and the North Middlesex Gas Company 
for a locus to be heard before the committee. 

Objection was taken to Part 2 of the Bill, which deals with 
the electrical undertaking of the District Council, which seeks 
to extend the area of supply, to give discounts on electric light- 
ing and power accounts, and to lay electric apparatus in streets 
or roads not dedicated to public use. P 

The gas companies based their claims for a locus standi on the 
grounds that they were ratepayers who would be injuriously 
affected by the proposals of the District Council, and that it was 
proposed to create new forms of competition with their statutory 
undertakings. 

Mr. Vesey Knox, K.C., who appeared for the Finchley 
Urban District Council, did not deny thut new competition 
would be set up by the extension of the Council's area of 

| supply, but he submitted that it was not substantial enough in 


The | degree to warrant the petitioners having even a limited locus. 


The real object of the gas companies in seeking to be heard 


subject to alteration, will be at Flinders, in Victoria, and Low ! against the Bill was, he asserted, not the question of competi- 


Head, in Tasmania ; and they are to provide accommodation for 


two officers of the Postal Departinent during the work of laying. 


tion im the added area, which was trifling, but the desire to 
| raise all sorts of matters in relation to the working of the 


The cables are to be maintained by the contractors in good order . Council's electrical undertaking. 
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The Court, at the close of the arguments, allowed a locus as 
against Clause 4 (extension of area of supply of electricity) to 
the Barnet and Southgate Gas Companies, but refused it in the 
case of the North Middlesex Gas Company, which has no power 
of supply in the proposed new area. 


London Electrie Supply. 


The House of Lords have passed a resolution referring the 
London and District Electric Supply Bill, the London Electric 
Supply Bill, and the London (Westminster and Kensington) 
Electric Supply Companies’ Bill to a joint committee of both 
Houses of Parliament. We understand that the Government ів 
favourable t» this course being adopted. 


SOLID HELIUM. 


The following telegram from Prof. Kamerlingh Onnes, of 
Leyden, was sent to Sir James Dewar on the 5th inst.: Con- 
verted helium into solid. Last evaporating parts show consider- 
able vapour pressures, as if liquid state is jumped over.” 


PUBLICATIONS RECEIVED. 


The Journal of the Franklin Institute (Philadelphia). 

Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders, vol. xxiv., Part I. Newcastle-on-Tyne : 
Andrew Reid and Co., Limited. 

Transactions of the Manchester Geol 
Society (part xi., vol. xxx). Published at 
5, John Dalton-street, Manchester. 

‘t SPECIFICATIONS AND Contracts,” by Dr. J. A. L. Waddell 
and John C. Wait. New York: the ‘‘ Engineering News” 
Publishing Company. Price, 4s. net. 

‘THE MATHEMATICAL THEORY OF ELECTRICITY AND 
MaaNETISM," by J. H. Jeans, M.A., F.R.S. (Cambridge, at 
the University Press). Price, 15s. net. 

„THE STEAM -TuRBINE,” by Robert M. Neilson. Fourth 
edition, enlarged and almost entirely rewritten. London: 
Longmans, Green, and Co., 39, Paternoster-row, Е.С. Price, 
15s. net. 

The Official Circular of the Tramways and Light Railways Asso- 
ciation for March contains several items of interest to members, 
and indicates the progress made by the various committees of 
the association now sitting. It is announced that an annual 
congress is to be held in various part of the country ; the first 
one to be held in London in connection with the Franco-British 
Exhibition at Shepherd's Bush during the first week in July. 
An important decision is given in regard to Standing Orders 
affecting tramways, and a full report of the decision by the Court 
of Appeal in the case of Rhondda Tramways and Taff Vale Rail- 
way Company. 


ical and Mining 
ueen's-chambers, 


PERSONAL. 


Mr. A. Gow, B. Sc., M.A., director of education, has been appointed 
secretary to the Imperial College of Science and Technology. 

Mr. Ashton Bremner, borough electrical engineer, Burslem, Staffs, 
has been elected a member of the Institution of Electrical Engineers. 

The Oldham Town Council have increased the salary of Mr. Lewis 
Slattery, the tramways manager, from 2350 to £4100 per annum, 
increasing by annual increments of £25 to £450. 

Mr. F. Spencer, who recently retired from tho managership of the 
Halifax Corporation tramways, has been presented with a handsome 
dinner service as a token of esteem from the tramway staff. 

On the 6th inst. the eastern district staff of the National Telephone 
Со. held their second annual dinner and smoking concert at the 
Eastern Hotel, Limehouse. The function proved most enjoyable, and 
was & great success. 

The London Gazette announces that the partnership between Meesrs. 
А. Н. Sowerbutts and Е. Walker, carrying on business of electrical 
engineers as Sowerbutts and Rogers at 17, High-road, Kilburn, has 
been dissolved by mutual consent. 

We regret to announce the death of Dr. Henry Clifton Sorby, the 
eminent scientist. Dr. Sorby rendered notable service to marine 
biology, metallurgy, and the science of agriculture, and was the author 
of several valuable soientific works. 

We are informed that Mr. Cecil Hodges and Mr. Н. Snowdon have 
disolved partnership. Mr. Hodges will continue the business of Cecil 
Hodges and Co. at Balfour House, Finsbury-pavement London, Е.О. 
Mr. Snowdon will conduct his works and business independently at 
Millwall, and will trade under the name of the Millwall Electric Co. 

Mr. J. Eaton-Shore has resigned his position as works manager for 
Messrs. Willans and Robinson, Rugby, in order to take up a similar 
post for Messrs. Siemens Вгов., of Stafford. At a smoking concert last 
week he was presented with a silver loving-cup by the employés of 
Messrs. Willans and Robinson, together with an album containing 
nearly 800 signatures of subscribers to the testimonial. 

The third annual dinner of the P. and O. Batti-Wallahs' Societ, 
was held on Saturday last st the Holborn Restaurant, and was wo 


attended. The president, Mr. Walter Riggs. in replying to the toast 
of the president and committee, said he hoped that the new clause 
enabling electricians and electrical engineers who were not sea-going 
engineers, nor connected with the P. aud O. Company, to join the 
саа , would result in а large increase in membership. Не 
announced that a branch was being formed in Birmingham. 

We regret to learn of the death of Dr. W. E. Wilson, F. R. S., which 
took place at his residence, Duramona House, Street, oo. Westmeath. 
Dr. Wilson has been well known for many years as & distinguished 
astronomer and physicist, and his investigations on the electric arc are 
well known to clectricians. Among his numerous publications, many 
of which were contributed to and published in the Philosophical Trans- 
actions and Proceedings of the Royal Society and other learned bodies, 
were On the Temperature of the Carbons of the Electric Are, On 
the Effect of Pressure of the Surrounding Gas on the Temperature of 
the Orater of an Electric Arc Light, Radiation from a Perfect 
Radiator,” eto. 


APPOINTMENTS VACANT. 


Switchboard Attendant, Electricity Works, Oanterbury. Applica- 
tions to the Engineer by March 20. See advertisement. 

Premium Pupil.—Apply, Electricity Works, Canterbury. See 
advertisement. 

Premium Pupil.—Apply, Borough Electrical Engineer, Burton- 
on-Trent. 

Trafüo Manager, Wigan Corporation Tramways. Salary, £200 
рег annum. Applications to Mr. Н. Jevons, town clerk, by March 25. 

ee advertisement, 


— — — — — — 9 


LEGAL INTELLIGENCE. 


HEATH v. BRIGHTON CORPORATION. 


Mr. Justice Joyce delivered his reserved judgment in the case of 
Heath v. the Corporation of Brighton (reported in the Electrical 
Engineer, Feb. 7). 

The plaintiffs sought to restrain the Brighton Oorporation from 
carrying on an electrical transforming station at North · road, Brighton, 
so as to be a nuisance, alleging that the machinery caused a humming 
or buzzing noise which interfered with the conduct of service in their 
church, and was a nuisance to the worshippers. On behalf of the 
Corporation, it was contended that the noise had been reduced to а 
minimum, and that it could only be detected in the church by those 
who knew of ite existence, or who purposely listened for it. The 
Corporation contended that they had exercised their statutory powers 
in а roasonable and proper manner. 

His Lorpsuip, in giving judgment, said the plaintiffs were not 
entitlod to more than the ordinary amount of quietude in the town, 
and bad no special rights because of the purposes for which the 
church and ite classrooms, etc., were used. He oonsidered that 
annoyance might be caused to some persons who were more sensitive 
than others—such as persons who could not apply their minds to 
anything uuless there was absolute silence—but it ought not to 
distract the attention of ordinary healthy persons, though several 
witnesses had asserted that the annoyance amounted to a serious 
nuisance. There might be a considerable annoyance. but not a legal 
nuisance. To grant an injunction iu the case would be a very serious 
matter, and he thought, on the whole, that a sufficiently serious 
annoyance had not been shown to entitle the plaintiffs to an injunc- 
tion. He must consequently dismiss the action. He suggested, 
however, that it would be quite right and proper that the Corpora. 
tion should not insist on costs, provided the plaintiffs did not cairy 
the case further. | 

Мт. AsTBURY, K.C., on behalf of the Brighton Corporation, said 
the defendants would consider what his lordship had said with regard 
to costs. 


BRITISH WESTINGHOUSE AND MANUFACTURING CO 
v. THE MERSEY RAILWAY CO. 


The Master of the Rolls and Lord Justice Buckley on Saturday 
heard the appeal of the plaintiffs in the action of the British Westing - 
house and Manufacturing Co. v. the Mersey Railway Оо. from the 
refusal of Mr. Justice Eve to grant an injunction restraining the 
defendants from issuing the difference between £249,276 and £275,000 
debenture stock at a higher rate of interest than 4 per cent., and from 
issuing the said difference or the difference between £620,000 and 
£703,000 debenture stock at any price lower than par without previous 
consent in writing of the plaintiffs, ın breach of an agreement of 
July, 1901. | 

Mr. MARTELLI, K.O., on behalf of appellants, said the question on 
the appeal was whether under the terms of a supplemental agreement 
the applicants had made such default as released the respondents from 
the provisions of Clause 4 of the original agreement. That was a 
works contract, under which the Westinghouse Co. agreed to electrify 
the undertaking of the Mersey Railway Co. The ment recited 
that there was debenture stock to the amount of £249,276 issued by 
the company, and that the company were authorised to issue 

215,000 new debenture stock, and that the Westinghouse Co, 
were to find the cash to redeem the original stock. The 
railway company were not to issue the difference between the two 
amounts at a higher price than 4 per cent. The price to be paid under 
the works contract was £620,000, and the total authorised issue of 
debenture stock was £703,760. If the Mersey Oo. were to issue the 
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unissued balance at a price lower than par, it would be impossible for 
the Westinghouse Co. to advantageously issue their stock except at 
the same price. Hence it was provided that the difference between the 
2620.000 and £703,000 should not be issued ata lower price than par. 
The Mersey Co. were to issue from time to time at the request of the 
contracting company debenture stock forming the contract price. 
There were quarrels between the railway company and the contraotors, 
which were settled to some extent by а орде ayreement of 
July, 1904, under which the contractors agreed, as and when required 
by the company on two months’ notice in wiitiug, to purchase from 
the company in each year between Jan. 1, 1905, and Jan. 1, 1909, so 
much of the company's new first debenture stock, but not exceeding 
£2,500 in any year, as the company should require them to 
purchase. And in case the contractor should at any time fail 
to purchase the stock when required, the company should 
stand released from Clause 4 of the works contract. The 
contractors had purchased the stock in 1905, 1906, and 1907. 
In November last the company gave notice that they required the 
stock for the present year purchased on Jan.2. That was inconvenient 
to tbe contractors. Correspondence followed, and the contractors 
called on Jan. 8 aud tendered the money, but were referred to the 
company’s solicitors, and the company claimed that they were released 
from the obligations imposed by the original contract. Counsel now 
contended that the appellants had the whole of the year in which to 
pay, and that, assuming the exact time to be of the essence of the 
contract, the respondents had waived that, and could not come down 
on tliem at two hours’ notice and require payment. P 

In the result their Lordships dismissed the appeal, holding that, in 
the circumstances, there was an obligation on the plaintiffs to purchase 
the £2,500 stock on Jan. 2, 1908, and that the defendant company 
were released from all their obligations under Olause 4 of the works 
contract. 


GREENWOOD v. INGLETON ELECTRIC LIGHT CO. 


In the Chancery Division on Saturday last, the case of Greenwood 
v. the Ingleton Electric Light Oo., which was a motion for judgment in 
default of defence, came before Mr. Justice Neville. 

The action was brought by the holder of all the debentures of the 
second series issued by the defendant company. The defendants were 
the company and three gentlemen who held all the debentures of the 
third, fourth, fifth and sixth series. The holders of the first series 
had not been added because the plaintiff did not seek to affect their 
rights іп апу way. The company was a public undertaking, but the 
power was given it under the Electric Lighting Acts and its memo- 
randum of association to borrow money on the security of its under- 
taking. In 1901 the company issued to the plaintiff all the debentures 
of the second series and agreed to pay him in June, 1903, the principal 
sums and charge its undertaking with the payment. Plaintiff extended 
the timé for payment until May 10, 1907, but the money was still 
owing with arrears of interest. 

His Lordship made the usual order. 

Counsel said that as it was a public undertaking he did not ask for 
foreclosure or sale, but merely for inquiries as to encumbrances, and 
that the further consideration should be adjourned to chambers. А 
receiver had already been appointed. 


WARD v. WIGAN CORPORATION. 


The hearing of а case in which Mrs. Mary Ward, on behalf of 
herself and her two infant children, sued the Wigan Corporation for 
damages for the death of her husband through a collision with one of 
the defendants’ tramcars in Wigan was heard last week at the 
Liverpool Assizes. Mr. Ward was driving in his trap at the time. 
Negligence as to speed and bell ringing, etc., was alleged against the 
defendants, who replied by alleging contributory negligence, and the 
restiveness of the pony which Mr. Ward was driving. They also 
alleged that plaintiff had sustained no material damage, as the 
business could still be carried on in the plaintiffs interest. It had 
yielded the deceased about £300 a year for several years, and he had 
saved £4,000. The jury found for the plaintiff with £1,500 damages, 
apportioning £500 to the widow and £500 to each of the children. 


"X" ELECTRIC ACCUMULATOR CO. 


Mr. Justice Warrington, in the Ohancery Division on Saturday, was 
asked, on the ground of urgency, to appoint а receiver and manager of 
the assets aud undertaking ot the X” Electric Accumulator Oo. 
His Lordship, upon the company appearing aud consenting, appointed 
a receiver and manager, the managership not to extend beyond the 
second Saturday in the Trinity sittings. 


COMPANIES’ MEETINGS AND REPORTS. 


METROPOLITAN ELECTRIC SUPPLY. 


The twenty-first ordinary gne meeting was held on Tuesday, 
Mr. W. Harrison Cripps presiding. 

The COHAIRMAN, in moving the adoption of the report (Electrical 
Enyinecr, March 6) stated that the capital expenditure now amounted 
to £1,840,876, being an increase during the past year of £38,493. 
This outlay compared favourably with the amounts spent inrecent years. 
The large outlay generally represented the rebuilding of the Com- 
pany's system after the loss of their St. Marylebone and Sardinia- 
street works, and he trusted that they had now entered on a quieter 
period, and that the expenditure of the past year might be taken as 


normal, The gross receipts on revenue account amounted to £178,683, 
being an increase of 5,047 for the year. 
less than the directors had expected, and they attributed the fact 
partly to the cireumstance that the last quarter of the year was & poor 
one and partly to the increased use of metallic-filament lamps. 
Undoubtedly, the use of these lamps was immediately of some loss to 
the companies, but they did not believe that any permanent loss would 
conie by supplying а three times better article for the same money. 
It would undoubtedly widely extend the area of business. The 
working expenses amounted in the past yeir to £83,555, or an 
increase of only £395, which was more than accounted for by the 
higher price of coal in 1907. Rents, rates, and taxes figured for a 
large sum—namely, £135,575 —but this was only an increase of £200 
on the previous year's amount. Companies had no voice whatever in 
the expenditure of the large sums provided by them; they were 
unable to express their views at the borough council meetings, and 
could only obtain & hearing through the costly procedure of the law 
courts. Their general progress badd been satisfactory during the past 
year. As regarded the present year, during the first nine weeks of 1907 
they added 14,000 lamps to their system, but during the co nding 
period of this year the number added was 24,300. The balance to 
the credit of revenuc, after paying all working expenses, amounted to 
£95,549. The directors proposed to set aside £20,000, as 
to the reserve fund, which would then stand at £241,365; 
and the fund was not invested in the Company's business, but 
was in first-class securities outside. The net revenue then 
remaining of £75,549 was increased by the balance brought forward 
апа other receipts to £88,767 ; and, after dedueting the interest on 
debentures, loans, and preference shares, £44,878 remained. To this 
amount the directors had added £21,000 from the undistributed 
balance of the St. Marylebone purchase money, which, with the 
shareholders' sanction, was purposely set aside to meet their lean 
years, to meet the deficiency until the increase of business could be 
developed to replace the loss of St. Marylebone. An interim dividend 
of Je. a share was paid last August, and the directors now recom- 
mended a further dividend of 38. 6d. а share, making 6} per cent. for 
the year, and leaving £878 to be carried forward. 

Sir Eyre M. SHAW seconded the motion, which was carried unani- 
mously, as was a motion approving the Bill promoted by the London 
electric supply companies. 


BROMPTON AND KENSINGTON ELECTRICITY. 


The twentieth ordinary general meeting of the shareholders of the 
vix 3 and Kensington Electricity Supply Co. was held on Tuesday, 
Mr. Н. К. Beeton, chairman of the Company, pene 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said the net result of the year’s working, in consequence of adverse 
conditions, showed only a small imcrease of £335. 9s. 4d., and the 
directors recommended the distribution of a dividend at the rate of 
11 per cent. per annum on the ordinary shares, making 10 per cent. 
for the year, and the appropriation of the same amounts to deprecia- 
tion and reserve, carrying forward a larger balance by nearly £1,000. 

Mr. W. Е. LEESE seconded the motion, which was adopted. 

The OHAIRMAN afterwards moved a resolution approving the London 
Electricity Supply (Joint Committee) Bill. He said that it was not the 
existing companies, but the Acts of Parliament which were responsible 
for the limitations under which the supply of electrical energy was now 
furnished, and that if in the public interest it was now sought to 
obtain а supply free from the hindrances due to limited area and 
limited tenure it was the existing companies, who had risked their 
capital when the industry was in the experimental stage, who were 
entitled to be relieved from the existing disabilities. He added that 
the industrial demand for energy in London, which had been gross] 
overstated, had been fully and fairly met up to now, so that accord- 
ing to а recent census the existing companies were to-day supplying 
46 per cent. of all the power in use. He was satisfied that any future 
demand should be as cheaply met by extending the existing under- 
takings as in any other way. The directors believed, therefore, that 
on grounds of expediency and of justice they had consulted the best 
interests of the Company in joining with other metropolitan com- 
panies in promoting the Bill which was the subject of this resolution, 
the effect of which would be to conserve the rights of the existing 
undertakings without disadvan to the public. Whatever fate 
may be in store for the present Bills, he was hopeful that means would 
be found to satisfy the requirements of the publie without introducin 
dishonest and wasteful competition. The terms upon which they had 
co-operated with the other companies were such that they were not 
to be called upon to supply current or guarantee capital, and their 
liability in the costs of the promotion was limited to £200. 

Mr. STANLEY BEETON seconded the motion, which was agreed to. 


COUNTY OF LONDON ELECTRIC SUPPLY. 


The report of the County of London Electric Supply Oo. for 1907, 
to be presented to the meeting on the 16th inst., states that the capital 
expended during the past year on account of the Company's London 
districts amounted to £57,669, and the sum of £19,678 has been 
deducted in respect of machinery displaced. The net total expendi- 
ture in respect of those districts up to Dec. 31 last amounted to 
£1,571,777. The balance brought forward from last account was 
£4,936. The balance in respect of 1907 is £104,153, making a total 
available surplus of £109,089. There has been carried to reserve for 
depreciation, repairs, renewals, etc., £23,000, and the directors now 
recommend a further dividend on the ordinary shares at the rate of 
6 per cent. per annum, less income tax, making 5 per cent. for the 
year, leaving a balance ot £4,381 to be carried forward. The profits 
derived from the Company’s London stations for 1907 amounted to 
£118,200, against £105,300 for 1906. The total applications received 


This increase was somewhat . 
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at Dec. 31 last amounted to the equivalent of 1,001,171 30-watt lamps 
(50,055 kw.), being an increase of 106,040 lamps (3,181 kw.) for the 

ear. Included in these figures are motors aggregating 14 851 h.p., 

ing an increase of 2,166 h.p. for 1907. The total units sold were 
13,970,179, as against 10,755,424 for the previous year, being an 
increase of 29:9 per cent. The funds required to meet the capital 
expenditure incidental to the increasing business of the Company have 
been provided an issue of 6 poer cent. preference shares at par to 
shareholders. e Bournemouth and Poole Electricity Supply Co. 
continues to show satisfactory progress. The directors have 1ecom- 
mended a final dividend on the ordinary shares of that compuny at the 
rate of 9 per cent. for the six months ended Dec. 51 lust, making 
7 per cent. for the year. The business of the Coatbridge and Airdrie 
Electric Supply Co., formerly the Scottish House- ta- House Electricity 
Co., shows substantial improvement. During the year additional 
applications for the equivalent of 28,999 30-watt lamps (870 kw.) have 
been received, including 907 h.p. in motors. The Bulk Supply Bill 
promoted in 1907 by the London electric supply companies, and 
referred to in the last report, was withdrawn. A limited liability 
company has been formed by eight of the London supply companies, 
and a Bill is being, romoted by that company in the present session 
of Parliament, e directors have Шылт it well to secure an 
interest in that company, and an extraordinary general meeting of the 
shareholders has been convened for the purpose of considering and, if 
thought fit, approving the иок Bill A supply is now available 
in Purley and Sanderstead under the Company's Croydon rural pro- 
visional order. The Royal assent has been obtained to the provisiunal 
order promoted by the Company in the last session of Parliament for 
the district of the Maldens and Coombe Urban District Oouncil, which 
adjoing the Company's existing areas of supply. 


W. T. GLOVER AND CO. 


The report of W. T. Glover and Co. for 1907 shows a credit balance 
of £351,995. The sum of £11,044 was brought forward. From the 
total the debenture interests are provided, the sum of £4,000 is 
appropriated for the payment to trustees of second mortgage doferred 
stock, and £7,500 to first mortgage debenture redemption fund. A 
dividend is recommended for 34 years on the preference shares (clear- 
ing off all arrears), and £5,576 is carried forward. The directors 
report & continued improvement in the financial position of the 
Company. 


NORTH METROPOLITAN ELECTRIC POWER SUPPLY. 


The report of the North Metropolitan Electric Power Supply Co. 
for the year ended Dec. 31 last, to be submitted at the meeting on the 
24th inst., states that the revenue for the year amounted to £59,373, 
and the expenditure to £36,252, leaving a balance of £25,120. After 
deducting £4,000, placed to the credit of the depreciation and renewals 
fund, there remains £19,120 to be carried to the net revenue account. 
This balance of £19,120, together with sundry receipts and the 
amount чо! forward from the previous year, make up the sum of 
£20,506. ter providing for debenture and loan interest and other 
charges shown in the account, there is a balance of £12,672. The 
dircctors recommend a dividend at the rate of 4 per cent. per annum, 
and that £386 bo carried forward. The name of the depreciation 
and reeerve fund formed out of the profits for the year endod 
Dec. 31, 1906, has been changed to ‘‘ depreciation and renewals fund“ 
to meet the requirements of the Board of Trade. The capital 
expenditure during the year amounted to £33,415, and has now 
reached a total of £433,820. During the year £3 per share was 
called up on 25,740 shares, making these shares fully paid, and a 
further 10,000 shares of £10 each have becn issued, upon which £5 
per share has been paid. The paid-up share capital to Dec. 31, 1907, 
was £550,020. £136,500 5 рег cent. mortgage debentures wore sold in 
July, 1907, being part of a total authorised amount not to exceed one- 
third of the share capital for the time being actually issued upon 
which one-half has been paid up. At Dec. 31 last £78,100 had been 
received in respect of such sales. The total number of units sold 
dwing the year amounted to 11,183,316, which, compared with the 
previous year's figure of 7,999,567, is an increase of 5,185,949 units 
ray cma 40 per cent.). An agreement having been entered into 
with the Corporation of the city of St. Albans for the incineration of 
the city's refuse, the erection of a generating station and refuse 
destructor is proceeding at St. Albans for this purpose, and also to 
enable the Company to give a supply of electrical energy in bulk under 
the St. Albans Electric Lighting Order, 1898. Tho Company has 
joined the British Electrical Federation, which has been formed by 
various electric traction and lighting companies for the purpose of 
co-operation and joint action in matters of common interest. The 
Company's investment in the North Metropolitan Electrical Power 
Distribution Co. has during the year been increased to £47,070, upon 
which a dividend of 2 per cent. will be received, calculated from the 
date of payment. 


CITY OF LONDON ELECTRIC LIGHTING. 


The report of the City of London Electric Lighting Co. for 1907, to 
be presented to the meeting on the 18th inst., states that the net 
expenditure on capital account as at Dec. 51, 1907, was £2,091,671, 
or a net addition to capital account during the year of £39,710. The 
directors have credited the first debenture stock premium redemption 
account with £1,310 from revenue for interest, raising the amount at 
credit of the redemption account at Dec. 31, 1907, to £55,921. They 
have also transferred the sums of £45,000 and £500 from net revenue 
aocount to reserve account. The balance at credit of reserve account 
at Dec. 31, 1907, stood at £221,206, in addition to which thore were 
first debenture stock premium redemption fund, £55,921; standing 
reserve for doubtful debts, etc., £3,000; amount carried forward to 


1908, £20,473 ; total reserves, £300,601. The total revenue for the 
year, including interest on investments and discounts, was £280,860, 
from which must be deducted the following items: expenses of genera- 
tion and distribution, £66,560 ; гората and maintenance of buildings, 
machinery, plant, mains, and other works, £10,264; rent, rates, 
taxes, management expenses, and special charges, £45,285 ; leaving 
£158,749, to which must be added the balance brought forward from 
1906 (£20,621), making a total available revenue of £179,571. Of 
this sum interest on loan from bankers, consumers’ deposits, etc., has 
absorbed £1,377. and interest on first and second debenture stocks for 
year £351,825. There has been transferred to reserve account £45,000, 
and to reserve 1. г leaschold redemption £500. The directors now 
recommend a dividend on the ordinary shares of 12s. per share, being 
а distribution at tlie rate of 6 por cunt. for the year. Of this sum 
5з. per share was paid on account on July 17 last, leaving a balance 
of 7s. per share for present distribution, leaving to be carried forward 
£20,473. | 

4 


CANADIAN GENERAL ELECTRIC. 


The following telegram has been received from Toronto by the 
Canadian Bank of Соштегсе, London: In view of present industrial 
conditions in the United Stut«s and Canada, tho directors have con- 
sidered it prudent iu the meantime to reduco the dividend on the 
common stock to 7 per cent. per annum. Notice is hereby given that 
а quarterly dividend of 1] per cent. fur the three months ending 
March 31, 1908, being at the rate of 7 per cent. per annum, has been 
declared on tlie common stock of the Company, and notice is also 
given that a half-yearly dividend of 34 per cent. for the period ending 

larch 51, 1908 being at the rate of 7 per cent., has been declared on 
the preference stock of the Company in accordance with the terms 
under which such stock was created and issued. The above dividends 
are payable on April 1, 1908." | 


HUELVA GAS AND ELECTRICITY. 


The report of the Huelva Gas aud Electricity Co. for the year ended 
Dec. 31, 1907, to be subinitted at the ineeting in Glasgow on the 17th 
inst., states that the net profit for the year amounts to £3,222 to 
which has been added £151 brought iorwaid, making a total of 
£3,373. The directors recommend a dividend of 4 per cent. free 
of income tax; that the following amounts be written off: works, 
plants, etc., £200; electric light, £200; meters on hire, £216; 
artesian well, £15; and that £1,000 be cariied to reserve account, 
leaving £743 to be carried forward subject to directors’ and auditors’ 
fees. The capital outlay during the year has amounted to £4,448. 


NEW COMPANIES REGISTERED. 


Munderi Rubber Syndicate, Limited.—Registered Feb. 11. 
Capital, £25,000 in £10 shares. Objects: to acquire any lands, 
properties, or estates in British India or elsowhere in the Kast; to 
adopt an agreement with F. W. F. Fletcher and Colonel J. P. О. Neville, 
and to carry on the business of cultivators, exporters, and importers 
of, agents or, and dealers in rubber, tea, and other produce, etc. 
Minimum cash subscription, all the shares offsred to the public. 

British and Foreiga Rubber Corporation, Limited. — 
Registered Feb. 10. Oapital, £22,500 in £1 shares (2,500 7 per 
cent. cumulative preference). Objects: to carry on the business of 
planters and manufacturers of and dealers in rubber and other gums, 
etc., and to acquire and turn to account concessions, grants, decrees, 
rights, powers, privileges or contracts in Brazil or elsewhere. No 
initial publie issue. Registered olfice: 240-1, High Holborn, W.O. 


Liens Registered. 


Liverpool Electric Cable Co., Limited.—A memorandum of 
satisfaction to the extent of £500 of a debenture dated Dec. 9, 1904, 
securing not more than £6,000, has been filed. 

Provincial Tramways Co., Limited.—A memorandum of satis- 
faction in full of debentures, created May 27, 1904, nominally securing 
£125,000, of which only £121,500 were issued, has been filed. 

X Electric Accumulator Co, Limited, London.—4A second 
debenture, dated Jan. 21, 1908, to secure £1,000, charged on the 
company's undertaking and property, present and future, has been 
registered. Holder: J. A. Dleackley, 54, Sloane-court, S. W. 

Electrical Fittings Co., Limited, London.—4A debenture, dated 
Jan. 51, 1908, to secure £6,000, charged on the company’s undertaking 
and property, present and future, including uncalled capital, has been 
registered. Holders: Samuel Heath and Sons, Cobden Works, Leopold- 
strect, Birmingham. | 

Coatbridge and Airdrie Electric Supply Co, Limited.—A 
charge dated Feb. 6, 1908, to secure £3,500, has been registered. 
Property charged: the company’s undertaking and property, present 
and future, including uncalied capital, and the Coatbridge and Airdrie 
undertakings. Holders: County of London Electric Supply Оо., Moor- 
gate-court, Е.С. 

Eleotrolytic Alkali Co., Limited, Middlewich. — Issue on Jan. 27 
of £350 4% per cent. first mortgage debentures, part of series created 
July 9, 1904, to secure £50,000. Charged on the company's undertaking 
and property, including uncalled capital. Trustees: Liverpool Mortgage 
Insurance Co., 6, Castle street, Livorpool. Total amount previously 
issued of same series, £34,500. ; 


Vera Cruz Electric Light, Power, and Traction, Limited. —A 
trust deed, dated Jan. 7, to secure £300,000 debentures, was registered 
on Feb. 17, 1908, pursuant to order of Court. Property charged : 
concessions, lands, and other immovable property in Mexico, and the 
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company’s other assets, present and future, including uncalled capital. | of 2 per cent., making 10 per cent. for the year. The sum of £37,000 


Trustees: Sir Westman D. Pearson, Bart., M.P., 16, Carlton House- 
terrace, London, and Hon. A. W. C. O. Murray, M.P., Master of Eli- 
bank, Juniper Bank, Walkerburn. 

South Metropolitan Electric Light and Power Co., Limited. 
Issue on Jan. 17 of a £4,500 44 per cont. debenture, part of series 
created July 3, 1900, and May 6, 1904, to secure not more than the 
amount of the share capital issued and paid up. Charged on the com- 
pany's E and property, present and future, including 
uncalled capital (i any) Trustees : H. R. Beeton, 18, Austin-friars, 
E.C., and W. R. Davies, 10, Moorgate-street, E.O. Total amount 
previously issued of same series, £251,468. 

Vickers, Sons, and Maxim, Limited.—4A trust deed, dated 
Feb. 11, 1908, to secure £1,000,000 third mortgage debentures, has 
been registered. Property charged: the company's nndertaking, 
freeholds, leaseholds, and other property, present, and future, 
including uncalled capital, subjoct to 21.250.000 first and £1,000,000 
second mortgage debentures (of which latter £843,000 are outstand - 
ing). Trustees: Hon. Algernon H. Mills, 67, Lombard-street, E. C., 
and Hon. Everard Baring. C. V. O., 8, Bishopsgate-strect Within, Е.О. 

Barbados Light Railway, Limited.— Issue on Jan. 28 of £200 
5 per cent. debentures, part of series created Oct. 16, 1907, to ‘secure 
£10,000. Oharged on fieehold and leasehold lands and premises, fixed 

lant, machmery, immovable property, rights and interests in 
rbados, and the company’s undertaking aud property, present and 
future, including uncalled capital. Trustees: J. P. Cave, Ditcham 
Park, Petersfield, Hants, and Colonel tho IIon. E. A. Palk, Testwood 
House. Totton, Hants. Total amount previously issued of same series, 


BUSINESS NOTES.  . 


LIGHTING AND GENERAL. 


Sale of Plant.—A useful switchboard is to be sold with acces- 
sories, particulars of which appear in our advertisement column. 
Islington.—The London County Council have agreed to lend the 
Borough Council the sum of £6,936 for electric lighting purposes. 
Leicester.—The profit of the Corporation electricity undertaking 
for the past year, after paying interest and sinking fund, is £4,617. 
Lincoln.—The Electricity Committee have reported their ability 
e 1 £1,000 towards the relief of tlie rates levied by the City 
ouncil. 


Beckenham.— The Urban District Council have decided to extend 
the cable 135 yards in order to supply Stanley-avenuc. The outlay is 
estimated to be £50. 12s. 6d. 

Dorking.—The Local Government Board will hold an inquiry on 
Match 17 into the Council's application for sanction to borrow 
£11,600 for electric lighting purposes. ; 

Edmonton (Canada).—A new power plant, consisting of a gas 
producer engine of 1.000 h.p. and а 2,500-volt generator, will bo 
installed here on the site of the present power plant. 

Woolwich.—The London County Council have agreed to lend the 
Woolwich Borough Council the sum of £3,000 for the purchase of 
electrical apparatus and wiring consumers’ premises. { 

Birmingham.—By an explosion at the Corporation gasworks iu 
Windsor-street ou Sunday afternoon two men were literally blown to 
pieces and another was injured, though not seriously. | 

Direot Spanish Telegraph Co.—The directors have decided to 
pay а dividend at the rate of 4 per cent., freo of income tax, on the 
ordinary shares for the half-year ended Doc. 31, 1907. 

Norden.—At the last Urban District Council moeting strong com- 
plaints were made respecting the gas supply. The price demanded at 
the present time is no less than 3s. 9d. per 1,000 cubic feet. * 

Guildford.—The Guildford Electricity Supply Oo. have been 
awarded a gold medal for their exhibit of lighting by electricity at 
the trades exhibition at Guildford Drill Hall last December. 

Liverpool.—The chamber of commerce have resolved to request the 
Government to undertake short-distance wireless telegraphy experi- 
ments and the erection of stations at British possessions abroad. 

Southond.—4A sum of £26,690 is to be expended on new machinery 
and a condenser at the Corporation's electiic power station. It is 
expected that this year's working will result in a profit of £2,000. 

Wolverhampton.—The elcctricity department of the Corporation 
have, as a result of their operations during the past year, been able to 
make a contribution of 1d. in the £ towards the relief of the ratés. 

Merthyr.—A firo occurred on the 14th inst. in the power 
house of Hill's Plymouth Co., Clyumil Level. It originated 
from a fusion of some of the wires of the dynamo. The damage із csti- 
mated to amount to at least £200. 

South Metropolitan Electric Light and Power Co.—The 
register of debenture stockholders will be closed from 18th to 31st 
inst. for preparation of warrants for interest at the rate of 44 per cent. 
per annum for the half-year to April 1, 1908. 

Alloa.—Upon the receipt of a complaint as to the poor lighting by 

as at the infectious diseases hospital, the committee have given an 
instruction for the Йаш of а schemo for the wiring and fitting 
of the building for the installation of eloctricity. 

Llandilo.—At the last niceting of the Urban District Council it 
was reported that the total number of units consumed of the electric 
light for the past month was 2,741, against 2,418 in the corresponding 
month last year, showing un increase of 523 units. 

British Insulated and Helsby Cables.—For the past half- 
year the directors recommend a dividend of 4 per cent. and a bonus 


is pluced to reserves and depreciation, and £28,000 carried forward. 

Warrenpoint.—At the ‘ast meeting of the Urban Council the 
clerk stated that a representative of the firm of Wilson, Miller, and 
Pegg had called upon him with reference to the lighting of the town 
by electricity, and it was decided to invite him to the next meeting of 
the Council. | 

Victoria 5 to the annual report of Mr. Matthew 
Hutchinson, superintendent of the eity lighting department, several 
alditions and changes will be found necessary for the city electric 
plant. He recommends the replacing of the older types of lamps and 
machinery before making further extensions. 

Sandown.—The Council have decided to hold à ratepayers’ meeting 
to consider the gas ору, tender to light the town for £50). 
78. 6d. per annum, and the electric light company’s at £540. Ata 
similar meeting the electors decided to adopt the electric light, and 
the question of reverting to gas is to be left with them. 

Johnstone.—The question of extending electric powerand lighting to 
Johnstone is creating a good deal of interest in the town, and it is 
thought if no arrangement is come to between the Town Council and 
the Clyde Valley Electric Puwer Oo., the advisability of approaching 
Paisley Town Council to supply electricity may be considered. 


Release of Trustee.—The London Gazette announces that Mr. 
E. H. Hawkins, 4, Oharterhouse-square, London, E.C., has been 
released from trusteeship in the estate of Mr. O. Vigant De Falke, 
lately carrying on business as electrical engineer under the title of the 
Electrical and General Contracting Co. at 17, Shaftesbury-avenue, 
London. 

Leicester.—The past year's working of the Leicester municipal 
tramways has resulted iu a net profit of £10,638. The number of 
passengers carried was 27,417,227, which is equivalent to each person 
in the city travelling 116 times on the cars. The miles covered by 
the trams were 3,354,924. No fatal accidents were recorded during 
the year. | 

Heanor.—A deputation from the local tradesmen's association 
attended the last meeting of the Urban District Council and asked 
the Council to consider the advisability of taking up the question of 
electric lighting in the parish. The Oouncil appointed a sub- 
committee to obtain information to be placed before the Council in 
due course. 

Farnham.— The Urban District Council have decided to allow the 
Farnham Electric Supply Co. to supply light by means of overhead 
wires on certain conditions, the principal of which are that а plan 
showing the positions of the standards should be submitted aud 
approved by the Council, and that the generating station should be 
withiu the urban area. 

Colchester.—At the meeting of the Corporation Electricity Com- 
mittee the engineer reported that the output of electricity in units 
during December, 1907, was for lighting, 104,239, against 96,786 in 
1906 and 83,383 in 1905; ditto traction, 49,545, against 42,455 in 
1906 and 41,420 in 1905 ; used iu generating station, 25,661, against 
19 650 in 1906 and 9 088 iu 1905. 

Dundee.— According to a report by Mr. Н. Richardson, electric 
engineer, the work of laying the extra high-tension mains from the 
station in Dudhope crescent-road through the central area of the city 
so Market-street has now been completed, while the cables from 
Market-street to the new generating station at Stannergate will be 
laid 1n the oourse of а day or two. 


Sowerby Bridge.—At the meeting of the District Council the 
clerk, who had been deputed by the Electricity Committee to attend 
a conference at Whitehall with regard to the electric lighting order, 
reported that the Board could not consent to two years being allowed 
for the transfer of tho powers to the Electrical Distribution Co. Оле 
year, or at the most 15 months, was the time allowed. 

Molrose.— Strong complaints have been made at the Town Council 
concerning the poor results obtained from the use of incandescent 
mantles, the use of which has been introduced by the gas company in 
order to secure the best results from an obsolete lighting system. A 
portion of the town is illuminated by the electric lighting company, 
the operations of whom are rapidly superseling those of the gas 
company. 

Birkenhead. —A gas explosion of a serious character took place in 
Oliver-street on Satu:day evening, as a result of which а man named 
O'Brien received serious injuries. It seems that the injured man and 
his wife were moving into an Hed house in Oliver-street when an 
escape of gas was detected, and whilst O'Brien was endeavouring to 
find it he was blown through the back psrlour window to the bottom 
of the yard. 

Wigan.—The units generated for lighting and power at the Corpo- 
ration works during January last were 40,912, as against 51,199 in 
January, 1907. The highest daily output for traction was 2,260, as 
against 1,040 in January, 1907. The highest load on the station 
during the month was 468 kw., as against 592 kw. 1n Janutry, 1907. 
Total units generated during the month were 88,102, ав against 75,209 
in January, 1907. : 


Shelton.—A gas explosion occurred on Monday last in Rectory-road 
through а defective main in the street which allowed the gas to escape 
into several houses. Two of these were damaged very considerably, 
and one of the inmates also sustained injury. It would appear that 
residents in their own houses are not safe from the continuance of an 
old custom which allows this dangerous agent to be distributed 
throughout the thoroughfares. i “ 

Edinburgh —The Works Committee of the Edinburgh and Leith 
Corporations' Gas Commissioners have recommended an increase in the 
charge for lighting of streets and stairs in Ediuburgh. The rates 
obtaming at the present time are 28. 54. per 1,000 cubic feet for the 
llat-flame lights in stairs and 2s. for the incandescent lights in the 
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streets. The rates recommended for the ensuing year are 2s. 8d. for 
flat-flame burners and 2s. 6d. for incandescent lights. 


Oldham.—At the fortnightly meeting of the Corporation Electricity 
Committee it was reported that the units sold during the fortnight 
ended Feb. 26 was : for lighting and power, 66,031, as compared with 
50,156 during the correspondin riod last year; for traction, 
157,814, against 145,865—a total of 223,875, against 196,021. The 
number of lamps connected to date was 349 arc, 24,408 incandescent, 
584 motors, etc., eqvivalent to 115,703 lamps. of 8 c.p. 

Sittingbourne.—N o little consternation was caused by an explosion 
of gas which occurred in the refreshment bar on the down platform, 
Sittingbourne railway station, last Thursday week. АП the glass 
windows were shattered and blown out on to the line, together with а 
quantity of eatables, glasses, and other articles. It was fortunate 
that few passengers were waiting for trains, otherwise the danger of 
bus m obsolete production might have been more forcibly demon- 


Luton.—The electrical engineer reported to the last Council meeting 

that since Jan. 27 last 54,925 units had been generated, an equivalent of 
8-c. p. lamps and one motor of 2 h.p. connected, making a total of 

471 consumers, with 25,566 An and 222 motors of 1,568 h. p.; that 
tho number of units generated sbowed an increase of 38 per cent. over 
the number generated during the corresponding period of last year; 
and that applications were in for over 1, 800 additional lamps and 
297 h. p. in motors. N 

Hounslow.—The clerk to the Heston and Isleworth District Council 
has issued а report on the three years' working of the local electric 
lighting undertaking. During the first two years а small profit was 
made, which reduced the loss on the three years’ working to 11s. 10d. 
Comparing the undertaking with that of a company, the clerk states 
that under private management the business would have paid a divi- 
dend of 5 per cent. and placed a substantial sum to the depreciation 
account. A profit of 257 is estimated for the present year. 

Poplar.—The cost of generating and distributing extensions pro- 
posed by the ораг Borough Council for their electricity stations 
amounts to £27,000. The Electricity Committee are convinced of 
the absolute necessity for the contemplated extensions, and in order 
that plans may be prepared and a complete scheme, with the neces- 
sary actual estimates obtained and submitted for approval by the 
Council they have been authorised to obtain tenders from selected 
iem "E the types of plant required, and report thereon to the 

uncil. 


Gillingham.—The borough electrical engineer reported to the 
Council that the equivalent of 45 8-c.p. lamps had been connected 
with the mains since the last meeting of the committee, making а 
total of 28,992 equivalent in 8-c.p. lampe, with 332 consumers con- 
nected, and that an application had been received for the equivalent 
of 34 8-c.p. lamps. Local Government Board inquiry is to be held 
on March 17 into the application of the Council for sanction to the 
borrowing of £6,000 for the purpose of extending the electricity 
undertaking. 


Stock Exchange.—Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant 
з quotation to Montreal Street Railway Оо.'в further issue of £460,000 
4) per cent. sterling debentures. "The committee have also been 
asked to appoint а speoial settling day in Providence Tin Mines' 
50,000 shares of 10s. each, fully ‘paid, Nos. 1 to 2.007 and 152,008 to 
200,000. The committee have further been asked to allow National 
Telephone Oo.’s further issue of £383,575 deferred stock to be quoted 
in the official list. 


Longton.—At the last moeting of the Town Council it was reported 
that the output of gas for six weeks ended Feb. 20 showed a decrease 
of 258,000 cubic feet compared with the corresponding period of the 

revious year, whilst the output of electricity during the month was 
570 units, being an increase as compared with last year of 2,270 
units. In view of the increasing tendency to disuse gas, the com- 
mittee d уз e ie the end of the current R the 
rices char, for or illuminating purposes (including public 
fighting) be reduced 2d per 1,000 cubic be FUB 

Continental Telephones. —It is understood that the postal autho- 
tities have under consideration an important scheme of direct tele- 
phoning between England and the Continent, which would ensure an 
enormous additional convenience to subscribers. Experiments are 
being made through the cross-Ohannel cables by ringing up from 
subscribers in England direct to subecribers on the Continent. 
Although some difficulties occurred through inferior telephones bein 
used by Continental subscribers, conversations were conducted wit 
the greatest case as far as the great towns in the South of France. 


Fulham.—In January last the Borough Council authorised an 
expenditure of £400 for the erection of a sub-station in the Talgarth- 
road district, leaving the selectiom of the site to the discretion of the 
committee. Upon the recommendation of the borough electrical 
engineer the committee have acquiesced in the proposed erection of & 
suitable pavement transformer chamber in Talgarth.road, subject to 
the site being рее by the Council оп the recommendation of the 
Works and Highways Committee. The total estimated cost of the 
amended scheme ів £358, repren ung a saving of approximately £42 
on the estimate passed by the Council. 

Nuneaton.—At the monthly meeting of the Town Council a 
lengthy report was presented by the Highways Conimittee detailing 
negotiations which had taken place with the gas company on the 
subject of street-lighting, the gas company having given notice to 
charge 10s. per lamp more. The committee recommended that electric 
lamps be substituted, and the Electric Committee s ted that in 
the event of the above report being adopted spplication be made to 
borrow 26,000 for the purpose of electric extensions, Since the pre- 
paration of the report the gas company have become alarmed und are 
reopening negotiations, which are to be considered by the Council. 


Newcastle.—At the annual meeting of the Newcastle Electric 
Supply Co. the shareholders agreed to & proposal to put down new 
works at Dunston. The Wallsend station can supply all Northumber- 
land, Newcastle, and the lower reaches of the Tyne on the Durham 
side, but not conveniently the higher reaches and the interior of 
Durham. The directors have, therefore, leased 30 acres at Dunston, 
and intend at first to put down 30,000 h.p. То pay for this new 
station, which it is estimated would coet £250,000, and to pay otf 
their loans, they propose to issue £500,000, being divided into 
1 preference shares of £5 each and the same amount of ordinary 
shares. 


Perth.—The Electricity Committee of the Town Council have had 
under consideration a letter from the general manager of each of the 
Caledonian Railway C»., the North British Railway Co, and the 
Highland Railway Co. манор that they had now had ао opportunity 
of considering the proposal of the Town Council to increase the special 
rates for the supply of electric current for their hotel, yards, etc., 
and, without prejudice, they agreed for the current year to pay at the 
rate of 23d. per unit for the amount of energy taken by each of the 
companies, on the distinct understanding that the Council will recon- 
sider the matter when fixing the rates for next year with the view of 
having the rate reduced. 


Liverpool and District Eleotrical Association. — On the 
7th inst. a large party of members and friends of the above association 
paid a visit to the works of the British Insulated and Helsby Cables 
at Prescot. On arrival at the works the party were met by a number 
of the members of the staff and split up iuto a number of small 
groups, when а tour of the large plant was made. Many of the 
machines were in motion, and the visitors were thus enabled to see 
the various process of cablemaking in operation. The copper-rolling 
department was an interesting sight, as was also the screw-making, 
wheel-cutting, switch, distributor-box, and numerous other depart. 
monts, but the time at the disposal of the party would permit of only 
& hurried glance round. 

Handsworth.—The Council Electricity Committee have had under 
considcration the question of the scale of charges for current for light- 
ing purposes both in Aston and Erdington, aad as the result they have 
approved an amended scale as follows: for consumption not exceeding 
150 units per quarter, 34d. per unit ; for over 150 and not exceeding 
600 units per quarter, 34d. per unit ; for over 600 and not exceeding 
1,000 units per quarter, 3d. per unit; for over 1,000 and not exceed- 
ing 1,500 units per quarter, 22d. per unit; for over 1,500 units per 
quarter, 24d. per unit. The new scale of charges will come into 
operation as and from April 1, 1908. The number of units sold for 
the month of January was 274,579, being an increase of 67,527 on the 
corresponding period of last year. 


Bangor.—It is clear that clectricity is rapidly superseding gas by 
a perusal of the report submitted to the City Council, where the 
monthly gas statement was presented, showing that during the last 
four weeks 4,603,400ít. of gas had been made, being a decrease of 
472,500 as compared with that period last year. The total amount 
of gas made up to date this year was 41,461,500, being a decrease as 
compared with the previous year of 547,400. With re to the 
electricity works, 14 619 lamps had been connected up to Jan. 31 last. 
The total units sold during the last month was 16,891, as compared 
with 15,596 for the corresponding period last year, being an increase 
of 495. There was an increase of 6,765 units sold up to date this 
year as compared with that of the previous year. 


Stepney.—The Council on Oct. 9, 1907, directed an application to 
be made to the Board of Trade for the Board's consent to the adoption 
of а 6,000-volt transmission from the proposed generatiug station at 
Blyth's Wharf. This application was duly made, and the Electricity 
Committee are now reporting that a communication has been received 
intimating that the Board of Trade approve of the system for the 
supply of electrical energy for the purposes of the orders obtained by 
the Couneil and their predecessors, subject to the regulations for 
securing the safety of the public and for ensuring & proper and 
sufficient supply of energy, and subject also to the Board's regula- 
tions with respect to supply at extra high pressure, and that the 
Board also approves of the connection by the undertakers (the Oouncil) 
of certain parts of their electrical circuits with earth. 


Camborne.—At the last meeting of the Urban District Council а 
letter was receivod from the Urban Electric Supply Co. offering to 
erect 50 lamps from the parish boundary to the tram terminus, 
Camborne, instead of the 30 gas lamps already fixed, and to guarantee 
that the light between the lamps should be three times as good as at 

resent. fhoy were also prepared to erect free from six to nipe lamps 
or a month to show what they were prepared to do. The Town 
Lighting and Improvement Committee recommended that the new 
contract of the gas company be signed and sealed. A lively discussion 
ensued, but ultimately the friends of the gas company, discarding the 
obvious advantages of the offer from the electricity company, and 
without considering the light upon its merits, managed to get the 
Council to seal the gas contract. 


Aberdoeen.—A meeting of the Electricity Committee of the Aberdeen 
Town Council has been held for the purpose of considering what steps 
ought to be taken for the supply of electricity to the Deeside district 
direct from the Ferryhill electric station. Ina report submitted by 
Mr. Bell, electrical engineer, two schemes were suggested. One was 
to cope with the immediate wants of the district by means of convert- 
ing the present low-tension supply into a high-tension supply, and 
transmitting it to Oults, and there again transforming it to the 
required voltage. This scheme was estimated to cost £2,724. In 
view, however, of the increasing number of consumers in the Cults 
district, and the likelihood of extension having to be made to cope 
with the increasing demand in the west end in the city boundary, 
another scheme was proposod whereby three high-tension cables would 
be laid as far as the city boundary instead of only one, The cost was 
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estimated at £6,600. The committee, after consideration, agreed to 
recommend the Council to adopt the larger scheme. 

Ayr.—At tho last meeting of the Town Council an exhaustive 
report was submitted by the electrical engineer relative to the exten- 
sion of the buildings and generating machinery at the electricity works. 
The engineer pointed out that the Corporation were at a considerable 
disalvantage in having to work two systems of generating and 
distributing the electricity, the continuous-current and alternating- 
current systems, more especially with reference to the supply of motive 
power, bnt that it was doubtful if there would now be any saving in 
substituting continuous for alternating current. He outlined a scheme, 
to cost £22,800, to meet the requirements for tho next eight years. 
The Lighting Committee recommended the Council to adopt an 
alternative scheme at a total estimated cost for six years of £15,050. 
They also recommended the Council to apply for additional borrowing 
powers to the extent of £30,000 to cover further extensions, and to 
ask the Board of Trade to extend the lighting area so as to include 
Prestwick and the Alloway district of the parish of Ayr to the 
River Doon. The proposals, however, were referred back to the 
committee. 


Burslem.—The Electric Lighting Committee at the Town Council 
meeting reported that Mr. Hooper, an inspector of the Local Govern- 
ment Board, who had recently held a local inquiry at Hanley with 
respect to an application hy the Town Council for sanction to a loan 
for the purposes of their electric lighting undertaking, had also 
visite ( the works at Burslem, and had told the engineer that, having 
regarl to the probability of the scheme for the federation of the 
Potteries being carried through, it was advisable that no extensions 
should be made at Burslem which were not required for immediate 
necessities. The committee, however, adh to their previous 
resolution requesting the Finance Committee to apply to the Local 
Government Board for sanction to borrow for the longest possible 
ро £12,000 for the purposes of the electric lighting undertaking. 

e chairman, in proposing the confirmation of the Electric Lighting 
Committee's reoommendation, said the electric lighting undertaking 
was succeeding beyond their expectations, and the proposed loan was 
absolutely кш if they were to carry on the works efficiently and 
keep pace with their requirements. After lengthy discussion the 


recommendation of the Electric Lighting Committee was confirmed 


by the Council. 


TRACTION. 


Newoastle.—The Council have decided to apply to the Board of 
Trade for sanction to borrow £5,000 for the tramways in the Market- 
street extension. 

Wolverhampton.—On the recommendation of the Tramways 
Committee, the Town Council have decided to purchase three addi- 
tional double-deck tramcars at an estimated total cost of £2 000. 

Builth.—Builth Wells Improvements Committee have decidod to 
apply to the Great Western Hailway Co. for a motor-omnibus service 
between Buith Wells and New nor during the summer months. 

Derby.—The receipts of the Corporation tramways during the four 
weeks ended Feb. 22 amounted to £3,035. 15e. 5d., being an increase 
of £357. 11s. 2d. as compared with the corresponding period last year. 

Kirkburton.—The Lepton Urban District Council have iu vited the 
Kirkburton Council to meet them to confer on the subject of the po- 
posed extension of the Huddersfield tramways to Kirkbuiton. The 
meeting will take place on the 16th inst. 

Reading. -The Town Council have given an approval to an 
elaborate scheme submitted to them by tho Tramways Committee as 
to the payment of bonuses to and the gradatiun ot conductors and 
motormen, with a view to encouraging traffic. 

Buenos Ayros and Belgrano Electric Tramways €o.—Receipts 
for the eight days ending March 4, 1908, were £4 225 ; receipts for the 
seven days ending March 4, 1907, were £35,745 increase, £480. 
Aggregate from Jan. 1, 1908, £38448; aggregate from Jan. 1, 
1907, £355. 011—increase, £437. : 

Liverpool.—4A scheme of pensions for tramway employés has been 
adopted by a maj'rity of the Liverpool City Council. The теп are 
to contribute 2d. рет week, and the Corporation the same amount, 
and the fund is to be augmented in some casual ways. It is expected 
£32,000 will be aceumulited in 10 years. 


Stalybridge, Hyde, Mossley, and Dukinfield Tramways and 
Electricity Board.— At the last meeting of the Board the commercial 
manager reported that the traflic receipts for the four weeks ended 
Feb. 15 amounted to £2.529. 43. 04d.. and that the total receipts to 
that date from March 51 last were £35,512. 5s. 74d. 

Hebburn.— At a meeting of the District Council a letter was read 
from the Gateshead Traniway Co., stating they could not undertake 
the expenditure of extending the tramways in the district, but offering 
to work an extension for the Council if the authority laid the lines. 
A s}ccial meeting will be held to consider the proposals. 

Porth.— During the month of February the number of passengers 
who travelled over the Corporation tramway system totalled 117,381, 
while the receipts amounted to £521. 3s. 5d., and the number of miles 
run was 16,928. Compared with last year there is a decrease in 
patsengerg of 466 and in mileage 625, and in receipts £14. 18s. 444. 

Maidstone.—The Council have adopted the following amongst 
other by-laws recommended by the Light Railways Committee: No 
person shall in any way willully impede or interfere with the traffic 
on the light railways within the borough, nor shall any driver or 
conductor needlessly cause interruption to the ordinary road traffic. 
Penalty for breaking a by-law, a fine not exceeding 40s.” 

Maocclesfield.—The Tramways Sub-Committee of the Cuuncil have 
considered the Macclesfield and District Tramways (Abandonment) 
Bill, which has been introduced in the present session of Parliament, 
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and have requested the Council's solicitors to examine the Bill, and to 
report whether the interests of the Oouncil and their powers under 
the Macclesfield and District Tramways Act, 1906, are prejudicially 
affected by any of the provisions. 

Dundee. The subject of :unning motor 'buses along Olepington- 
road, Dundee, to join up the Maryfield and Fairmuir tramway routes 
was mentioned at a meeting of the Tramways Committee, and it was 
decided that the tramway manager should report on the matter. А 
remit was also made to the manager to report on a proposal to have a 
circular tramway route !e'ween Arbr ath-road and Clepington-road 
via the Eastern Cemetery- road aud Old Craigie-road. 

Southwark Bridge.—The London County Council has addressed 
a letter to the City Corporation on the subject of the contemplated 
rebuilding of Southwark Bridge, the estimated outlay on which is 
over £500,000. The County Council ask that the Corporation will 
take into consideration the question of the extension of the tramways 
over the bridge simultaneously with its reconstruction, and suggest 
that the Highways Committee should confer with the Corporation on 
the subject. 


Sheffleld. —The grant of £22,000 in relief of the rates made by the 
Sheffield Tramway Committee has had the effect of reducing the district 
rate this half year by 34d. in the £. It is worthy of note that since 
1900 no less а sun: than £125,694 has been applied fron: this source 
for the relief of the rates. From the profits on tramways also comes 
the cost of municipal music, provision of bands in the parks, concerts 
in public halls, etc., £1,000 a year for five years for Sheffield 
University, and a yearly grant to the School of Modern Languages. 


Hampton.—A resolution is to be submitted at the next meeting of 
the District Council that the Council call пров the tramways compan 
to carry out the widenings at High-street, Hampton Hill, in accord- 
ance with their agreements entered into with the Council, and dated 
June 9, 1903, and May 3, 1904, on or before June 10, 1908, and that 
if they fail to do eo, the clerk be instructed to apply to the High 
Court for a mandstory injunction to compel the company to complete 
their contract with the Council, and for damages or such other 
proceedings as may be necessary with that object. 

Swindon.—The ratcpayers of Swindon have now practically paid 
all the compensation awards arising out of the disastrous tramway car 
accident which occurred in the town during the visit of the Bath and 
Western Counties Show on June 1, 1906. Already two special rates 
of 1s. and one of 6d. have been paid, and a further Id., which is 
included in the ensuing half. year's rate, will clear the debt. It will 
be remembered that four persous were killed and some 50 or 60 
injured, and the compensation claims amounted to over £25,000. 
This is 10e. per head of the population, but the Great Western Railway 
Co. pay 20 рог cent. of the rates of the town. 

Bath.—The Rural District Oouncil have received a letter from the 
Bath Tramways Oo. stating that they propose making an application to 
the Board of Trade for authority to increase their charges on the 
Weston route. They intend to ask permission to charge 14. from the 
Great Western Railway Station to the Weston Hotel, and a further 
charge of 4d. to either Upper or Lower Weston. It is also proposed 
to charge ld. from Weston to Marlborough-lane on the inward 
journey. The company stated that, subject to no objection being 
taken to the revision of fares on the Weston route, they would not 
take any steps to increase the fares on the Twerton route. 

Bradford.—The Tramways Committee of the City Council have 
dccided to recommend that the city surveyor be instructed to execute 
renewals of track as follows: Bridge-street, from Norfolk-street to 
Croft-street, £803 ; Oroft-street, from Bridge-street to Nelson-street, 
£665; Morley-street, from Manchester-road to  Laisteridge-lane, 
£3 451 ; Lidget Green, fiom Thornton-road to Norcroft-street, includ- 
ing doubling of track, £1.475 ; Westgate, from Godwin-street to City- 
road, £2,437 ; Manningham-lane, from the Yorkshire Penny Bank to 
Oak-lane, £5,645 ; Well.street, £978; Stanningley, from Woodhall- 
road to Gallway-lane, £4,430 ; extra cost for maintenance of services, 
£1,529— total, £21,411. The chairman and city surveyor have been 
requested to make inquiries and to report on a proposal that by way 
of experiment a length of track should be laid on wooden sleepers. 

Wigan.—At a joint meeting of the Corporation Electric Light Com- 
mittee and Tramways Committee it was decided that the Electric | 
Light Committee should have the control of and be responsible for 
the efficient working of the electrical equipment, both underground 
and overhead ; that the maintenance of such equipment be undertaken 
by the Electric Light Committee ; and that tlie cost of such mainten- 
ance be charged to and paid for by the Tramways Committee. The 
chairman stated that it was the intention of the Tramways Committee 
to appoint a traffic manager for the tramways. It was resolved that 
Mr. James Slevin regain as electrical engineer and have charge of the 
maintenance of the electrical тир of the tramways, both under- 
ground and overhead ; that he have charge of the engineering shops, 
and of the cleaning and repairing staff at the central car-sheds ; and 
that a portion of Mr. Slevin's salary be apportioned to the Tramways 
Committee. 

West Ham.—The fourth anniversary of the inau tion of the 
West Ham Corporation tramways system was marked last week 
bya social at the public hall, Canning Town, under the auspices 
of the West Ham Corporation Tramways Social and Athletic Olub. 
Mr. Blain (tramways manager), who was heartily received, said the 
traffic receipts to date were £109,000, and it was estimated that the 
total for the year—which ended in March —would be £119,000. The 
estimated gross receipts were £123,000, and the mileage was 2,750,000. 
Other figures given by Mr. Blain showed that the capital expenditure 
amounted to £500 000, and over £400,000 had been earned. After 
paying interest. etc., the net profit amounted to nearly £70,000, and 
no less than £350,000 had gone towards the relief of the rates. He 
added that he wished to thank the whole of the staff for their 


co-operation, for without this the work could not have been success- 
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fully carried on. Referring to the bonus system, Mr. Blain said this was 
much appreciated, and £650 had been handed to the men, ovor 80 per 
cent. participating. 

Swansea.—A comprehensive parcels delivery system that promises 
to be of great utility and benefit to Swansea traders and publie 
generally is shortly to be inangurated in connection with the Swansea 
Tramways and Mumbles Railway. Kuown as the Traniways Parcels 
Express, the scheme emlfraces the collection and delivery of parcels 
by means of special mes-engers in uniform, utilising the cars for 
transit; the frequent services of cars on all routes offering unequalled 
facilities for rapid collection and delivery. Including collection or 
delivery within. half a mile of any part of the lines, the rates for 
packages are exceedingly low, be'ng as follows: not exceeding 141Ь., 
„d.; 28lb., Id; 42ʃb., Ad.; 56lb. 5d. Compared with the figures 
charged by rail er parcels pest the saving is most noticeable. Agencies 
have.been established at distances of about every half-mile on the 
tram routes, denoted by an enamelled sign. In addition, conductors 
have instructions to receive parcels at any of the recognised stoppin 
places. The carriage can be either prepaid, or the charges collecte 
from consignee. To places on the Mumbles Railway the same remarks 
apply, but the rates are: not exceeding 28lb., 3d.; 56lb., 5d. Special 
waterproof hampers and bags have been provided to ensure efficient 
protection from yilferage or damage by rain, etc. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Belfast.—The Tramways Committee invite tenders for electrical 
supplies. Tenders by March 16. 

Dresden.—The Municipality invite tenders for the supply of flame 
arc lamps. Tenders by March 16. . 

Valenoia. —The Municipality invite tenders for the electric lighting 
of the town. Tenders by March 23. | 

Burnley.—The Guardians invite tenders for electrical supplies for 
ihe ensuing year. Tenders by March 16. | 

.—Tenders are invited by the Municipality for four electric 
travelling cranes. Tenders by March 24. | | 

Victoria.—The Postmaster-Generul invites tenders for one common- 
battery switchboard. Tenders by May 26. 

Brisbane.—Tenders are invited by the Deputy Postmaster-General 
for lead-covered cable. Tenders by April 20. 

Aberdeen.—Tenders are iuvited for electric lighting the proposed 
new slaughter-house. Tenders by March 17. 

Hacknoy.—Tendeis ure invited for the supply of lubricating oils 
for the electricity works. Tenders by March da. 

Valparaiso.—Tenders are invited for supplies for the Chilian Navy, 
including electrical machinery. ‘Tenders by May 30. 

Paddington.—The Borough Council iavite tenders for electric 
lamps and shades. Tenders to the Town Clerk by March 14. 

Cassel.—The Prussian Stat» Railways invite tenders for a three-ton 
travelling crané, together with electric motor. Tenders by March 27 

Hornsey.—The Town Council invite tenders for meters and fuse 
loxes, cables, troughing, etc. Tenders to the Town Olerk by 
March 16. 

Madrid.—The Post and Telegraph Department invite tenders for 
laying, etc., telegraph cable between Chefarinas and Argelia. Tenders 
һу March 30. 

Madrid.—The Post and Telegraph Department invite tenders for 
the construction and exploitation of the interurban telephone service. 
Tenders by April 2. 

Madrid.—Tenders are invited by the Post and Telegraph Depart- 
ment for the installation and working of telephones in Valencia. 
Tenders by March 20. | 

Leeds.—Tenders are invited for the supply of steam coal for the 
power station. Particulars from Mr. Н. Dickinson, engineer. 
Tenders by March 31. 

Felixstowe.—The Urban District Council invite tenders for the 
supply of a storage battery and booster. Tenders to the clerk, Mr. 
Е. В. Jennings, by March 25. 

Bury.—The Corporation invite tenders for the supply and erection 
of two 2,000-kw turbo-alternators, with exciters and condensers 
Tenders to the Town Clerk by March 16 

8%. Marylebone.—Tenders are invited for the annual supply of 
stores for the electricity works. Particulars from Mr. F. A. Wilkinson, 
electrical engineer. Tenders by March 18. 

St. Pancras.—The Borough Council invite tendera for the supply 
of arc lamp carbons for 12 months. Tenders to the Town Clerk by 
March 23. See advertisement in last issue. 

Newcastle-under-Lyme.—Tunders are invited for the supply and 
laying of about 1,000 yards of mains. Particulars from the Borough 
Electrical Engineer. Tenders by March 21. 

Manchester.—Tenders are invited by the Electricity Committee 
for the supply aud erection of one 6,000-kw. turbo-alternator, with 
exciter and condensing plant. Tenders by March 25. 

Gloucester.—The Electricity Supply Committee invite tenders for 
the supply of rongh slack steam coal. Particulars from the City 
Electrical Engineer. Tenders to the Town Olerk by March 19. 

Edinburgh.—Tenders are invited for the supply of stores to the 
electricity department for one year, commencing May 16. Tenders to 
Mr. F. A. Newington, engineer, by Maich 30. See advertisement. 

Dewsbury.—The Electiieity Committee invite tendera for the 
supply of a surface condenser and the erection of a cooling tower. 
Tenders to the Chairman of the Electricity Committee by March 3Q, 


Madrid.—The Post and Telegraph Department invite tenders fr 
the supply of cylinders for accumulators. Particulars from Direccion- 
General de Curivos y Pulegrafus, 10, Car.etss. Tendors by Mirch 21. 

East Ham. —The Town Council invite tenders fur the annual supply 
of stores fur the electric lighting and tramways department. 
Particulars fron Mr. C. E Wilson, town clerk. Tenders by 
March 17. 

Madrid —Tondera are invited ly the Public Works Dep r! mont 
for the conscruc'ien. and working of electric tran- ways. Parij-culare 
from the Dirrevion de obras publicas, Mivister.o de Fumento. Tunders 
by March 22. 

Huddersfield.—The Corporation invite tenders for the annual 
supply of siugle-phase alternating-current m.eters. Particulars from 
the Borough Electrical Engiueer. Tenders by March 25. See 
advertisement. 

Preston (Lanos.)— Tenders are invited for supply of olectrical 
goods apd supplies to the Lancashire County Asylum at Lanoaster and 
Whittingham Asylum, Preston, for the ycar ending April 5, 1909. 
Tenders by March 19. | 

Aston Manor.—Tenders are invited fur the supply and erection of 
steel coal bunkers. Particulars from the Borough Electrical Engineer. 
Tenders to the Chairman of the Electricity Committee, Gouneil 
House, Aston Manor, by March 14. 

Stockport. — Tenders are invited fur the annual supply of stores for 
the electricity department. Particulars from the Borough Electrical 
Engineer, Millgate, Stockport. Tenders to the Chairman of the 
Electricity Committee by March 17. 

Hastings.—The Corporation invite alternative tenders for supply 
of best Welsh smokeless coal for the electricity works (а) during six 
months from April 1, 1908, and (0) during 12 months from same date. 
Tenders to the Town Clerk by March 17. 

Torquay.—Tho Electric Lighting Committee invite tenders for the 
supply of 1,630 to 2,500 tons of smokeless through steam coal, 
Specitications and form of tender may be obtained from Mr. Fredk. 8, 

ex, town clerk. Tenders by March 16. 

Rawtenstall.—The Corporation invite tenders for the supply and 
laying of steel rails, points, crossings, and accessories for the per- 
manent way of the tramways. Tenders to the Town Olerk һу 
March 27. See advertisement in last issue. 

Ipswich.—The Electric Supply and Tramways Departments 
require tenders for 12 months’ supply of stores. Copy of specification 
and form of tender can be obtained from Mr. Frank Ayton, chief 
engineer and manager. Tenders by March 21. i 

Hull. — The Electric Lighting Committee invite tenders for the 
supply and laying of high and low tension mains, pilots and tele. 
phone wires, casings, boxes, etc, during period ending March 31, 
1909. Tenders by March 26. See advertisement. 

Bournemouth.—Tenders are invited for the supply of oils and 
greases and of brake blocks for 12 months for the Bournemouth 
Corporation Tramways. Particulars from Mr. C. Barber, engineer 
and traffic manager, теак Offices, Bournemouth. 

London, 8.W.—The London County Council invite tenders for the 
manufacture and supply of steel and cast-iron steam, exhaust, water, 
ctc., piping, cast-iron water-tank, eto., to be erected at the Council's 
electricity generating station. Tenders by March 24. 

RawtenstalL—Tenders are invited by the Corporation for the 
supp'y and erection of one economiser (192 tubes), and the supply of 
dircct and alternating current electricity neters. Tenders to the 
Town Clerk by March 23. See advertisement in last issue. 

Heywood.—Tonders are invited for plant required in connection 
with the electricity works extensions. Specifications, etc., from Mr. 
J. R. Salter, the consulting engineer, Atherton, Lancashire. Tenders 
to the Chairman of the Electricity Committee by March 16. 


Glasgow.—The Corporation invite tenders for the supply of Jarge 
watcr-tube boilers, 1,000-kw. motor-generators and rotary converters, 
and sub-station extra high-tension and direct-current switchgear, 
Tenders to the Town Clerk by March 24. See advertise: nent. 


Stalybridge.—The Stalybridge, Hyde, Moss'ey, and Dukinfield 
Tramways aud Electricity Board invite tenders for one 2,000-kw. 
turbine, the r.ver pumps, and the fe:d pumps. Tenders are also 
invited for the supply of uniform clothing fur the tramway employes. 


Swindon.—Tl.e Corporation invite tenders for the annual supply 
of general stores for electricity and tramways departments and steam 
coal for electricity works. Particulars from the tramway manager, 
Mr. T. Medcalf, Electricity Works, Swindon. Tenders by March 21. 


Aston Мапог. —Тһе Oorporation invite tenders for the supply of 
one 300-kw. and two 400 kw. motor-generatots, together with the 
necesswy startiog and field controlling gear. Tenders to the Chair- 
man of the Elecuicity Committee by March 14. See advertisement in 
last issue. 

Bristol.—The Docks Committee invite tenders for electric lighting 
of the second tobacco warehouse, Cumberland Basin, Bristol, and the 
maintenance of the work for 12 months after completion. Tenders to 
the Secretary of the Docks Committee, 19, Queen square, Bristol, on 
March 20. 

Bolton —Tenders are inviced for the annual supply of stores to 
the Electricity Department, i: cluding lubricating oils, e'c., joint 
boxes, service fuse boxes, etc., j iuters stores, mains sundries, ctc., 
meters. motors and transfor.ners, motor-startiug switches. Tenders 
by March 26. 

London.—Thoe London County Council invites tenders for installa- 
tions of electric lighting and fans at the Dawes-road Secondary School, 
Fulham, and the Mortensia-road Secondary School, Chelsea. Tenders 
to the Cleik of the London County Council by March 24, Seq 
advertisement in last issue. 
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Croydon.—The Electricity Department invite tenders for the supply 
of the following during I ending March 51, 1909: («) coal; (5) 


meters ; (c) house fuse and joint boxes. Tenders to Mr. F. C. Lloyd, 
town clerk, by March 16. 


Belfast.—Tenders are invited for the supply of about 100 tons of 
best rolled-steel girder tramway rails, with fishplates and bolts to 
suit. Particulars from the harbour engineer, Mr. W. Redfern 
Kelly, M.I.C.E. Tenders to Mr. W. A. Currie, secretary, Harbour 
Office, Belfast, by March 28. 

Newoastle-on-Tyne.—Tenders are invited for (Contract No. 1) 
supply and delivery of 400 tons steel railway rails and fishplates ; 
also (2) for the necessary points, orossings, and manganese rails for 
turnouts, for the Quayside improvement and extension. Tenders to 
the City Engineer by March 30. 

Bristol.—The Electrical Committee invite tenders for the supply 
of unwashed small coal to (a) the electricity works, Avonbank, 
Feeder-road, and (b) the electricity works, Temple Back, for six or 
twelve months from March 26. Particulars from the City Electrical 
Engineer. Tenders by March 16. 

Leeds.—The Corporation invite tenders for the annual supply of 
stores to the electricity department, including electric lamps, fittings, 
and the sundries; indiarubber- covered cables, mains, boxcs, and 
fittings and jointing and insulating materials, cte. Particulars from 
Mr. Dickinson, engineer. Tenders by March 31. 

Madrid.—The Post and Telegraph Department invite tenders f.r 
the construction and working of submarine telegraph cable from 
Cadiz to Teneriffe and Las Palmas, also for installation and exploitation 
of wireless telegraphy service. Particulars from Direccion-General de 
Correos y Telegrafos, 10, Carretas. Tenders by April 3. 

Wigan.—The Guardians invite tenders for an electrie lighting 
installation at the new workhouse infirmary at Billinge. Particulars 
from Messrs. Heaton, Ralph, and Heaton, architects, Victoria- 
buildings, King’s-street, Wigan. Tenders to Mr. Henry Ackerley, 
clerk, 9, Victoria-buildings, King-street, Wigan, by March 25. 

London, 8 W.—The London County Council invite tenders for the 
manufacture, dolivery, aud laying of (a) about 32 miles of high-tension 
three-core lead-covered electric cables, ete. ; and (b) about 50 miles 
of low-tension lead-covered electric cables, etc., and about 30 miles of 
telephone cables for the Council's tramways. Tenders by March 21. 

Gillingham.—The Borough Council invite tenders for the supply 
and delivery for 12 months of the following materials for use in con- 
nection with their electricity department: (a) electricity meters, (b) 
lubricating oils. Particulars front the Borough Electrical Engineer, 
Generating Station, Gillingham-road. Tenders to Mr. F. C. Boucher, 
town clerk, by March 23. 


Melbourne (Australia).—The Postmaster-General invites tenders 
for the construction and laying complete of two submariue telegraph 
cables between the State of Victoria and the State of Tasmania. 
Tenders must be accompanied by a deposit of £1,000. Tenders to the 
Secretary, Postmaster- General's Department, 51, Spring - street, 
Melbourne, by April 14. Seo advertisement in last issue, 

Rio de Janeiro (Brazil). —Tenders are invited by the Reparticao 
da Carta Maritima do Brazil, 5 rua D. Manoel, Rio de Janeiro, for 
the construction of lighthouses on the coast of Brazil, and the supply 
and iustallation of lighting apparatus. Information may be obtained 
at the Commercial Intelligence Branch of the Board of Trade, 
75, Basinghall-street, London, E.C. Tenders by March 25. 


Colohester.—The Electricity Supply Committee invite tenders for 
the supply of the following materials as may be required during year 
ending March 31, 1909—viz.: (1) ironmongery and tools; (2) oils ; 
(3) oilman’s sundries; (4) castings. Patterns and samples may be 
seen at the Electricity Works, Osborne-street. Tenders to the Chair- 
man of the Electricity Supply Committee, 36, Osborne - street 
Colchester, by March 16. 

London.—The London County Council invite tenders for the road- 
work and platelaying required for the reconstruction for electric 
traction, on the overh trolley system, of the existing tramways 
from Brixton-road to a point near Camberwell Green, via Gresham- 
road and Coldharbour-lane, and for certain paving works of the street 
improvements in connection therewith. he total length of the 
above-mentioned lines is about 24 miles single track. Tenders by 
March 24. 

Erith.—Tonders are invited by the Urban District Council for the 
supply of stores under sections as follows for year ending March 31, 
1909 : (a) rags; (b) oils; (c) packings ; (d) gauge glasses; (e) carbons; 
(J) meters; (9) lamps; (A) cables, joint-boxes, bitumen, insulating 
tapes, and compounds; (i) cut-outs. Specifications and forms of 
tender may be obtained at the Electricity Offices on payment of 
deposit by cheque of £1. 1s., such deposit to be returned upon receipt 
of a bona fide tender. Tenders by March 18. 

Christiania.—The Commercial Intelligence Branch of the Board 
of Trade have been informed by his Majesty’s Consul at Ohristiania 
that the Director of the Kongsberg Silver Mines has issued a call for 
tenders for an electric power station to be crected at the said mines. 
Tenders, marked Kraftoverforingsanlaeg,” are to be delivered to 
Kongsberg Solvverke Direktorkontor by 1 p.m. on March 21. Copies 
of the specifications and conditions may be inspected by British firms 
on application at the Commercial Intelligence Branch of the Board of 
Trade. 


RESULTS OF TENDERS. 


Norwioh.—The tender of Laurence, Scott, and Co., Gothic Works, 
Norwich, has been accepted for the supply of an electric motor and 
other apparatus for £450. 

Rawtenstall.—The District Council have placed a contract with 
the D.P. Battery Co. for the supply and erection of a D.P. traction 
storage battery and booster, 


Worcester.—The Council have accepted the tender of Messrs. 
Baker, Scarborough, for a 23, 500lIb. vapour separator, at £118. 10s., 
for the Hylton-road electric station. 

Grange-over-Sands (Lanos.).— The tender of W. Till, Grange- 
over-Sands, has been accepted for the crection of an electric light 
genorating station, ctc., at the Westmorland consumption sana- 
torium, Meathop, for £700. 

Handsworth.—The Electricity Committee have accepted the 
tender of Belliss and Morcom for the supply of a 2,000-kw. turbo- 
alternator, and that of E. C. and J. Keay for the necessary ironwork 
in connection with the new building extension. 

Portsmouth.—The Tramway Committee have accepted the tender 
of Pearson, Huggins, and Оо., of London, for clothing for motormen, 
inspectors, and conductors, for £634. 4s. 6d.; and that of 
Berry and Oo., also of London, for caps, at £18. 158. 6d. 

Stepney.—The Electricity Supply Committee recommend, the 
acceptance of the following tenders: Tudor Accumulator Co., battery 
of nine cells, £64 ; Baxter and Caunter, Charing Oross-road, London, 
rubber cable, £122. 13s. 6d. ; City Glass Co., are lamp globes for one 
year. | 

Derby.—The Town Council have accepted the tender of W, 
Walkerdine for the construction of car-sheds in the Nottingham-road 
for the snm of £4,998. 16s.; and that of the British Thomson- 
Houston Со., amounting to £82. 10s., for the supply of an additional 
Tirrill regulator for the electricity department. 

London, N.—The London County Council have accepted tbe 
tender of Dick, Kerr, and Oo. for the rebuilding of the two bridges 
carrying Caledonian-road over the Great Northern Railway and the 
Regent's Canal, in connection with the olectrification of the tramways 
in that thoroughfare, for the sum of £6,895. 11s. 

Rathmines (Ireland).— The Rathmines and Rathgar Urban 


. District Council have accepted the following tenders for the annual 


supplies: T. Heiton and Co., Dublin, coal; Veritys, Limited, 
London. W.C., arc lamp carbons ; Edison and Swan United Electric 
Light Co., incandescent lamps; W. H. Wilcox and Co., London, 
S. E, engine-room stores. 

London.—The London County Couucil have received the following 
tenders for the. supply and delivery of about 525 tons of track rails 
and fastenings required for the reconstruction of the tramways from 
Brixton-road to near Camberwell Green : 


W. Scott, Limited, Leeds £3,978 2 6 
Bolckow, Vaughan, and Co., London, E C. ............... 4,055 11 3 
Barrow Hematite Steel Co., London, E C................... 5,062 1 3 


* Recommended for acceptance. 

Holloway.—The following tenders have been received by the 
London County Council for electric lighting installation at the fire 
station, Holloway, N. : 

W. J. Fryer and Co., Bravington-road Works, Padding- 


OMA, Page crm £185 0 0 
Nursey and Marr, 53, Victoria-street, S.W. .................. 200 0 0 
„G. Cannon and Sons, 107, London-road, S. E... 248 15 0 
J. Bryden and Sons, 90, Gloücester-road, S. W............. 256 0 0 
Duncan, Watson, and Co., 102, Charing Cross- road, W.C. 275 0 0 
J. O. Grant and Taylor, 65, Queen Victoria-street, E. CO.. 320 0 0 


* Recommended for aeceptanco. 


OPENINGS FOR CONTRACTORS. 


ABERDEEN — Dwelling- house, Whitehall - place, Mr. A. Young; 
dwelling - house, King's Gate, Messrs. Cameron and Watt, 
architects. ; | | 

ABERLOUR—Additions, orphanage. Plans passed by Town Council. 

Acock’s GrEEN—Elementary school, Worcestershire County Council. 

AINSDALE—Additions to house, Westbourne-road, Mr. A. Wright ; 
20 houses, Loneford-road, Mr. R. Bolton; two houses, Olive- 
road, Mr. A. Brown ; golf-house, Liverpool-road South, Southport 
and Ains ів1е Golf Club; eight houses, Mill-lane, Mr. J. Gibson; 
house, Buckingham-road, Mr. T. Holmes. 

ALDERSHOT—Four houses and shop, High-street, Mr. S. Harrison; 
two houses, High-street, Mr. S. Mitchell ; additions to premises, 
Garden Gate, Friary Brewery Co. 

ALNWIcK—Houses, Stott-street, Messrs. Wright Bros. 

J baths, Stamford New- road, Urban District 

uncil. 

ANDOYER—Two houses, Old Wintern- road; houso, Weyhill-road, 
Building Committee. 

ANNAGHMORE —Housing scheme, Rural District Council. 

ANNFIELD PLAIN—Two houses, Mr. J. Н. Parker. 

AnMAGH— Housing scheme (£12,600), Rural District Council. 

ASHBY —Offices for Board of Guardians. 

ASTON — Infirmary (£70,000), Board of Guardians. 

BALLYARDS—Housing scheme, Armagh Rural District Council. 

BALLYCLARE—Manse, Ballyeaston Presbyterian Ohurch. Mr. N. 
Fitzsimmons, architect. 

BALLYMARTRIM — Housing scheme, Armagh Rural District Council. 

BANTRY—Public conveniences, Rural District Council. 

BARNSTAPLE—Secondary school (£10,000), Education Committee. 

BaruM—Elementary school (£10,000), Devon Education Committee. 

BARROW-IN-FURNEss —House, Croslands Park. Messrs. Settle and 
Bruvdrit, architects. 

BECKENHAM —Battery-house, electricity generating station, Urban 
District Council, n | 
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BECKENHAM—Six houses, Woodbastwick-road, Mr. T. D. Bailey; 
iron art school, Beckenham-road, and extension, secondary school, 
Local Education Authority. 

BELFAST—Alterations and additions, Whitla fire station, Belfast 
Police Committee. 

BELFAST—Villa, Malone-avenue, Mr. Thomas Houston. 

-BELLEEK—Labourers’ dwellings (£3,405), Rural District Council. 

BERMONDSEY, S.E.—Rebuilding four houses, Upper (range-road, 
Mr. T. Sloman. 

BETHNAL GREEN, E.—Municipal offices (£30,700), Borough Council. 

BEVERLEY—Public-house, Holme, Church-lane, Messrs. Moor and 
Robson, Limited. 

BILBOROUGH —Extensions, school(£105), West Riding County Council. 


BIsHor's CasTLE—Elementary school (£5,000), Shropshire Education 


Committee. 


BLackwoop—Elementary mixed school and cookery contre, Mon- 


mouthshire Education Committee. 

BoLTON— Extensions to factory, Messrs. Constantine; theatre, Deans- 
gate, Mr. T. Hargreaves ; hotel, Bradshawgato, Messrs. Sliarman 
and Son. 

BourNEMOUTH—Pavilion (£40,500), Town Council. 


Bow, E.—Additions, premises, Roman-road, Messrs. G. Elkington 


and Son. 
BRADFORD —Car-shed and tramway offices (£5,060), Town Council. 
BnaAMLEY—House and shop. Mr. J. A. Webster, architect. 
BRIDGEND — Public offices, District Council. 
BRIDLINGTON— Elementary schools, Education Committee. 


BroMLEY—Four houses, Cowper-road, Messrs. E. Peill and Sons; 


alterations, Swan and Mitre, High-street, Mr. A. Laurence. 
BnoorALLv—Housing scheme, Rural District Council. 
BvoLE—Institute and public room, Trustees. 
OAMPBELLTOWN —Extensive building scheme, Main-street and Union- 
street (£50,000). 
CanNnocK—Extensions, workhouse, Board of Guardians. 
CARDIFF -St. Mary's Clergy House, Rev. Gilbert Heaton. 
CaRDIFF—Extension, infirmary (£350,000), Infirmary Governors. 
OarpirF—Warehouse, Frederick-street. Messrs. James and Morgan, 
architects. 
OARLISLE—Extensions, police station (£1,250), Town Council. 
OasTLEFoRD—Secondary school (£14,000), County Council. 


"OaAsrLEFORD — Public baths (£69,000), fire station and mortuary 


(£760), Urban District Council. 


CaATERHAM—Extensions, Caterham Asylum, Metropolitan Asylums 


Board. 
CHADDERTON —Publie offices (£1,700), Town Council. 


CHELSEA, 8.W.—Electric light installation, Hortensia-10ad secondary 


school, London County Council. 


CHELSFIELD—Oouncil school, Green Street Green, Kent Education 


Committee. 
OCHRIST CHURCH Temporary building (£210), Board of Guardians. 


CHRISTIANIA— Electric power station, Commercial] Intelligence Branch 


of Board of Trade. 


CIRENCESTER —Drill hall, cottages, and villas (£16,000), Mr. D. G. 


Bingham. 

CLvpEBANK—Chureh, Radnor Park, Ecclesiastical Commissioners. 

CoALVILLE — Farmhouse and buildings, Whitwick Glebe Farm, 
Whitwick Colliery Co. 

CoaTBRIDGE—Higher-grade school, Albert street (£16,000), Education 
Committee. 

CoNsETT—Seventeen houses, Dacre-gardens, Mr. J. Coates; warehouse, 
Blackhill, North-Eastern Breweries Co.; stable and coach-house, 
Aynsley-terrace, Mr. J. Murray; house, Aynsley-terrace, Mr. 
J. Maxwell. 

CowGaTE—Alterations to property, Messrs. Esplin and Clark. 

CRAIGCEFNPARC—Elementary school, Glamorgan County Council. 

Croypon—Convenience, Thornton Heath Pond, Croydon Town 
Council. 

Cuttra—Villa. Mr. C. D. Patterson, architect. 

DrrBy— Extensions, asylum, Town Council. 

DoncasTER—Hotel, High-street, and three shops. Mr. W. H. 
Wagstaff, architect. 

Dorkinc—Electric lighting (£11,600), Town Council. 

DovER— Pavilion, Town Council. 

DowNPATRICK—Houting scheme (£54,627), Rural District Council. 

Drax—Grammar school, West Riding County Council. 

DRIFFIELD— Restoration of parish church, Churchwardens. 

DniNNICK Sr. STEPHEN—Six houses, Mr. T. M. Stocker. 

DuNpEE—Alterations and additions to property, Larch-street and 
Urquhart - street, Messrs. Urquhart, Lindsay, and Co.; villa, 
Blackness-road, Messrs. Johnston and Baxter. 

DuNnDEE—Additions, burgh school (£1,000), Burgh School Board. 


EASTBOURNE—Conveniences (£750), Town Council. 

East DuLWicH—Additions, James Allen School, Mr. A. J. Gale. 

EcclESs Shops, Eccles Co-operative Society. 

EpMoNTON—Infirmary, Board of Guardians. 

EoLwswRnw —Additions and alterations, Council school, Pembroke- 
shire Education Committee. 

ELLESMERE PonT—Perish hall (£1,500), Trustees, 


ELIN — Rebuilding and extending Avenue House. Mr. R. B. Pratt. 
architect. 

ELV County buildings, Isle of Ely County Council. 

FaiLswonTH— Elementary school, Mather-street, Lanes. Education 
Committee. ` 

ЕЁкхтох —Elementary school, Council. 

FoLKESTONE—Extensions, North- street elementary school, Town 
Council. 

Forrar —Public baths (£6,000), Town Council. 

FoxnoLx AND NANPEAN—One hundred and four houses, Mr. T. M. 
Stocker. 

FRASERBURGH—Houses, King Edward-street, Mr. J. Stuart. 

FREEMANTLE — Police station, Southampton Town Council. 

FuLHAM, 8.W.— Electric light installation, Dawes-road eeconda! y 
school, London County Council. 

FuLHAM, .§8.W.—Additions, St. Augustine's Church, Lillie-road, 
Ecclesiastical Commissioners. | 

ые UO PEN Broughton-road, Меғвгг. Gordon, Wilson, 
and Co. 

GILLINGHAM—Alterations, Rose Inn, Britton.street, Messrs. Jude, 
Hanbury, and Co; shop, High-street, Messrs. Freeman, Hardy, 
and Willis. , 

GILLINGH AM—Electricity undertaking (£5,000), Town Council. 

GLYNCORRWG—Extensions, Council school (£375), Glamorgan Count y 
Council. 

GooLE—Alterations, schools (£300), Town Council. 

GosPonT—Elementary school, Grove- road, Gosport Education Com- 
mittee. | 

op кн E E сы school, Ronaldshay-crescent, School 

ard. 

GRANTHAM —High school, Trustees. 

GREAT ToRRINGTON—Enlargement, Council school, (£625). 

GREAT TORRINGTON— Business premises and house, Mr. J. Lile. 

GnEENWICH— Alterations, Christ Church Schools, London County 
Council. 

GnIMsny— Extension, Welholme Council School, Education Сот. 
mittee. | 

GUILDFORD —Buildings, waterworks, Town Council. 

GUISBOROUGH - Sixteen houses. Mr. W. G. Roberts, architect. 

GUISELEY —Extensions, parish church (£5,000). D 

Hackney, E.—House, Moundfield-road, Mr. S. Н. Barclay. 

HaLirrax— Mill and boiler houses. Messrs. Medley Hall and Son, 
architects. | 

HaLırax—Three shops, Rawson-street. Mr. T. Kershaw, architect. 

HARTISMERE — Adaptation of building for infirmary (£5,009), 
Guardians. 

HasriNGs—House, Elphinstone-road, Mr. G. Mercer. 

HAVERFORDWEST — Extensions, Rhydberth Non Provided School. 
Mr. H. J. Thomas, architect. 

HAZEL GrovE—House, Bramhall-lane Mr. D. Wilson; hou e, Ethel- 
road, Mr. J. Wadsworth ; house, Ack-lane, Mr. W. A. Holmes ; 
two houses, Maple-road. Messrs, Corrie and Son; foyr houses, 
Neville-street, Mr. W. Pickford ; additions to Red Líon Hotel, 
Managers ; conversion of houses into shops, Mr. Boulderstone. 

HEMEL HEMrsTEAD— Extensions, hospital, Joint Hospital Board. 

H EOl VW- Permanent school, Glamorgan Educition Committee. 

Hrvwoop—Secondary school (27,CCO), Lanes. Education Authority. 

HicHAM —Houses, York-road, Mr. R. P. Saxby. 

HIOHAM FERRERS—Bakehouse and dwelling-house, York-strect, Mr. 
R. P. Saxby. 

Horxsey— Extension of municipal electric lighting undertaking, 
Borough Council. 

HUDDERSFIELD —BSecondary school, Greenhead-road (£12,500), Educa- 
tion Committee. 

HvucaLEscoTE Houses, North-street, Whitwick Colliery Co. 

HuLL— Extensions to town hall (£14,300), Town Council. 

HurrL—8St. Vincent’s Home for Boys, Queen's- road. Messrs. Brodrick 
and Lowther, architects. 

HyTHE—Ten houses, Bartholomew-street, Mr. F. Austen. 


Ipa—Housing scheme (£10,230), Rural District Council. 

ILFoRp—Elementary school completion, caretaker’s house, Ilford 
Urban District Council. 

ILFRACOMBE —Additions, Council school (£247). 

Isuincton, N. — Additions, St. James's School, London County 
Council. 

KEIGHLEY —Houses, Oakworth-road. Messrs. W. Н. and A. Sugden, 
architects. 

KEIGHLEY —Toolhouse, Steeton (£108), Town Council. 

KELso —Extensions, town hall (£1,500), Town Council. 

KENDAL—Rebuilding shop and dwelling-house, Wildman-street. Mr. 
S. Shaw, architect. 

KEswicK—Six houses, Rose-terrace, Mr. Isaac Hodgson. 

KiNcsTON—Workhouse, Board of Guardians. 

LAMBETH, S. E. — Additions, mortuary (£1,443), Borough Council. 

LAMPLUGH—Hall. Mr. P. Eden, architect. 

LEADGATE—Additions, R.C. schools. Mr. G. T. Wilson, architect. 


LEAVESDEN—Alterations, asylum (£1,050), Metropolitan Asyluma 


Board, 
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LEEDS — Alterations and extensions, Klostermann's restaurant. 
Messrs. T. Winn and Co., architects. 

LEEK—Electricity undertaking (£8,250), Town Council. 

LERWI CE — Post Office, Н.М. Commissioners of Public Works. 

LEWISHAM, S. E. —Motor-house, Leyton-road, Mr. J. О. Thomas. 

LEYLAND—Alterations and additions, (ieorge IV., Towngate. Messrs. 
Magee, Marshall and Co.; house, Leyland - lane, Mr. W. 
Watkinson. 

LiNTHORPE — Secondary school, Middlesbrough Town Council. 

LirTLE CoATES - Mission church, Hargrave-street, Primitive Methodist 
Building Committee. 

LIVERPOOL — Enlargement, Southern District Post Office, Com- 
missioners of H.M. Works. 

LLANDAFF—House, Mr. R. D. Batchelor, Cardill, architect. 

HD E.O.—Additions, house, New Bridy2-strect, Mr. A. F. 

ri | 

Lonpon, S. W.—Electrie cables, Courcil’s tramways, London County 
Council. | 

LoNGTHORNE —Additions, Primitive Methodist chapel, Trustees. 

LoxcTON — Ten houses, Hamilton-roal, Messrs. Tomkinson and 
Bettelley ; six houses, Ludwall-road, Mr. C. Smith. 

Luton—Six dwelling-houses, Asburnham- road, Mr. J. Warren; two 
houses, Conway-road, Mr. A. Carter; two house, Reginald-street, 
Mr. F. Ohandler ; four houses, Westbourne-road, Messrs. Brown 
and Co.; engine-house, Town and County Press, Limited; two 
houses, Naseby-road, Mr. A. Smith. 

Lyprrook—School, Camomile Green, Gloucester Education Com- 
mittee. 

LyNTON —Wesley an church (£5,000), Trustees. 

Marcu —Alterations to refreshment room, G Е R. Station, Managers. 

MARGATE—Head post oftice, H.M. C. mmissioners of Public Works. 

MArspDEN—Elementary school, West Riding Elucation Committee. 

MEADVILLE (U. S. A.) — Municipal electric plant, City Council. 

MERTHYR— Elementary school, Education Committee. 

MERTHYR VALE—Fifteen houses, Dryden Building Club. 

x c sone lodge, Millfield Asylum, Metropolitan Asylums 

oard. 

MonILL—Workmen's dwellings (£23,166), Rural District Council. 

MonLEv—Alterations, Grove Mill, Messrs. D. Bradley, Limited. 

MovuxTAIN AsH—Elementary school, Carnetown, Mountain Ash, 
Education Authority. 

MounT CHARLES—Four houses, Union-road, Mr. R. Hopper. 

NavAN—Post Office, Н.М. Commissioners of Works. 

NEWBIGGIN—Six almshouses, Mr. О. Pickering; additions, Church 
institute, Trustees. 

NEwsuRN—Stores, Westerhope, Throckley Co-operative Society. 

NEWCASTLE-ON-TYNE—Slaughter-houses, etc. (£8,449), City Council. 

NEW Ross—Housing scheme (£39,172), Rural District Council. 

NrwToN Аввот — Additions, railway station (£25,000), Great 
Western Railway Co. 

NoRMANTON—Grammar school, West Riding County Council. 

Nortt BERwicK—Alterations, Bertiam's Cottage, Forth-street, North 
Berwick, Town Council. 

Norwoop— Houses, Hamilton road, Messrs. Н. Longton and Co. 

OKEHAMPTON—Elementary school, Devon Education Committee. 

OLDHAM—Theatre, King-street, Mr. J. Bewley. 

Osskrr—House, Weslcy-street. Messrs. C. H. Marriott and Son, 

architects. 

OswEstrY—Two elementary schools (£12,000), Shropshire Education 
Committee. 

OxENHOPE— Residence, 
architects. 

PaIsLEY—Extensions, French cleaning house, Cyril-street, Messrs. 
Gibson and Reid; additions, Claremont, Blackhall; saloons at 
the rear of houses in Moss-street, Town Council. 

PAIsLEY—Industrial school, Thornly Park, Peterbill, Governors. 

PoxtyrRipp—Extension, Hopkinson Infant School, Education Com- 
mittee. 

PoNTYPRIDD—Cottage hospital, Governors. 

PooLE—House, St. Osmund's-road, Mr. О. Н. Goater; house, Ravine- 
road, Mr. T. Stevens ; additions, Morwenstow, Haven-road, Mr. 
T. G. Hill; house, Mount-road, Mr. W. Andrew; alterations and 
additions to premises, Commercial-road, Mr. A. Manuel ; house, 
Balston-road, Mr. James Mitchell; house, King's-a venue, Mr. 
G. W. Jackson; church room, Kingston-road, Mr. A. E. Bastable; 
pair of houses, Wimborne-road, Mr. G. F. Ivemy ; two houses, 
Glenair-road, Mr. W. Audrew. 

PRESTRURY—Institute, Pearle-street, Messrs. R. Massey and Sons. 

PgESTWICK—New church of the Church of Scotland (£5,000). 
P. Macgregor, architect. 

PrincETOWN—Four houses at station, G. W. R. Co. 

PuTronp—Additions, school (£400), Education Committee. 

RApDcLIFFE—Public offices (£12,000), Urban District Council. 

КАмзвоттом —Rebuilding New Jerusalem Church (£5,169). 

RarnvEN—Caretaker's house, Hillhead Cemetery, Parish Council. 

RAWTENSTALL—Electricity works, Corporation. 

RicuMoNp—Extensions, gasworks (£2,000), Town Council. 

ишо ош school (£5,130), West Riding Education Com- 
mi ` 


Gate-lane. Messrs. Moore and Crabtree, 


Mr. 


кон шн houses, Cliffe-street, Rishton Industrial Co operative 

ociety. 

loci DpALE—Rebuilding headquarters, Salvation Army. 

HocuEyrkn—Additions, police station, City Council. 

Rocnronp— Extension, workhouse, Board of Guardians. 

астии houses and stable, Guywood-lane, Messra. Lomas 
and C». 

Rvcsny—Two houses, Craven road, Mr. Chandley. 

Rvcny— Theatre, Albert-street, Managers. 

RuxconN—Publie baths (£1,700), Urban District Council. 

SappLEWonTII—House and motor-shed, Digglo, Mr. Broadbent. 

St. Cyrus - Improvements, school (£300), School Board. 

Sr. Ivks—Homan Catholic church (£4,000), Church Presbytery. 

St. MARYLEBONE, W.—Houses, Glentworth-street, Messrs. O. Wall, 
Limited. | 

SALFORD—Alterations, etc., at the branch fire station, Gardner-street, 
Pendleton, Fire Brigade Committee. 

SCARBOROUGH — Reconstructing hippodrome, St. Thomas-street, Mr. 
M. Peacock, of York and Harrogate Theatres. 

SELLY F school (£2,850), King's Norton District 
Council. 

SHEFFIELD — Public convenience, Bolsover-road, City Council. 

SHERINGHAM—Depdt, Cremer-street, Urban District Council. 

SHOEBURYNESS—Alteration, ctc., barracks. 

Sunzwsnun v Two secondary schools (£18,000), Shropshire Educa- 
tion Committee. 

Sirruowy—Additions, Railway Inn, and dwelling-house, Mr. О. 
Newcombe. 

SkEWEN—Rebuilding the Collier's Arms. Mr. J. C. Rees, architect. 

SoLIHULL—New official and administrative building, workhouse, 
Guardians. 

SovuTHAMPTON—Grammar school (£5,000), Education Committee. 

SouruEND-Ox-SEA—Alterations and additions, sanatorium, Balmoral- 
road, Corporation. 

SovTn Hackney, E. — Additions, elementary schools, London 
County Oouncil. 

SovrH SHIELDS—Music hall, Market place, Proprietors. 

bt n - Alterations, Borough Polytechnic, London County 

ouncil. 

STAINES—Hospital, Rural District Council. 

STANLEY—Five dwelling-houses, Bircham-street, Mr. W. B. Wood ; 
house and shop, Pine-street, Mr. J. Priestman; four houses, 
Beamish-street, Mr. R. J. W. Bloom ; five houses, Back Mulberry- 
street, Mr. Lubbock. 

STEETON — Elementary school, Victoria-street. 

STIRCHLEY—Public baths (£10,000), King’s Norton Urban Disti ict 
Council. 

SrockPonT—Municipal secondary school, Greek-street, Education 
Committee. 

SrockTON —Motor garage, Yarm-lane, Mr. T. Whorlton. 

STOKE-ON-TRENT—Extensions, infirmary, Board of Guardians. 

STOKE-UPON-TRENT—Alterations, union offices, Board of Guardians. 

SUTTON-IN-ASHFIELD—Chapel and Sunday school, Mansfield-road 

(£2,000), Trustees, Baptist Charch. . 

SwANSCOM BE —Fire station, Church-road, Parish Council. 

Mo E schools (£1,779). West Riding County 

uncil. 

Taunton—Technical] school, County Council. 

ToNcwYNLAIS — Elementary sohool (£6,000), Glamorgan County 
Council. 

Trtro—Showroom and offices, City Council. 

TvwARDREATI Four houses, Messrs. H. Griffin and J. T. Dunn. 

Unswortu — Additions, parish church, Churchwardens. 

UrroxEeTER—House, Balance-hill, Mr. A. Parr; alterations to house, 
New-road, Mr. A. J. Williamson. 

WALTHAMSTOW —Extensions, Public Library, Urban D'striet Council, 

WANDSWORTH, 8.W.—Buildings, Mitcham-road, Mr. С. G. Baker. 

WEEDON—Extension, Ohurch Schools (£1,500). 

WELLINGBOROUGH—Six houses, Melton-road, Mr. E. Popham. 

WELLINGTON — Elementary school (£9,000), Shropshire Education 
Committee. ' 

WzsTBURY—T wo houses, Eden-vale, Mr. Holdaway. 

WESTON-SUPER-MARE—Sunday schools in connection with Primitive 
Methodist Chapel. 

TREE E. — Buildings, Lolesworth-street, Messrs. Dolley and 

tman. 

WIMBLEDON—Elementary school, Pelham-road (£15,428), Borough 
Council. 

WINCHMORE HILL — Pavilion, Isolation Hospital, Enfield and 
Eimonton Joint Hospital Board. . 

WoopLEY—Two houses and vé Bents-lane, Woodley Co-opsrative 
Society ; eight houses, Back-lane, Councillor J. Bramall. 

WooLrARDIswonTI Y—Extensions, Council schools, Devon Education 
Committee. 

WorsLEY— Blocks of houses, Worsley Green, Earl of Ellesmere. 

Worrnisc—Hotel, Marine-parade (£40,000), Messrs. Robbins and 
King; hotel, Littlehampton-road (£3,000), Mr. J K. Nye. 

YAnbLEY—Selhool, Church-road, Worcestershire County Council. 

YORKLEY—School, West Dean, Gloucester Education Committee. 
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PROVISIONAL PATENTS, 1908. 


Гев. 28. 

4509. Improvements in guides for pulleys of trolley heads in 
connection with electric wires for tramoars and the 
like. Tom Pidd, 18, Fulham-place, Paddington, London. 

6550. Improvements in and relating to means for electrically 
igniting gas burners or lamps. Alfred John Hill aud 
Frederick Cyril Duncombe Mann, 60, Queen Victoria-street, 
London. 

4557. Apparatus for automatically stopping motors when the 
required amount of cooling medium is not supplied. 
Jean Stroganoff, 6, Lord - street, Liverpool (Complete 
specification. ) 

Improvements relating to automatic telegraph instru- 
ments. Antoine Damaskinos, 7, Southampton-buildings, 
London. 

ents in electric aro lamps. Charles Arthur 
Taylor and Edwin Richard Albert Broom, trading as the New 
Century Arc Light Company, Norfolk House, Norfolk-street, 
Strand, London. (Complete specification. ) 


Fes. 29, 

New and improved method of automatically protecting 
human life, aud electrical machines in mines and 
the like. Harry Joseph Fisher, Burn House, Herrington 
Burn, Fencehouses, co. Durham. 

4589. Improvements in telephone switchboard cords. 

William Aitkin, care of British Insulated and Helsby 
Cables, Limited, Milton-road, Edge-lano, Liverpool. 

4590. Improvements in telephone instruments. William Aitkin, 
care of British Insulated and Helsby Oables, Limited, 
Milton-road, Edge-lane, Liverpool. 

. Improvements in or relating to switches and fuses 
for starting three-phase electrical motors and the 
like. Vernon Hope, 55, Market-street, Manchester. 

Improvements in dises for influence or static induction 
and condenser machines. Alfred Wehrsen, 100, Well- 
ington-street, Glasgow. (Complete specification.) 

Improvements in or relating to holders for electric 
lamps. Frank West Suter, Chancery - lane Station- 
chambers, London. 


- 
. 


£ 


4571. 


4617. vements in electrical igniting apparatus. John 
Wflliam Mackenzie, 40, Chancery-lane, London. (Henry 
Ford, United States.) (Complete specification.) 

4621. Improvements 1n the manufacture of heat interchangers 


by an electrolytic process. Ernest Friedheim, Birkbeck 
Bank-chambers, Southampton-buildings, London. (Date 
applied for under Section 91 of the Act, March 4, 1907, 
being date of application in France.) (Complete specifica- 
tion.) 

Improvements in electrically - operated horns and 
trumpets. William Alfred Ayles, 35, Cannon street, 
London. 

4637. Electrically - driven trackless train. Fritz Wagner, 18, 

Southampton- buildings, London. (Date applied for under 
Section 91 of the Act, March 16, 1907, being date of 
application in Germany.) (Complete specification.) 

4644. Improvements in and relating to the reduction of 
metallic compounds and furnaces therefor. The 
` British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (General Electric Company, United States.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
(То be published on March 19.) 
1907. 

4123. Systems for wireless telegrapby. Stone. (Date applied 
for under International Convention, Feb. 27, 19С6.) 

4333. Selective centinuous electric wave telegraphy. Webb. 

4397. Construction of automatic electric circuit breakers. 
Eckstein and Heap. 

4495. Time-limit electric circuit breakers. Scott. 

4470. Electric power generating plants. Lautenbach. 

5012, Electrical protective apparatus. Cook. 

65064. Operation as generators of alternating electric 
curront commutator type motors having series 
characteristics. Lamme. (Date applied for under Inter- 
national Convention, March 15, 1906.) (Date applied for 
under Rule 13, March 7, 1907.) 

55084. Operation as generators of alternating electric 
current commutator type motors having series 
characteristics. Lan' me. (Date applied for under Inter- 
national Convention, Aug. 2, 1906.) (Date applied for 
under Rule 13, March 7, 1907.) 

5513. Relays or cut-outs for use in electric circuits. 
Siemens Bros. Dynamo Works and Bolton. 

7999. Eleotric-magnetic separators. Blackmore. 

9284. Electric accumulators. Thiellet and Denard. (Date 
applied for under International Convention, April 12, 1906.) 

13354. Method of attaching filaments to the leading-in wiros 
ol electric incandescent lamps. Driver. 

18661. Electric aro lamps chiefly for use in searchlight 

projectors. Siemens Bros. Dynamo Works and Holmes. 


4685. 


17097. Switch mechanism for electrically-propelled vehicles. 
Allgemeine Elektricitats Ges. (Date applied for under 
International Convention, July 26, 1906.) 

18843. Electrical switch or commutator applicable to railway 
signalling. Gudgeon. 

19340. Signalling telegraphs. Siemens und Halke Akt.-Ges. 
ае applied for under International Convention, Dec. 17, 
1906.) 


19558. Electrical locking apparatus for railway signalling. 
Siemens Bics. and Co. (Siemens und Halsko Akt.-Ges.) 

20600. Wedges ‘or elosing the core slots of dynamo-electric 
machines. Heitmann and Young. (Date applied for 
under Iuternational Convention, Oct. 18, 1906.) А 

21467. Maximum demand indicators for electric supply 
meters. (Elektrizitate Akt.-Ges. vorm. Scbuckeit und 
Co. Date applied for under International Convention, 
Oct. 19.6.) 

22633. Armaturo windings for dynamo - electric machincs. 
Conrad. (Date applied for under International Conven- 
tion, Nov. д, 1906.) 

23319. Frequency meters, speed indicators, relays, and other 
resonance apparatus. Lartmann urd Braun Akt.-Ges, 
(Date applied fur under International Convention, Oct. 21, 
1906.) 

24993. Method and apparatus for tclephonic communication 
between railway trains and stations. Duga:z, Ka'dor, 
and Szende. 

1908. з 


796. Electrically - controllod apparatus for igniting and 
extinguishing lamps. Aubert and Aubert. 
MARCH 2. 
4657. Improvements in the manufacture of electrical resist- 


ances. Charles Ruzicka, 6, Staple-inn, London. (Com- 
plete specification. ) 
4666. Improved electric current leakage indicator. James 


Percy Winn, 55, Market.street, Manchester. 

4668. Improvements in arc lamps. Arthur Holman, 44, West 
George: street, Glasgow. 

4683. Improvements in electrical terminal connections. 
Samuel Robinson Ridgway. Frederick John Ridgway, and 
Colin Mosley Brunt, Prudential - buildings, Oorporation- 

Street, Birmingham. i 

4689. Improvements in electric clock syatems. Alfred Réné 
Upward, 18, LuxemLurg-gardens, Brook Green, London. 

4692. Improvements in brush-holders for electrical machines. 
Siemens Schuckertwerke G. m. b. H., Queen Anne’s- 
chambers, Westminster. (Date applied for under Section 91 
of the Act, March 2, 1907, being date of application in 
Germany.) (Complete specification. ) 

4696. Improved electric locking and interlocking indicating 
push-button switch primarily designod for use in 
connection with push-button-operated electric lifts. 
Arthur Herbert Ourtis, Alfred Suy Mackley, and Adams 
Manufacturing Company, Limited, 11, Southampton- 
buildings, London. 

4717. Improved electric signalling apparatus for railways. 
Henry Robert Richardson, 8, Quality-court, Chancery-lane, 
London. 

4739. Improvements in the construction of the supports or 
grids for the electrodes of secondary datteries. 
Henry Garde, 38, Chancery-lane, London. 

4744. Improvements relating to tho electrolytic deposition 
of metal on hollow articles. Ernest Friedheim, 
18, Southampton n London. (Application for 
patent of addition to No. 7563/07. Date applied for 
under Section 91 of the Act, March 4, 1907, being date of 
application in France.) (Complete specification.) 

4757. Improvements or relating to electric bells. Edward 
Alfred Graham, 46, Lincoln's-inn-fields, London. (Complete 
specification.) 

4760. Improvements in and relating to the manufacture of 
a conducting connection for use in electric incan- 
descent lamps. Harold Williamson Lake, 7, Southampton- 
buildings, London. (Elektrische Gluhlampenfabrik Watt, 
aye Loti, und Latzko, Austria.) (Complete specifica- 
tion. 

4762, Improvements in electrodes for aro lamps.  Allgemeine- 
Elektricitàts Gesellschaft, 83, Саппоп - street, ndon. 
(Date applied for under Section 91 of the Act, March 1, 
1907, being date of application in Germany.) {Complete 
specification.) 

Marcu 3. 

4774. Improvod key switch lampholder for electric light. 
G. H. Ide, 152, Sherlock-street, Birmingham. 

4799. Improvements іп and relating to controllers for eleotrie 
motors. Crompton and Co., Limited, and Claud Crompton, 
Aro Works, Ohelmsford. 

Fixings for electric fittings. John Joseph Rawlings, 
54, High Holborn, London. 

Improved apparatus for plotting resonance curves for 
determining the damping and frequeney of electric 
oscillations. Otto Scheller, 18, Southampton-buildings, 
London. (Date applied for under Section 91 of the Act, 
March 4, 1907, being date of application in Germany.) 
(Complete specification. ) 
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4843. Improvemente in apparatus for receiving undamped 
electric oscillations. Otto Scheller, 18, Southampton- 
buildings, London. Puce or ap for under Section 91 of 
the Act, March 4, eing date of application in 
Germany.) (Complete 1 

4852. Improvements in alternating - current commutator 
dynamo-electric machines. Wladimir Doinikoff, Birk. 
beck Bank - chambers, Southampton - buildings, London. 
(Complete specification.) 

4867. Improvements in automatic electrio winding devices 
for clocks and the like. The firm of Ono Year Electric 
Clock Company, Grundke and Lazarus, 31, Bedford street, 
Strand, London. (Date applied for under Section 91 of 
the Act, March 4, 1907, being date of application in 
Germany. ) (Complete specification. ) 


Marcu 4. 

4883, Improvements in liquid magnetic compasses. Charles 
Batty and William Batty, 4, Olayton- square, Liverpool. 

4884. Improved electrical block signalling system for rail- 
ways. George Herbert Brown, 100, Wellington - street, 
Glasgow. (Application for patent of dition to 
No. 87/07.) 

4885. Impro ts in electrically - controlled gas -lighting 
devices. James Charles Andrews Maddick, 34, Castle- 

street, Liverpool. 

4891. Electromagnetic slides and shutters for theatre lighting. 
Кобе Bright, the younger, 13, Lonsdale-road, Sunderland. 

4895. Improvements in and connocted with the electro-deposi- 
tion of metals. Frank Iorns Gibbs, 128, Colmore-row, 
Birmingham. 

4909. Improvements in electrical switches for use in fiash 
signalling. George Herbert Butterworth and Edmund 
Veevers, 9, Tempest Hey, Liverpool. 

4929. Improvements in connection with electric lamps and 
their cirouits. Oharles Henry Stearn and Charles Fred 
Topltam, 47, Linco)n’s-inn-fields, London. 

4933, Device for automatically firing guns on ships by means 
3 5 Heinrich Treude, 116, High Holborn, 

ndon. 

4940. Process for producing positive storage battery plates. 
Johaff. Каду d'Várad and Adrienne Мало Manari, 
18, Гы -buildings, London. (Complete specifica- 
tion 

4948. Improvements in alternating-current translating devices. 
Lemuel Frederic Howard, Westinghouse Building, Norfolk- 
street, Strand, London. (Date applied for under Section 91 
of the Aot, April 25, 1907, being date of application in 
United States.) (Complete ‘specification. ) 

4950. Method of regulating dynamo-electric generators and 
motors. Carl Heinrich Pritt, Thanct House, Temple Bar, 
London. (Complete specification. ) 

4956. Improvements in the manufacture of incandescent 
bodies for electric lamps. Francois Jean Planchon, 
40, Ohancery-lane, London. (Complete specification.) 


4957. Improvements in connection with enclosed aro lamps. 
William James Davy, 40, Chancery-lane, London. 

4962. Improvements in and relating to electric controliers or 
switches. Claude William Atkinson and Edmund Garside, 
1, Queen Victoria-street, London. 


4964. Improvements relating to electrically-controlled rail- 
way points and signals. Siemens Bros. and Co., Limited, 
and Luis de Moraes Gomes Ferreira, Birkbeck : Bank- 
chambers, Southampton - buildings, London. (Complete 
specification ) 

Marcu 5. 

4977. Improvements in electric arc lamps. Adrian Denman 
Jones, Hartham Works, Hartham-road, Holloway, Lundon. 

4987. New or improved appliances or devices for indicating 
and. recording electric currents. Arthur Barry and 
Fred Ferrand, 51, Deansgate-areade, Manchester. 

4995. Improvemonts in electric resistances. Walter Frederick 
Jones, 166, Wellington.road, Ecoles. 

5004. Improvements in electric winding engines. Henry James 
Shedlock Heather, 6, Highbury-terrace, Highbury, London. 

5017. Improvements in electrodes for electric welding, solder- 
ing, or brazing. George Harrison, 11, Southampton- 


buildings, London. (Electric Railway Improvement Com- 
pány, United States.) (Complete specification.) 

5025. Impraved means for covering or protecting und ound 
electric cables. Ludwig Moser, 11, Southampton. 
buildings, London. 

5039. Improvements relating to electric arc lamps. Johnson 


and Phillips, Limited, and Sydney Patterson, Birkbeck 
Bank-chambers, Southampton- -buildings, London. 

5040. Improvements in metallic filaments or rods for electric 
ingandesoent lamps. Francois Jean Planchon, 40, 
Chancery-lane, London. (Date applied for under Section 91 
of che Aot, Nov. 1907, being date of application in 
France.) (Complete specification. ) 

6043. Improvements in printing and sight-reading telegraph 
apparatus. Ernest William Beech, 175, Fleet - street, 
London. 

5054. Improvements in electric clocks. James Neale and Edwin 
Powell, Norfolk House, Norfolk.street, Strand, London. 
(Complete specification.) 


— 


COMPANIES' STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amount 
paid. Last price 


Name. 2 2 
Alliance Electrical Co , 5 рег cent. Cum. Pref., Мов. 1-70 000 1 .. 5-8 
Ord., 1,125 DO m oe E E ae 4-8 
Aron Electricity М; He 14400 .с Cum. Pref. Shares, 1-125 000 1 is LM 
— inary, Nos. 1 1250.0 .......................... $* 
Brit ist. Nr On ed 200140000 .............. 5 id 
7 per cent. Oum. Pref., 1.40000.................... 5 . 138 43 
* A" 6 per cent. Cum. Pret., 1.20000 .............. 5 .. 94:8 
—— per cent. Funding Certificates, 1-20 000 .......... 6 .. 00 105 
5 per cent. lst Mort. Deb. stock, Кеб. ............ 100 .. 1001 
5, cent Loch Leven Deh. (Reg Red., 1-5 000 100 97 100 
British in ated and Helsby Cabl- a. Ord., 1-100. 000........ 5 63-71 
6 per cent. Cum. Pref., 1-100000 .................. үл 
44 per cent. Mortgage De"entures ...............- 100 101-1 
British Tuomson-Houston Co., 44 per cent. lst Mort. De b. 
irl ¶Ummm E 100 83 £7 xd 
British We:tinghouse Elec. and Manuf. 10 per cent. Pref., 
275 001-475 000 .......................................... Py 
4 per cent. Mortgage Debenture Stock ............ 100 .. 4-49 
Brush Electrical Engineering, Oidinary, Nos. 1-105 731 .... 2 .. 0-4 
— —— Non. Cum, 6 per oent., Prein 2 abo 
per cent let De benture Stock .................. 100 1d 
per cent. 2nd Debenture ВіосЕ.................. 100 . 63-6 
Oallender' Cable, ређепіагев.............................. 100 .. 106-108 
,, she sss a Os ue ERES OR Sa SES 5 102 112 
5 per cent. Preũã j . 5 .. 53 5: 
Oonsolidated кен Co., Ordinary, 1-110,000 ............ 1 .. 7/16-9/16 
Crompton and Оо. ........................................ 5 1 10165 1/16 
6 per cent Debentures ....................... ‚.... 100 5 96 
Dick, Kerr and Co., Ordinary, 1 260 000 .................... 1 1-12 
8 per cent. ‘Cum. Pref., 1-305,000 .................. 1 1 1/16-1 516 
per cents Debenture 8tock, Red. ................ 100 99 108 
Bdison = an United, “А” Bhares, 1-99 361 ............ 3 +1 
———— % A" Shares, 01-017, 139 „ 5 89.80 
5 per cent. Debentures ess 100' 
4 per cent. Deb. Stock, Red. ...................... 100 78-81 
Blectric Construction, Nos. 1 to 112 100 .................... 2 1 
: эы cent, Cumulative Prein... 2 11-13 
cent. Perp. 1st Mort. De 100 .. 601-68 
шоо Alkali Co., Urdinary, 1-202, 218 .. | $/16-5/16 
Fortan Limited, 5 per ane 120 Mort. Deb. Stock. Red .. 100 . — 
ectric Compan (1900) 5 per cent. Cum. Pref. 10 .. 718i 
4 cent. Itt M Ass Deb. Stock .................. . 100 89-92 
W. T Henley’s Telegraph Works, Ordinary ................ 6 . 113-123 
per cent. Рге!егөпсе............................ 6 .. ix 
44 per cent, Debentures .......................... 100 .. 106-108 
India Rubber, Outta Percha, and Telegraph Works ........ 10 . 16 
4 cent. Debentures ............................ 100 t9-101 
National Electric Construction Co., 1-170000 .............. 1 24 
Ра: кег, Thos., Limited, Ordinary .........................- 10 .. 10-105 
кереп се) and Cu, 6 per cent. Cum. Pref , 20,001-50,000 5 — 
театара олгон and Ма!п!епапсе.................. 100 : 100 10 К 
4 per cent. Bonds ................................ m - 
White, J. G., ed C. 6 per cent. Cum. Pref., 1-15,000...... 10 .. 8-9 


Electric Lighting and Supply.— 


L3 Last price 


Name. 2 : 
Adelaide Electric Sappiy Oo., Oo., 0 р c. Cum. Pref., E 10,000. . 5 .. 44-5 xd 
Bournemouth and Poole, Ordinary ...................... ꝗ 10 11-12 
44 per cent. Com Pret 5300 10 10-11 
6 pet: cent. Cum tecon Pref., 15 001-22,500........ 10 10-103 
—— 44 per cent. Debontare Stock, АВАЧ................. 100 100-105 
Bromley Kent) Electric Light and Power Co .............. 5 4 
4 per cent. 1st Debenture Stock, Red. ............ 100 . 
Brompton and Kensington, Ordinary ...................... 6 78-01 
d А до Supply Corp. ocn we amas ae - 647 
— undd 00 i: Е — ET 
mbridge 8 upp mpany. £10 Ord. ............ - 
Canadian Geueral Electric Co, Још тоц Shares 100 -94 
Central Electric з Supply, 4 per cent. Guar. Deb. Stock ...... 100 . 97-10) 
Chasing Cross, West nd, and City Electric Supply, M. 
1-80,000 MM 5 414i 
44 per cent. t um Pref., 1-80.000 *.................. 5. -43 
— —— per cent. Debenture Stock, 0 : -1-0 
“ City Und i cp c Cum. Pref , 14009. 5. 44-43 
di (1905) 40,001 1-80,000 ` 5. 480-4 
. JT... жаар Tentacle 5. 5110 
44 per cent. Debent ure . 100 .. 101-104 
oe oe O0. lst Mt. 5 p.c. yr. Gid. B is. 21060 
City of London, Ordinary .................................. 10 . 10-11 
—— 6 per cent. Cumulative Pref. ...................... 10 .. 11 ad 
5 per cent. Pebenture Stock ...................... 100 . 1 
44 per cent. 2nd Deb. Stk.. Red. .................. 100 190-105 
City of Wallington Kiectric Light and Power Co, 5 per 
ceat. Re. ia red lst Debs., Ked., 1-1 650................ EO. . 60-53 
CorJobe Light and Power Co., 1st Mt. stl. 5 per cent. pds., 
f Kirin ae Ve ws ш.и. x aen 100 . 90-92 
County ot Durham Rlectrical Power Listribution Oo. A 
Ordinary, 10.001-50,000 ................................ 5 3-78 
5 per cent uM OMIM a 5 us 43-43 
County of Lor don Elec. Supply, Ordinary .. % ms | суз 117 
6 per cont. Oum Pref. ............................ 10 .. lilii 
44 per cent. Debentures Prov. Certe. All pd., Rd. 100 .. 105-108 
44 per cent. 2nd Debentures Prov Certs .......... 00 97-100 
Edmundson s Electricity Corporation, Ordinary, 1-50,000.. 5 4-8 
6 per cont. Cum Ргеќ.............................. 5 4-14 
44 per cent. First Mort. Deb....................... 100 . 69-70 
Electrical Development Co. of Ontario. 5 per cen; let 
Mort. 20-year vold Bonds, 10 751-15 750 ................ 724-15) p.c. 1d 
Electric Lt & Traction Co. of Aust, 6 pc. Cm Pl., 1-30,000 % eS $ 
5 per cept Debenture stuck, Do MTM 100 
Electric Зарџу Co. of Victoria, 5 per cout. 1.t Mt. Ше». 
Stock, ...d 100 91-91 
Folkestone Electric supply, Ord., Nos 1-10 000.............. 5 48-4 
5 per cent. Cum. Piet., Nos. 1-10 "ie dida gau ns d ad $5. 5-54 
44 per ceat. Firat Deb Stock, Red. . see... 100. 93-97 
Hove К ectric Lighti g, O14, 1-13 7 5 64-63 
ludi:o Klectric supply and Traction Co, 6 per cent. Oou- 
struction Deb. tock, Red. ............................ 100 .. 98-11 
Tale of Wight Elec. Lt. and Por. ‚4% pe Db. 8tk., Red 100 . 92-95 
Kalgoorlie Rlectric Power and Lig ting, 6 per cant. Cum. 
piat; T2190 OOO nek rake aedi dayne оаска aa 
Eeosiogtou auu Koightebridge klec. Lt., Ord, 1-21,000...... 5 5-9 
Kensington and Knightsbidge and Notting Bill, 4 per 
cent. Deb nture Stock. Red....... .................... 100 .. 99-10 
Kiddermluster and Dist. Мес. Lighting and Traction, Pref. 10 .. 94-104 


Qa— — - a 
x — 
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Amount 
| £ 
London Electric, n »600090058282006008200900892509609068329$209298 3 11-1 
— b per cent. Pref. . 5 Pe 
——— 4 per cent lst Mor o Debenture stock, Bed.. 100 93 
Madras Biectric Sup pp'y y Ourpuration 5 per cent. Construc- 
tion Deb. stock, TASA Gerte), all paid .......... 100 92-95 
Metropolitan 9 00,000 . TE 54-54 
44 per cent. Firat Mortgage Debenture rock. ...,. 100 107-111 
44 per cent. Cum. Pref. „... 5 43-6 
& per cént. Mortgage Debenture, Red. 100 85 
Merian 91970 DA (400% B 1.4000 cent, let Pd nad ac 
3 Ы ? ( ре с. 
мец БЕС dad Power Co., Oa зе 4 9 И Р 
$500) 00134 0 ү Mor 14 Bonds, ed., 714, 000 9185 
G66 „„ „66 — с. 
Mia ens lectrie Power Dis, 44 p.c let Mort. Deb.. — . . 97-1 
Newcastie-u e Rlectric Supply, Ordinary, 1-51, 009 .. 5 64-65 
do., 7.01 „ dauid Sem RA 6 .. 64-58 
do., 75, 5001-81 80€ .500 (issued at £2 prem , 16s. paid . а : 6o 
oen : 
do., 75, 61.87.80 800 (issued at 10». prem., бе. paid; 5 
Notting Hill Blectric Lighting ........ i 10 . 11 1d 
per cent. First Mort. Debs. Nos. 1 500 (Keg.) .... 100 95-97 
Ozford Blectric, Ordinary, 1-96 and 40.14, 3 100 5 58.64 
4 per cent. eoe d Stock ...................... 100 95-96 
River Plate Electricity Oo., Ord., 1-119 687 & 10, SUE Ev di 1 4-1 
6 per cent. Non-Cum. Pref., 1-100,000 .. 1 29/32-1 1/32 
5 per cent. Debenture Stock, Eed .... s... 100 .. 9699 
Rosario Electric Oo , б per cent. Cum, Pref. 1-30 000........ 5 . «à 
6 per cent. Cum 2nd Pref., 1-15,000................ .. 43-54 
Royal Electrical Company of Montgpal, 44 per cent. First 
Shares Mortgage Debentures . 100 .. 9698 
Shawin Water and Power Co, 5 U. c. Cons lst Mt. Вав. — .. 12104 po 
Smithfield Markets Electric Supply. . 1-12,000.......... 5 d 
r cent. Debenture stock FF 100 70-7 
South London. Ordinar ggg .. 5. 24-5 
South Metropolitan Electric Light d Power, Ord. ........ 1. 14 xd 
7 per cent Cum Pref. ............................ l. 1 xd 
— —- 4 per cent 1st Mort. Deb. ........................ 100 .. 1011 
St. James's ond Pall Mall, Ordinary, 101-20, 00.. 5 .. 7484xd 
7 per cent. Pref. . 5. 25 xd 
34 per cent. Берһ................................... 7 99 Я 90 
Urban N- otrie Supply Co., Ordinary, 8-30,007 . 5. 14-24 
5 per cent, Camulative Preference, 50 001 89, 000... 5. 24 
Westminster, oal x6 Bot 78 xd 
iz per cent. . Pret., 110, 101- 158,251 . 5 . 
Electric 55 Р І 
moun 
Name. paid. Last 
Angio- tine, 6 per cent. Cum Pref., 1-260,007 ........ 5 6-61 
o per cent. Non-Cum. 200 Pref., 260,008-280,007 .. 5 . 8-84 
—— —- Permanent 6 per cent. Debentare ғ tock, 1888 ...... . 100 129-132 
Auckland Bloc. Trams., 5 ро. 16" Mor. Deb. Stk, Red. 100 103-106 
lona Tramways, Ord., 1-20000 ........................ 10 — 
——— 5 per cent. Gum. Bret shares, 1-10,000 ............ 10 m 
-— ——- 5 percent Deb., hr ЧИЯ 100 — 
— 41 er cent. Red. Deb. Stoc ПОРЕ esu 100 — 
Bath Elec Framwapn, Ld. Pref. Ord. Aure 75,001-160,606 1 


s per cent. Cum. ш таг Shares, 1-75,000 ............ 
Birmingham and Midland Trams., 44 p. с. lat Db. Stk , Red. 100 
Blackpool and Fleetwood Tram Tramroad 
Bombay Elec. Supply and Trame Со., 6 percent. Cum. Pref. 10 

———- 44 per cent. Deb. Stock » Red. 100 


Brisbane Tramway Invest., Ord. E. . 5 . 334 
5 per cent. Oum. Pref., Nos. 1-75,000. .............. 105 4 11/16 4 15/16 
— — 41 pet cent. Deb. Stk. Red., Prov. Certa. EM . 97-101 
British Columbia Electric Raliway Co., Ord Dt 100 127-11 
—— Ord. Pref. . 111 100 106.110 
—— 5 per cent. Oum. Perpetual Pref. Btock . 100 104-108 
^— — 44 per cent. lst Mt. Deba., Nos. 1-6,250, of #40 each 40 101-104 
=— 41, per cent. Vancouver Power Deb... P .. 100-105 
British Rlectrie Traction, Ord. 1-500. 00р & 60. 001-80, 000 . 10 .. 14-13 
— —— 6 per cent. Om Pt., 3/).0001-60 . 10 .. 4134 
5 per cent. tual Debentifre Stock ........-..- 100 .. 97-101 
44, per cent. 2nd Deb. 8tock.:;..................... 100 . 72-76 
Bueno Ayres and Belgrano Trams........... 5 43-43 
** A" 6 per cent. Om. Pf., 1-4^,000.. 5 48 54 
“B” 6 per cent. Om. Pf., 1-27 500.................. 5 48 
L5 pot beak. Deb, Во k, Red. ...... . 100 110-116 
~ Prov. Oort., all paid .............................. 100 — 
Buenos Ayres Electric Trams, 5 p.c. Deb. Stk., Red......... 100 95-93 
Buenos Ayres Gd. Nat. Trams. Co., 54 per cent. Pref. Deb 
Bonds, Red., 1-1,500 .................................. 100 .. 100-104 
=—— 6 per cent. Deb. Bonds, Red., 1-2,275 .............. 100 100-104 
o y ens Laorcze Trams. Co., Stg. 5 per cent. 1st Mort. 
Deb. Stock, Red. ...................................... 100 92 95 
Calcutta TUE Ord., Nos 1-187, 1100 5 7i 
5 per cent. Cum. Pref., Мов. 1 30,000 e 8 
— Ф à рег cent. 1st Dex Stock. Red. .................. 100 101-1 
Cape Hlec Tramways, N ов. 1-480,000.................... 1 3/16-7/16 
City of Birmingham Tramways, 5 per cept. Cum Pref 5. 9-74 
———- per cent let ortet te eb, E 000 (1917) ...... 100 98-101 
City of Buenos Ayres Trams. Со. (1504 d -248,000 .......... 5 53/16-57/16 xd 
oco o, Aer sent. Deb. Stock, E Ned. 1565... загана .. 100-1 
om ectric Tramways an 9 ignia : т cent. 1s 
Mortenge Debenture Stock, R ids У me Lo We ogws pes 100 89-95 
Cork Ele Tramway and Lighting Oo., Ordinary . 10 13-14 
6 per cent. Cum. Ргеѓ.............................. 10 123-133 
4 cent. Debentures ................-.-. en 100 95 
раша Verve trem пота 896), Ord , Мов. 1-60,000 ........ 10 122-151 
6 per cent. 08. „hi 100 000 узж жже 10. 1 154 
54 per cent. Mort. D M mp 100 - 
Hastings and Dist. Elec. Tram. Co. 8 o. Reb. js Red.. 100 97-100 
Havana Hlectric Railway Consolidated Mort. 5 per cent. 
50-year Coupon Banes of 1952, 1-6957 ................ $1, 80-85 
Imperial Tramways, Отйпагу.............................. all 18-19 
6 per cent. Cum. Pref. ............................ all 14-14 
44 per cent. Deb. Stock.. 100 108-11 
Isle of Thanet Шесігіс Tramways and Lighting, 5 per cent. 
Cum. Pref , Nos. 30 001-60,000 .......................... 5 ju 
4 per cent, 1st. Mt. Db Stock, Rd. 100 
Kalgoorlie Electric Tram „ oe 
——— 5 per cent. “А” De SOU 100 . 87 
—— 6 per cent. * В” Deb. Stock, ........ „...., 100 71-75 
Kidderminster and District Lighting and Traction, Pref.... 5 10-204 
Lancashire United Tramways, Limited, 5 per cent. Prior 
Lien Deb. кош, %“ ce G5 е pa dae ОБР aw oves 100 91-94 
— 500 2ad Mort. Deb. Stock — — 
— — £83,530 Deferred Deb. ‚ Stock (all i tally ped) id — = 
Lisbon Bleoteto Tramways, Li 1 kelk 
рее coat. Gum Bra Kor 0 29,995 ке EP MES bk 
& Mort. Deb., Thb .. 100 Я 
London одеса (1901 сре cent. рш ТРИ 10. - 78 
— 4 per 111 D Stock, «80098969 100 82-96 


so 84 
.. 13/16-15/16 
iu (oh 


154-138 
1 
gs 


Amoun 
Name. 724. Last price. 
Madras Elec. Trams. (1904) 5 cent. Deb. Btk., Red...... 100 „ш 
Manila Elec. R. R. and Lightg Gorp. 5 p.c. lst Lien and Coll. 
Tr. Siukg. Fund Gold Bund , Red. 1-1,635 ....01,000 .. — 86.90 


Manx 45 Riec, A ы Co., 54 p.c. Cum. bret., dor l. s aud 


5 let Mort. Deb stock, Red. FINEM 1 
Metropolivan Elec Trams., Defd., 1 000.001- 1314 016.. 1 


5 per cent. Cum Fret.. 500,001-1,000 000 ° 2153 Е 
44 рег cent. Dub. Btock, Bed.. . 100 
Moxicu trams. Co, Gen. Cons ley Mort. 50˙j ear 5 ver cent. 
Gold Вовёё...................... ваен оор Kees RE — ..t2-84 p.c. xd 
Milwaukee Electric Rail and Light, 6 ver cent. 30-yr. Con. 
Mort Bonds, 1826 1-5,500 and 7,001-8,000 103-106 
мон з Street Rail, 4% рег cent. Sterling Deb., toi- 900 
101- 
New General Traction, 6 per ce ni. ‘Cum Pret., 1. 10 000 д 105 
34 001-74 000 — 5 3-12 
Oldham, Ashton, and Hyde Iramway, “Urdipary .. "—— 10 2 
——— 5 per cent. Cum, Pref. 9 
Perth Elec. Tramways (W А.). 5 рег cent. 1 Мн. Deb. Bk. 100 108106 
Potteries Electric Traction, Ordirary. 1-245. 000 4- 
—— per cent Cum „ 1 " 
—— cent Debenture dtock. 100 . 95- 
Provincial ways Co., 8005 1.24 912.. 10 44-5 
6 per cent. Cum. Pref., 1-10.000 10 94-104 
Rangoon do lec, Tramway and Bupply Co., 6 р. 0. Сеш Pret. Б 
"M par os cent. lst Mort. Deb. Btock, Red...........-. 100 85.0 
Sao Fen way, light, and PuwerCo. ....... ........ $1C0 121-125 
5 per cent. Jat Mort Deb , Red. 1929. 1-11,000 ....$500 .. 954-974 p.c. 
South Metropolitan Electric Tran.ways and Lighting бо, 
б per cent. Cum. Pref., 19,571-169.570, Prov. terts.. 1 1 
4 per cent. Deb Bt«ck, Red. 1-40.. . 100 road 
Sunderland District. Rlectrio чайчы, 5 p.o lat Mort. 
Debs , Red., 1-1 600.. 100 .. 70.75 
Yorkshire (West Riding) Elec Tram. Co, Ord, 70 001. 100, «о 5 1-1 
6 cent. Саш. Pref., 1-46, 261.. —— 5 34- 
44 per cent. lst Deb. Stock, Med. . . 1€0 84 


Electric Railways.— 


Amount 
Name. paid Last T 
Central London, Ordinary .. e 64-67 
N o .... 100 .. 82-84 
— eterred.. . 100 .. 43-46 
4 p'o. Deb. Stock (Prov. Script Certs, tally paid) . . 100 . 100-108 
City and South London, Consolidated а . 100 . 38 -40 
—— 4 per ceat Debepture Stock . —Á—Ó 1: 101-104 
— 5 per cent. Pref. Stock '91 ........................ 100 114-117 
ттге 97 э 97 90 Peco бо оо тә бо фо Фо оо өө Ө» өө 100 112- 
— — Т) Т) »9 01 А оееоов оо ов заво оо оссе ё о 100 110 113 
— Е i i OS, isa 100 108-111 
Liverpool Overhead, 5 per cent. Free. 10 10-104 
Ordinary, 1-50,000 10 84.53 
4 per cent. Mortgage Debentures, "Red, i. 1, 700 .. — d 
Underground Electric Railways 2009085: 5 per cent. 
Profit-Sharing Secured Notes . — 40-44 
Deposit Receipts .................................. — 40-44 
Telegraphs and Telephones.— 
Amoun 
Name. pala. Last pelos. 
Am? топ Telegraph Co., 1-25,000 . еа аа 10 2-5 
5 cent. Debs., Bed., ‘within 1-1, 069 . 100 . 84-87 
American Telephone and Telegra B теше 4 por cent. 

Bonds, „000 and 63 001-78 . 1000. 86-88 

Anglo-Amei ican Telegraph (a. Ordinary . . 100 .. 5-57] 
6 per cent. Preferred Ordinary . . 100 98-1 
D«ferred Ordinary ..................... о. 100 134-14 

Asc Fort gne Telephone Co, 5 per cent lst Mort. Deb. 

Stock, Redl 100 984-1014 xd 
Chili Telepbone Oo., 1-44.000_.............................. 5. 1-1% 
Commerci«1 Cable Oo., Ster. 500-year 4 p.c. Deb. Rik, He. 100 87-9) 
Cuba Submarine Te! Co., (Ordinary, т. 000. . 10 7-8 

10 pet cent erence, 1-6 000.................... 10 .. 16-17 

Direct Spanish Telegraph Co., ramaty VVV 5 3-8 

——— 10. pet cont Cum. Preference . e „9 9 105 
per cent. Debs., 1.600 .......................... 50 .. -994-1024 

Dieet rect United Indie Cable 8 5% rf EPA 5 20 153-14 

Direc est In е per cen » reg 

within 1-1,200, Вей..................................... 100 99-101 
Eastern and South African, 4 per cent. Mort. Debs., within 

15000,1909... c3 re egre Ryu аже Каз E X E 100 98-101 

—— —— 4 per cent. Reg. Mort. D«be. (Mauritius 5ubeidy), 

% 5s реон E dia zug ste E e AERA KE 25 98-101 

Eastern Extension, Australasia and ohinn, 1-300,000........ 10 . 124154 
4 per cent. Mort. Deb. Btock. Perp ................ 100 . 1 

Eastern Telegraph Co., Ordinary моск .................... 100 .. 130-135 
34 per cent. Preference Stock .................... 100 83-86 
4 cent. Mo Debenture Stock ............ 100 10 -105 

Great Northern Telegra Со. (uf Copenhagen) ............ 10 31-33. 

Halifax and Вессобел as Cable Oo., 44 per cent. lst Mort. 

Debs , within 1-1, 200, CC 8 100 99-101 
Indo-European Telegraph Со. . ..» 85... 54-57 
Marcont’s eless Telegraph Co , ‘Nos 55, 128. 84, 190.. e 1 2 ' i 
Monte Video Telephone Co., Ordinary. 1 14680. dius . .15/16-1 1/16 


5 per cent. Preference, 1-86,492 
Preferred 


1% ЭШ; 


National Telephone, Preferred ............................ 100 .. { 
Deferred Stock 100 .: 107-109 xd 
——— 6 рег cent. Cum. First Pref........................ 10 .. 10.12 xd 
„ per cent Cum. Second Pref.. ‚· . LO .. 10-12 xd 
— —— per cent. Non. Cum. Ibird ргеї.................. 5 .. S xd 
— —— 34 per cent. Deb. Stock, Rede.. P 100 .. -u9 
— —— 4 per cent. Deb. Stock, Red........................ 100 .. 1004-1094 
Oriental Telephone and Electric Сотраоу.................. r ely 
6 oent. Cum. Pref ............................ .. 153 32-1 7/38 
Расійс ап pe Tel., 4 p с. Guar. Debs.. Red., 1-1,000 100 .. 98-101 
United River Pi ele. odo таша, vy 107 -100, P, TEET 5 .. 7 
5 per cent. Cum. Pref. e 
——— 44 per dent. Debenture AUR Red. . 100 .. $891 
Telepbone Оо. of Egypt, o рет cent, Deb. Stock, Red.. . 100 .. ` 99-102 
West African Telegraph Оп, .............................. 10 ..- -10-104 
West Coast of America, 1-30 000 and 88,01 85,008 22 22 2% ..1f/16-11316 
p.c. Debs.. 1-1,500, gaar. XA estern — .. vo 101 
West India rand Panama Tel .. 10 17/32-21/32 
6 per cent. Cum. lst Ргеѓегепое.................... 10 8-84 
6 per cent. Cum. 2nd Preference e 10 S 
—— $ cent. Debs., Red. 1-800.. 5566 5 „„ „„ „„ оо оодо 100 è 100-1 
Western Telegraph Co., 1-207,95%0......................... . 10 15 
extern Telegraph Go ГАТ, содержа DUM. us 104 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns for Increase or Miles of Accounts for past year. 
week. decrease. track open. 
Line. 
Current Total 
Ending 1906. | Week, reef. | 1908, | 1907, | Ending E: 
Aberdeen Corporati Mar, 4 1210 151 2 в x hi 274| 24| Мауз1 Y 
een Corporation , ' - — 72,605 17, 676.000 | 1,689,682 
Ayr Corporation | » 7 180 17 |+ 5| = 8 8 a 1888 608, 878, 884 
Baker Street and Waterloo Ву... ,, 7| 3.125 | 2,350 |+ 775 + 7,339 Ea — c = P as 
Birkenhead ration ........| », 8 997 961 |+ 56| + 541 | 2363/2553 | March 31| 55,408 11,696,691 | 1,394,745 
Birmingham Corporation ....../Feb. 29 6,181 | 5,319 | + 862 — 663 | 5' 51| 18,567 008 215,345 
Blackburn Corporation ........|Mar. 4 963 926 |+ 37 + 5670 | 2590 | 25 s 85| 54,961 10:094: 008 ,002,572 
Blackpool Corporation.......... » 5 375 394 | — 21| — 1141 | 17) 174 2= МЕ = 
Blackpool- Fleetwood ‘Trams... Oct. 26 311 879 |+ 32| - 1,138 | 164 161 Dec. 51 54,819 | 2,707,918 625,110 
Bolton Corporation Mar. 8| 2,076 | 1,975 |+ 101| + 6591 | 42 | 42 | March 51 111,294 | 25,410,690 | 2,411,969 
Bournemouth € Corporation.. „ 4 1,306 | 1,351? | - 11] + 2,188 291 242 „ 31| 83,663 | 13,503,610 1,765,098 
Bradford Corporation .......... Feb. 25| 4,039 | 4124 | — 85| + 5,352 | 98 | 95 » 31 232,427 | 46,728,977 | 5,167,261 
Brighton Corporation .......... Mar. 8| 658 688 |- 50| - 5,822 1719117191| , 31| 50, 10,759,310 | 1,798,505 | 1-09 
Bristol AM Company. » 6| 4473 | 4625 | - 152 — 555 51 „ 51 266,769 | 46,902,257 | 6,178,886 
Burnley Corporation, Feb. 29; 1,114 | 1,085 | + 29 — 194 19 » 31| 62, 11 887406 1,206,830 
Burton Corporation -...... Mar. 8 249 246 + 3 — 641 » 51 15,575 3,383,687 421,517 
Cardiff Corporation ............| » 7| 1,869 | 1,820 |+ 40 — 320 T^ „ 51 106, 24,428,164 , 
Carlisle Tramways Company .... » 7 139 14|- 5|+_ 91 | 85 8*6 Dec. 51| 10,264 790 698 17 
Central London Railway... то » 7 6121 | 6,01 | — 283| - 2522 6 „  91| 349,898 43.657.557 1. 279. 688 1°85 
Cha X,Wuston,& Нашр. Бу. , 7 3,170 — — — | 64 = = aa T 
City aed South London Railway. „ 8| 5,90 | 2989 |+ 401| + 3,235 | 9 64 |А June 30| 88,456 | 10,018,780 — 
Colchester Corporation . ...... Feb. 26 160 151 ＋ 9 — 8 8 „March 51| 10,588 2,457,553 320,788 
Oork В. T. and L. Company ....Mar. 5| 380 | 402 |- 23|- 207 | 15| 154| Dec 31) 28,082 5:966, 891, 
Croydon ration............ „ б| 1,185 — — — 18c| 12 c March 310 62,065 | 13,514,918 | 1, C04. 408 
Darwen ration » 6 228 25|- 7) 58 | 728 723 = — — = 
‚ Dover tion..............|/Dec 28 181 160 | + 12'- 1124 4| u „ 31| 12,468, 3,178,063 328,406 
Dublin and теш Blectrio Ву... Маг. 6 88 98 — 7 T＋ 15 — = — 
Dublin U. ................ ie » 6) 4,62 | 4,570 ＋ 56 + 1,835 4 481 = = n са 
Dundee City Tramway » 4| 1, 1,049 + 20 + 2,182 22 22 May 15 57,672 | 15,554.905 1,162 792 
Hast Ham Qorporation.......... » 7|. 8%. - @ + 432 14 | 14 | March 31| 47,140} 15,049,240 | 1,062,151 
Glasgow Qorporation.. .......... 7 | 16,660 | 16,844 | — 181 718,251 1774 | 169 31| 887,381 | 224,063,088 | 20,360,367 
dioucest H Corporation ........ » 4| 28 255 — 57| — 15 | 15 $1 15,033 3,182,111 | 579,896 
d. N., Piccadilly and Brompton. „ 7 5,450 | 5,995 71,435 716,741 S 9 — — — un 
Halifax Corporation ............ - = — — — 52 37 » 51) 77,996 | 18,899,242 | 1,694,275 
Huddersfield Corporation ...... Feb. 29 1,456 | 1,41 |+ 45 + 3343 | 35, 35 „ 51| 81,196 | 16 252,150 | 1.804 745 
Hall Corporation. Mar. 7| 2428 | 23.6 |+ 11| + 6,765 | 25 | 86 „ 51 121,186 | 29,151,943 | 2,956,406 
Ilford tion .. Feb. 29 374 406 |- 32 — 104| 1 » 51) 26,499; 6,586,754 615,117 
Ilkeston Corporation .......... Мае, 4] 127 121 |+ 6| + 419 9. | 90 — ES = 
Kirkcaldy Co tion Feb. 26 251 228 T 25 — 71 7 May 15| 13,702 4,640,618 466,919 
APPS UL Tramways .. Mar. 4| 1, 140 1117 | + 8 + 855 39 x! кс le es =" 
Leeds MW Feb. 29| 5990 | 5,966 |+ 54 712,832 е March 3) 794 | 73,024,253 | 7,558,185 
Leicester ИШИМ. 7 An 4 3) — 1 gt — * RS 
Liverpool Corporation ТУРУР Feb. 29| 10,487 | 10,394 |+ 95| + 805 | 104 | 104 Dec. 31 565 793 | 122,094,528 | 18,115,934 
Liverpool Overhead Rallway.... Mar. 8 ‚590 06 16 + 54А] 925| 665| June 30 77,568 | 10,957,148 Tl 
London County Council ........ Feb. 22; 29,822 | 27,060 | +2,772 | +232,772| 98 | 98 | March 31/1378,014| 514,227 090 | 30,120 
Lowestoft Corporation » 28 139 10 + 9 — 34 — | Верь. 30 11.08 2,622,922 545,190 
Maidstone Corporation —À ‘eee 5 137 90 |+ 47 — 34 2 | March 31; 5.915 1 186,566 157,050 
Manchester Corporation .. » 7 13,890 | 13,343 | + 517 | 4716.72 172 | 161 „ 31| 719,673 | 143,264,501 | 15,523,459 
Metropolitan District Railway... , 7| 9,165 | 8,102 | 41,055| + 9465 | 24 24 ы — € £ 
Metropolitan Railway .......... » 8 5 164 | 14,832 | + 322 + 1,038 | 233 233 June 20 637,794 | 97,619,334 = 
Nelson Corporation ............ „7 118 131 |- 13 — 4l 23 23 | March 31 7,709 2,035,300 205.203 
N . Corporation... „ 7 3,740 868 | - 118| + 661 593 671 „ 51 210,491 | 45,526,468 | 4,963,174 
Newport (Mon ) . Feb. 29] 566 5663 |+ 2) + 3,083 | 1 14 „ 351) 32,421) 7,760,403 772 763 
Oldbam rporation ...рес. 8| 1,805 | 1,2744 | + 61| + 4,550 351 351 » 25 S4, 948 18,647,751 | 1,818,444 
Portsmouth Corporation. . Jan. 18 | 1,470 1.416 + 54 — 283 283 „ 31 98,911 20.668825 2,199,825 
Reading Corporation 8 is Dec. 5 567 558 — 9|- 788 134 134 „ 31 32,661 | 8,130 179 918.825 
Rochdale Corporation .......... — — — — — |209 |209 „, 31) 54,138] 9,749,202 1,201,364 
Rotherham Corporation .....:.. — — — ds — 10 | 10 „ 31| 26.816 5,745,298 618,211 
Salford ton Mar. 2 4219 4,17 2 4674 — — E 25 E Es 
Scarborough Tramways Co...... — — — — — 3786 4786] Dec. 31) 7.779 1,537,846 228,255 
Sheffield Corporeton . „ 1| 5,125 | 5,509 | — 186 711.458 65, | 653 | March 25 276,907 73.956, 229 6, 804, 656 
Southampton Corporation yw 4 £90 826 | + 65| + 3,187 | 18 18 » 31 А 9,437,596 1, 148,085 
gouthend -on-Sea Corporation " 6 257 25823 — 5 + 204 9 9 „ 31) 20,076 | 4,431,728 590,518 
Stockport Corporation .......... p. me = — — — 25 25 „ 51 50,127 8,617,127 : 
| 
Sunderland Corporation ........ „ 8 1,116 | 1,266 | ~ 150| – 2675 20 | 20 „ 31 72,596 | 17,485,132 | 1,536,485 
Swindon Corporation .......... — — — — — 43 44 „ 31) 8,300 2,675,221 224,417 
ПАТРИОТ an D 181 — — — 516, — — = = 
Wallasey 10.5. 0. F m T 757 714 |+ 43) + 768 13 68 1245 „ 51) 45,607| 7,995,451 862,123 
W. Corporation ........ — — — — — 9 64 э 51 19,200 | 4,965 996 499 785 
West Corporation ........ Feb. 2/| 2,1» | 8,060 | + 58 + 2,255 14 14 7 » [51 178,881 35.608.885 | 2,556,854 
Wolverhampton Oorporation....! „ 26 809 742 ＋ 67 ＋ 607 | 20 20 „ 31 43,825 9,276,095 966,155 У 
| | i | | 
— ——ʒ — 
И * 1905-6 figures. f And 08 miles of interlacing track. à Train mile. c Miles of route. А Halt-pear’s garer’ 
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MEASURED RATE. 


It is useless to attempt to get away from telephony at 
present, and perhaps it is just as well it should beso. In 
our last issue we deliberately left ourselves open to the 
rejoinder, which was at once forthcoming, that certain 
household requisites can be and often are ordered by tele- 
phone. Contpared with the ordinary business use of the 
telephone, these household requisites loom small, and it is 
not every housewife who has the privilege of having two 
accounts to play off one against the other, and the house- 
hold goddesses are few who would transfer an order because 
“ Engaged " was the reply of the moment. The fact that 
* Engaged ” is the reply goes а long way to show that the 
“young man” is at his work, and is not inefficient. 
Besides, there is a law of averages, and if housewife No. 1 
transfers her orders from A. to B, it is just as probable 
housewife No. 2 transfers her order from B. to A. 
We venture to differ from Mr. Webb's conclusion 
that transfers of this kind happen by thousands hourly 
within the confines of the kingdom. We do not argue for 
infallibility of business men, but we do argue that on the 
whole they know better how to use their tools in business 
than their would-be teachers who are not in business. In 
many cases the only way to deal with & statement without 
trespassing too much upon space and patience is by a flat 
denial. Mr. Webb unfortunately says too much about his 
years and experience, because there are others by no means 
chickens either in years or experience, and their word is 
as good as his. He makes dogmatic statements, and we 
dogmatise in reply. We ask why and how in order to 
see upon what basis the statements are made, but we 
neither get the why nor how. Thus, again, why should 
measnred rate raise efficiency? Is it simply because with 
the fiat rate the telephone may be used frivolously? Is 
frivolity a customary phase in business work? An ineffective 
call is due to many causes—not always because the line is 
occupied with business communications. If it is merely a 
question of number of calls in a given time, the business 
man is keen enough to determine if the actual loss 
warrants his doubling his line. The number of calls per 
hour differs considerably with the particular hour of the 
day, and neither measured nor flat rate will alter the 
congestion at certain hours. Unless Mr. Webb can prove 
the frivolous calls increase the congestion at particular 
hours, his argument about one rate increasing efficiency 
and the other reducing it falls to the ground, and we 
feel bound to emphatically dogmatise that business men 
are keen enough to see that it is business first and 
frivolity afterwards with their telephones. We absolutely 
agree with Mr. Webb that there does exist a minority 
of business men who in all kinds of ways act 
against their own interests. Grant it be во, the 
majority ought not to be punished for the sins of the 
minority. Now for another dogmatic assertion. We do not 
believe there exists and we challenge Mr. Webb to give 
a single case in the whole world wherein the small user 
does not benefit at the expense of the large user. It is 
evident that the economies of production have been 
forgotten in his assertion that the loaf, or the book, or 
the paper are the unit. Certainly each forms a derived 
unit—convenient for common use—but neither, if we 
may 80 term it, is a basic unit. The price of unit loaf is 
derived from the prices of the sack or quarter of flour, and 
the number of four-pound loaves that can be made per sack, 
and the cost of making and distributing such a number 
of loaves in addition to the profit thereon. The price 
of a loaf is not based upon the cost of that single loaf, nor 
should the price of an effective telephone message be by 
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implication based upon the cost of one message. We have 
asked how is the price per message obtained. We think 
we know how 16 might legitimately be obtained, but that 
is not the point. Неге is а sample of the information 
wanted in concrete form. A girl who gets, say, 25s. a 
week can easily deal with from 4,000 to 4,500 calls per 
week. Is the wages cost per measured rate determined 
by the division of 258. by 4,000 or 4,800? Are the 
other factors of cost similarly obtained, and, if so, what 
are the real figures! Is Mr. Bennett right, and the 
measured rate introduced simply to get more profits? 
Has telephonie exploitation hitherto been profitable to 
the exploiters? If so, and business men find a measured 
rate increases the cost, why should they not infer that the 
rate chosen is too high? Why should they not agitate to 
have the rate lowered if its imposition means additions 
to the large profits of the exploiters? If the question 
merely concerns а Government department, surely the 
Post Office, either with its letter-carrying, telegraphic, or 
telephonic business, is not intended to be a “‘get-all-you-can 
department” for the Treasury? It is not a trading 
concern, and while it should not be carried on at a loss 
or inefficiently, it should not be merely a profit-making 
concern. Mr. Bennett gives figures to show that the pro- 
posed or actual measured rate is much greater than need 
be when compared with other rates with which he has had 
experience. The users, or, at any rate, those who have 
spoken publicly, say that the exchanges to which he refera 
are efficient. If that is true, all assertion to the contrary, 
it is certain that the ordinary telephonic charges in this 
country are too high. No one objects to a measured rate as 
a measured rate; the objection is that it is far too high, and 
means more profit to the exploiters without any betterment 
of the user. What is the objection in giving the actual 
prime cost so that business men can determine whether the 
rate imposed is too high or too low 


LATE HALIFAX TRAM ACCIDENT. 


All concerns, be they municipal or company, must work 
out their own salvation. Last week there was a dress 
debate in the Halifax Council concerning its tramway 
system, which, according to most of the members, is in а 
most unsatisfactory state of organisation. Due attention 
has not been given to maintenance, initial mistakes were 
many and costly, the lines were not designed so as to be 
worked with the greatest economy, and the new brooms 
are said to be making a clean sweep with а rush. That is 
as it may be, and we rather commend the new manager 
and the new chairman of committee for stating forcibly 
and bluntly the true state of affairs, but we do not 
approve nor agree with the attempt to saddle the Council 
and the general rate with the loss due to the tramway 
accident at Pye Nest. It is quite certain that no com- 
pany could come upon a third party to foot its accident 
bill. All such losses must go against revenue or reserve, or 
some other account connected exclusively with the under- 
taking. It is of no importance to elaborate this view at 
length, as the Halifax Council, while sanctioning a capital 
expenditure of £8,500, did во upon the understanding that 
this was not to be saddled on the rates. Still, if the money 
is spent and things do not improve, as it is hoped they 
will, it may be that ultimately the rates will have to face 
the loss. The position, however, seems fairly simple. In 
thelong ago the tram system was prosperous, then came 
the strike and the accident ; things were left undone that 
ought to have been done till matters got to be in a bad 
way, and to put matters right money must be spent. 
Those who know best say the money will be well laid out, 


it will bring about the return of prosperity, and the 
revenue will meet the demands upon it. May it be so. 


THE LEEDS RATES. 


The Leeds Corporation Finance Committee have con- 
sidered their budget for the ensuing year, and propose 
to reduce the rates by one penny in the pound. According 
to the Yorkshire Evening Post, this reduction is secured by a 
timely rearrangement of accounts. To quote from our 
contemporary: “For several years past there has been a 
big surplus on the city fund aecount, and a bigger 
deficiency on the consolidated rate account. Now a 
complete transformation is proposed to be brought about, 
by which a surplus of over £160,000 on the city fund 
account shall be changed into a deficiency of £2,067, 
while a deficiency of over £100,000 on the consolidated 
rate account shall be wiped out, and a surplus created 
of £2,570. These calculations also allow for the nucleus 
to be set aside for the forming of four reserve funds— 
viz, £5,000 for the water department, £3,000 for the 
gas department, £4,000 for the tramways department, 
and £3,000 for the electric lighting department—a total 
of £15,000." The far-seeing policy of the Finance Com- 
mittee thus provides for a contribution of £4,000 to the 
tramways reserve, which is a poor return for the £85,000 
taken from this reserve fund last year. We look forward 
to the report of the Council at which this proposal is to be 
considered. 


ROYAL HUMANE SOCIETY’S MEDAL 


We have to congratulate Mr. F. Hope Jones, M.I.E.E., 
on a matter which is not directly connected with engineer- 
ing. On Jan. 4 he, with some hundred others, was skating 
at the Welsh Harp, when a Mr. E. P. Brand fell through 
the ice into the River Brent. The water at this point was 
some 12ft. deep, and Mr. Hope-Jones made a gallant 
attempt to rescue the unfortunate gentleman. He dived five 
times in his attempt to find Mr. Brand, without being suo- 
cessful. The risk of diving through an opening in the ice is 
extremely great, and we are pleased that the Royal Society 
have awarded their bronze medal to Mr. Hope Jones 
This was presented last week by Dr. Danford Thomas, the 
coroner for the district, who, knowing the full facts of the 
case, was pleased to be the intermediary between the 
Royal Humane Society and our engineering friend. We 
have admired his pluck before in pushing his excellent 
schemes for the distribution of standard time, and are 
pleased that his courageous attempt to save life has been 
suitably acknowledged. 


A CARBON-FILAMENT MERCURY-VAPOUR LAMP. 


A form of mercury-vapour lamp in which the colour 
effect is improved by the presence of a carbon filament, 
forming an integral part of the lamp, has been recently 
patented in Italy. The carbon filament is enclosed in a 
U-tube, which also contains a little mercury. On closing 
the circuit the carbon filament glows and gradually 
vaporises the mercury, which then takes a prominent part 
in the illuminating effect. The energy consumption is 
only slightly increased because the presence of the vapour 
somewhat cools the filament, so that its resistance rises and 
the total combined current taken by the filament and the 
vapour does not increase appreciably. The lower tempera. 
ture of the filament gives it a red glow, and so serves to 
provide the necessary red rays.—Der Elektroteehniker. 


— — — 
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VECTOR ALGEBRA FOR ALTERNATE-CURRENT 


PROBLEMS. 
BY WILLIAM CRAMP AND C. F. SMITH. 
The notation which has been introduced by C. P. 


Steinmetz for dealing with alternating-current problems 


(as set forth in his books) has but one disadvantage— 
viz. that it does not discriminate between a unit vector in 
& particular direction or along a particular axis and the 
operator called j. This follows in consequence of the 
foundation of the system, in which the unit vector along 
the horizontal axis is denoted by 1, and tbis unit is 
operated upon by j, so that the unit vector along a vertical 
axis becomes 
jxl=j. 

This leads to no confusion when the system is once 
thoroughly understood, until it is necessary to multiply a 
vector by a vector, when an extension to the notation has 
to be adopted to cover the observed physical results, 
involving a distinction not easy for the average electrical 
engineer to understand. To avoid this difficulty it is only 
necessary to discriminate clearly between unit vectors along 
particular axes and the operator j, and also to discriminate 
between complex numbers (such as impedances, admittances, 
etc.) and vectors. 

In what follows the notation of Steinmetz as regards 
complex numbers has been rigidly adhered to, but when 
it is necessary to obtain relative values of two vectors with 
reference to а particular axis, this axis is called the “ axis 
of reference," and is denoted by а single'. Similarly 
vectors measured along an axis at right angles to this are 
denoted by ". The time of the diserta is reckoned 
counter-clockwise, and j becomes simply an operator which 
rotates any vector through 90deg. counter-clockwise. In 
such a scheme the signs ' and " may be taken to represent 
the designation of a unit vector along a particular axis. 
Thus a vector A may be written 


a,’ + ай» 
where a, and а„ are the actual numerical values along the 


respective axes of the components of the vector. It is 
evident also from the definition of у that 


ы ГА LL 
419,70 


ie, multiplying a vector marked by a single dash () by j 
gives a similar vector marked with a double dash (“). It 
follows also that a,” xj = - а, and so on. 

To illustrate the advantages of this system the trans- 
former has been chosen as being the most generally useful 
example in alternating-current work, and the explanations 
attached to each equation should serve to make the system 
of notation quite clear. Throughout, large letters signify 
vectors and complex numbers and small letters denote 
numerical values only. 


General Equations of the Transformer. —In the transformer 
the volt-amperes appearing in the secondary cireuit (whether 
useful or waste) are all supplied from the primary through 
the medium of the magnetic flux. It is necessary, there- 
fore, to consider the relationship which exists between the 
equations of the two circuits, and also to carefully dis- 
ram between the secondary voltage and current, E, 
and C, and the voltage and current which in the primary 
circuit represent Е, and C,. In other words, it is necessary 
to realise the difference between Е, and a voltage which, 
applied to the primary circuit, produces that magnetic flux 
setting up E,; and also between С, and that current which 
flowing through the primary windings produces ampere- 
turns to counterbalance those due to C, in the secondary 
coils. We can best approach this relationship by consider- 
ing the secondary circuit independently, afterwards tracing 
its influence upon the primary input. We Коож (1) that 
the secondary current, C, sets up ampere-turns producing 
through the transformer core a magnetic reaction. (2) This 
reaction is opposed and balanced by a current in the primary, 
C, producing an equal number of ampere-turns. (3) The 
total primary current, C,, is the vector sum of the current 
balancing the above reaction and of the current producing 
the magnetic flux corresponding to E, the secondary 
E.M.F. 


Fig. 1 expresses the voltage equation for the secondary 
circuit. In vector notation this is 


E, - C. Z T C. 2. . . . . (1) 


meaning that E may be resolved into two components, one 
of which is absorbed by the load impedance and the other 
by the secondary impedance. These two components are 
C; Z and C, Zz. 


C2 
Fic. 1. 


Fig. 2 shows the corresponding equation for the primary 
current. Here Ci, the primary current, is resolved into 
two components : (1) that part which balances the reaotion 


Ci 


Cs 


ó 
о 
Fic. 2. 
due to the secondary current, C,—this is marked C., and is 
equal to 
-1 
k 
where Е is the ratio of turns = 


C 


primary turns ; (2) that 
secondary turns 

part which provides the flux producing E, marked Co. 
Thus 


C,» C £0,» - 10,6, (2) 


Fig. 5 shows the diagram for the equation of the primary 
E.M.F. In it E, the applied primary pressure, is resolved 


Fie. 3. 


into two componente: (1) that which balances the back 
E. M. F., called Ei, where E, 2 -k Ez; (2) that part which 
is absorbed by the impedance of the primary windings, 


written C, Z,. In vector notation the equation is 
E- EI +C, Z= - E,4 C, Z, (5) 
Expanding equation (5) by means of (2), we get : 
Е-Е, T C, Z 4 C, Z, (a) 
Since E, = - ЕЕ, and C.- 105 we may write 
equation (1): 
E, =k? C, 2, +k? C, Z. 
Substituting in (4) 
E= K C, Z, +k? ©, 24-0, Zi ＋ Co Z, (5) 


The meaning of C. must never be forgotten. It is a 
vector opposite in direction to C, of an arithmetical value 


+ times that of Ca. 


Equation (б) is the general equation for every form of alternate- 
current transformer. In it the relationship between an imped- 
ance in the primary and an impedance in the secondary is 
clearly expressed. Z, is a number of ohms in the secondary 
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circuit, so also is 7. С, is a current in the primary circuit. | From definition of no-load conductance and susceptance 


In order to express the pressure drop in the primary due to 
Z, we find it necessary to multiply Z, by k? as shown. 
Returning to equation (5) we may call attention to the 
fact that С, Z, is usually а small quantity ; so small that 
many neglect it altogether. It is, however, the very 
advantage of vector algebra that it is quite easy to take 
everything into account. 

e may now select some axis of reference for the 
vector diagram. In choosing such an axis it will 
naturally be found advantageous to select that vector 
most often occurring in the equation to be expressed, 
for care in this respect often simplifies the resulting 
expressions. In this instance it is, therefore, an advantage 
to adopt C, as the axis of reference. We take it as hori- 
zontal and mark it as a vector c,. The actual value of this 


vector is с, = aa c amperes. 


In order to find the value of ¢, we shall need C, in terms 
of either С, or C. We know that 


C,=E, V- C, (Z,+2Z) Y, 


Which means that if we operate upon the vector C, first 
with the complex number (Z, + Z) and afterwards with 
the complex number Y we obtain the vector C,, repre- 
senting the current supplied to the transformer for magnetis- 
ing and for iron losses. This expression is very interesting 
as showing the connection between load and magnetising 
current. Substituting in (5) this value of C,, we get 


E- C, Z, +h? C. Z +С, Z, 120, (Z,- Z) Y Z, (6) 


All the vectors which compose E are now in terms of С,. 

It is to be noted that directly we define the position of 
а quantity by inserting the dashes (' and ") which indicate 
& vector parallel or normal to the assumed axis we 
change the letter indicating & vector from the large letter 
to the small one, for the dashes decide the direction and 
the small letter gives the numerical value. Hence the 
small letter with the dash is equivalent to а number of 
units with the direction in which those units are actin 
defined —i. e., a small letter with a dash is a vector an 
completely replaces the capital letter. Another way of 
looking at this matter is to consider the small letter as the 
number of unite and the as a unit vector in a particular 
direction. This explains also why, when referring to the 
numerical value only, the ' or unit vector is omitted. 

Example to illustrate the use of the symbolic equations for 
obtaining the vector relations in an actual transformer.— 
A core-type single-phase 50-frequency transformer has the 
following constants: net core section, 20 square inches ; 
length of mean magnetic line in the core, 60in.; maximum 
magnetic density, 45,000 lines per square inch ; primary 
turns, 1,500 of reactance r, = 7 ohms; secondary turns, 
100 of resistance r, = 0:025 ohm; pri reactance, 
14 ohms; secondary reactance, 0:036 ohm. Find the 
symbolic expression for the no-load admittance, and assum- 
ing the flux common to primary and secondary as constant, 
give the equations for, and value of, the primary input 
corresponding to a secondary output of 20 amperes (non- 
inductive load). 

From the above dimensions we have: core weight 
= 524]b. approximately. With 50 frequency and the densit 
given, the iron loss will be about one watt per pound. 
Hence iron loss = 524 watts. 

45,000 lines per square inch needs six ampere-turns per 
inch in good iron (imbricated joints). 

Hence primary magnetising ampere-turns = 6 x 60 = 560. 

Primary magnetising idle current 

560 . 
1,500 0:24 ampere (maximum) 


«017 R. M. S. 
Now the maximum flux = 45,000 x 20 = 9 х 104 lines. 
Hence primary volte (indueed) 
,,044 x 1,500 x 50 x 9 x 104 
105 
= 5,000 — ei. 
524 


Energy current for iron loss . а 0:108 ampere. 
gy r n loss 5,000 pe 


Energy current = g ei з= 108 ampere. 


„ 9 = 2108 000086 mho. 
5,000 


3 
Idle current = b e, = 0:17 ampere. 


„ 5 = 1T 1.090057 mho. 
3,000 


Y =g +j b = 000056 + 000057 7 

= primary admittance on no load. 

If the flux common to the two coils is constant, 80 also 
is the magnetising idle current and the iron loss energy 
current. 

Ratio of turns = 15 =k. 


Secondary induced volts, е, = 500 = 200. 


Whence 


1 1 4 
The current c= 5 с, = — х 20 = ampere. 
' 7 2 15 5 


We shall now proceed to make use of equation (6), 
and for convenience we shall consider the parts of this 
expression independently. Writing out the expressions 
for the impedances in full we have: 


2171 2,57 —j 14 
Za 7 -j 22 025 -j 036. 
бо 22 7TZ-(rz TT) - (2, +2) 025 17-5 (036), 
for the load is non-inductive—i.c., x= 0. 
From equation (1) we get with C. as axis of reference, 
E, c (Z, ＋ Z). 
Substituting the values already obtained, 
E, =c; (025 Tr) - 036 c,". 
The real value of c, being 20 amperes and of с, 
200 volte, we get 
200 = (*5 + 20 т) (72), 
m which by the usual process we get the real value 
of r. 
| (5 + 20 т)? + (0:72): = 200 
1 
72+ 20 T = 100 — 00192. 


The last figure is obviously negligible in this case. This 
shows that the secondary resistance is very small compared 
with the load resistance, r, which should always be the 
case in well-designed transformere, so that 

f = 9:999 ohms, or practically 10 ohms. 


Also, if 0, = the angle of lag of the secondary current 
behind the secondary induced E M F., 


tan 0, = 5 00586, and 0 about 0 2deg. 
1211 10025 


It is hardly necessary to call attention to the impossi- 
bility of measuring such an angle from a diagram, but 
vector algebra gives it us exactly 


Terminal volte = c, z = 199-9. 
We have, then, from the first part of the expression for E 
from equation (6) 
B C . (Z. T Z) +С, Z 
=æ k? C, ((10:025) - j 056] +С, (7 — 14) 
=C, (2,263 - j 22-1) 
. 2,265 - C . 221 


4 , 4 n 
= ( ка 2,265) : (+ | 221) 
« (35,016) — (29:5)". 
The second part of E from equation (6) becomes 
k? C, (Zz + Z) Y Z,=C, (2,256 -j 8:1) Y Z, 


me 36 . 57 . 
— C ° 2,256 = 81 ( — m — 7 = 14 è 


This may be multiplied out according to the ordinary 
rules for multiplication of complex quantities, and gives 


С, (2'368 – j 0-245) = (3114) — (0227)". 


—  — 
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The latter is the voltage necessary to maintain the 
mene UNDE eurrent through the impedance of the primary 
winding. It ів obvious that this might be obtained from 
the expression C, Z,, where C, has the value 0:108 + j 0:17 
already worked out. The complete expression for E is then 


E = (5,016) — (29 5)” + (3:114) — (0:327)" 
= (3,0197 – (29 83)”. 
So that e= /(3,019)?+ (29°83)? = 3,020 volts. 
So for a load of 20 amperes on the secondary of this 
transformer the applied voltage must be raised from 3,000 
to 3,020 if the flux is to be kept constant. At this load 


the applied voltage leads the load current, С,, by an angle 
such that 


29°83 
о 6, = 
5,019 
0, = 50 (about). 

It will be noticed that, by neglecting the last part of 
equation (6), the primary voltage would come out 3,018, or 
about 0 06 per cent low. This is of course, less than the 
error of а very good voltmeter, so that neglect of this 
factor is usually justifiable. 

The total primary current in the transformer is 


C, + C. 
C, we already have as = amperes ; C, we also have in the 


form E, (7+ 5) 


= *01 (nearly) 


='108 + 0717. 


The temptation under the ordinary Steinmetz notation 
is to add these direct. Bat this is only correct if С, and 
E, are in phase, which practically never happeus ; aud this 
temptation is guarded against in the notation here sug- 
gested, because we know that we can only add directly 
components along the same ax«s of refereuc», We chose 


Dut C, in 


the form given above ів in terms of E, as axis of reference, 
80 that it cannot be written. 


108 +017. 
Now it has already been shown that 
C=}? C, (2,* 2) Y 


= С, (2,256 -j 8'1)( 


C, as the axis of reference and wrote it = Ы 


30 t jo) 
109 10% 


-( ов) + ($ 0128) 
8 3 
= 0:107 +0171’; 
which is very near the value given above, showing that Е, 


and C, are nearly in phase. Wo get now 
C, = C, + C. 
= t4 107 +171 
5 
=1°44 +171. 
Hence С, = VI 44): + (171)! = 1:45 amperes. 
The tangent of the angle of lag of C, behind C, 
= tan e 
1:44 
0, = 6deg. nearly. 

And it has already been shown that the applied voltage 
leads C, by deg. Henco the applied voltage leads the 
total primary current C, by 

ф = }ер. + 6deg. = 61deg. 
So that the power factor = сов ф = 0 99. 
The watts input may be obtained either by the product 
e c cos ф = 3,020 x 1:45 x 0 99 = 4,540 watts, 
or by direct vector multiplieation thus : 
Input = E C, = (5,019 – 29 8”) (L:44' 171). 
In such an expression only vectors measured along the 
same axes can produce power—i.c, of the total product of 
the above four factors only. 


5,019' x 1:44' - 29:8" x 171“ can represent power. For 
such factors as 3,019' x 171“ represent the product of 
vectors at right angles .., they may be written 


5,019 x 171 x cos 90deg., 


which is obviously zero. Thus by direct multiplication 
we get 


Watts input = 4,542 watts. 
In this way is that difficulty of products always present 


in the Steinmetz notation completely eliminated by this 
system. 


HIGH-VOLTAGE INSULATOR MANUFACTURE.* 
BY WALTER T. GODDARD. 
(Continued from page 373.) 


So much space has been given to discussing the value of 
the insulator when under rain that its pleasant weather 
qualities may seem to have been overlooked, but there are 
sudden and severe demands upon the insulator in the 
pleasantest weather, mainly from lightning and switching. 
When a rise of potential far above normal working voltage 
comes upon a perfectly dry insulator, the stress between 
line wire and pin is very sensibly increased, and that this 
stress shall not be too severe the distance between line 
wire and pin should be made ample by the introduction of 
several shells of porcelain. The specific inductive capacity 
of porcelain or its flux-carrying capacity is a perfectly 


definite thing, compared to air about 4°4, so that for any 
given potential, area of contact, and thickness of shell the 
density is determined. Porcelain, however, unlike some 
dielectrics, give due notice when overburdened by a pale 
violet light over its entire surface. Fig. 9 shows two 
porcelain shells subjected to 100,000 volts, their very evident 
distress being photographed by their own light. Fig. 10 
shows better than can words how it is that so many lines 
have trouble with central shells breaking down. The 
designers in this case had failed to provide against the 
great concentration which will in time disrupt the finest 
porcelain. From these experiments it appears that, to 
avoid getting into serious trouble when potentials somes 
where near the arcing-over capacity of the insulators are 
applied, it is necessary to provide considerable body of 
insulating material between line and pin. 

Mechanically, insulators can be designed for any load by 
the proper disposition of material. Good electrical porcelain 
has a crushing strength in excess of 15,000lb. and tensile 
strength ranging between 1,500lb. and 2,0001Ь. per square 
inch. The latest development in excessively high-voltage 
insulators is but a reversion to a type long since discarded 
by lower-voltage engineers — t.e., the underhung or 
suspended type of insulator. Reference to old telegraph 
manuals shows that the first English telegraph systems 
were insulated by underhung insulators of bowl-shaped 
porcelain. To come down to the present, all our troll: у 
wires are suspended below the supporting device. Fur 


* Paper read before the Canadian Society of Civil Engineers, 
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ears wireless telegraph companies have been using strain 
insulators in series, so the newest high-voltage insulator is, 
in reality, the oldest. Fig. 11 shows a modern develop- 
ment of the underhung insulator of five units designed to 
operate at 100,000 volte, grounded neutral, with a factor 
of safety of 4. It is intended to allow the con- 
ductor to swing freely in any direction. Figs. 12 
and 13 show towers for a 100, 000-volt line using 
suspended insulators. The reason for using suspended 
insulators is largely a matter of cost, since it is 
entirely possible to build porcelain insulators of the con- 
ventional type of sufficient size to successfully operate 
at any vol but the extreme height and diameter of a 
pin-type insulator for 100,000 or 150,000 volts makes the 
cost prohibitive. A suspended type of insulator has 
several advantages which it is well to understand before 
going into details of design. Of paramount importance is 
the unit formation making it possible to increase the effec- 
. tive insulation whenever it is desired to raise the line 
voltage, or wherever it seems desirable to present extra 
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leakage surface because of salt fogs or smoke from 
railways and factories. Many lines start operation at 
much lower potential than designed for because the 
initial load is light, and the potential need be increased 
only when regulation demands it. With the pin type of 
insulator there is no alternative but to invest at the start 
in the largest insulators which the line will ever need, 
whereas in the suspended form additional units may be 
introduced whenever the growth of power business 
warrants an increase in potential. In the pin type of 
insulator the nearness of line wire and pin must always 
prove a weak point for lightning assaults as well as an 
aggravator of line charging current difficulties. The 
suspended type gets away from both difficulties by a wide 
separation of line conductor and supporting structure. 
incidentally the position of the conductor below the cross- 
arm permits the supporting structure to act as a lightning 
rod, and so to relieve the line of much lightning stress. 
Mechanically, provision must be made to prevent the 
swinging conductor from coming too near the tower struc- 
ture, but the extra length of cross-arm necessitated by this 
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feature is more than compensated for in cost by the fact 
that there are no twisting strains upon the arm. Insulator 
unit formation presents another very positive advantage 
in the matter of breakage. When a shell of a pin-type 
insulator becomes cracked or broken the whole device is 
rendered worthless, as it is utterly impossible to break the 
cement joint forming the bond between shells. Further, 
the cracking of a shell, opon i an inner shell may 
cause immediate shut-down, or at least shut-down during 
the first severe rainstorm. Оп the contrary, the breaking 
or cracking of one of the shells of а suspended unit type 
insulator takes away. but that one unit from the series. 
Thus, in the case of а five-unit 100,000-volt insulator, а 
broken unit reduces the total strength but 20 per cent. 
With these very evident advantages it is small wonder 
that with voltages reaching toward 100,000 the underhun 
insulator should be adopted. The first question, that o 
mechanical strength, was promptly disposed of by so 
designing porcelain parte that strains were all compression. 
The next question, that of electrical strength under normal 
operating conditions, was not so easily solved. In the 
first designs single shells of porcelain of fin. thickness 
were maed. but when a series of five such shells was sub- 
jected to a 300,000-volt test а new condition was found to 
have been introduced in the way of a potential rise around 
the first units, and it was found by repeated test that any 
sudden application of potential, or even change in potential 
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already applied, would puneture the end shells, which, if 
made of economical pottery size —i. e., 14in. diameter— 
would have a flash-over potential of approximately the 
ultimate puncture strength. This condition analyses some- 
what as follows: The shells and metallic connecting links 
form а condenser of certain definite capacity, which for 
the sake of analogy may be likened to а mass of rubber 
or other elastic material Carrying out the analogy, the 
rubber is struck & smart blow with & hammer. The 
surface struck, and layers of material immediately adjacent 
to it, feel the force of the blow most severely, and if 
the mass be thick and of great inertia, the force of 
the blow is barely preceptible on the surface opposite 
to that where the blow was struck. Moreover, the 
elastic material is no sooner struck and compressed than 
it attempts to return to its normal shape. This pro- 
perty of inertia is duplicated in the action of con- 
densers in series. Call it what you wish, dielectric 
hysteresis or anything else, the effect is there, and if proper 
precautions are not taken, the outer layer of resisting 
medium, in this case a porcelain shell, will be disrupted. 
Unquestionably the dielectric strength of the unit must be 
increased, and the proper method is by supplying an inner 
protecting shell so that the puncture strength of the built 
up unit shall be far in excess of its flash-over potential. A 
unit so constructed is practically indestructible, and will 
carry continuously its flash-over potential without heating 
or its surface being covered with static, which impairs the 
efficiency by shortening the leakage path. Under normal 
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Operating conditions the end unit is the only one which is 
subject to unusual strains, but the failure either by 
mechanical breakage or arcing over may at any time put 
similar strain upon other units, so it is а wise provision to 
guard all shélls against possible puncture. Having made 
the unit secure against puncture, the next concern is with 
leakage distance, which must be made of sufficient length 
to prevent any considerable current flow when the entire 
surface is covered with a thin film of water. Неге, again, 
cost governs, since the unit construction permite the use of а 
few large or several small parte, As noted before, 14in. is an 
economical size for the potter to produce, and as the metal 
parts are the same for any diameter of shell, it is this size 
which returns most in insulation for each dollar invested. 
Fig. 14 shows the construction of a unit of a modern 100,000- 
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volt insulator. The shape of the shells is not of importance, 
since in testing to flash over under working conditions 
pains were taken to wet all surfaces thoroughly and so 
produce artificially the worst possible conditions; but it 
must not be taken for granted that leakage over an 
insulator is a desirable thing—in fact, the time when an 
insulator will leak sufficiently to dry itself should be post- 
poned as long as possible by logical designing. То accom- 
plish this it is, of course, necessary to permit as little water 
as possible to spatter on the underside of the shells, and 
this is best effected by deflecting the water away rather 
than toward the insulator. If this were the only thing 
to consider, the best shape of shell would still be in ques- 
tion. There are, however, other conditions. When, in the 
course of а severe storm the under as well as the upper 
shell surfaces have become thoroughly wet and leakage has 
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commenced, the first spot to become dry is the inside of 
the innermost shell at the point of smallest cross-section, A 
in Fig. 11, and a small arc is at once formed which, 
if allowed to persist, will heat and crack the shell. To 
avoid this the edge of the shell is brought down till the 
point B is of such a distance as to induce the are to 
play between B and the malleable iron cap, C, of the 
unit immediately below. An are of considerable magni- 
tude may be maintained between these two points 
without heating the shells above sufficiently to cause crack- 
ing, since the air currents established tend to keep down 
the temperature. Current sufficient to support an arc 
between B and C will, unless the rain be very heavy indeed, 
dry & portion of the surface between D and E, which causes 
the arc to straighten out, and if there be sufficient current 
at high voltage, it will eventually be held between the 


conductor and the supporting structure. Fig. 11 shows 
the 5 breaking down between the beginning of 
actual leakage and the maximum are, which is not 
sufficiently close to the insulator to damage it With only 
500 kw. at 300,000 volts available the above deductions 
were found to be true, and the ability of the design to rid 
itself of arcs formed upon it demonstrated beyond ques- 
tion. The suspended insulator thus becomes an automatic 
relief valve, which may be relied upon to discharge tho 
line safely and effectively without damage to iteelf or 
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serious interruptions to the service. The curves of 
Fig. 15 show action of a five-unit insulator under partially 
wet and wholly wet conditions, and permit of estimate as 
to probable operating safety factor. The current values 
which were used in plotting these curves were obtained by 
means of a Thompson voltmeter, calibrated in amperes, 
introduced into the high-voltage winding at its middle 


point. One side of the instrument was well earthed in 
order to protect the operator. Voltages were gotten 
by means of a needle gap carefully protected from air 
currents. 

The method of utilisation of freely a ty insulators 
may be of interest. Fig. 12 shows a modern 100,000-volt 
line using suspended insulators, this particular tower 
carrying vertical load only. due to weight of cable and 
such side strain as may come from wind pressure. Fig. 15 
shows a dead ending tower for use wherever the tower 
arrangement departs from a straight line. Figs. 16 and 1'/ 
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show in detail how this dead-ending is accomplished, and 
how the cable is passed from one sai clamp to the other. 
The underhung system of insulation works out with 
pleasing directness and simplicity, and its comparative 
cheapness argues for its wide adoption for the higher 
voltages. The cost of such insulators, as at present 
manufactured, ranges from 1:6040]. to 2dol. per unit, 
depending on the nature of the fittings. At least two 
14in. units would be required for 60,000 volts, and as a 
60,000-volt insulator can be secured for prices ranging 
tween 1 70dol. and 2°30dol. each, the question of the use of 
suspended units for voltages below 75,000to 80,000is largely 
one of safety factor and investment. The foregoing has 
given little which could be used in the determination of 
the proper insulator to use for any particular voltage, 
and it is quite in point to add here that every case is 
special. Insulators well suited to one locality are out of 
reason, in safety factor provided, for use elsewhere. А 
single transmission line of less than 100 miles in length 
may easily pass from high, clear mountain air to foggy, 
smoky, surroundings which 
tinuity of service. Again, the cost of complete immunity 
may well be balanced against cost of possible shut-downs— 
а point well illustrated in the line operating between 
Niagara Falls and Syraeuse, all branch lines of which are 
equipped with much smaller and, consequently, cheaper 
insulators than those upon main lines. It is not intended 
to convey the idea that every line should have a special 
insulator, but that the characteristics of the proposed line 
should be made known to the desiguer in order that all 
points may be well ed against. It is quite likely the 
resulting recommendation will be upon an old-established 
type of which all characteristics are known, and though 
its use for any specific case may not call into use all it is 
capable of, it will quite likely prove cheaper to produce a 
standard article of larger size than to make а special 
design of just sufficient capacity. | 
А forecast of the future of any business, though never 
safe, is always interesting. Concerning the highest prac- 
ticable voltage, without reference to anything but 
insulators, it is safe to say that insulators for the 
heaviest mechanical strains and for the highest electrical 
stresses can be manufactured at moderate cost, so that 
limitations of transmitting voltages must at the present 
time be looked for in other directions than in 
insulator design, porcelain insulator design in particular. 
Wherever the word insulator has been used porcelain 
‘insulator is implied, for no other material has been 
so universally used in the past, and none gives such 
promise for the future. Its one bad characteristic—that 
of brittleness—is overcome by good designing, otherwise 
the material is very nearly ideal, for it is cheap and com- 
tively easy to manufacture. Of prime importance is 
its permanency, and of no other manufactured dielectric 
сап as much be said. Porcelain is made under extreme 
conditions of heat, which effects the cementing together of 
stable elements which have been in their present form for 
thousands of years, and under the conditions at present 
obtaining on the surface of this planet will remain 
unchanged. Moreover, the porcelain is homogeneous and 
of а uniform texture throughout, and consequently of 
uniform specific inductive capacity throughout, so that 
electrical strains are evenly distributed. On the other 
hand, organic materials are subject to very rapid deteriora- 
tion; many unite with oxygen at ordinary temperatures, 
or are attacked by rain water in а very short time. 
Heating by condenser action also aids in oxidation 
processes, and hastens the end. A favourite method 
of insulating against low voltage is by means of 
compositions of rubber, guttapercha, pitch, asbestos, 
ground mica, shellac, and the like, but the result is always 
the same, and a moment’s contemplation of the reasons of 
failure would seem to argue against their use for permanent 
exposed insulation. The past is full of unhappy experi- 
ences in the attempt to insulate high-voltage lines with 
glass rubber, mica, etc, and occasionally an engineer is 
ound who is willing to erect lines of high pressure on 
insulators of 1 other than porcelain, but such engi- 
neers are so rare as to make it safe to say that, as a 
permanent dielectric, porcelain to-day stands alone. 


are a constant menace to con- 


WOLVERHAMPION ELECTRICITY WORKS 
EXTENSION. 


The Wolverhampton Corporation have extended their 
generating station and installed three-phase plant, which is 
primarily intended for the supply of power in bulk to large 
firms within the district. Wolverhampton is essentially a 
manufacturing area, and power supply on economic lines 
should greatly add to the prosperity of the town. The 
plant added consists of turbo-generators, and the order for 
the turbines was placed with Messrs. Willans and Robinson, 
of Rugby. | 

The two steam-turbines were ordered to the specification 
of Mr. C. E. C. Shawfield, M.I.M.E., the Corporation 
electrical engineer, and have been manufactured at the 
contractors’ Rugby works. The machines are of 1,000 kw. 
capacity, running at a speed of 1,500 r.p.m., and will work 
with a normal steam pressure of 150lb., а superheat of 
about 100deg. F., and exhaust into a vacuum of 274in. 
The turbines are of Messrs. Willans and Robinson’s 
Standard type, and are fitted with the Willans shrouded 
blading in а similar manner {о some 200,000 h.p. of tur- 
bines already made at Rugby. The turbine exhausts 
direct into a surface condenser of Messrs. Willans 
and Robinson’s manufacture, the condenser being sup- 
plied with brass tubes gin. diameter, 18in. gauge, circulating 
water being drawn out of the canal which is adjacent to 
the electricity works. The circulating water is supplied 
to each condenser by means of an electrically-driven pump 
of the Rees-Roturbo self-regulating pattern. Each pump is 
capable of supplying 2,800 gallons of water per minute to 
the condenser. The advantage of this type of pump lies 
in the fact that it will regulate itself to variations in 
height of the water quantity without the difficulties 
usually met with in centrifugal pumps—that is to say, 
a decrease of head in the pump will not lead to an 
increase in the power required, as in the case of 
pumps of ordinary construction—but pumps of this type 
can be left to themselves to an extent which is quite 
impossible with the ordinary type of centrifugal pump. 
Each pump is coupled on a common bedplate to a Parker 
“C” type direct-current motor working at 460 volte. This 
motor is so arranged that all parts are easily accessible, 
and the top half of each motor can be lifted off, leaving the 
armature exposed without taking the shaft out of ite 
bearings. Each surface condenser is supplied with a three- 
throw air-pump of the Edwards type, the air-pump being . 
driven by means of Parker “C” motor through gearing, 
the motor pinion being of specially-prepared paper. The 
plant has been recently set to work, and we understand 
that the results obtained have been in every way up to the 
anticipation of the parties concerned. 

The whole of the electrical plant was supplied by the 
Electric Construction Company, of Wolverhampton, and 
the drawings reproduced herewith show the details of the 
generators. 'The results obtained on trial and the careful 
mechanical construction, which is explained below, will 
convince any engineer that the Wolverhampton Corpora 
tion have consulted the best interests of the ratepayers 
by placing their order with the Electric Construction 
Company. 

There are two three-phase alternators, each of 1,000 kw., 
three phase, 6,600 volts, 50 periods, 1,500 r.p.m., 85 power 
factor. The overload capacity of these alternators is 
1,500 kw. for two hours. They are excited from motor- 
generators at 75 volts. The efficiency of these generators 
is exceptionally high, the figures guaranteed and obtained 
being at 50 per cent overload, 95 per cent.; at full load, 
94 per cent.; at three-quarter full load, 92 per cent.; and at 
half-load, 893 per cent. | 

The accompanying drawings (Fig. 2 and 5) show the 
construction of these machines, and we would draw especial 
attention to the design of the revolving parte, which are 
specially constructed to resist the high pressure due to 
centrifuga: force. The rotor is of the cylindrical smooth- 
core type, with distributed windings in open slots. A 
special feature of the E.C.C. design is that the ordinary 
Continental practice of radial slots is not adopted, the slots 
being sunk parallel, as shown in the accompanying 
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sectional drawing. One of the advantages of this method 
18 that the former-wound coil can be placed directly in the 
parallel slots without disturbing the form of the coil. The 
winding in each slot is subdivided into two or three sections 
according to the depth of the slot, and each section is kept 
ìn position by phosphor-bronze wedges. The end connec- 
tions of the field spool are secured by strong steel plates 
and phosphor-bronze keys, as shown in the drawing, and 
each element is thus supported individually. The field 
winding consists of flat strip wound on edge, and com- 
pressed after having been placed in position. The stator 
of the machine is protected by a strong cast-iron frame 
with air suction and delivery openings, cold air being 
drawn in at the base of the machine and discharged from 
chimney-shaped openings at the top. This scheme of 
ventilation ensures noiseless running. The armature 
winding does not present any special feature, except that 
the windings are held in position by strong brass brackets 
(two per coil) as shown in the drawing. 

The Electric Construction Company also supplied the 
motor-generator, consisting of a synchronous motor and a 
continuous-current generator direct coupled and provided 
with two bearings only. The motor is designed for three- 
phase supply at 6,000/6,600 volts, 50 periods, and the 


whole arrangement is, therefore, such that in the ordinary 
working of the board the high-tension connections and 
s Larios are inaccessible to unauthorised persons, and 
absolutely safe to the operator. 

The switchboard is arranged to control two generators 
and three feeders. There is also one section of the board 
which controls a combined generator and feeder, and 
another section controlling both a motor-generator and 
feeder. The synchronising and voltmeter panel com- 
plete the equipment. The contractors have provided 
for each generating circuit the following instru- 
ments: one indicating wattmeter for unbalanced loads, 
three ammeters, one three-pole reverse time-limit relay, 
one cable box, three current-reducing transformers, 
one three-pole isolating switch (in 'bus bars), one three- 
pole oil circuit breaker, one single - phase potential. 
reducing transformer and protecting fuses, one double-pole 
field-breaking switch and discharge resistance, one double- 
pole synchronising plug receptacle, one field circuit 
ammeter, and one main alternator field regulator. Each 
feeder circuit is provided with one integrating watt-hour 
meter for unbalanced loads, two current-reducing trans- 
formers for ditto, three ammeters, one three-pole overload 
time-limit relay, one pilot voltmeter (suitable for alternat- 
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generator to give & normal continuous output of 500 kw. 
460/500 volts, the speed of the set being 600 r.p.m. The 
overload capacity is 25 per cent. for four hours and 50 per 
cent. for one hour. This set is started up from the direct- 
current side by means of a totally enclosed oil-type 
starting switch. The starting switch has slow-motion 
arrangement of the ratehet type, by means of which 
each section of the resistance is cut out by one 
stroke of the hand lever. The switch is fitted with a 
no-voltage release which will release the switch from any 
position during the starting-up operation or from the full on 

ition. The high-tension switchgear in this station was 
manufactured by the Electric Construction Company at their 
Bushbury works. The arrangement and design of the 
switchboard is shown generally in Figs. 4 to 8. The gear 
eonsists of operating board (Fig. 4), which carries all 
instruments, operating levers, and low-tension switches. 
All high-tension apparatus and connections are mounted in 
moulded concrete celle (Fig. 5) placed against the wall 
behind the board. The cells are closed with expanded 
metal lock-up doors. The instruments for indicating and 
recording the high-tension circuite, which are mounted on 
the operating board, are all operated from the secondary 
side of transformers, which are fixed in the cells, and the 


Fie. 1.— View of the Two 1,000-kw. Willans-E.C.C. Turbo-Generators at the Wolverhampton Electricity Works. 


, 
- 


ing current or direct current), one power-factor indicator 
for unbalanced loads, one set of plug sockets (so that the 
power factor of any phase can be observed), one three-pole 
oil circuit breaker, two three-pole isolating switches (one 
in bus bars, one in feeder), one set of static dischargers, 
three current-reducing transformers (for ammeters, powere 
factor indieator, and relays), and one cable box. 

The combined generator and feeder circuit is provided 
with one indicating wattmeter for unbalanced loads, three 
ammeters, one three-pole reverse time-limit relay, one 
eable box, three current-reducing transformers, one three- 
pole oil circuit breaker, one single-phase potential-reducing 
transformer and protecting fuses, one double-pole field- 
breaking switch and discharge resistance, one double-pole 
synchronising plug receptacle, one field circuit ammeter, 
one main alternator field regulator, one integrating watt- 
hour meter for unbalanced loads, two current-reducing 
transformers for ditto, one power-factor indicator for 
unbalanced loads, one set of plug sockets (so that the 
power factor of any phase can be observed), two three-pole 
isolating switches (опе in bus bars, опе in feeder), and one 
set of static discharges. 

The combined converter and feeder circuit is provided 
with three ammeters, one three-pole reverse .time-limit 
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relay, one cable box, three current-reducing transformers, 
one three-pole oil circuit breaker, one single-phase potential- 
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ammeter, one main alternator field regulator, one inte- 
grating watt-hour meter for unbalanced loads, two current- 
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Figs, 2 AND 3.—Sectionalised Elevations of the Electric Construction Co.'s 1,000-kw. Three-Phase Turbo-Alternator as supplied to the Wolverhampton Corporation. 


reducing transformer and protecting fuses, one double-pzie | 1>ducing transformers for ditto, one pilot voltmeter (suit: 
field-breaking switch and discharge resistance, one double- | арз ‘or alternating current or direct current), one power- 
pole synchronising plug receptacle, one field circuit | factor indicator for unbalanced loads, one set of plug 
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sockets (so that the power factor of any phase can be | expanded metal is of 1}in. by Jin. by zin. mesh, No. 24 metal. 
observed), two three-pole isolating switches (one in bus The’bus bars consist of*5 square inch copper throughout 
bars, one in feeder), and one set of static dischargers. the main and return portions. Each phase of the bus bars 

On the synchronising and voltmeter panel there are | is totally enclosed in & separate concrete cell, and the 
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FIG. 4.—Operating Poards controlling the High-Tension 6,600-volt Generators and Feeders. 


one rotary synchroniser with synchronising lamp (mounted | arrangement is such that extensions could readily be made. 
on swivel bracket), one lamp relay, two voltmeters mounted | Two exciter bus bars are provided on the three generator 
on swivel bracket, one three-phase high-tension ground | panels. These are mounted on porcelain insulators from 
detector with protecting fuses, one two-phase potential. the uprights of the operating board framework, and fixed 
reducing transformer with protecting fuses, and one isolating | below the platform level. The isolating switches are so 
switch (in bus bars). arranged that the three poles are operated together, this 
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Fig. 5. —End view of the High-Tension Switchgear, showing Cellular Construction. FIG. 6.—Cross Section of the Switchboard. 


Coming now to the switehgear, the cells (Fig. 6) consist | being more convenient in the case of the 'bus bars than 
of moulded reinforced concrete, each cell forming an inde- | single-pole switches. It will be noted that the switches in 
pendent unit. Each cell is provided with two expanded | the bus-bar circuits isolate the circuits in addition to 
metal lock-up doors. These doors are carried on hinges, | fulfilling the function of dividing the 'bus bars. The 
but so arranged that they can be lifted off same. The isolating switches in the ’bus bars are equal in carrying 
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capacity to 5 square inch wrought copper, while those at 
the cable ends of the feeders are equal to carrying 
200 amperes. These latter are of the same design as the 
"bus-bar switches, and one key only is provided for all 
switches. 

The circuit breakers are of the E C.C. standard 6,600-volt 
type, which has been tested and found capable of breaking 
easily up to 2,000 kw. at 10,000 volts. The circuit breakers 
are fitted with tripping coils wound for direct current. 
The arrangement of the operating lever is such that the 
switch cannot be held closed under an overload. Should 
the switch trip automatically the handle on the operating 
board immediately moves to the “off” position, thereby 
indicating that the circuit has opened. Each phase has a 
double break in a separate oil tank. А set of rails for 
supporting the circuit breakers when drawn out of the cell 
is provided. Both the reverse and the overload time-limit 
relays are of the British Thomson-Houston Company's 
standard type. 

All instruments, other than relays, included in the 
Electrie Construction Company's tender are by one maker— 
viz. Messrs. Everett, Edgcumbe, and Co. The two main 
voltmeters are of their Sector pattern with scales 12in. 
long. The alternating-current indicating instruments and 
the pilot lamps are of their round pattern with 8in. dials. 
The field ammeters have 6in. dials. All the above instru- 
ments have cast-iron cases, black enamelled, and with 
nickelled facings. The rotary synchroniser is of their 
standard switchboard type (Model No. 2) without coloured 
signals. It is fitted with a synchronising lamp on top. 
The ground detector is of electrostatic type connected 
direct to the high-tension ’bus bars. This is mounted in 
the cellwork, and a glass pane is provided on the operating 

nel so that it could be observed from the front of the 

rd. The potential transformers are of the E.C.C. 
standard type for this voltage, and contained in cast-iron 
cases filled with suitable oil. 

It will be noted that one single-phase transformer has 
been provided in each generator circuit and а two-phase 
transformer in the synchronising cell, this latter to furnish 
alleurrent to the potential circuits of all indicating watt- 
meters, integrating wattmeters, power-factor indicators, 
and one side of the synchroniser. The current transformers 
are of the E. C. C. standard open type. 

The framing is constructed as shown in Fig. 6, and 
consists of біп. by Зір. channel base and Зір. by дїп, 
vertical H-section joists. A Sin. by Sin. angle is provided 
for carrying the platform in front of the switchboard, also 
horizontal angles at the back for carrying the portable 
platform and the rails for removing the oil switches, and 
polished teak moulding top and bottom to match the exist- 
ing low-tension board. The panels consist of paraffined 
slate 14in. thick, the height of the panels being the same as 
the existing low-tension panels. The ammeter switches, 
field break switches, and synchronising plugs are of the 
contractors’ standard types. The high-tension fuses for 
breaking the potential circuits аге of glass tube dust type, 
held in clip contacts. All high-tension connections between 
the ’bus bars and the cable boxes are of hard-drawn, high- 
conductivity copper rod. The low-tension connections 
between the transformers in cells and the instruments on the 
operating board are of fireproofed insulated cable, run in 
Simplex tubes. The static dischargers are of the British 
Thomson-Houston Company’s standard 7,500-volt type. 

The following switchgear and instruments for two 
exciters are mounted on the lower portion of the 
synchronising panel: two 6in. dial voltmeters, two 6in. 
dial ammeters, two double-pole quick-break main switches, 
four fuses, and two field regulators for the shunt circuits. 

This new section of the Wolverhampton Electricity 
Works was formally opened by the Mayor on Monday last. 


ELECTRICITY IN FACTORIES AND WORKSHOPS. 


Inquiry into Home Office Draft Regulations. 


Mr. James Swinburne reopened the inquiry into the 
draft regulations proposed by the Home Office for the 
generation, transformation, distribution, and use of elec- 


trical energy in premises under the Factory and Workshop 
Act, 1901, on Monday morning in Caxton Hall, West- 
minster. 

At the outset Mr. Vesey Knox, K.C., on behalf of the 
Mersey Docks and Harbour Board, submitted that 
exemption (d) which had been amended to apply to rail- 
way purposes, should be extended so as to apply also to 
docks having statutory powers. He mentioned that, as a 
matter of law, dock premises did not come within the 
definition of factory, and were expressly excluded from the 
regulations of the Factory and Workshops Act, 1901. 

Mr. Downing, on behalf of the Barry Railway Company, 
concurred with the foregoing proposal. 

Mr. J. H. GRAY could not say at the moment whether 
the proposal of the Mersey Docks and Harbour Board 
would be agreed to, and promised to consult his advisers on 
the matter. 

Mr. A. P. TROTTER, chief electrical inspector to the 
Board of Trade, was thereupon called by the Home Office 
to make a statement on the question of overlapping of the 
two departments. He stated that he was authorised by 
the Board of Trade to suggest опе ог two amendments to 
the Board of Trade regulations, which would have the 
effect of obviating overlapping. He suggested adding to 
the Board of Trade Regulation 1(a) which relates to 
pressure supply for power purposes, the following : 


* Provided that this regulation shall not apply to the 
supply of energy to any factory or workshop or mine.” 


It was also proposed, he said, to repeal Regulation 3 (Board 
of Trade), which relates to extra high-pressure supply to 
consumers' premises, and to substitute the following : 


„An extra high-pressure supply shall not be given to any 
consumer's premises other than a factory, mine, or electric 
traction works. Where the consumer's premises are 
electric traction works the supply shall onl be given with 
the consent of the Board of e, and shall be subject to 
such regulations as the Board of Trade might prescribe." 


Mr. Trotter thought that these modifications would 
presion obviate any overlapping between the two sets 
of rules. 

Mr. Vesey Knox drew Mr. Trotters attention to 
Regulation 6 of the Board of Trade rules, whieh provides 
for the maintenance of insulation so as to prevent leakage, 
and he submitted that it clashed with Regulation 2 of the 
Home Office rules. Mr. Trotter, however, did not think 
that this was so. He pointed out that a certain point at 
which the jurisdiction of the Home Office and the Board 
of Trade met was the consumer's terminals. Counsel 
urged that there would be conflict on the question of 
stations and sub-stations, and Mr. Trotter admitted that 
he had considered the question mainly on the factory side. 
It would be necessary to exclude from the Board of Trade 
regulations ordinary generating stations. The Board of 
Trade regulations applied mainly to the distributing mains 
in the streets and to the safety of the public. He was next 
questioned on the Board of Trade regulations as to the 
construction and ventilation of sub-stations, and it was 
pointed out to him that the Home Office and the Board of 
Trade would have power to make whatever regulations 
they required, both sets of which would be enforceable by 
penalty. He replied that an undertaker would have to 
obey the strictest code, but he did not think that the two 
sets of rules would ever come into conflict. Mr. Trotter 
told Mr. Knox that the Board of Trade regulations had 
been altered from time to time as experience had been 

ined. 

"м. GUTTERIDGE, who appeared for the London County 
Council, wanted to know if а station in which extra-high 
pressure was generated for the sole purpose of supplying 
power for tramways would be subject to the two seta o 
rules, and was informed that it would, assuming it was 
a factory. 

Mr. PnRiTCHETT, for the Incorporated Municipal Elec- 
trical Association, questioned Mr. Trotter as to the 
definition of low pressure. He said that if the declared 
pressure at the consumer’s terminals was 250 volte, the 
supply at the station end would probably be about 
260 volts, and he asked whether such a supply would come 
within the meaning of the Board of Trade regulations. 
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Mr. TROTTER thought the case would present no practical 
difficulties. Under the Home Office regulations the supply 
would be a medium pressure supply, but he could not say 
that it would be a low-pressure supply under the Board of 
Trade regulations; it might be medium pressure at the 
generating works. He informed Mr. Gutteridge that a 
Board of Trade inspection might be for the purpose of 
ensuring continuity of supply. In Section 8 of these they 
asked that every high-pressure main, conductor, or other 
apparatus should be protected by a suitable fuse or 
automatic circuit breaker. This need not necessarily clash 
with the Home Office requirements, for they might merely 
ask for further details of the apparatus. In answer to Mr. 
Morse, he said it was not their intention to band over to 
the Home Office the authorisation of extra high-pressure 
systems, and if the effect of his proposed amendment to 
the regulations would mean that, he would be pleased to 
consider an alternative proposal. After some questions as 
to the size of transformer boxes, which were aimed at 
showing that the size to which these boxes were limited as 
a result of a recent legal action would not comply with the 
Home Office regulations, and which were ruled out of order 
by Mr. Swinburne, the latter thanked Mr. Trotter for his 
evidence. 

Returning now to Rulo 12, Mr. GRAx stated that at a 
previous sitting it was said that there were no no-volt 
release apparatus suitable for alternating-current motors 
being made in this country, and he proposed to call evidence 
refuting this statement. 

Mr. EDMUND GARSIDE, managing director of Engineer- 
ing Instruments, Limited, said his firm had been making 
alternating-current no-volt release circuit breakers for 
many years. 'The smallest size standardised was 50 h.p. 
The difference in the price of a plain hand switch 
and a switch with no-volt release was about £5. 
All the no-volt apparatus supplied by his firm were 
used on motor circuite, mostly in coal mines, and some 
їп factories. His company made only the completely 
enclosed type, which was the only type for which there 
had been any demand. He was asked by Mr. Gray how 
the prices of apparatus would work out for motors of sizes 
less than 50 h.p., and replied that for motors ranging from 
1 h.p. to 3 h.p. he estimated that a switch with no-volt 
release could be made for £2 more than а plain hand 
switch. His company had supplied no-volt release switches 
for alternating -current motors ranging from 50 b.p. to 
200 h.p. during the past three years, and had had repeat 
orders from some customers. He stated that no-volt 
releases were made by other makers. Answering Mr. 
Vesey Knox, he said that the price of a plain hand switch, 
enclosed, for a 50-h p. motor made by his company was 
£5, and for a switch with no-volt release, complete in cast- 
iron case and interlocked, his price was £8 to £9. During 
tbe past three years his company had sold these switches 
for motors aggregating 2,000 h.p. The number of switches 
supplied was 44, of which 26 were for three-phase motors, 
a good many being for the Tyneside district. Pressed 
for the names of the firms on Tyneside to whom these bad 
been supplied and where they could be seen in use, Mr. 
Garside said he supplied them particularly to electrical 
contractors and manufacturers, and the only name 
mentioned was that of Messrs. Ernest Scott and 
Mountain, who, it was pointed out, were manufacturers 
of electrical plant, and might have obtained the apparatus 
for experimental purposes. Counsel claimed that on Mr. 
Garside’s own showing the use of no-volt apparatus was 
treble that of a plain switch, and in the case of a small 
motor particularly would amount to a serious item. 
Questioned by Mr. A. B. Caine, Mr. Garside said that 
he had sold some of this apparatus in London, and the 
only customer named was the Union Electric Company, 
Limited. He could not say approximately how many he 
bad supplied to this company, but it would hardly be 
more than four. Nor could he tell off-hand any place in 
London where the apparatus was to be seen working. 
Counsel submitted that as the motors decreased in size the 
relative cost of these switches increased. Mr. Garside said 
that the no-volt releases for small motors were listed hy 
other manufacturers. In reply to Mr. Morse, he said he 
had not seen his apparatus in use in a factory. 
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Mr. KNOX then raised the question of the future course 
of the inquiry, and asked that before coming to counsels’ 
speeches the Home Office should hold a conference to con- 
sider the points raised by the objectors, and to reprint the 
regulations in their amended form. Mr. Gray thought 
the proposals reasonable, and promised to consider them. 

Mr. GRAY thereupon submitted the following in substi- 
tution of the second paragraph of Rule 12 of the draft 
regulations : 


* Where necessary to prevent danger through the auto- 
matic restarting of a motor, every electrical motor, or 
group of electrical motors, shall be protected by a release 
which will automatically break the circuit if the current is 
interrupted, such release being suitably placed and arranged 
in view of the danger to be prevented." 


He explained that in view of" means with regard to the 
danger, etc. 

Мг. Ram was about to be called for cross-examinatiun 
upon Rule 13, when it was suggested by several of the 
parties that this should be deferred a while so that the 
objectors could consult among themselves as to the course 
and appoint a small committee to meet a deputation of the 
Home Office with a view to endeavouring to find a means 
for disposing of some of the objections to the remaining 
rules. Both Mr. Swinburne and Mr. Gray agreed to this 
course, Mr. Swinburne pointiug out that any of the 
objectors who did not acquiesce to any arrangement 
arrived at would be at liberty to cross-examine the witness 
in the ordinary way. After a little further consideration, 
it was announced that the following gentlemen had been 
chosen to represent four groups on the committee: Mr. 
C. H. Merz, for the power companies; Mr. C. P. Sparks 
and Mr. Frank Bailey, for the London electric lighting 
companies ; Mr. Cozens-Hardy, for the users; Mr. Siller, 
for the London Chamber of Commerce; Mr. W. №. Lackie, 
Mr. Н. Talbot, and Mr. Н. Faraday Proctor, for the Incor- 
porated Municipal Electrical Association ; and Mr. Thomas 
Rolls, for the Bradford Corporation. 

At Tuesday's sitting Mr. GRAY stated that the committee 
appointed on the previous day had succeeded in coming to 
an arrangement with regard to а number of the regulations, 
and it was agreed to adjourn the inquiry until the following 
day to enable the committee in the meantime to continuo 
their consideration of the regulations. Subjoined is a list 
of the amended regulations which the objectors represented 
on the committee have agreed to accept, and which the 
Home Office advisers are prepared to recommend for 
adoption. Ав amended: 


Regulation 1 will read : ** All apparatus and conductors shall 
be sufficient in size and power for the work they are called 
upon to do, and so constructed, installed, protected, worked, 
and maintained as to prevent danger so far as is reasonably 
practicable.” 

Regulation 2 will read : ** All cables shall either be covered 
with insulating material, and further efticiently protected where 
necessary, or shall be so placed and safeguarded as to prevent 
danger so far as is reasonably practicable.” 

Regulation 3 will read: ** Every switch, circuit breaker, and 
isolating link shall be (a) so constructed, placed, or protected 
as to prevent danger; (b) so constructed and adjusted as 
accurately to make and to maintain good contact; (c) provided 
with an efficient handle or other means of working, insulated 
from the system, and so arranged that the hand cannot 
inadvertently touch live metal; (d) so constructed or arranged 
that it cannot accidently fall or move into contact when left out 
of contact." 

Regulation 4 (paragraph 1) will read. Every switch 
intended to be used for breaking a circuit and every circuit 
breaker shall be so constructed that it cannot be inadvertently 
left in partial contact." 

Regulation 4 (paragraph 2) will read. Every switch 
intended to be used for breaking a circuit and every circuit 
breaker shall be so constructed that an arc cannot accidentally 
be maintained." 

Regulation 5 will read : ** Every fuse and automatic circuit 
breaker used instead thereof shall be so constructed and 
arranged as effectively to interrupt the current before it so 
exceeds the working rate as to involve danger. It shall be of 
such construction or be so guarded or placed as to prevent 
danger from overheating, or from arcing or the scattering of 
hot metal or other substance when it comes into operation. 
Every fuse shall be either of such construction or so protected 
by a switch that the fusible metal may [be readily renewed 
without danger." 


Regulation 6 will read as follows: Every electrical joint 
and connection shall be of proper construction as regards con- 
ductivity, insulation, mechanical strength, and protection." (No 
change was made in this regulation.) 

Regulation 7 will be: ‘‘ Efficient means, suitably located, 
shall be provided for cutting off all pressure from every part of 
а system as may be necessary to prevent danger.” 

Regulation 8, subject to discussion on Regulation 13, shall 
be altered to read as follows: Efficient means, suitably 
located, shall be provided for protecting from excess of current 
every part of a system as may be necessary to prevent danger." 

Regulation 9 to be altered to read as follows: ‘‘ Where a 
conductor of а system is connected to earth, no single-pole 
switch other than а link for testing purposes or a switch for 
use in controlling a generator shall be placed in such conductor 
or any branch thereof." 

Regulation 10 to be altered to read : ** Where one of the main 
conductors of a system is bare and uninsulated, such as а bare 
return of a concentric system, no switch, fuse, or circuit breaker 
shall be placed in that conductor, or in any conductor connected 
thereto, and the said conductor shall be earthed.” 

Regulation 11 to read as follows: ‘‘ Every motor, converter, 
and transformer shall be protected by efficient means, suitably 
placed, and so connected that all pressure may thereby be cut 
off therefrom and from any apparatus in connection therewith, 
provided, however, that where one point of the system is con- 
nected to earth, there shall be no obligation to disconnect on 
that side of the system which is connected to earth." 


When the inquiry was opened on Wednesday morning 
it was announced that an ment had been arrived at in 
respect of the following resolutions : 


Regulation 12—Paragraph 1, which was agreed to without 
alteration, reads as follows: ‘‘ Every electrical motor shall be 
controlled by an efficient switch or switches for starting and 
stopping, so placed as to be easily worked by the person in 
charge of the motor." It was proposed and agreed that a 
new ph should be inserted in place of the second para- 
graph: ‘‘ To prevent danger through the automatic restarting of a 
motor every electrical motor or group of electrical motors shall 
be protected by a release which will automatically break the 
circuit if the current is interrupted, such release being suitably 
placed with regard to the danger to be prevented. Provided 
that no release shall be required for any motor which has an 
attendant constantly at the controller of such motor while at 
work." Paragraph 5 as altered will read as follows: **In every 
place in which machinery is being driven by any electric motor, 
there shall be means at hand for either switching off the motor 
or stopping the machinery." 

Regulation 13 was agreed to, and as altered will read: ** Every 
flexible wire for portable apparatus shall be connected in a 
system either by efficient permanent jointe or connections or by 
a properly constructed connector. Adequate precautions shall be 
taken against shock due to leakage or other cause in all places 
where the person handling the portable apparatus is not insulated 
from earth. In such places and in any place where the pressure 
exceeds low pressure, the portable apparatus and its flexible 
wire shall be controlled by sufücient means suitably located, and 
capable of cutting off the pressure." 

gulation 14 as altered will read as follows: The general 
rrangement of switchboards shall, so far as reasonably prac- 
vicable, be such that (a) all parts which may have to be adjusted 
or handled are readily accessible ; (b) the course of every con- 
ductor may where necessary be readily traced ; (c) conductors 
connected to different systems are хен well apart and can when 
necessary be readily distinguished; (d) all bare conductors are 
so placed or protected as to prevent danger from accidental 
short-circuit.' 

Regulation 15 as altered will read as follows: ‘‘ Every 
switchboard having bare conductors normally so exposed that 
they may be touched shall be located in an area or areas set 
apart for the purposes thereof, or where necessary suitably 
fenced or enclosed. No person except an authorised person, or 
а person acting under his immediate supervision, shall for the 
P of carrying out his duties have access to any part of 
such area." 

tion 16 now reads: All apparatus appertaining to a 
switchboard and requiring handling shall, so far as practicable, 
be so placed or ed as to be operated from the working 
platform of the SK ital board, and all measuring instruments and 
indicators connected therewith shall, so far as practicable, be 
so placed as to be observed from the working platform. If such 
apparatus be worked or observed from any other place, adequate 
precautions shall be taken to prevent danger." | | 

Lvegulations 17 and 18 were postponed for later consideration. 

Regulation 19 as altered will read as follows: All parts of 
generators, motors, transformers, or other similar apparatus, 
at high pressure or extra high pressure, and within reach from 
any position in which any person employed may require to be, 
8 be, so far as reasonably practicable, so protected as to 


prevent danger." | 
Regulation 20 now reads: Where a high-pressure or extra 
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high-pressure supply is transformed for use at a lower pressure, 
suitable provision shall be made to guard against danger by 
reason of the lower pressure system becoming accidentally 
charged above its normal pressure by leakage or contact from 
the higher pressure system.” 

Mr. SWINBURNE stated that when the committee had 
finished their work the inquiry would be resumed for 
hearing any evidence, if necessary, then counsel would 
deliver their speeches on the general points. 

At this stage the inquiry was adjourned until Tuesday, 
March 24, when it will be held at the Surveyors’ Institu- 
tion, 12, Great George-street, Westminster, at 10.50 a.m. 


WHY WOODEN POLES BREAK ABOVE GROUND. 


It is a matter of observation that most tall wooden poles 
of, say, 40ft. and over in length, when blown over b 
storm, will break a considerable distance above ground, 
writes Mr. Clinton B. Smith in the Electrical World. This 
fact would lead one to think that the weakest section is 
not at the ground level, but at some higher point on the 
pole. The following investigation shows that a pole of 
uniform taper and free from knots and other | weak- 
nesses is weakest at a deflnite distance from the top, this 
distance being independent of the pole length. This 
distance is z =d 2-2 Ё in which all distances are in inches, 
and in which d = diameter of pole top; ¢ = taper of pole, 
or increase in diameter in inches per inch of length; 
Е = horizontal stress due to wires on cross-arm. The 
pole is weakest where the fibre stress is greatest. 


Therefore, in order to find the weakest point, it is necessary 
merely to locate maximum fibre stress for any value of F. 
At any section along the pole at a distance z from the top, 


= '098 d;? f (for round section), 


where I =moment of inertia of section ; 
f= stress in outer fibre; 
d, = diameter of pole at distance » from top; 


But азаа + x. 


Е 2 
Therefore, / = 098 (TT Th 
It will be observed upon differentiating that F reaches 

its maximum value when &= d 2. This is the critical 
value of z corresponding to the maximum value of f, the 
fibre stress; the pole, if free from local weaknesses, will 
break at this distance from the top. ‘aking the case of 
an Idaho cedar pole having а top diameter of 8in. and an 
average taper of Olin. per inch, 

d = 8, 

t= 01; 


whence z = d + 21 = 400in, 
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Hence the pole will break 33ft. Ain. from top, no matter 
how long the pole may be, provided the pole has at least 
this length above ground. A pole shorter than this length 
above ground will break at the ground. 


CONDENSING PLANT. 


The accompanying photograph, taken in the makers’ 
works, is of a large condensing equipment, which is one of 
a set of five complete equipments which have been recently 
designed and constructed by Messrs. W. H. Allen, Son, 
апа Co., Limited, Queen's Engineering Works, Bedford. 
The five sets are all constructed exactly to the same 
drawings, and each is capable of dealing with 66,0001b. of 
exhaust steam per hour, and of maintaining а vacuum 
within 2in. of the barometric pressure when supplied with 
circulating water at a temperature of 70deg. F. A large 
and almost unequalled experience in this class of apparatus, 


box which is situated at one end and circulates from end to 
end of the same water-box. The supply of cooling water 
is effected by one of Messrs. Allen’s well-known Conqueror 
centrifugal pumps, having suction and discharge branches 
20in. in diameter, and capable of supplying 66,000 gallons 
of water per hour against a total head of 20ft. The pump 
casing is of cast iron, and the impeller of gunmetal, the 
spindle being of forged naval bronze. It is direct driven 
by means of a three-phase motor of 67 b.h.p. running at 
410 r.p.m., and receiving current at 220 volts and 60 
periods. 

The air-pump is of the three-throw “ Allen-Edwards " 
type, and is of Messrs. Allen's very latest and improved 
design. The three barrels are exactly similar, having 
a diameter of 18in. tbe plunger having a stroke of 
14їп, the crankshaft making 135 rpm. This is 
driven by means of a three-phase motor of 19 b.h.p. 
running at 575 r.p.m., and receiving current at 220 volts 
60 periods. The air-pump delivers the condensed steam 
into a surge tank situated in the lower part of the air- 


One of Five Condensing Plants made by Messrs. W. H. Allen and Co 
s 66,0001bs. of exhaust steam per hour. 


which extends over а great many years and in all parts of 
the world, together with the expert knowledge obtained 
through years of careful experimental work carried out by 
their own staff at Bedford, places Messrs. Allen in the 
very fortunate position of being able to decide the correct 
proportions of the various parts of a condensing equipment 
with the greatest possible accuracy, 80 that the transfer of 
heat from the exhaust steam to the circulating water may 
be carried out in the most expeditious manner possible, and 
with a minimum expenditure of power. 

Ав regards the details of the very large plant which we 
illustrate, in the first place it has been designed to deal 
with the exhaust from а steam-turbine, and this has 
necessitated the employment of а very large steam opening 
in the top of the condenser body. The latter is of 
cylindrieal form, and of cast iron, and of ample stiffness— 
extra stress being placed in the casing where necessary. 
The tube plates are of rolled brass, and are carefully 
stayed. The tubes are of solid-drawn brass, the total 
surface being 10,000 square feet. The circulating water 
enters the lower part of the condenser through the water- 


Each plant will deal with 


pump casing, and at the near end of the pump, shown in 
the photograph. This water is withdrawn by means of а 
single-acting force pump having a plunger 17in. in diameter, 
the stroke being 10in., and capable of delivering against a 
head of 10{t. The arrangement of this pump is well shown 
in the photograph, the drive being effected from an outside 
disc crank on the end of the air-pump crankshaft. The 
eranksbaft and motion work of the air-pumps are of the 
best open-hearth mild steel, the bearings being lined 
throughout with white metal, with the exception of the 
cross-head bearings, which are of gunmetal. The lubrica- 
tion, as will be seen in the photograph, is effected by means 
of “Stauffer” spring grease cups. The cross-head guides 
are cylindrieal, and bored at one setting with the facing of 
the trunk in which they are fixed, thus ensuring a pertect 
alignment. The air-pump buckets are of cast iron, and 
are fitted with a solid gunmetal ring; the air-pump barrel 
is also of solid gunmetal, as well as the valve plate, the 
valves being of the “ Kinghorn” metallic type, resting on 
accurately-faced seatings 

The force pump is also fitted with gunmetal plunger and 
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liners; the air-pump casing is fitted with the usual 
accessories in the way of shifting valves, drain cocks, and 
relief valve, all of which may be seen in the front of the 
casing in the photograph. А large sluice valve is also pro- 
vided on the discharge side of the circulating pump, in 
accordance with the specification for the plant. Careful 
examination of the photograph will convince of the admir- 
able way in which the arrangement of the plant has been 
carried out so that easy accessibility of all the working 
parts is ensured. 

The water-box covers on the condenser are also easily 
removable for cleaning the tubes, and are provided with 
small inspection covers which permit of easy access to the 
interior of the water-boxes for inspection only. 


INCREASE OF BOILER CAPACITY AT HAMMER- 
SMITH ELECTRICITY WORKS. 


The tenders submitted for the supply of two boilers 
to the electricity works of the Hammersmith Borough 
Council, when analysed, show some interesting figures as 
to relative output in steam per hour of the boilers of 
various makers. 

The manufacturers were invited to submit schemes and 
tenders based upon utilising the space to the best advan- 
tage. There were two spaces available, one at each end of the 
existing battery of boilere. Alternative prices were asked 
for a boiler to fit in the smaller space “ Б” (part of space 
“ С”), but the output of a boiler to occupy this space was 
во small that it would be uneconomical to install such a 
boiler, and the borough electrical engineer did not recom- 
mend the acceptance of any tender for same. Only the 
proposals for utilising spaces “А” and “С” were considered, 
and the results appear in the following schedule: 


1.—Scheme А. 
Lbs. per P 
Grate Heat sq. ft. . d 
area, surface Output. heat Price. ie 
surface, ? 
Stirling Boiler Company 67:5 4,890 18,100 37 £1,439 £80 
Babcock and Wilcox ...... 67:5 4,226 15,800 57 1285 81 
Clarke, Chapman,and Co. 60 2 970 12,0000 .- 1,173 99 
Davey, Paxman, and Co. 36 1,316 7,279 5:9 580 89 
2.—Scheme C. 
А Lbs. ре Рег 
rute Heat sq. ft. А 
area. surface Output. Heat Price. 10 55 
surface. E 
Stirling Boiler Company 86:25 6,203 22910 56 £1,671 £76 
Babcock and Wilcox ...... 84 5316 20,000 57 1,450 72 
Clarke, Chapman, and Co. 83 4.125 16.500 39 1504 94 
Davey, Paxman, and Co. 48:5 2,200 11840 53 1,200 109 


5. — Increased Output with Hot Air. 


и — Scheme А —~ —-—Scheme C—— 
I. bs. per Price Lbs. per Price 


sq. ft. r sq.ft. per 

Output. heat 1.1000 Output. beat 1,000 
i surface. lbs. surface. lbs. 
Stirling Boiler Company 25,428 52 £56 32,255 52 254 
Babcock and Wilcox ...... 21,975 5:2 58 27,799 5:2 52 
Clarke, Chapman, and Co. 15,500 52 75 214,500 5:2 70 
Davey, Paxman, and Co. 10,528 8 55 17,600 8 68 


It will be seen that the output results are in some cases 
extremely good. The relative figures of merit were 
obtained taking the capital cost per 1,000lb. of steam per 
hour, and are shown in the last columns of Tables 1 and 2, 
* C." The expected output of these boilers when fitted 
with hot-air supply is shown in Table 3 It was found 
that the Davey-Paxman boiler would not, in this case, make 
the most economical use of the space occupied, and the 
Electricity Committee have recommended that the tender 
of Messrs. Babcock and Wilcox in the sum of £1,285 be 
accepted for scheme A and the tender of the Stirling Boiler 
Company in the sum of £1,671 be accepted for scheme C. 


ELECTRIC INCANDESCENT LAMPS. 


A meeting of the London section of the Electrical Contractors’ 
Association was held on Thursday, March 12, at the Restaurant 


Frascati, Oxford-street, W., when Mr. Leon Gaster, M. I. E. E., 
delivered an instructive address on carbon and metallic 
filament lamps. Mr. С. L. Troup, chairman of the London 
section, presided. 

Mr. Gaster prefaced his address with some interesting 
historical data respecting electric lamps. He said the first 
question that one would naturally ask was, What is the advan- 
tage of themetallic-filament lamptothe trade? The supersession 
of the carbon-filament lamp was due to a variety of causes, chief 
among which were its failure to withstand variation in pressure 
and lack of standardisation. Ап improvement had recently 
been made in this type of lamp by graphitising the carbon 
filament, which had succeeded in reducing the wattage con- 
sumption to 24 watts, but even this result was not good 
enough. 

Dealing with metallic-filament lamps, he said these were the 
results of the greatest investigators who had conducted their 
work in the best scientific laboratories. The tantalum lamp 
was а great achievement, in spite of the drawbacks when it was 
used on high voltages, but he thought a solution to the problem 
of burning tantalum lamps on alternating-current circuits had 
yet to be made. It had been explained that the frequency 
under which the current worked had a detrimental effect upon 
the lamp, and the higher the frequency the worse the effect upon 
the lamp. Referring to the new 16-c.p. 110-volt tantalum 
lamp consuming 1:7 watts per candle, he said this was a 
tremendous advantage, the more so if the lamp could be used 
on direct current as well as on alternating current. 

The Osram lamp was & marked difference from previous 
practice, and Mr. Gaster spoke at some length upon the advan- 
tages and disadvantages of this lamp. One of the reasons he 
thought for commencing with the higher-voltage lamps and 
coming down gradually, as they were now doing, was to reconcile 
the public and the central station, and to avoid а sudden drop 
in the consumption by the too wide application of these lamps 
to the disadvantage of shareholders in electric lighting 
undertakings. 

Mr. Gaster next dealt with the question of house transformers 
for transforming the current received from the mains, and 
explained bow they had enabled the difficulties with regard to 
low-voltage current required to be overcome. He also alluded 
to the question of blackening of the metallic-filament lam 
This was a serious drawback, and he said there was no need for 
this phenomenon. This question of breakage of the lamps, 
either in packing or in transit, was also one which required the 
attention of manufacturers. Among the lamps shown by Mr. 
Gaster was а 55-c.p. *'* Z” metallic-filament lamp, which showed 
great promise. is lamp was of French origin ; its filament 
was drawn from tungsten and was electrically welded. The 
filaments were held in loops, so that the lamp could be made 
to burn in any angle. The current consumption was stated to 
be one watt per caudle. 

Mr. Gaster concluded his address with some very useful 
remarks as to the sale of metallic-filament lamps by contractors. 
Before deciding to install them, he urged them to consider 
whether the conditions in each case warranted the use of 
metallic-filament lamps. Price was a direct function of the 
price of the current, and if current was at 2d. per unit they 
might be certain that carbon lamps would do just as well. 
Such extraordinary progress was now being made with these 
new lamps that he had little doubt but that in a short time thoy 
would materialy assist in the development of the lighting 
industry. Contractors should advise people when to use the 
lamps and how best to use them, instead of selling them indis- 
criminately. Further, they should try to avoid having two 
voltages in one place. 

There was a general discussion after the address, in which 
the speakers included the Chairman, Mr. Rawlings, Mr. А. 
Rashleigh Phipps, Mr. Berry, and Mr. Broadbent, and others. 
Stress was laid on the importance of avoiding various voltages, 
and on the necessity of taking means to obviate breakage and 
blackening of metallic-filament lamps. On the question of 
over-running and under-running, more than one speaker said 
that he was satisfied from his experience that it was an advan- 
tage to under-run, and it was recommended that 100-volt lamps 
be burned on 105-volt circuits. The provision of 220/240-volt 
16-c.p. metallic-filament lamps, it was thought, would give ло 
impetus to the trade. It was also pointed out that in wiring a 
low-voltage job for metallic-filament lamps the area of wiring 
should be increased. 

The meeting terminated with a vote of thanks to Mr. Gaster. 


ELECTRICITY AND TRAMWAY BILLS. 


The Board of Trade's report on the Bills and provisional 
orders relating to railways, canals, tramways, harbours, and 
tidal waters, and the supply of electricity, gas, and water intro- 
duced into Parliament during the present session, has just been 
issued, In all, 98 Bills have been presented, compared with 
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101 in the session of 1907 ; the total amount of money proposed 
to be raised is £16,674,719, as compared with £42,580,282, a 
decrease of £25,705,563. 

There are seven Bills relating to the supply of electrical 
energy, the pone capital stated amounting to a total of 
£7,600,000. ocedure for powers for the supply of electrical 
energy is usually by provisional order under the Electric Light- 
ing Acts, but in the majority of these Bills the powers sought 
are beyond the scope of those Acts. There are, of course, the 
three Bills relating to the supply of electricity in London—i.e., 
the London and District Electricity Supply with a proposed capital 
of £6,000,000, the London Electric Su ply (Companies) with a 
capital of £1,000,000, and the Doudont estminster and Ken- 
шоп) Electric Supply Companies. The Dublin and Central 
Ireland Electric Power, with a proposed capital of £600,000, is 
seeking to incorporate a company to supply electrical energy to 
authorised undertakers and to persons for power purposes 
within the county of Dublin, Kildare, etc. The Finchley Urban 
District Council Bill seeks to extend the area within which 
the Council is authorised to supply electrical energy by includ- 
ing parts of the urban district of Friern Barnet. The Great 
Eastern Railway (General Powers) Bill seeks to authorise the 
company to give a supply of electrical energy to any of its 
tenants or to occupiers of premises connected by a siding with 
any of its railways, or to any local or sanitary authority or 
company authorised to supply electrical energy. The remaining 
electrical Bill provides for the transfer of the South Wales 
Electrical Power Distribution Company to the Treforest Elec- 
trical Consumers Company. 

Twenty-seven Bills relate to tramways. By them the con- 
struction of 31 miles of tramway and the raising of sums of 
money amounting in the aggregate to £1,074,760 is proposed. 
As compared with 1907, the number of Bills shows an increase 
of nine, and the capital proposed a decrease of £478,124. 
Eighteen of these Bills relate to tramways in England and 
Wales and one to a tramway in Ireland. Among the most 
| 5 of these is one for the incorporation of the Croydon 

and Southern Districts Tramway Company for the construction 
of tramways in Surrey which will form continuations of the 
existing tramways of the Croydon Corporation. The Leeds 
Corporation proposes, inter alia, to construct new tramways in 
Horsforth, wdon, Yeadon, and Guiseley. The London 
County Council propose to carry out certain extensions and to 
make new tramways, the total length of track being 2 miles 
9 chains double and 2 miles 15 chains single. The Metropolitan 
Electric Tramways, Limited, propose to construct а new train- 
way in Paddington. New tramways are proposed for the 
West of London and part of Surrey, the total length being 
2 miles 61 chains double and 5 miles single by a new company 
which it is sought to incorporate under the West London, 
Barnes, and Richmond Tramways Bill. 


ELECTRICAL EXHIBITION TO BE HELD IN 
MANCHESTER, 1908. 


Since the notice which we gave to the above scheme in our 
last January issue great progress has been made, and it is satis- 
factory to note that despite the difficulties which at first pre- 
sented themselves to the Executive Committee, it may practically 
be said that they have now been overcome, and that final details 
in connection with the forthcoming exhibition have assumed 
definite shape. At the first meeting of the Executive Com- 
mittee, held on Jan. 27 last at their offices, 2, Queen Anne’s- 
gate, S. W., one of the most important matters dealt with was the 
question of a suitable site, and Messrs. Davenport and North- 
cote were instructed to bring forward alternative particulars as 
to available land in Manchester, and at a special meeting of the 
executive, which it was arranged should be held at the town 
hall, Manchester, on Feb. 8, plans of the proposed buildings 
were considered, and а scheme was drawn up on which the 
management were asked to obtain definite tenders. 

At a well-attended meeting of the executive held on Feb. 8 
in Manchester, the management reported that, in addition to 
various suitable sites on which they had obtained options, the 
Parks Committee of the city of Manchester had expressed their 
willingness to consider an application for the use of some spare 
land situated on the Platt's Fields estate, which is immediately 
adjoining one of the main roads and leading from the city of 
Manchester, and is in the heart of one of the most important 
residential districts. The committee decided, therefore, to 
make application to the Corporation for its use. 

Since the above date several informal meetings have taken 
place both in London and Manchester, with the result that on 
Monday, March 9, the committee met at their London offices, 
and received a definite offer from the Manchester Corporation 
for the use of the land in Platt's Fields. After carefully con- 
sidering the matter it was unanimously decided to accept the 
offer made by the Corporation, and after various builders’ 
estimates had been dealt with, based upon the plan and scheme 


already decided upon by the committee, it was agreed that the 
matter should go forward. 

A general meeting is being called in Manchester on Tuesday, 
March 24 next, with а view to adopting the resolutions of the 
sub-committee and putting same into effect. In the meantime, 
draft prospectus ind plans of floor space available for exhibitors 
are being prepared, and it will materially assist all those 
interested in theorganisation of the scheme if would-be exhibitors 
will advise the management as to their desire to take part in 
the movement, which has already received sufficient promises of 
support to warrant an assured success. 

e would remind our readers that the scheme at present 
being dealt with is on a far larger basis than the first electrical 
exhibition organised by the trade itself, which was held at 
Olympia in 1905, and as the total floor space which the pro- 
posed building accommodates equals in round figures a matter 
of some 100,000ft., it is obvious that not only will there be 
room for а thoroughly representative display of electrical 
apparatus, but also of machinery and mechanical plant to which 
electricity as a motive power may be readily and successfully 
applied. In view of the time and attention which the com- 
mittee appointed by those interested at the end of December 
last have given to the scheme, it is hoped that their efforts will 
be rewarded by receiving the loyal support of the industry and 
trade generally. 


PARLIAMENTARY. 


Tramway Bills. 


Two Tramway Bills were last week considered by the Standing 
Orders Committee of the House of Lords on petitions praying 
for dispensing with the Standing Orders. 

In the case of the West London, Barnes, and Richmond 
Tramways Bill, the application for suspension of the Standing 
Orders was opposed by the Barnes Urban District Council, 
whose consent the promoters had failed to .obtain. The 
committee decided that the Standing Orders ought to be 
dispensed with. 

А similar application was made in the case of the Croydon 
and Southern District Tramways Bill, and it was opposed by 
the Croydon Rural District Council, through whose district it 
was proposed to carry certain of the tramways. After hearing 
arguments, the committee decided that this was not a case in 
which the Standing Orders ought to be dispensed with. This 
decision is likely to lead to the withdrawal of the remaining 
portions of the Bill. 


London Electrice Supply. 


When the Lords’ message, That the London and District 
Electricity Supply Bill, the London Electric Supply Bill, and 
the London (Westminster and Kensington) Electric Supply 
Companies Bill be referred to a Joint Committee of both Houses 
of Parliament,” came before the House of Commons on Tuesday 
night, Mr. Lloyd-George moved that the House disagree with 
the Lords. He expressed no opinion on the merits of the Bills, 
but he did not think that the method proposed was the best 
method of investigating their details. Something ought to be 
done—and done quickly—to settle the question of supplying 
London with electricity for power purposes, and he thought t 
a scandal that something had not already been done. If tke 
Lords’ suggestion were adopted the Bills would go before tho 
Joint Committee, which would arrive at а conclusion before 
Opinion was mature for a consideration of the problem. He 
thought before a committee considered the Bills a conference 
between the various parties ought to take place. Therefore, he 
was opposed to the proposal that à Joint Committee be set up. 
He moved that the House disagree with the Lords' message. 
This was carried without a division. 
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Orders for week ending Saturday, March 28. 


Monpay, Marcu 25.— A" Ooy.— Infantry drill, 6 p.m. 
Technical drill, 7 p.m. 


Turspay, Marcu 24.— В” Ооу. —Infantry drill, 6.50 p m. 
Technical drill, 7.30 p.m. 
Medical examination for recruits, 7 p.m. 


WEDNESDAY, Marcu 25.—'' A” badge examination, 6 p.m. 


THuRsDAY, Marcu 26.— C Ooy.—Infantry drill, 6.30 p.m. 
Technical drill, 7.50 p.m. 


Fripay, Marcu 27, —'' D Coy.—Infantry drill, 6.50 p.m. 
Technical drill, 7.50 p.m. 


J. H. S. PHILLIPS, Captain, 


Signed 
e Acting Adjutant, 


THE ELECTRICAL ENGINEER, MARCH 20, 1908. 


415 


OOINTIEINTE. 
Measured Rate 597 | Electrical Exhibition to be 
Late Halifax Tram Accident 398| held in Manchester, 1908... 414 
The Leeds Rates . 398 | Parliamentary .................. 414 
Royal Humane Society's Forthcoming Evonts............ 415 
„ 598 | Correspondence e 415 
А Carbon-Filament Mercury- joi ri, PR 417 
Vapour Lamp. 598 | Publications Received ......... 418 
Vector Algebra for Alternate. Hackney Corporation Elec- 
Current Problems . ~ 399| tricity Supply Undertaking 418 
High-Voltage Insulator Manu- Peron! 418 
Таса, , 38 401 | Legal Intelligence 419 
Wolverhampton Electricity Companies’ Meetings and 
Works Extension. 404| Reports. . . 420 
Electricity in Factories and New Companies Registered... 422 
Workshops  .................. 409 | Appointments Vacant ......... 423 
Why Wooden Poles Break Lighting Notes .................. 423 
Above Ground ............... 411 | Traction Notes 424 
Condensing Plant. 412 | Contractes for Electrical 
Increase of Boiler Capacity at Supplies e 425 
Hammersmith Electricity Openings for Contractors 421 
hoo: me 868 415 | Provisional Patents, 1908 ... 429 
Electric Incandescent Lampe 413 | Specifications Accepted....... - 429 
Electricity and Tramway Bills 413 | Companies’ Stock and Share 
Technical Problems, with a T A N TE 8 430 
Solutions by Practical Men 4134 | Traffic Returns 432 


TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
C. H. W. Bicas, 139-140, Salisbury Court, Fleet Street, 
London, Е.С. Anonymous communications will mol be 
noticed. 


FORTHCOMING EVENTS. 


SATURDAY, MancH 2]. 

Royal Institution.—At 5 p.m., ‘‘Electric Discharges through 
Gases," by Prof. J. J. Thomson. (Lecture III.) 

Junior Institution of Engineers.—At 6.30 p.m., reseption at 
Oaxton Hall, Westminster. 

Institution of Electrical Engineer (Manchester Students’ 
Section).— Visit to General Electric Company's Works, Witton. 

Monpay, MarcH 23. 

Institution of Electrical (Newoastle Local Section), — 
At 8 p.m., at the Armstrong College, The Design and Use of 
Telephone and Telegraph Cables,” by Mr. F. Tremain. 

TuEsDAY, Marcy 24. 

Home Office Electrical Inquiry.—At 10.30 a.m., at the Surveyors’ 
Institution, 12, Great George-street, Westminster, S 

Faraday Society.—At 8 p.m., at the Institution of Electrical 
Engineers, 92, Victoria-street, S.W., presidential address by Sir 
Oliver Lodge, ‘‘Some Aspects of Lord Kelvin.” 

Yustitution of Electrical Engineers (Manchester Students’ 
Section).—At 7.50 p.m., at the Municipal School of Technology, 
* Some Notes on Power Station Equipment and Design,” by 
Mr. C. W. Crosbie. 

Liverpool and District Electrical Association. —At 8 p.m., at the 
Common Hall, Hackins Hey, Dale-street, Liverpool, Static 
Transformers in Practice.“ 

WEDNESDAY, Marcu 25. 

Institution of Electrical oers (Studentse’ Section).—At 
7.50 p.m., at 92, Victoria-street, S. W., The Motor Converter, 
by Mr. H. W. Gregory. 

THURSDAY, MARCH 26. 

Royal Institution.—At 5 p. m., ‘‘Standardisation in Various 

Aspects, (2) Electrical Engineering,” by Dr. R. T. Glazebrook. 
FRIDAY, Marcu 27. 

Electro-Harmonic Society.— At 8 nus smoking concert at 
Cannon-street Hotel (in the Great Hall). 

Physical Society —At 5 p.m., at the Northampton Polytechnic 
Institute, Olerkenwell—(1) Notes on the Plug Permeameter," 
(2) ‘Оп the use of Shunts and Transformers with Alternate- 
Current Measuring Iustruments, (5) '* On Wattmeters," by Dr. 
C. V. Drysdale. ` 

Institution of Mechanical Engineers.—At 8 p.m., at Storey's- 
gate, St. James's Park, Combustion Processes in English Loco- 
motive Fireboxes," by Dr. Е. J. Brislee, D. So., and ‘‘ Combus- 
tion Processes in American Locomotive Fireboxes,” by Mr. 
L. H. Fry. 

Motor Exhibition at Olympia. 


SATURDAY, MARCH 28. 


Royal Institution. —At 5 p.m., ''Electric Discharges through 
Gases," by Prof. J. J. Thomson. (Lecture IV.) 


Institution of Electrical Engineors.—At 10 a.m., students' visit 
to Thames Jronworks, 


CORRESPONDENCE. 


u Опе man's word is no man's word, 
Justice needs that both be heard." 


THE TESTING OF ONE DIRECT-CURRENT 
MACHINE. 


SIR, —In the Electrical Engineer for March 6, 1908, there 
appeared an abstract of an article on the testing of dynamos 
by Herr А. Kolben in the Elektrotechnik und Maschinenbau. 
This was followed by a letter in the next number of the 
Electrical Engineer, in which the writer, Dr. W. Lulofs, made 
reference to similar teste at present being carried out by 
him at Birmingham University. 

It may be E interest, therefore, if I describe two some- 
what similar methods for testing a single direct-current 
machine. The object of these tests was to jnvestigate on 
a single dynamo the heating and commutation under full. 
load conditions when only losses are supplied to the 
machine. 

The, first of these methods is as follows: In a multipolar 
machine, let all the north poles be connected in series and 
all the south poles in series, and let one of the circuits so 
formed be reversed. Then, according to whether we reverse 
the one branch or the other, all the poles in the machine 
will be north or all will be south Suppose, for example, 
we make all poles north, and, with the armature short- 
circuited through an ammeter and running at normal speed, 
let the full-load exciting current be sent through each of 
the parallel paths. 

Under these conditions no current whatever will flow in 
the short-circuited armaturo, providing everything is sym- 
metrical. Then, if we keep the current in the one field 
branch constant, we can, by either slightly increasing or 
slightly decreasing the current in the other, cause full-load 
armature current to flow through the ammeter. The path 
of the flux lines corresponds in direction to the actual case, 
but, owing to the weakened field, the commutation con- 
ditions are less favourable than under actual working 
conditions. As regards heating, however, with the excep- 
555 of the armature core, practically the correct conditions 
obtain. 

To examine the sparking and the heating of the armature 
core we pass over to the second method. This method 
applies chiefly to lap-wound armatures witbout equalising 
connections, or (in the case of new machines) to armatures 
to which the equipotential rings have not yet been 
connected. Disconnect all brush spindles from one another, 
then from a lou-voltage battery (or machine) send the full. 
load brush current into one brush and withdraw the same 
from another brush a£ the same potential—e g., if the current 
is introduced at a negative brush it must be withdrawn 
from a negative brush—it is preferable, of course, to select 
the brushes so that the current distribution is symmetrical. 
Throughout the test the machine is run at full. speed, and 
excited normally as for full load. In the above case proper 
commutation will take place at the brush where the current 
enters the armature; with positive brushes the correct 
conditions obtain where the current leaves. Practically, 
the only altered condition in this arrangement is the 
absence of half the short-circuit currents in the commutat- 
ing zones, owing to the fact that the brushes on either 
side of the brush being tested carry no current. (This, 
of course, does not apply to chord-wound armatures.) 
Whether this makes any practical difference only experi- 
ments can show, but, at any rate, a very fair idea of the 
behaviour of the machine with regard to sparking can be 
obtained. At the same time, since the machine is run 
under normal full-load excitation throughout, both field 
heating and armature core heating can be measured. This 
second test might well be taken immediately after the 
first, so that the commutation will be at its maximum 
working temperature when the sparking conditions are 
examined. Of course, in the above test, when one set of 
brushes is being tested, the other need not be interfered 
with. 

In conclusion, I may say I carried out several tests last 
autumn in Stafford, on machines built by Mesers. Siemens 
Bros. Dynamo Works, to find out how far the above 
methods might be carried; but on account of the manifold 
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difficulties of carrying out such an investigation when one 

is engaged in practical work I have not been able to 

complete the series. — Yours, eto, 
Stafford, March 16, 1908. 


STANLEY P. SMITH. 


THE TELEPHONE QUESTION. 


Өте, —In your issue of March 13 you insert a long 
letter on this subject from the pen of Mr. Herbert Laws 
Webb, who occupies the distinguished position of chief of 
the contractdepartment of the National Telephone Company. 
Mr. Webb. as he has often done before, prescribes certain 
remedies for the telephone evils which are so strongly 
complained of, and һе naturally advocates suppression of 
the flat-rate tariff and the substitution of measured rates. 
Such а change, as caleulated to extract the greatest amount 
of money from the pockets of telephone users, naturally 
suits his—ie, the company's—standpoint, but then the 
company's and the snbscribers’ interests are not identical. 
No amount of special pleading—and Mr. Webb’s pleading is 
very special—can cover up the fact that those municipalities 
which instituted telephone systems of their own have 
demonstrated that а good, trustworthy telephone service, 
satisfactory to the subscribers, can be maintained with 
profit by giving telephone users the choice of a flat rate, 
which in different places has varied from £5 to £6. 63. per 
annum, and of a measured rate of £3 per annum and 1d. 
for each call. No settlement of the telephone question 
should be entertained that does not give British users these 
terms. The new Post Office rates are simply outrageous. 
The lowest is £5 for 500 calls, and the smallest user must 
pay that, although he may only require to originate 50 or 
100 calls per annum. In the first case he would pay, 
under the municipal system, £3. 4s. 2d., and in the second 
£3. 83. 4d., as against the Post Office £5 minimum. All 
this could be proved before a Select Committee if the 
Post Office would consent to one being appointed, but 
they, like their colleagues of the contract department of the 
National Telephone Company, are too intent on squeezing 
the last penny out of the user. The chambers of commerce 
have taken up the question very energetically of late, but 
personally I do not think that anything short of a full 
thrashing out of the matter before a Parliamentary 
Committee will produce any tangible result.— Yours, ete. 


A. R. BENNETT. 


TELEPHONY. 


SIR,—My wife, who is a sensible woman (in many 
ways), does her shopping by telephone. For a large 
proportion of household requirements she deals with two 
large stores, say Jarrods and the Double Service. Often 
the attempted call for, say, Jarrods is “ineffective,” either 
because Jarrods are "engaged" or because Jarrode's young 
man is 80 careless and inattentive, so hopelessly inefficient. 
The order then promptly goes to the Double Service. 
This is а clear case of a lost call meaning lost business. 
It happens often in my little sphere. I venture to say 
it happens thousands of times hourly all over the United 
Kingdom, with all kinds of business, from doughnuts to 
dynamos. 

I do not gibe at business men. But do you, Mr. Editor, 
pretend that all business men are infallible, and that all 
know how to use well the tools which science and enterprise 
provide? You ask, doI believe that business men ever act 
against their own interests? Of course I do; I have seen it 
done often, in all kinds of ways, and so have you. As 
regards the telephone, there are 20,000 telephone people in 
the United Kingdom who will tell you that business men 
in every town in the country habitually misuse their tele- 
phone service, habitually block their lines, habitually 
lose business through blocking their lines, and in many 
cases refuse to adopt an effective remedy. You give a flat 
contradiction to statements of mine based on long experi- 
ence. That is hardly civil, and is certainly not argument. 
The measured rate raises efficiency by reducing the ineffec- 
tive call ; the flat rate reduces efficiency by increasing the 
ineffective call. That is universal telephone experience, and 
it is idle to deny it. 

As to the large and small user, it is the invariable 
practice in all business to give the large user more favourable 
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terms than the small user. That is such a commonplace 
that I cannot see the object of stating the contrary. 

As regards units, certainly the unit in the bakery is 
the loaf or the pound, and in the newspaper trade the single 
paper, and in the publishing trade the book. Why not? 
Certainly the unit of the Jocal telephone service is the 
effective call. What else should it Бе ?—Yours, etc., 


HERBERT LAWS WEBB. 
Westminster, S W., March 14, 1908. 


LIVE-STEAM FEED HEATING. 


Sır. —Being a partner in the firm of Hamilton and 
M'Master, Belfast, who have during the past eight years 
fitted over 500 live-steam feed.water heaters, as well as a 
great number of exbaust steam heaters, I am naturally 
very much interested in Prof. John Goodman and Mr. 
D. R. Maclachlan’s trials. Their trials, which lasted for 
12 hours, apparently contradict our trials and whole expe- 
rience extending over a period of eight years. We have 
found that wherever the feed enters the boiler at а tem- 
perature which is below that of the steam in the boiler, 
live-steam heating shows economy. But we cannot agree 
with Mr. Wilkinson, that the efficiency of live-steam heat- 
ing falls off if the difference of temperature is too great. 
Our experience is just the opposite: we find that the 
benefit of livesteam heating depends upon this difference 
of temperature, and the greater the difference the greater 
the benefit. This seems to me such a natural and self- 
evident proposition, that I think the falling off in efficiency 
which Mr. Wilkinson experiences must be due to the form 
of apparatus which he tested, and not to any general law 
governing live-steam heating. 

Knowing as an absolute fact, from personal observation 
in hundreds of cases, that live steam heating does give 
economy, it only remained to examine the particulars of these 
trials to find out why they had failed to reveal the saving 
which must have been made by raising the temperature of 
the feed 200deg. with live steam. This examination at 
once reveals the fact tbat, although a very great and 
minute amount of pains was taken to ascertain all the 
usual data of a boiler test, no thought whatever appears to 
have been given to the heater itself, or to any special 
points peculiar to this trial. It was quite useless making 
such accurate and careful tests of the quantities of water 
and fuel and analysis of the flue gases when “а small 
quantity of steam escapes with the discharge of the air, 
but this quantity was not measured, being practically 
negligible" How can апу quantity of steam escaping 
during а test be negligible? I know that this form of 
loss is inseparable from this type of heater, and also 
from internal heaters which have a pipe through which the 
air is supposed to escape to the atmosphere. 

In a paper which I read last month before the Engi- 
neering and Scientific Association of Ireland, I pointed out 
that this source of loss was strongly prejudicial to the use 
of all heaters where it occurred, and if the authors had 
pointed out that the failure to show a saving in this trial 
was owing to the form of apparatus used, I should have 
had nothing more to say. But they have drawn deduc- 
tions about live-steam heating in general which the nature 
of their trial does not justify. That the quantity of steam 
blown out in attempting to get rid of the air which accumu- 
lates in this type of heater is noć small, and, therefore, not 
negligible, may be seen from the following considerations. 

The heater was placed at the highest point in the feed 
system. It was filled with steam from the boiler, and the 
feed was sprayed into it. Under these conditions all the 
air in the feed water will be released in the heater, and 
will remain there until blown out into the atmosphere. If 
this air could be blown out of the heater without any loss 
of steam, the loss of heat from this cause would have been 
small, and could have easily been calculated and allowed 
for. This should have been done if the trials were to be 
of any scientific value. But it is not possible to blow out 
the air from a heater of this type without blowing out a 
very large quantity of steam with it. Water under 
atmospheric pressure and temperature contains about 5 per 
cent. of its volume of air and other gases in solution. 
These are all retained in a heater such as is described, and, 
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if not blown out, fill the heater in quite a short time, so that 
no steam can enter, and the heating action ceases. To 
prevent this we are told “ cocks are fitted to the heater to 
discharge the air.” 

I do not, of course, know where these cocks were placed 
in this particular case, but I strongly suspect that they 
were placed at the top of the heater. I do not know why 
engineers always make this mistake, but in all cases where 
they wish to draw air from a chamber containing air and 
steam they place the opening at the top, evidently expect- 
ing the air to float on the top of the steam like cream on 
milk. Why do they expect this? Do they not know that 
air is much heavier than steam? That steam is only about 
five-eighths the weight of air? If it were possible to separate 
the air and steam by gravity, the air should be taken from 
the bottom of the vessel and not the top. This error is 
not of much importance, however, for steam and air cannot 
be separated by gravity. When any gases are confined in 
а certain space, each of the gases will diffuse throughout 
the whole space exactly as if no other gas was present. 
This is the law of the diffusion of gases, and in consequence 
of it the air and steam in the heater must be equally 
mixed throughout, and, therefore, anything blown out of 
the heater to get rid of the air must have been a mixture 
of air and steam. 

No tests appear to have been made to ascertain the 
mixture of air and steam actually in the heater, nor the 
quantity blown out. But, as the air would have no heat- 
ing value, the mixture in the heater must always have 
contained a large proportion of steam each time it was 
blown out, otherwise the temperature of the feed could not 
have been kept within 12deg. of the temperature of the 
steam. Surely to throw away this steam with all the heat, 
both latent and sensible, which it contained makes the great 
care expended upon the other details of the test appear 
absurd. Why catch the drip from the feed pump and put 
it back in the tanks when a greater .amouut of water, and 
an incomparably greater amount of heat, is treated as 
"negligible"? The drip from the feed pump was, perhaps, 
equal during both tests, and, therefore, was not of nearly 
the same consequence as the steam which was only lost in 
the one test. 

There is another poiat which has been passed over by 
the authors, which also shows their want of appreciation of 
the physical facts occurring during the tests. We are told 
that 27lb of water escaped per hour through the blow-off 
cock. This loss is presumed to be equal in each test The 
quantity of water lost may or may not have bcen equal, 
but I am quite certain that the quantity of heat lost was 
not equal. Why was the temperature of the water which 
leaked out not taken? It almost seems that it was not 
taken, and that the loss from blowing off the beater was 
not taken, because there did not happen to be any place 
for them in the standard form for boiler trials which the 
authors used. It is hardly necessary to point out to 
engineers that where a boiler is fed with a cold feed the 
cold feed goes to the bottom, and that tbe water in the 
bottom of the boiler is much colder than the rest of the 
water in the boiler. And that where the boiler is fed at 
а high temperature there will be no cold water at the 
bottom, simply because there is no cold water in the boiler— 
it is all one temperature. 

In these trials the feed entering the boiler without the 
heater was at a temperature of 124-8deg. Е. and with the 
heater it was 325deg. F., a difference of 200deg. The 
cold feed simply streams down to the bottom of the boiler 
and gathers where the circulation is poorest, and this is 
at the blow-off cock. Therefore, we may take it for 
granted that the temperature of the water leaking ont 
during the trials was about 200deg. more during the trial 
with the heater than during the trial without the heater. 
This represents a loss of about 200 x 27 x 12 = 64,800 heat 
units lost, and unobserved by the authors. Of course, the 
difference of temperature may not have been the -full 
200deg. We do not know what it was ; there was no place 
for it on the form. But my contention is that the whole 
test is useless when we know that the authors were capable 
of overlooking the two points to which I have drawn 
attention. It is impossible to know that other things of 
equal importance were not overlooked also. I would point 
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out, what the authors have not done, that the diagrams 
show a very much steadier steam pressure with the heater 
on than without. This is a characteristic of live-steam 
heating, and is a source of economy in itself, as every 
steam user knows. 

Another interesting fact revealed in these diagrams is 
this steadier steam pressure was carried during the test 
with the heater, in spite of the fact that temperature of 
the flues was allowed to fluctuate a great deal more during 
this test, and also the steadier pressure while using the 
heater was 110 higher than during the test without the 
heater. 

I should sum up the results of these trials as follows: 
With heater the steam pressure was very much steadier 
and 1410. higher; this must show an economy in the engine, 
an economy which the man who pays for the coal would 
find out, although it did not come within the scope of these 
trials. The evaporation in tbe boiler was increased by the 
amount of steam and heat blown out of the heater when 
getting rid of the air. This was not measured. The use 
of the heater made good the extra heat lost in the leakage 
from the blow-off cock. This was not measured. The use 
of the heater made good all losses due to radiation, owing 
toits being situated outside the hoiler. АП these losses 
are owing to the inberent defects of the type of heater used 
in these trials, and would not have oceurred if an internal 
heater had been used, and the gain made by the heater 
would have been shown as a net gain, and not merely as 
balancing the losses. I am aware that there are internal 
heaters where the same attempt is made to blow the 
released air into the atmosphere, but this part of such 
apparatus is never seriously used; if it were, it would 
probably counterbalance the saving made to a great 
extent. 

The theory of live-steam feed-water heating, which I 
introduced in 1902, was touched upon during the discus- 
sion. In this theory I stated that heat was taken up more 
rapidly by evaporating water than by water which was not 
evaporating. The figures on whichI made this statement were 
found experimentally by the late Sir Frederick Bramwell 
and Mr. William Anderson, and can be found in D. K. 
Clark’s “Rules, Tables, and Data for Mechanical Engineers,” 
p. 466, third edition. I showed that this fact, ascertained 
by them, was the natural outcome of well-known physical 
laws, which I shall restate here, so that those who oppose 
the theory may know what they have to disprove: (1) 
the rate at which heat will pass through a plate depends 
upon the difference of the temperature on the two sides of 
the plate ; (2) that all liquids produce cold (or extract 
heat) when evaporating—and to this I would add that no 
amount of scouring or circulation can produce the cold 
which evaporation does. 

My opponents must either disprove these statements, or 
show that evaporation in a boiler does not follow the 
general law of evaporation.— Youra, etc., 

AvGUsTUS W. HAMILTON, 
Hon. President, Belfast Association of Engineers. 

Prince’s Dock, Belfast. 


QUESTION No. 1,043, 


SIR,—I beg to call your attention to a misprint in 
“M. M.'s" answer to Question No. 1,043 in the Electrical 
Engineer for March 13 which may prove rather mis- 
746 x 100 


leading. I think the current should = — — — = 5, and 
210 x 70 
ot 5 as stated in the answer. — Y ours, etc., 
210 x 70 


К. GRESHAM Crow, 


OBITUARY. 


We regret to announce the death of Mr. William 
Ormiston Callender, the founder of Callender's Cable and 
Construction Company, Limited, which took place at his 
residence in Bournemouth on the 14th inst. Mr. Callender 
was born in Leith in 1827, and was consequently 81 years 
of age at the time of his death. Не settled in London in 
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1866, and shortly thereafter became connected with the 
paving industry. As manager of the Val de Travers Com- 
pany, he introduced aspbalt into London as a material for 
street paving in 1869. Subsequently he became managing 
director of the Seyssel Mines Company, and had much to 
do with street-paving contracts in France, in Germany, in 
Russia, and Roumania. He was largely responsible for the 
introduction’ into Europe of asphalt from the well-known 
pitch luke in Trinidad. In 1879 he patented an insulating 
material in which Trinidad bitumen formed the chief 
ingredient, and this material has become widely known as 
a dielectric for underground mains, under the name of 
“ vulcanised bitumen.” The Callender’s Bitumen Telegraph 
and Waterproof Company was founded in 1882 to develop 
this invention. The present company, Callender's Cable 
and Construction Company, Limited, is its successor, and is 
too well known to our readers, and the electrical industry 
throughout the world, to require further reference from 'us. 
Mr. W. О, Callender ceased to take a part in the working 
management of the company's affairs in 1893, but remained 
an active member of the Board until 1903, when he resigned 
his seat as director, but was appointed special director of 
the company. Mr. W. O. Callender has been twice married, 
апа by his first wife had а family of 10 children, all of 
whom, as also his widow, survive him. 


PUBLICATIONS RECEIVED. 


The Journal of the Institution of Electrical Engineers, 
February, 1908, vol. 40, No. 187. London: E. and F. N. Spon, 
57, Haymarket, S. W. Price 5s. 


* RaiLway SHor Up-to-Date.” А reference book of up-to- 
date American railway shop practice compiled by the editorial 
Staff of the Railway Master Mechanic. Crandall Publishing 
Company, Security Building, Chicago, U.S.A. 

‘t BOILER CONSTRUCTION,” by Frank B. Kleinhaus. 
Archibald Constable and Co., Limited, 10, Orange-street, W.C. 
12s. 6d. net. [Described as ‘‘a practical explanation of the 
best modern methods of boiler construotion from the laying-out 
of sheets to the completed boiler.” ] 


London : 


HACKNEY CORPORATION ELECTRICITY SUPPLY 
UNDERTAKING. 


The accounts of the fifth complete year of the working of the electricity 
supply undertaking of the metropolitan borough of Hackney were pre- 
sented at a meeting of the Council last week, and duly passed by thom. 
Some interesting statistics relating to the undertaking appear in the 
statement presented by the borough electrical engineer, Mr. L. L. 
Robinson, from which we extract the following. 

At March 31, 1907, there was an equivalent of 151,222 lamps of 
B c. p. connected to the mains, including 372 motors with an a te 
of 1.670 h.p. ‘The number of units generated reached a total of 
5,953,453, of which 449,117 were used for works lighting and power, 
battery, and on distribution. For үш lighting 716,860 units were 
Bold. ut an average price of 1:514. per unit; for private lighting 
1,557,749 units were sold, at ап average price of 3-114. per unit ; for 
private power 1,092,771, at 1°O7d. per unit; and for destructor 
power 146,956 units, at ld. per unit; the average price per unit 
being 2 02d. ; 

The works costs amounted to 0:504. per unit, and the total cost of 
generation, distribution, and management amounted to 0°73d. per 
unit, a reduction of 0:114. per unit on the result for the veer sided 
March 31, 19.6. With these costs Hackney, for the filth year in 
succession, secures the record for the lowest costs of generation’ and 
distribution of electricity in the metropolitan area. The following 
table shows an analysis of costs during the past two years: . 

| 


, 1906. 1907. Cost per unit sold 

| 5 s. d. £ в. d. 1906. 1907. 

Coal and fuel. q . 5,876 5 4 4, 120 16 9 032d. 0 28d. 
Oil, waste, water, and 

в{огёв.................. 286 15 д 525 15 6 0:024. 002d. 

Wages of workmen ... 1,588 18 1 1,597 6 9 013d. 0114. 
Repairs and  main- 

tenance ee 1,127 1 5 1,262 7 8 0104 0:094. 

Total works costs 6,878 17 11 7,506 4 8 057d. 0:50. 

Rent, rates, and taxes 1,580 19 2 1,524 1 6 0114. 0114. 

Management expenses 1,859 16 5 1,756 19 4 0164, 0124. 


Total works and 
management costs... £10,099 15 4 510,587 5 6 0'84d. 073d. 


With regerd to public lighting, the cost of carbons (trimming and 
cleaning) was £764 (0:854, per unit, supplied) and repairs and n ain- 


tenance amounted to £773 (0:264. per unit) including £76 for 
Nernsts. 

The financial results of the year's working are shown in the 
following statement : 


Noel rens aA £31,417 6 10 
Total working expenditure (including expenses in con- 


nection with publie lamps aꝛꝛꝛꝛꝛꝛ eene 12,124 10 7. 
Gross profit for the yeae eee 19,292 16 3 
Add interest on money on deposit ......... . ............... 338 2 9 
Gross profit plus interest ............... ceres 19,650 19 0 


Loan charges—repaid principal and interest, £12,444. 
19s. 1d. ; accrued due but not payable, 24,239. 19а. 16,744 18 1 


Amount transferred to credit of the reserve fund......... £2886 0 11 


The capital expenditure of the undertaking at March 51, 1907, 
being £292,078. 98. 3d., the gross profit, £19 292. 16s. Id., is 
equivalent to 6 6 per cent. on such capital. The reserve fund started 
the year with a credit balance of £15 527. 10s. 4d., and was increased 
at the end of the year to £18,629. 17s. 7d. Out of this £1,800 was 

nt in battery renewals, and £503. 9a. 2d. in promoting the Hackney 
lectricity Bill, 1906. There was transferred to general rate 
accounts in respect of amounts contributed during the years 1901 and 
1952, on account of the deficiency of the undertaking, the sum of 
£3,374. The total amount standing to the credit of the reserve fand 
is equivalent to 44°3 per cent. of the amount which the Council may 
set aside as a reserve fund—vie., £29,208 —which is 10 per cent. of 
the capital expenditure. ee the reserve fund the total capital 
repaid to mortgagees—i.c., £24,720. 98.—we find the total surplus at 
March 31, 1907, to be £37,666. 15e. 1d. Е 

In reviewing the report and aocounts for the past year, the most 
satisfactory features which stand out are the great increase in the use 
of electricity for motive power in Hackney during the past five 
years, and the steady decline in the vee charges to con- 
sumers of current for all purposes. In 1905 there were only 
32 motor users, employing 98 motors of a total horse-power of 
380, consuming 68,492 units. In 1906 the number of users was 
increased to 151 and the aggregate зоте рови employed to 1,194, 
while over half a million units were sold, Last year a total of 
1,670 h.p., representing 176 motor users, was connected to the mains, 
and theconsumption was over onemillion units. Moreover, the inclusive 
working costs—that is to say, total works and management costs and 
loan charges—have declined from 2771d., at which they stood in 1905, 
to 1:854. іп 1907. The load factor showed a slight improvement last 
year, standing at 18:18 per cent. Оп the other hand, the net surplus 
for 1907 (29,886) was about £200 less than for the previous year 
and nearly half as much as for the years 1904 and 1905. 


PERSONAL. 


We 1 Mr. S. Derwen Jones, electrical engineer for th 
borough of Batley, on the occasion of his шыгад: 

The Burslem Town Council have in the salary of Mr. 
Edwards, the assistant electrical engineer, from £130 to £140 per 
annum from April 1 next, with a further increase next year of £10; 
£150 to be the maximum. 

According to the London Gazette, the partnership between Messrs, 
С. A. Knapton and К. J. Bagnall, carrying on business as electrical 
engineers at 95, Lansdowne-road, Old Charlton, Kent, has been 
dissolved by mutual consent. 

The fifth annual dinner of the employés of the Carlisle Corporation 
electricity works was held at the Silver Grill on Friday, March 15. 
Mr. C. D. Burnet, the electrical engineer, presided, and a very enjoy- 
able evening was spent, the function proving а great suocess. | 

Wo regret to learn of the death of Mr. William Ormiston Callender, 
head of the Callender's Cable апа Construction Co., wbich took place 
last Friday, the 13th inst., at his residence in Bournemouth. 
Reference is made in another column to the career df deceased. 

Mr. J. P. M'Mahon, of Northampton Corporation tramways, has 
been appointed engineer and manager to the Dumbarton Burgh and 
County Tramways Co. The generating station and electricity supply 
business at Dunibarton of the Electric Supply Cotporation will con- 
tinue to be managed by Mr. W. A. Ritchie. 

The London Gazette announces that the ership between Messrs. 
W. L. Jones, J. T. Westwood, and T. H. Jones, carrying on business 
as electrical and general engineers at Neville Works, Elland-road, 
Leeds, under the title of Jones-Westwood Electrical Manufacturing 
Co., has been dissolved by mutual consent. 

On Saturday last the annual meeting of the two elevens represent- 
ing the General Electric Co., Witton, Birmingham, and Robertson 
Electric Lamps, Limited, met on the ground of the latter at Old Oak- 
road, and after a good hard game the lampmakers were defeated 
3 to 1. After the game both teams sat down together to dinner in 
the staff dining room at Brook Green works, followed by a fancy dress 
dance in the laryer hall, at which 350 people were present. 

The Stepney Borough Council have under consideration but have 
not yet contirmed a recommendation of the Electricity Committee to 
increase the salary of Мт. W. O. P. Tapper, the borough electrical 
engineer and manager, from £600 to £ per annum, with annual 
increments of £50 until a maximum salary of £750 per annum is 
reached. It is also proposed to increase the salary of Mr. Squire, the 
chief clerk in the electricity department, from £200 to 2210 per 
annum, with annual increments of £10 until a maximum of £250 per 
annum is reached, 
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LEGAL INTELLIGENCE. 


POSTMASTER-GENERAL v. NATIONAL TELEPHONE CO. 


À case raising a question of great importance as to the extent of 
the monopoly enjoyed by the Postmaster-General under the Telegraph 
Act, 1869, came before the Master of the Rolls and Lords Justices 
Moulton and Buckley in the Court of Appeal on Wednesday week. The 
case was that of the Postmaster-General v. the National Telephone 
Co., and it came before the Court on an appeal by the defendant 
company against a decision of Mr. Justice Swinfen Eady in the 
Chancery Division. 

Section 4 of the Telegraph Act of 1869 provides that the Post. 
reaster-General should have the exclusive privilege of transmitting 
telograms within the United Kingdom, but certain descriptions of 
telograms were excepted by Section 5. By that section the exceptions 
were telegrams in respect of which no charge was made, and trans- 
mitted by а telegraph maintained or solely used for private use and 
relating to the business or private affairs of the owner thereof, and, 
secondly, telegrams transmitted by a telegraph maintained for the 
private use of a corporation, company, or person, and in respect of 
which or of the collection, receipt, and transmission or delivery of 
which no money or valuable consideration shall be or promised to be 
made or given. The National Telephone Co. hold a licence for 31 
years from Jan. 1, 1881, granted in 1884, by the then Postmaster- 
General to work and use telegraphs of which the transmitting and 
receiving instruments are to be telephones, for the purpose of enabling 
persons to communicate with one another by means of spoken words, 
and a roya ty of 10 per cent. is payable to the Post Office on 
sums received. A portion of the defendants’ business was the 
supply and maintenance for annual payments of telephonic 
lines and instruments constructed between two places so 
as to afford communication between those two places alone. 
Although these lines are maintained by the defendants they are 
worked and used without the intervention of any of their servants. 
In the special case which had been stated instances were given of 
lines between different places of business where allied trades or 
businesses were carried on—viz., connecting fire brigade stations and 
other buildings, and lines connecting & theatrical ticket agenoy with 
theatres and & number of hotels. In each case the agreement with 
the defendants was executed and the rent paid by one only of the two 
parties so connected by the defendants’: line. The first question for 
the Court to decide was whether the defendants in respect of these 
lines were liable for the royalties under their licence, or whether the 
telephones in question did not fall within the first exception to the 
Postmaster-General's privilege, since the owner or person paying 
for the line was not maintaining it solely for private use for messages 
relating solely to his business or private affairs. The second question 
was whether the defendants by supplying and maintaining lines and 
apparatus for the fire system by means of boxes placed in the streets, 
во as to enable anyone to communicate with the fire station, were con- 
cerned in transmitting telegrams in contravention of the plaintiff's 
privilege under the Act of 1869. Mr. Justice Swinfen Eady answered 
both questions in the affirmative, hence the defendants’ appeal. 

Sir Robert Finlay, К.О., Mr. Danckwerts, K.O., and Mr. Н. H. 
Gaine appeared for the appellants ; and the Attorney-General, the 
Solicitor-General, and Mr. Oasserly for the Crown. 

Sir ROBERT FINLAY, K.O., in opening the appeal, stated that the 
question raised related to the scope of the exemptions contained in the 
Act relating to the transfer of the telegraphs to the Postmaster- 
General and the monopoly thereby conferred upon him. Put shortly, 
the point was whether, as Mr. Justice Swinfen Eady decided, the 
„exception was confined to the case of telegraphs connecting 
different parts of the establishment of the same person. That was t» 
say, whether the only exception from the monopoly of the Postmaster- 
General was the case of telegraphs connecting в man's house with his 
stables or connecting two offices which the same merchant had. 

Lord Justice MourLroN: What is the distinction between the two! 

Sir Ковт. FiNLAY said that it was very ditficult to see any distinc- 
tion. If the exception was confined to the case where a man was 
sending a niessage to himself or his employés at another place, then 
the provision that no charge was to be wade for sending the message 
was totally meaningless, No man ever charged himself tor sending a 
mossage to his stables from his house or irom his liouse to his office in 
London. What Mr. Justice Swinfen IE idy had held was that although 
the wires were established for the use and convenience of a particular 
merchant or firm, yet if those who communicated with the owners at 
the other end were аера persons and not іп the owner's" 
service tbe exemption did not apply. If the view of the Crown was 
right ıt would bring in the electric door-bell, and if any person who 
thought he had business with the proprietor of the house, but whom the 

roprietor did not wish to see, touched the button, the privilege of the 

ostmaster-General was infringed. He contended that the provision 
stating that ‘‘no charge was to be made” showed that it was never 
contemplated that ‘‘ private wires" should be confined to connecting 
ditferent parts of the premises of the same occupier. 

Mr. DANCKWERTS followed on the same side. 

In reply to a question by the Court, Sir RoBERT FINLAY said he 
would „ш. that if, in the case of theatrical agents, the apparatus 
were used for the purpose of putting the hotel people in communioa- 
tion direct with the theatre, that would not be covered by the 
exception. 

The ATTORNEY-GENERAL supported the judgment of Mr. Justice 
Swinfen Eady. He said there might be 150 linee, and in such a case it 
would always be possible by some simple mechanical contrivance to put 
150 persons in communication with each other on tho private lines. 
That illustration showed the importance of construing the word 
** private " strictly in accordance with the intention of the Act. He 
contended that these private wires must be used strictly for the private 
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business of the leasee. To bring the wire within the exception, the 
dominant factor was that the line was to be for the private use of the 
lessee. The moment they got the line used for the private use of two 
or more porsons they got outside the exception. 

Lord Justice BucKLEY said he understood the learned oounsel's 
argument to be that if he telephoned to his servant to send him a pair 
of boote, that came within the exception, but if he telephoned to his 
bootmaker to make him a pair of boots, that did not come within the 
exception. 

The ATTORNEY-GENERAL said that was his contention. Не sub- 
mitted that the moment they got outside the private use into business 
use they got outside the privacy contemplated by the section. 

The MasTrER oF THE Воз asked Sir Robt. Finlay what he 
would say if the Court held that the proper construction of the licence 
was such as to make the company lisble for royalties whether the 
instances given fell or did not fall within the exception. 

Sir Rost. FiNLAY said that the Crown had never taken that point 
before. He wished to know whether they now took it. 

The ATTURNEY-GENERAL: The Crown take anything. 

In the result their Lordships allowed Sir Robt. Finluy an adjourn- 
ment in order that he might consider the position. 


SOUTH LONDON ELECTRIC SUPPLY CORPORATION. 


In the Chancery Division on Saturday last Mr. Justice Neville 
sanctioned a petition by the South London Electric Supply Corpora- 
tion for a reduction of its capital. 

Mr. Garey stated that the capital of the company was £65,000 in 
£5 shares, and the proposal was to reduce the nominal value of the 
shares to £4 each. The company was incorporated in December, 
1896, to purchase the Lambeth electric lighting order and carry out 
certain contracts. The loss incurred had been chiefly in connection 
with the ereation of a dust destructor, which had resulted in the com- 
pany being involved in heavy legal proceedings and an end being put 
to the destructor works. 


CARSHALTON TRAM ACCIDENT. 


Iu the King’s Bench Division on Monday last, before Mr. Justice 
Lawrance and a special jury, the claim was heard of Mr. Henry 
James Sayer, a Sutton coachbuilder, who sought to recover compensa- 
tion on behalf of himself, his wife, and child, from the South Metro- 
politan Electric Lighting and Tramways Co., in respect of injuries 
und loss sustained by reason of the overturning of one of the defendant 
company’s traincars at Carshalton last Easter Monday. 

The only question for the jury was as to the amount to be awarded, 
the parties not having been able to come to terms. 

The jury awarded £360 compensation—£300 for the husband, £50 
for the wife, and £10 for the child. 


NORWICH CORPORATION v. NORWICH ELECTRIC 
TRAMWAYS CO. 


In the Court of Appeal on the 13th iust. the caso of the Corporation 
of Norwich 2. the Norwich Electric Tramways Oo. came before the 
Lord Chief Justice and Lord Justices Farwell and Kennedy, on appeal 
by the tramways company from a judgment of Mr. Justice Bray in 
favour of tlre, Corporation. Mr. O. A. Russell, K. C., Mr. Danckwerts, 
K.C.. and Mr. Boydell Houghton appeared for the tramways company 
in support of the appeal, whilst Mr. MacMorran, K.O., and Mr. 
Ernest E. Wild appeared for the Corporation. 

Mr. RussELL said the appeal was brought for the purpose of 
determining the rights of the parties, who disagreed as to the extent 
of their liabilities as to the repair of the streets through which the 
company’s tramways passed. The question first came before Mr 
Justice Phillimore, who decided the dispute in favour of the Oor- 
poration, but the company then raised the point that the General 
Tramways Act provided for the settlement of the dispute by arbitration 
before а referee appoiuted by the Board of Trade, and, in consequence, 
the question was referred to the Hon. Alfred Lyttelton, K.O., who 
made an award in favour of the Corporation for а sum of £320, with 
an addition of 5 per cent. and costs of the arbitration, holding that 
under Section 57, Sub-Section 5, of the Electric Tramways Act, 1897, 
the company were bound to keep the junction between the granite 
setts on which the line was laid and the road which was maintainable 
by the Corporation in a proper state of repair, and that if they 
failed to do во the Corporation was entitled to do the work them- 
selves after giving statutory notice to the company, and to recover a 
reasonable sum therefor. The Divisional Court upheld that award. 
Mr. Russell's contention was that both the award and the decision of 
the Divisional Court were wrong, on the ground that the company 
were only bound to maintain and repair the part of the roads upon 
which the tremline ran. 

Without calling upon the other side their Lordships dismissed the 
appeal, with costs. С 


MIDDLESEX TRAMWAYS ASSESSMENT COMMITTEE. 


In the King's Bench Division Mr. Justices Darling and Phillimore 
gave judgment in the case of the Assessment Committee of Hendon v. 
Sir Ralph Littler and others (reported in the Electrical Engineer, 
March 6), in which the Asscssnient Committee of Hendon applied for 
a rule nisi calling upon Sir Ralph Littler, K.C., Sir F. Cory- Wright, 
and other justices of Middlesex to show cause why a writ of prohibi- 
tion should not issue precluding them from sitting on the Bench when 
the appeal of the Metropolitan Electric Tramways against the assess- 
ment of their undertaking was heard. 

Mr. Justice DARLING explained that the Metropolitan Electric 
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Tramways worked a tramway which was leased to them by the 
Middlesex County Council, and one of the terms of the lease was that 
the County Council should receive 45 per cent. of the net revenue of 
the undertaking. which was arrived at by deducting, among other 
things, the rates which were paid by the tramway company. Sir В. 
Littler, Sir Е. Cory-Wright, and other justices of Middlesex were 
als» members of the Middlesex County Council, and the Assessment 
Committee objected to their sitting as justices during the appeal, as 
they had a pecuniary interest. He thought the Assessment Com- 
mittee had made out a case for а rule nisi for a writ of prohibition. 

Mr. Justice PHILLIMORE concurred, and a rule «isi was granted 
accordingly. 


COMPANIES’ MEETINGS AND REPORTS. 


COUNTY OF LONDON ELECTRIC SUPPLY. 


The fourteenth ordinary general meeting of the County of London 
Electric Supply Co. was held on Monday, Mr. J. B. Braithwaite, the 
chairman, presiding. 

The CHAIRMAN, in moving the adoption of the report, stated that 
the capital had heen increased by the issue of the 15,000 preference 
shares which were recently offered to the shareholders. The expendi- 
ture on mains for the last seven years showed a continuous decrease, 
with the exception of one year. In 1902 the amount expended on 
mains was £74,954, and last year’s figure was the lowest they had yet 
had—namely, £23,701. Taking the entire capital expenditure on the 
Company's London stations, there again there was a steady decrease 
going on. In 1902 they spent £145,857, and last year the amount 
was £57,669. This year the Company's engineer estimated that the 
expenditure would show a further decrease. The directors were very 
careful only to make capital expenditure when they saw а reasonable 
certainty of making a handsome profit. In 1903 the capital expendi- 
ture of £133,772 resulted in an increased profit being male of 
£11,727, oe 8'7 per cent. on the capital expenditure; in 1904 the 
capital expenditure of £83,504 resulted in an increased profit of 
£19,307, or 23:1 per cent.; in 1905 the capital expenditure of 
£82,380 resulted in an increased profit of £9,661, or 11:7 per 
cent.; in 1906 the capital expenditure of £067,815 resulted 
apparently in an increased profit of £2,908, or 4°3 per cent.; 
but it so happened that the bulk of that capital expenditure was 
made towards the end of the year, and was not really effective until 
the following year. In 1907 the capital expenditure of £57,670 
resulted in an increased profit of £12,901, ог 22:5 per cent. There- 
fore, taking the five years altogether, the capital expenditure of 
£425,139 had resulted in an increased profit of £56,504, or 15:2 per 
cent., upon the capital expenditure. It would be seen, therefore, that 
they did not spend capital rashly or recklessly. The total receipts 
were £175,779, as compared with £166,219, an increase of £19,561, 
or over 124 per cent. The increase in the works costs amounted to 
only £5,628, so that of that £19,561 they retained, after paying the 
increased cost of coal during the past year, £15,933 ; but against that 
there were certain claims to be met over which the directors had no 
control. The quinquennial valuation had resulted in their having to 
pay £911 more for rates than last year. They had also had to pay 
£407 more for iucome tax, and wages and salaries had increased by 
£920. The directors had written £1,311 more off suspense accounts 
than they did last year, raising the total figure to £3,968 written off 
out of revenue. They had also written £1,409 off slot meter and 
rental wiring installations, and made £400 extra provision for bad 
debts. Those items amounted together to £5,558, reducing the extra 
profit to £10,775, although they had placed an additional £7,000 
to depreciation, and they had paid £1,741 more in interest 
on temporary loans. Taking the London stations, the results 
were even more satisfactory than if they took the Company as 
a whole, for there the increase in the revenue was £20,438, or 
14 per cent. The turbine machinery continued to work extremely 
well, They had. now five Curtis turbines, each of 1,500 kw. normal 
capacity, in use, as compared with three at the end of 1906, and these 
had enabled them still further to reduce the working costs. The lamp 
connections for the year were a record for the Oompany's London 
stations. On the basis of 30-watt lamps the equivalent lamp connec- 
tions showed an increase of 120,654, being 16,605 in advance of last 
year's increase. The total sales showed an increase of 5,214,755 units, 
compared with an increase of 2,141,000 units last year. The increase, 
therefore, was 50 per cent. During the year they had supplied a 
section of the London County Council tramways with 1,716,000 units, 
as compared with 743,290 in 1906. The total sales of lighting units 
‘showed an increase of 144 per cent. on last year. The increase of 
876,024 units compared with an increase of 574,099 last year. The 
total amount of energy sold for power purposes was 7,059,714 units, 
and for lighting purposes 6,910,465 units. They had sold half their 
energy for power and half for lighting, which went & long way to 
dissipate the widespread idea that in London the supply companies did 
nothing for the poor power user. With regard to works costs, they had 
a further decrease of 11:7 per cent. on last year's costs, in spite of the 
increase in the cost of coal. The total increased expenditure for 
the supply of the 3,214,765 extra units which he mentioned was 
£5,628, of which £5,420 was the extra cost of coal. Had coal stood 
at the same price as it did in 1906, they would have supplied those 
extra units at a cost of £208. That showed that the Ourtis turbine 
machinery was realising the economies they anticipated. The efficiency 
of distribution showed an improvement of 5 per cent. on last year, 
and was now 759 per cent. This improvement was due to the 
increased sales for power purposes. With regard to lamp connections, 
at Dec. 531 they had just over 1,000,000 lamps applied for, and the 
pro for the current year was even better. The applications were 
equivalent to 25,520 50-watt lamps, against 16,139 last year, showing 
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an increase of 46 per cent. The total applied for at this moment was 
1,024,691 30-watt lamps. With regard to units sold, in the northern 
area they had sold 1,602,808 units, against 1,782,555 last year, show- 
ing a decrease of 10 per cent., but last year's figures included 596, 916 
units supplied to the County Council tramways, so that, so far as 
their own customers were concerned, there was an increase of 14 
cent. in the amount supplied so far. In the southern districts they 
had sold 1,390,708 units to date, against 1,242 554 last year, showing 
an inorease of 12 per cent. . Therefore, both in the number of lampe 
applied for and in the quantity of current sold to their own cus- 
tomers, there was a satisfactory increase. Summarising the progress 
of the Company, be pointed out that the lamps applied for had 
increased from 416 292 units in 1902 to 1,001,171 in 1907, the units 
sold had increased from 4,868 285 to 13,970,179, the number of 
customers had increased from 4,139 to 12, 485, the profits from the 
London stations had increased from £61,699 to £118,201, and the net 
revenue from all sources had increased from £57,668 to £104,154, 
whilst at the same time the average price per unit had gone down. In 
1902 they realised 4:58d. for every unit they sold, whereas last year 
they got only 2:83d. The fact that the increase of business had 
synchronised with the decrease in price, and. that still they were 
making larger profits, was again very great testimony to the soundness 
and efficiency of their engineering staff. Referring to the other 
undertakings of the Company, he stated that the Bournemouth and 
Poole Co. continued to pursue the even tenor of its successíul way. 
It had just declared 9 per cent. for the half-year to Dec. 51 last, ш 
7 per cent. for the year. On the Ooatbridge undertaking they h 
laid out something like £23,000 during the past year, and the busi- 
ness there was developing in a very satisfactory way, particularly in 
connection with power supply. st year parliamentary powers 
were obtained for Croydon, and the supply was now available. 
With regard to parliamentary matters the poeition was decidedly 
better than was the case two or three years ago. At that time huge 
schemes for bulk supply were put forward, based mainly upon two 
contentions—that there was an enormous demand for electric power 
in London, the figure being placed as high as 636,000 h.p., and that 
the existing companies were doing little or nothing whatever to supply 
this demand. The time which had elapsed since this Bill was thrown 
out had made it abundantly clear that neither of these allegations 
could be demonstrated. There was also, he believed, a growing 
appreciation of the fact that the settlement of the question of electric 
supply for London was a matter of mutual co-operation between the 
various bodies now supplying electricity in the Metropolis —namely, 
the local authorities, the companies, and the London County Council. 

Mr. A. Н. SANDERSON seconded the motion, which was carried 
unanimously. 

Ап extraordinary general meeting was held afterwards to consider a 
resolution approving a Bill to incorporate and confer powers upon a 
joint committee of London electric supply companies, with repre- 
sentatives. thereon of the London County Oouncil, to make further 
provisions with respect to the supply of electrical energy in London 
and surrounding districts, and to confer powers upon the London 
electric supply companies. 

The CHAIRMAN, in proposing the resolution, gave an outline of 
the powers sought in the Bill, under which, he stated, it was proposed 
to issue a capital of £1,000,000 and to make the various companies 
who were combining to promote the Bill responsible for their quota 
of interest on such capital. This was calculated on their respective 
net revenues, and the Company's particular share was 16 per cent.; 
in other words, if the Bill passed through Parliament and the full 
£1,000,000 were raised, the Company would be liable for the interest 
on £160,000. 

Mr. JosEPH Suaw seconded the motion, which was agreed to. 


MANSFIELD TRAMWAYS. 


The first ordinary general meeting of the Mansfield Tramways Co. 
was held at the Town Hall, Mansfield, under the presidency of 
Mr. А. R. Holland. 

In presenting their first annual report the directors stated that thoy 
were Lie to be able to say that the receipts during the year had 
exceeded the estimates in the prospectus, and that the takings up to 
the present this year showed & regular and substantial increase over 
the corresponding period in 1907. The expenses during the year were 
somewhat heavier than anticipated, owing to the benefit of various 
economies in working not being felt until the year was well advanced. 
Certain charges had been met out of revenue, owing to obligations 
incurred by the light railway company prior to the rearrangement of 
its capital, and to the necessity for а dual administration until the 
various agreements between the two companies had been fulfilled, but 
such charges would not recur, and a benefit might be anticipated in future 
accounts. After payment of debenture interest to Dec. 31, 1907, and 
interim dividend on the 6 per cent. cumulative preference shares to 
June 30, 1907, the amount at the credit of the revenue account 
was £2,688. 15s. 2d., from which must be deducted the 6 per 
cent. on the cumulative preference shares for six months to 
Dec. 31, 1907, £1,800, leaving a balance of £888. 15s. 2d., 
which the directors recommended should be carried forward. The 
directors had not considered it necessary in the present accounts to 
deal with the question of depreciation, in view of the fact that the 
system was still under construction during a part of the year. This 
question would be dealt with in future accounts. In June last a short 
extension was completed and opened in the Woodhouse section, and 
the results had answered the anticipations of the Company. The 
directors now had under consideration the construction of a short new 
line, which they had every reason to believe would materially add to 
the revenue of the Company. The accounts showed that the traffic 
receipts for 1907 amounted to £16,936. Os. 5d., and advertising, rents, 
etc., to £349. 14s. 10d., making a total of £17,512. 15s. 5d. .After 
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allowing for traffic expenses, repairs and maiatenance, power, insur- 
ance, rents, salaries, etc., there was a balance to be carried forward to 
the net revenue account of £8,052. 9s. 11d. 

The CHAIRMAN moved the adoption of the report and accounts, 
which was carried unanimously. 


CHELSEA ELECTRICITY SUPPLY. 


The annual meeting of the Chelsea Electricity Supply Co. was held 
on the 11th inst., Sir Irving Courtenay presiding. 

In moving the adoption of the report, the CHAIRMAN stated that 
the gross receipts showed an increase of £3,443, but the expenses had 
also increased by £2,158, making the net increase only £1,285. The 
increase in expenses was chiefly in coal, which was £1,304 more, while 
rates were higher by £695. Notwithstanding the extra expenses, the 
works costs per unit sold were almost the same as last year, and they 
had increased the number of 8-c.p. lamp equivalents by 7,430, and 
the units sold by 240,914, making the total units sold well over 
54 millions. Very little new construction work was carried out durin 
the year, and consequently the increase in the capital expenditure h 
only been small. Extensions of distribution mains were made where 
necessary to furnish a supply of electricity to new consumors. In this 
respect they were feeling the benefit of the alteration in the voltage 
which they made some years ago, as most of the feeding mains had, in 
ursa a been of suflicient capacity to serve for the supply to an 
extended network of distributing mains without increasing their size 
or number. The general character of the supply of electricity had 
been well maintained. Аз ќо the future of the business, there were 
too many uncertainties hanging over the industry for him to venture 
to prophesy. This was especially the case as regarded those companies 
who were operating in the London area, but, at the same time, he 
no means regarded them as insurmountable. With regard to metallic- 
filament lampe, he said they fully recognised that the advent of this 
class of lamp, which to the customer was economical in the use of 
current, would make a certain disturbance in their business, but, owin 
to the technical and other difficultics in the way of the genera 
adoption of the lamp at present, the effect would be partial and gradual, 
and, he thought, should eventually be compensated for by a largely 
increased use of the light through the extension of its use into the 
cheaper class of houses and shops, and he incliued to the opinion that 
when the lamp became so perfected as to be cspable of general 
adoption, it would greatly assist them in keeping ahead in the 
competition with gas. Referring to the Bill in Parliament 
for the purpose of supplying electricity in bulk io London 
and the surrounding districts, he said they were advised that thie 
could be effected by the companies with far less expenditure of capital 
than would be the case with а new company or а central authority, 
and that such a supply could be commenced at once, whereas a new 
authority would require some years to carry out an entirely new 
scheme and to erect stations and plant. That being the case, they 
considered it right and proper that the supply shoald be retained by 
the existing companies, and that new and unfair competition should 
not be introduced from outside. The existing companies had borne 
the heat and burden of the struggle as pioneers, and they claimed to 
be entitied to fair treatment and full consideration from Parliament. 
They hoped to get the goodwill of the London County Council on 
behalf of their scheme, and were ready to come to any reasonable 
terms with that body to ensure thc success of a measure which should 
be to the advantage of the companies generally as well as to the people 
of London as а whole. Dividends were to be paid at the rate of 6 per 
cent. per annum on the preference share capital and 44 per cent. per 
annum on the ordinary share capital for the year 1907. 

Mr. W. К. Davies seconded the adoption of the report, which was 
agreed to. 

аро it was agrecd to petition Parliament in favour of the 
London Electric Supply Bill. 


MELTON MOWBRAY ELECTRIC LIGHT. 


The annual meeting of the shareholders of the Melton Mowbray 
Electric Light Co. was held last week, Mr. W. J. New presiding. In 
their report the directors referred to the pour made during the 
year, the lamps connected being increased from 16,391 to 17,528. 

he total number of consumers was now 535. In: luding the balance 
of £79. 18s. 8d. d forward from last year, the accounts showed 
a net profit of £2,014. 3s. 4d. After paying off debenture and loan 
interest £1.041. 7s. 6d., writing off the last instalment of £8 101 in 
respect to the exhibition expenses, and £75. 6s. 8d. depreciation and 
loss on wiring account, there was a balance of £816. 9s. 14, The 
directors recommended that a dividend be declared of 2 per cent., which 
would require £400, that £400 be placed to reserve for renewal of 
plant, and the balance of £16. 9s. 1d. carried forward to next year's 
account. 


SALISBURY ELECTRIC LIGHT. 


The annual meeting of the Salisbury Electric Light and Supply Co. 
was held last week, the chairman of the directors (Mr. W. M. 
Hanimick) presiding. 

The report stated that the Company continued to make progress. 
During the year the number of consumers had increased from 983, 
with 31,769 lamps connected, to 1,012, with 33,560 lamps connected. 
The generating plant had been sufficient to meet the output, and the 
whole of the plant was in thorough working order and capable of deal- 
ing with a considerably increased demand. The profit on the year's 
working, including £59. 5s. brought forward from last account, 
amounted to £6,332. 98. 6d., and after paying £1,447. 18s. interest 
on debentures and temporary loans, an interim dividend at the rate 
of 4 per cent. for the half-year, amounting to £700, and writing off 


£125 from exhibition account, there remained a balance of £3,059. 
118. 6d. to be dealt with. The directors recommended that a further 
dividend at the rate of 7 per cent. for the half-year should be paid, 
making, with the interim dividend, 54 per cent. for the year, and that 
£1,500 should be carried to reserve, leaving £334. 118. 6d. to be 
carried forward to next account. The directors desired to express 
their great regret at the loes sustained by the death of their esteemed 
colleague, Mr. William Marlow. The vacancy on the Board caused 
by his death had been filled by the election of Mr. C. J. Woodrow. 
Mr. Gripper retired trom the directorate by rotation, and, being 
eligible, offered himself fur re-election. 

The CHAIRMAN, in moving the adoption of the report, said tł ey 
had now 1,015 consumers. Their coal cost them more than it did 
last year. They used to pay 8s. 4d. per ton, whereas now they paid 
10s. 7d. per ton. The tantalum lamp was being used by the cousumer 
more largely than hitherto. The advantage to the Company was that 
the consumers were paying for their own lamps, but, of course, they 
must expect these to consume less electricity than the Nernst lamps. 

Mr. Guireen seconded the proposition, which was carried. 


TRACTION AND POWER SECURITIES. 


The report of the Traction and Tower Securities Co. for the усаг 
1907 states that the net revenue for the усаг amounts to £19,584, 
which, added to £3,242 brought forward, gives а sum of £22,826 to 
be dealt with. The directors have 5 the sum of £3,000 to 
make good the depreciation shown in the Company's quoted securities 
at the date of the balance sheet, aud have transferred a sum of 
£15,000 to the investment reserve fund. This leaves £4,826 to be 
carried forward. Two securities—the Mersey Railway 4 per cent. new 
first perpetual debenture stock and the Clyde Valley Electrical Power 
Co. (incorporated by Act of Parliament) ordinary shares of £10 
each—for which there is no market quotation, remain on the books 
at cost, and until their outcome is ascertained the directors make no 
revaluation of them. Meanwhile the investment reserve fund stands 
at £65,000. During the past year the Company has increased its 
holding in the Mersey Railway debenture stock by £19,297 in fulfil- - 
ment of а contract previously entered into. The earnings of the 
railway continue to show & steady increase. The Company has paid 
up further calls in respect of its holding in the Clyde Valley Elec- 
trical Power Co., the liability for unpaid calls being now reduced to 
£15,048. The directors have agreed to grant the Clyde Valley Elec- 
trical Power Co. а loan of up to £100,000 to enable it to extend its 
installation and system of distributing mains. Of this sum £29,684 
had been advanced at the date of the balance-sheet. 


CARLISLE ELECTRIC TRAMW AYS. 


The report of the directors of the City of Carlisle Electric Tramways 
Co. for the year 1907 is as follows: The rovenue account shows a 
surplus of £1,784. 128. 11d., being a decrease of £117. 18s. ld. as 
compared with last year; and the balance of profit and loss account, 
after providing for debenture stock interest and debenture stock 
trustees’ remuneration, is £632. 18s. 9J., which the directors recom- 
mend shall be carried forward to next year. The car miles run in the 
period have been 350,704, the number of passengers carried 2,551,511, 
and the total receipts amounted to £9,742. 2s. 1d., being an increase 
of 287 miles run, а decrease of 259,568 passengers carried and 
£511. 19s. 9d. in receipts respectively. There is also a decrease of 
£394, 1s. 8d. in the working expenses. The directors who retire are 
Mr. T. D. Lingard and Mr. К. Creighton, who, being eligible, offer 
themselves for re-election. Messis. Walter J. Kershaw and Co., the 
auditors, also retire, and are eligible for re-election. The revenue 
account shows that the cost of electrical energy was £2,673 ; running 
expenses, £5 278 ; maintenance and repairs, £788; and administra- 
tion and general expenses, £1,216—total, £7,957. The traffic receipts 
were £9,105; parcel ditto, £326; advertising ditto, £225; other 
receipts, £5. 17s. 9d. ; bank interest, £19. 158. 5d.—total, £9,742, 
leaving а surplus of £1,784. 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY. 


The report of tle Bournemouth and Poole Electricity Supply Co. 
for the year ended Dec. 31 last, submitted at the meeting on the 
19th inst., states that the capital expended during the year amounted 
to £31,030. The balance from last account after payment of the final 
dividends on the preference and ordinary shares for the half-year ended 
Dec. 31, 1906, less income tax, was £1,634, and the balance from 
revenue account for 1907 amounts to £51,872, making a total avail- 
able revenue for the year 1977 of £33 506. The directors recommend 
a final dividend on the 15,000 ordinary shares for the half-year ended 
Dec. д1, 1907, at the rate of 9 per cent. per annum, less income tax, 
leaving £938 to be carried forward. 


BRITISH INSULATED AND HELSBY CABLES. 


The report of the directors of the British Insulated and Helaby 
Cables for the year ended Dec. 31, 1907, to be submitted to the share- 
holders at the ordinary general meeting to be held in Liverpool on 
the 23rd inst., states that the profit for the year amounts to £155,619. 
12s. 7d., to which has to be added the balance brought forward from 
last year, £36,713. 3s. 3d.—making a total of £172,532. 15s. 10d. 
From this have to be deducted: directors’ and debenture trustees’ fees 
and remuneration to works committee, less directurs’ fees receivable 
from other companies, £4,497. 10s.; interest on debenture stock, 
£22,600 ; depreciation on buildings, plant, machinery, etc., £22,000 ; 
transfer to reserve account, £10,000; transfer to debenture stock 
redemption account, £5,000; dividend on preference shares to 
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Dec. 31, 1907, £30,000; interim dividend on ordinary shares 
to June 30, 1907, £20,000 — total, £113,997. 10., leaving 
available for dividend a balance of £58,335. 5s. 10d. The directors 
recommend the payment of a further dividend of 4 per cent. 
on the ordinary shares, making with the interim dividend already 
paid a total of 8 per cent. for the year ended Dec. 31, 1907, together 
with a bonus of 2 per cent. (£30,000), carrying forward to next 
account a balance of 228, 385. 5s. 10d. The volume of trade during 
the past year, especially in heavy cable work, has not been so-great, 
owing to the high price of copper in the earlier part of the year, and 
to the financial stringency later on, and the profits have thereby been 
adversely affected. It is, however, satisfactory to be able to say that 
the volume of business done so far this year and orders in hand at 
present compare very favourably with the corresponding period of last 
year. А sum of £10,000, it will be observed, has been transferred to 
reserve acconnt, and a further £5,000 to debenture stock redemption 
account, in addition to £22,000 depreciation of buildings, plant, and 
machinery, 


> 


BASTIAN METER. 


The report of the Bastian Meter Oo., together with the balance. 
sheet and accounts for the six months ending Dec. 51, 1907, states 
that during the period in епо a net profit of £551. 14s. 104d. 
was earned, This sum added to the balance of profit remaining from the 
half-year ending June 50, 1907, of £534. 8s. 2d., makes a total of £1,086. . 
Zs. 04d., and it is proposed to deal with this amount as follows: 
24 years 6 per cent. cumulative preference dividend to Dec. 31, 1907, 
£301. 128. 11d.; dividend at the rate of 24 per cent. on the ordinary 
shares, £247. 19s. ; balance carried forward, £536. lls. 14d. The 
business ofthe Company is being well maintained, and there is every 
reason to believe that the year 1908 will prove a profitable one. 

The annual general meeting of the shareholders of the Company 
was held on the 12th inst. at the Inns of Court Hotel. Thè report, 
with the accounts, were passed. 


= 


METROPOLITAN ELECTRIC TRAMWAYS. 


The repórt of the Metropolitan Electric Tramways for the year 
ended Dec. 51, 1907, states that the total revenue for the year 
amounted to £297,223, including the £27,476, the balance of the 
dividends received in the year 1906 from the North Metropolitan 
Tramways Оо. and reserved from the previous account. The directors 
have decided to spread this balance over the period ending in June, 
1910, during which the Company would have continued to receive 
dividends ‘from the North Metropolitan Tramways Oo. but for the 
surrender by that company of its lease of the London County 
Oouncil's northern tramways. In pursuance of this policy £7,850 
has been brought into the present account, and the balance, 
£19,626, has been reserved. The traffic receipts, which amounted 
to £224 200, show an increase of £64,599 over the previous 
year. After deducting all expenses chargeable to revenue, including 
£10,500 for reconstruction and renewals, and writing down prelimi- 
nary expenses and other items by £6,220, there remains a surplus of 
£49,574, making, with the £3,791 brought forward, a total of 
£53,365. . The directors recommend to place to a reserve fund £5,000, 
to pay a dividend ou the 391,557 ordinary shares at the rate of 44 per 
cent. per annum, and to carry forward £5,755. The Company have 
increased their holding in the North Metropolitan Electric "Power 
Supply Oo. to 40,000 shares of £10 each, of which 30,000 arẹ fully 
paid and the balance £5 рм. The dividend to be received in respect 
of this investment for the past year amounts to £12,285, being at 
ias rate of 4 per cent. per annum on the amount paid up on 
shares. 


LIVERPOOL DISTRICT LIGHTING. 


The report of the Liverpool District Lighting Co. for the year ended 
Dec. 31, 1907, shows that the demand for electricity still shows а 
satisfactory rate of increase, the units в ld for the year amounting to 
354,750 -units, an increase cf 13,325. Owing, however, to. the 
increased cost of fuel and other causes, the resulting profit has 
not increased pro rata. In the balance-sheet the value of 
„free -wired installations is less than at the carresponding 
period of last year. This is accounted for by the fact that the 
directors have decided not to carry out any more of this work, 
as practically all the houses now being built in the Company's 
area are wired for electric i e during construction. Two of the old 
MALATION have been purchased outright and one written The 
gross profits for the year, together with the amount brought fqrward. 
after payment of dividend, leaves a profit available for distribution of 
£2,316. Of this £20 has been written off the cost of fitting up the 
offices in Tithebarn-street and £833 set aside for depreciation, leaving 
a balance of £1,461, out of which it is proposed to declare a further 
dividend at the rate of 5 per cent. per annum, less income tax, for the 
half-year ended Dec. 51, 1907. 


—— 


NEW COMPANIES REGISTERED. 


New Vacuum Heating Co., Limited .—hHegistered Feb. 26. 
Capital, £6,500 in £1 shares. Objects: to adopt an agreement with 
Б. E. Atkinson, and to carry on the business of heating and venti- 
lating engineers, founders, metal workers, boilermakers, water-supply 
engineers, etc. Noinitial public issue. Registered office: New-street, 
Leicester. ` 

British Brasier Motors, Limited. —Registered Feb. 11. Capital, 
£11,000 in 10,000 ordinary shares of £1 each and 20,000 deferred 


shares of 18. each. Objects: to adopt an төш with Ohadwick 
and Co. to establish agencies in any pat of the world for selling and 
dealing with motors, motorcars, vehicles, and accessories, etc. No 
initial public issue. 

J. Bonn and Co., Limited. —Hepgistered Feb. 19. Capital, £1,500 
in £1 shares.  Otjects: to take over the business of engineers, 
mechanical and electrical instrument and appliance manufacturers, 
and model makers carried on by J. Bonn at 97, New Oxford-street, 
and 9, Lawrence-street, High-street, Bloomsbury, W.O., as J. Bonn 
and Co. No initial public issue. Registered without articles of 
association. Registered office: 97, New Oxford-street, W.C. 

New Lowoa Engineering Co., Limited.—Registered Feb. 12. 
rd sa £25 000 in £1 shares. Objects: to adopt an agreement with 
J. Burns, C. Walton, H. Bentley, and J. N. Bentley ; to uire the 
business of the Lowca Engineering Oo., and to carry on the business 
of electrical, mechanical, civil, iud general engineers, engine builders 
and fitters, boiler and machinery makers, steel converters, founders, 
etc. No initial public issue. Registered office: Lowca, near White- 
haven, Cumberland. | 

Schreiber Electric Battery Co., Limited.—Hegistered Feb. 5. 
сар, £7,000 in 5,000 preference shares of £1 each and 40,000 
deferred shares of 1s. each. Objects: to acquire certain inventions or 
processes relating to the manufacture of- electric batteries, to adopt an 
agreement with P. Schreiber, and to carry on the business of manu- 
facturers of and dealers in all kinds of electric batteries and accumu- 
lators and self-propelled vehicles, electricians, electrical engineers, etc. 
No initial public issue. Registered office: 25, Brewer-street, Regent- 
street, W. 

W. 8. Scott.—Registered March 3. Electrical contractors, 56, 
East-street, Brighton. Partnership for two years from Feb. 1, 1908, 
and afterwards till determined by six months’ notice on either side 
(subject to general partner's right to determine at any time on giving 
one month's notice and repaying limited partners contribution). 
General partner: W. 8. Scott, 27, Prince’s crescent, Brighton. 
Limited partner: N. E. Hill, 27, Hollingb'ry.-rond, Brighton, con- 
tributing £160 (value of stock, fixtures, fittings, and good will brought 
into ordinary partnership by him in October, 1906). 


Liens Registered. 


Royalberg Coppor Mine, Limited.—Issue on Feb. 20 of £200 
8 per cent. prior lien debentures, part of series created Dec. 5, 1907, to 
secure £2,000. Obarged on the company’s undertaking and property, 
present and future, including uncalled capital. No trustees. Total 
amount previously issued of same series, £1,500. 


Guildford Electricity Supply Co., Limited.—Reissue on Feb. 20 
of £500 5 per cent. debentures, part of series created Nov. 21, 1905, 
to secure £25,000. Charged on the company's undertaking and 
property, present and future, including uncalled capital. No trustees. 

otal amount previously issued of same series, £25,000. 

Barnsley and District Electric Traction Co., Limited. – An 
acknowledgment of indebtedness under seal, dated Jan. 30, 1908, 
ereating а further 21,000 debenture stock (supplemental to а trust 
deed, dated April 8, 1903, securing £20,000 debenture steck), charged 
on the light railway undertaking aud other property of the company, 
has been registered. Trustees: Electric and General Investment Co., 
1 and 2, Great Winchester-street, E.C. 

Telephone Co. of Egypt, Limited. —Anacknowledgmentofindebted- 
ness under seal, dated March 4, 1908, securing & further £60,000 
debenture stock (supplemental to a trust deed dated July 27, 1904, 
and ар acknowledgment of indebtedness dated Feb. 21, 1906, securing 
£60,000 and £40,000 debenture stock respectively), has been registered. 
Property charged: the company’s undertaking and property, present 
and future, except uncalled capital. Trustees: Sir Auckland Colvin, 
K.O.S.I.. Ear! Soham, Framlingham, Suffolk, and G. F. Braithwaite, 
Kendal, Westmoreland. : 


Delhi Electric Tramways and Lighting Co., Limited.— Issue on 
Feb, 24 of £23,200 5 per cent. debentures, part of series created 
Jan. 3, 19:8, to secure £50,000. Property charged: Benefit of Delhi 
Municipality Electric Licence, 1905, and Delhi (Municipality) Electric 
Tramway Order, 1906, the company’s interest in certain land and 
buildings in Cireular-road, Delhi, the tramway line and distribution 
system, and the conipany's undertaking &nd general assets, present 
and future, except uncalled capital. Trustees: R. О. Pearman, 21, 
Old-buildings, Lincoln's-inn, W.O., and J. Greig. 18, Belsize Park- 
gardens, Hampstead, N.W. Total amount previously issued of same 
series, £100. p 


APPOINTMENTS VACANT. 


Premium PupiL—Apply, Borough Electrical Engineer, Burton- 
on-Trent. 

Premium Pupil.—Apply, Electricity Works, Canterbury. See 
advertisement in last issue. In 

Switchboard Attendant, Electricity Works, Canterbury. Applica- 
tions to the Engineer by March 20. See advertisement in last issue. 

Traffic Manager, Wigan Corporation Tramways. Salary, £200 

ranuum. Applications to Mr. H. Jevons, town clerk, by March 23. 
Бев advertisement, 

Assistant Manager for electrical department, of shipbuilding and 
engincering works. Applications to Lighting, care of Wm. Porteous 
and Oo. Gla:gow. See advertisement. 

Assistant Electrical Engineer, East Indian Railway. Salary, 
Rs. 450, rising to Re. 600, per calendar month. Applications to 
Mr. C. W. Young, secretary, 28-30, Nicholas-lane, London, E.O., 
by April 4. See advertisement. 
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BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Ballyshannon.—The proposed electric lighting scheme for this 
town has been postponed for six months. 

Rosario Electric Co.—The directors have declared a dividend of 
34. per share, less tax, on the ordinary shares. 

Gelligaer.—The Council have decided to obtain an cstimate for 
electrically lighting the district of Troedrhiwfuwch. 

Alloa.—The Council are about to lay cable at a cost of £419 to the 
hospital in order to illuminate the building by electricity. 

Shoreditch.—For extensions to the electricity plant the London 
County Council have agreed to lend the Borough Council £7,150. 

St. Marylebone.—The London County Council have decided to 
lend £9,172 to the Borough Council for electric lighting purposes. 

Lowestoft.—The Council have decided to install mechanical stokers 
to two boilers at the station, which will involve an outlay of £350. 

Darlington.—Tho Town Council have decided to put down an 
UM boiler at the electricity works at an estimated cost of 

Oxford Electric Со. — At ihe annual ordinary goneral meeting of 
this company a dividend of 7 per cent. on the Ordinary shares was 
adopted. 

Mold.—The electricity plant at Leeswood Hall, Mold, the resi- 
dence of Sir John Mark, was practically destroyed by fire ou the 
12th inst. 

Lisburn. —The advantages of electricity as an illuminant are being 
pu before the inhabitants of this town, though nothing definite 

as yet been settled. 

Stoke Newington.—The Electricity Committee of the Borough 
Council are proposing to lay distributor cables through several roads 
at an estimated cost of £332. 

Howard Asphalt Troughing Co. — The company have pur- 
chased outright the whole of the pitents formerly belonging to the 
Simplified Underground Conductor Co. 

Greenock. —The total units generated at the Corporation olectricity 
works in January were 485,296, an increase of 105,946 аз compared 
with the corresponding month last year. 

Dundee. —The University College authorities have received a gift of 
£4,000 for tho erection and equipment of a laboratory for the practice 
and study о! the science of electrical engineering. 


Wimbledon.—The Local Government Doard will hold an inquiry 
on March 25 into the application of the Town Council for permission 
to borrow £17,600 for their electricity undertaking. 


British Electric Transformer Co.—We are informed that the 
above firm have had their offices connected by telephone to the Ealing 
exchange, their nuniber being 226 Ealing (Post Office). 


South London Eleetric Supply Corporation.—The directors 
recommend a dividend of 4 per cent. on the full ordinary share 
rig for the past year, as compared with $ per cent. for the year 

Willesden.—An inquiry will be held by the Local Government 
Board on March 25 into the application of the Urban District Council 
EE sanction to borrow £14,727 for purposes of their electricity under- 

ing. 

Heywood.—At the last Town Council meeting it was reported 
that the Electricity Committee proposed to spend about £9,000 on 
extensions at the electricity work, which had become absolutely 
necessary. 

Unstone.—The Parish Council have decided to ascertain the cost of 
lighting the parish, and to convene а parish meeting to consider the 

visability of adopting the Lighting and Watching Act for either the 
whole or a portion of the parish. 

Llanelly.—Attention was again called at the Council meeting to 
the filthy gas smells pervading the district, and it was stated that in 
some instances people had their drains tested, only to find that the 
nuisance was really due to the gas. 

Release of Trustees. Мг. Thomas Leman, of 1, St. Peter's Church- 
walk, Nottingham, has been released from trusteeship in the estate of 
Messrs. Robson, Robson, and Co., electrical engineers, Empire-build- 
ings, Newgate street, Newcastle-on-Tyne. 


Dublin.—The North Dublin Union Guardians are considering the 
lighting of the union with electricity or an improved gas system. 
The cost of lighting the place by electricity would be about £1,250 
and the maintenance about £659 per annnm. 


Swindon.—At the last meeting of the Hospital Board the clerk 
reported that the cost of lighting for 1906 was £133. 0s. 10d., and 
for 1907 £84. 7s. 4d., showing that the introduction of electricity had 
effected a saving of £48. 15e. 6d. on the year. 


Acton.—At the last meeting of the Council Electricity Committee 
the electrical engineer reported that since the previous meeting 
16 applications had been received, equivalent to 1,355 8-c.p. lamps, 
making a total of 854 applications, equivalent to 52,240 8-c.p. lamps. 


Portsmouth. —The Town Council have, on the recommendation of 
the Electric Light Committee, decided to remove two 650-kw. turbo- 
generators from the annexe to the new engine-room at the electric 
light station at a cost not exceeding £425, which will be paid for out 
of revenue. 


King's Lynn.—The electrical engineer reported at the last Council 
meeting that since the previous meeting applications had been 
received for three additional connections, making an increase of 160 


lamps of 8 c.p. or equivalent. The total numbers now are 619 con- 
neotions and 29,416 lamps. 

British Insulated and Helsby Cables Co.—4After applying 
£22,000 for depreciation and transferring £10,000 to reserve, the 
directors, in their report, recommend a further dividend of 4 per 
cent. and a bonus of 2 per cent., making a total distribution of 10 per 
cent. for the year 1907, leaving £28,555 to be carried forward. 


Durham —The Finance Committee of the Guardians recommended 
at the last meeting of the Board that the union workhouse should in 
future be lit by electricity instead of gas on the ground: of economy, 
cleanliness, and hygiene. The proposition was stoutly opposed by 
the chairman of the Durham Gas Co., who succeeded in getting it 
rejected. 

Buxton.—The Local Government Board have sanctioned the 
borrowing of £965 by the Urban District Council for electric lighting. 
The Board have also approved of the use of the land adjoining the 
refuse destructor for the purposes of the electric lighting order, where 
it is proposed to place the- two electric light sets, which are to be 
worked from the destructor. А 


Hoole.—For some time past the gas supply has been the subject of 
complaint at the Urban District Council, and various suggestions have 
been made to the gas company. The Council are now about to 
ascertain the cost of an electricity supply. which will probably bring 
the gas company to make concessions iu order to bolster upthe present 
system of obsolete lighting. 


Abordoen.—At the Town Council meeting the Electricity Com- 
mittee reported having had under consideration the question of the 
supply of electricity to the Oults district from the city generating 
station. The electrical engineer reported on the extension of plant 
necessary in connection with the scheme, the estimated cost being 
£6,644. The report was adopted. | 


Warwick.—The General Purposes Committee are of opinion that 
it would be advisable that electric lighting should be substituted for 
gas lighting in the court house, as the upper rooms would be thereby 
rendered more comfortable and cleaner and the downstairs rooms 
more healthy. They therefore recommended the Oouncil to have 
the work carried out, and this has been agreed to. 


Walsall.—The total number of consumers 5 by the Corpora - 
tion electricity department on Feb. 29 last was 536, as compared with 
496 at the same date last year. During the past month the total units 
generated at the station was 190,510, as compared with 174,272 for 
the same period last year. The total output from the main generators 
was 185,571 units, as compared with 169,547 for the same period 
last year. 

Yarmouth.— The offer of the gis company to the Town Council to 
sell the existing street lamps at 50s. each for conversion to electric 
lighting has been accepted for 54 lamps. New lamps are to be placed 
in Wandsworth- place, the Conge, and Vauxhall-street. Sanction has 
been given to an electric cable being carried over the Suspension 
Bridge on payment of 2s. 6d. per annum and lighting a lamp on 
that structure. 

Liquidations.—A general meeting of the members of the General 
Electric Co. will be held at 69, (Queen Victoria-street, E.O., on 
April 22, at 1 p.m., to receive the report of the liquidator showing how 
the winding up of the company has been conducted and the property 
disposed ot À general meeting of the members of the Electric Power 
Development Co. will be held at 21, Ironmonger-lane, London, on 
April 14, at 12 o'clock noon, for the same purpose. 


Kirkoaldy.—An alarming explosion occurred at Ohurch.street, 
Kirkcaldy, on the 11th inst. A plumber in the employment of the 
Kirkcaldy Gaslight Co. was trying to locate a gas escape, and after 
boring the ground ! e applied a lighted torch, with the result that an 
explosion took place, tearing up the gronnd for some distance around. 
The man was severely burned about the face. The cause of the 
explosion, it is supposed, was the accumulation of gas in an old 
conduit. 

Ilkeston. —Bctween 10 and 11 o'clock on Monday night, owing to 
en escape of gas in the living-room of the house of William Henshaw, 
Milton-street, Ilkeston, an explosion occurred, blowing a hole into 
the bedroom above and setting the beds and the room on fire Three 
sons were in bed at the time. A police constable and a number of 
neighbours succeeded in extinguishiog the flames before the arrival of 
the fire brigade, but considerable damage was done both by fire and 
water. 

Morecambe.—Strong complaint was again made of the disgraceful 
gas lighting to the Town Council at the last meeting. In the Harbour 

ard no less а number than 87 lamps were out during one evening. 
In spite of the frantic efforts of the manager to provide the flimsy 
appliances which have been invented as a last resource to save the old 
method of lighting from abolition, it has been shown in “Morecambe 
that incandescent mantles, etc., are almost useless. The mayor stated at 
the meeting that his experience of incandescent lights was that they 
might expect to have half of them out after a storm. 


Sunderland.—4A meeting of the Electricity and Lighting Committee 
was held on the 13th inst. with regard to supplying electrigity to the 
liquidator of Sir James Laing and ‘Sone e committee had been 
asked by the liquidator if and at what scale of charge they would 
supply electricity for the yard, and it was agreed to supply the firm 
for such time as the liquidator required at the scale available to 
ordinary customers. As soon as the firm is ready, therefore, the 
Corporation will resume their supply, and it is probable that elec- 
d will be required by the liquidator up till the middle or end of 

unc. i 

Hanley.—At the last meeting of tho Town Council a deputation 
was appointed to attend a conference of local authorities to consider 
the desirability or otherwise of petitioning against a provisional order 
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granted to the tramways company by the Local Government Board, 
whieh gives the company power to carry out certain works without 
respect to the wishes of the local authorities in the matter. As the 
result of a recent inquiry by the Local Government Board it was 
decided that the application to the Board to sanction a loan of 
£18,000 for the purposes of the electricity undertaking should be 
amended, and that application be made for a total of £21,969, includ- 
ing the amount estimated to cover the capital requirements for the 
ensuing 18 months. 

Telephone Rates.—At the Associated Chambers of Commerce on 
the 18th inst. a motion was unanimously adopted acknowledging the 
attention which had been given by the Postmaster-General to the 
question of telephone rates, and expressed the hope that in view of 
the considerations which had been laid before him by recent deputa- 
tions he would modify the flat rate, measured by stages, as applied 
to tho needs and requirements of the commercial community in the 

rovinces, Representatives of the London, Sheffield, Dundee, 
radford, Southampton, Leeds, Hull, Nottingham, Birstall, Birm- 
ingham, Kendal, Newcastle-on-Tyne, and Liverpool chambors were 


appointed as a special committee to confer, when considered necessary, 


with the Postmaster-General and the National Telephone Oo. 


Bishop Auckland.—The Local Government Board have approved, 
of a scheme of main sewerage and sewage disposal for the Denebeck 
Valley, which comprises a large portion of the Rural Council’s district, 
including South Church, Auckland Park Colliery, Grangehill, Cockton 
Hill, Eldon, and Eldon Lane. The work consists in the laying of several 
miles of main outfall sewers, the sewage from which will gravitate to 
the disposal works situate at South Church with the exception of the 
зета from South Church, which із propose to be pumped by eleo- 
trically-driven centrifugal pumps to the disposal works. The purifica- 
tion of the sewage will be effected by firat treating the sewage in 
covered liquefying tanks followed by filtration in double-contact beds, 
and the effluent will be discharged into the River Gaunless. The 
engineers of the scheme are Messrs. D. Balfour and Son, of London 
and Newoastle.on-Tyne. ` 


Underground Wires.—A paragraph in the annual report of the 
council of the Middlesbrough Chamber of Commerce refers to the 
efforts made by the chamber in connection with the placing of 
telegraph and telephone wires underground: The Postmaster-General 
(Mr. Sydney Buxton) says he is fnlly aware of the inconvenience 
occasioned by the interruptions and delays in communication caused 
hy storms. In recent years increasingly large sams have Leen obtained 
from Parliament for the purpose of extending the backbone scheme of 
underground telegraphs. The expenditure on the scheme already 
amounts to about £1,000,000, and he is developing the system as 
rapidly as financial and other considerations permit. With regard to 
telephone lines the Postmaster-General remarks that it is unfortunately 
impossible to place long-distance trunk telephone wires underground. 
In the present state of science intelligible speech cannot be obtained 
on long underground wires." 


Frome.—On the 11th iust. Mr. H. Ross Hooper was engaged for 
five hours in investigating an application by the Urban District 
Council for sanction to borrow a further sum of £11,100 for the 
purposes of their electri» light undertaking. The Clerk said the total 
eapital expenditure on the undertaking for which the Council were 
responsible was £44,684. 4s. 7d. Of the sum now applied for £9,824 
was in respect of past expenditure. He explained. that the Local 
Government Board were asked to hold the inquiry three years ago, 
but it had beeu delayed on account of legal 
raised by the Board of Trade. The inspector commented on the 
financial position of the undertaking. During the last year it earned 
74 per cent. on what was really capital expenditure, and of that the 
contractors had to repay 64 per cent. principal and interest on loan, 
which left them with 14 per cent. working expenses and profit. The 
inspector, after practically going into every detail of expenditure 
right from the beginning of the undertaking, adjourned the inquiry 
until March 31. 

Sandown.—Mr. W. J. Board, chairman of the District Council, 
раа at а crowded meeting of electors held іп the Town Hall, 

andown, on the 17th inst. to consider the question of the method by 
which the town should be illuminated, the contract with the electric 
light company being within a few months of expiration. 
Arnell moved: That this meeting of parochial electors hereby signify 
their wish to the District Council to continue the lighting of the town 
by electricity.” Dr. Pennington formally seconded the resolution. 
Dr. Langston led for the gas party, and spoke of the lower price at 
which the town would be effectually lighted by the scheme submitted 
by the company. Mr. Way supported a reversion to gas lighting, and 

r. Butcher, a member of the Council, said he should vote for gas 
unless there was a big majority for electricity, in which case he should 
do as the electors desired. Mr. Hook adduced the interesting fact that 
since the establishment of the electric light company in Sandown the 
price of gas had been reduced from 4s. 7d. per 1,000ft. to 3s. 10d. 
This was met with а retort from the manager of the gas company that 
if they secured the lighting of the town it was ible they would be 
able to still further reduce the price. Mr. 
light company, answered several questions and made a brief statement 
їп support of his compsny's scheme. There voted for electricity 165 
and for gas 57. The figures were received with loud checring. 


TRACTION. 


Newport.—4After a long discussion of a pro 
tramcars on Sundays, the Town Council 
of 25 to д. 


Lytham.—Tlie Blackpool Tramways Co. propose doubling their 
lines in Church-street, and are being urged on in the matter by the 
local authority. 


] to run a service of 
ecided against it by a vote 


iffisulties which were : 


Major. 


ayes, of the electric 


Melbourne Tramway and Omnibus Co.—The directors announce 
a dividend for the quarter ending the 31st inst. of 44d. per share (15 per 
cent. per annum). 


Leith.—The receipts of Leith tramways for the week ending 
March 14 amounted to £480. 2s. 5d., an increase of £15. 7s. 8d. over 
the corresponding period of last year. 


Halifax.—The Council have decided to purchase new motors and 
material at an estimated cost of £6,014. This is owing to the decision 
of the Tramways Committee to replace-50 25-h.p. motors by 35-h.p. 
motors. 

Madras Electric Tramways (1904). —The receipts for the fortnight 
ended March 15, 1908, totalled Rs.21.149, being an increase of 25:6 per 
cent. The gross receipts from Jan. 1, 1908, were Rs.96,918, an increase 
of 16°6 per cent. 

Bolton.—The promoters of the Central Lancashire tramways 
scheme, connecting Preston, Ohorley, Adlington, and Horwich, are 
arranging with Bolton ‘Corporation for a supply of current at the 
Horwich end of their system. 


Huddersfield. — Tho Corporation Tramway Committee have decided 
{о receive а deputation from the Lepton and Whitley Uppa District 
Councils with reference to the provision of a tramway or light railway 
from Grange Ash to Waterloo. 


Radoliffe.—At a meeting of the Electricity and Tramways Oom- 
mittee it was resolved that the electrical engineer prepare specification 
for the extension of cable from Spring-lane (Seed-street) to a point in 
Cross-lane, near the City Tea Оо. в premises. 

Keighley.—A petition signed by 350 persons has been received by 
the Town Gounell on the subject of an extension of the tram way 
service to Worth Village, and the matter has been relegated to the 
Tram ways Committee for consideration and report. 

Italy.— The Bulletin of the French Chamber of Commerce at 
Milan states that a new company has been formed at Pisa for the 
construction and working of an electric tramway, V iareggio-Marina di 
Carrara, with a branch for Pietrasanta and Pontefoggi. 


Buenos Ayres and Belgrano Electric Tramways Co.—Keceipta 
for the week ending March 11, 1908, were £3,853 ; corresponding 
period 1907, £3,658—increase, £195. Aggregates from Jan. 1, 1908, 
£37,301; aggregates from Jan. 1, 1907, .669—increase, £632. 


Dover.—The receipts for the week ending Feb. 29 in connection 
with the tramways were for pa a 56.802, receipts £151. 10s. 8d., 
against £166. 138. O4d. in the corresponding week last year; for the 
week ending March 7, passengers 56,711, receipts £151. 78. O4d., 
against £179. 14s. 51d. Aggregate from April 1 to date £10,554. 11s., 
against £11,865. 153. 9d. last year. 

Manchester.—An accident to some of the electrical machinery at 
the Manchester Corporation sub-station on Oldham-road at 11 o'clock 
on Saturday night affected all the generating sub-stations, and the 
tramcars from Old ham were at a standstill forhalf-an-hour. Theaccident 
happened at a most inopportune time, and caused much inconvenience 
to passengers and congestion of late Saturday night traffic. 


St. Panoras.—The London County Oouncil having agreed to the 
deletion of clauses in their Tramways Bill relating to a special con 
tribution from St. Pancras towards the formation of a new street and 
the provision of a bridge over the King’s Oross Metropolitan Railway 
Station between Gray's-inn and Pentonville roads, the Parliamentary 
Committee of the Borough Council recommend the withdrawal of their 
petition against the Bill. : ! 

Hampton.—The Urban District Council have decided to call upon 
the tramway company to carry out the widenings at High.street, 
Hampton Hill, in accordance with their agreements entered into with 
the Council, failing which the clerk is to apply to the High Court for 
a mandatory injunction to compel the company to complete their con- 
tract with the Council, and for damages or such other proceedings as 
may be necessary with that object. 

Minster-on-Sea.—On Monday last а successful meeting of plot 
owners at the Cannon-street Hotel was presided over by Mr. Е 
Ramuz to consider the advisability of forming а company to extend 
the electric tramways from Sheerness. It was decided to leave the 
matter in the. hands of a committee of six of the largest plot owners to 
arrange for application for order under the Light Railways Act, to be 
made forthwith, and the necessary money for this was promised in the 
room. 

Edinburgh.—The work of cabling the Gilmour-place and Colinton- 
road route of the Edinburgh tramway system has been carried out 
with highly creditable dispatch, and it is expected to be ready for 
opening in the first fortnight of April. The alterations in the power 
station are practically completed, and with the open weather favouring 
the contractors the pits are nearing completion. The junction at 
Home-street is well forward, and will be completed possibly this 
week-end. 

Newburn.—<A deputation from the Urban District Council recently 
waited upon the Newcastle Tramways Committee to request that the 
tramlines should be extended from Scotswood to Newburn and 
Throckley. The Tramways Committee stated that if the Urban 
Council would make a 50ft. roadway, they would be willing to consider 
the matter. This, the deputation сок, would be too heavy ап 
expenditure for the district, but promised to report and see what could 
be donc in the matter. 

Llandudno.— A poll taken of the shareholders of the Great Orme 
Tramway Co. at Llandudno as to the running of Sunday cars showed 
that 36 were in favour, 2 against, and 13 neutral. It was, there- 
fore, decided to ask the Urban District Council to sanction the work- 
ing of the trams on Sunday in accordance with the wishes of the 
majority of the shareholders. The Urban District Council have con- 
sidcred the matter, and have almost unanimously declined to acoede 
to the company’s request, 
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Lanarkshire.—The Lanarkshire Tramways Co. have commenced 
cutting their new route from Hamilton to Uddingston. the furthest 
auum in this direction of the Glasgow Corporation tramways. 

en completed, this new track will link Glasgow by car with the 
reat industrial centres of Lanarkshire. The line will cross Bothwell 
ridge, and procos to Uddingston by Bothwell. The first cut was 
made on Bothwell-road, Hamilton, where a large staff of men are now 
employed. The track will be completed at once as far as the Hamilton 
burgh boundary. 

Glasgow.—A serious block of the Corporation electric car service 
was caused on tho 12th inst. by the breaking of a live wire on Jamaica 
Bridge. At the time of the mishap, between three and four o'clock, 
the streets were very busy, and а motorcar and lorry passed under the 
wire as it snapped, the drivers having narrow escapes. The breakdown 
gang from the tramway depót were quickly on the scene, but before 
the wire had been repaired and the traffic resumed the line of standing 
cars extended for fnlly half a mile. Many of the south-going cars 
сатав the block were run along St. Vincent-place, and croesed the 
river by Stockwell Bridge. 


Walsall.—The following are particulars respecting the working 
of the Corporation tramways: Four weeks ending Feb. 23, 
1907—number of passengers, 336,420; receipts, £1,875. 193. 74d. ; 
саг miles run, 46, 880; receipts per car mile run, 9:60d. Four weeks 
ending Feb. 22, 1908—number of passengers, 368,443; receipts, 
£2,054. 38. 2d. ; car miles run, 48,148; receipts per car mile run, 
10:24d. Wages paid, including repair of permanent way—four weeks 
ending Feb. 21, 1907, £594. 18s. bd. ; four weeks ending Feb. 20, 
1908, £624. 11s. 8d. Negotiations are being entered into with the 
Wolverhampton District Electric Tramways with a view to securing 
certain alterations in the terms on which the Corporation cars run 
to the Market-place at Willenhall. 


East Ham.—The Council Electric Lighting and Tramways Сот. 
mittee have received a letter from the solicitor of the North Motro- 
politan Tramway Co. stating that the offer made by the Council for 
acquisition of the section of track owned by them in Romford.road, 
within the borough, had been accepted, and the committoe have 
directed the town clerk to call the necessary special meeting of the 
Council for the purpose of ing & resolution in compliance with 
Section 44 of the Tramways Act, 1870. They have recommended that the 
borough engineer and the engineer and manager be directed to prepare 
plans and estimates for the construction of the track and overhead 
equipment along the section of the Romford-road. and submit the 
same to a subsequent meeting. Also the committee have directed the 
engineer and manager to submit a report on the question of inter- 
running with West Ham along the Romford-road. The Council have 
agreed with the committee. | 


Coventry.—Almost from tlie time of the laying down of the tram- 
ways along Smithford-street, Coventry —the narrowest thoroughfare 
which the trams traverse—the shopkeepers as а body have made 
complaints of the great inconvenience which they suffer through the 
congestion of all traffic, and especially of the difficulty which arises 
through carts ee be moved from side to side in order that 
tramcars may pass. The agitation for a change has now reached an 
acute st tradesmen complaining that business conditions are well 
nigh intolerable. The widest point of the street is but 23ft. 2in., 
there are double tramlines the whole length of the highway, and in 
12 hours of а recent day 1,169 vehicles ed along the street. The 
inhabitants, however, do not appear to 56 as to how the 
admitted inconvenience can be sensibly lessened ; but the position of 
things will in all probability be shortly brought under the notice of 
the Council, though the tramways company are, of course, in no way 
exceeding the rights they obtained a few years ago. 


Merthyr.—4A comprehensive scheme for the collection and delivery 
of parcels by means of special messengers has been inaugurated by the 
Merthyr Electric Traction Oo. On all sections of the line, including 
Merthyr, Dowlais, and Cefn, agencies at convenient places have been 
instituted, where parcels may be handed in by the public. These 
agencies are denoted Бу а neat enamel sign. In addition, packages 
ean be handed to the conductor of any car. The rates charged are 
remarkably low, being as follows: l4lb. 2d., 2810. 3d., 42lb. Ad., 
561b. 5d., especially when it is borne in mind that the figures given 
include collection or delivery of packages within a half-mile of the 
tram routes. The frequent servi: e of cars on all routes offers unequalled 
facilities for quick delivery, which, combined with the smart nic ssengers 
employed, furnishes Merthyr and district with a local parcel service 
equal to that given in any district in the United Kingdom. By this 
method it is quite as easy to send a parcel as to posta letter. For 
ан from damage, pillerage, ог bad weather special waterproof 

ampers and bags are utilised. These are placed on the front plat- 
form and conveyed from point to point as required. Every credit is 
due to the directors and manager cf the Merthyr Co. for their fore- 
sight and enterprise in supplying the traders and general public of the 
district with a long-felt want. 


Handsworth.—The Tramways Committee of the Handsworth 
District Council report that the Board of Trade having. on March 7, 
1908, approved of the proposed service of notice under Section 43 of 
the Tramways Act, 18/0, requiring the City of Birmingham Tram- 
ways Co. to sell to the Council so much of the undertaking autho- 
rised by the Birmingham Central Tramways (Extension) OrJer, 1886, 
аз is within the urban district of Handworth, the notice was served 
upon the company by post on the 10th inst. Negotiations with 
respect to the future working of the tramways in Handsworth are 
still proceeding. and а sub-committee have had an interview with tbe 
Birmingham Traniways Sub-Committee. The committee recommend 
the Council to proceed to arbitration for settling the price to be paid 
for the part of the company's undertaking which is to be purchased 
by them, and to direct that the Board of Trade be asked to ро! 
а referee to settle such price and the terms of the lease of the Hands- 


worth part of the undertaking granted to the company under 
Section 64 (1) of the City of Birmingham Tramways Act, 1901, to 
expire on June 30, 1911, in the event of such terms not being agreed 
with the company ; also to instruct the clerk to act as solicitor to the 
Council in connection with the arbitration procot арс the pur- 
chase and lease ; and to refer the whole matter to the Tramways Com- 
mittee, with instructions to engage such professional and other assist- 
ance as they may think necessary. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Valencia.—The Municipality invite tenders for the electric lighting 
of the town. Tenders by March 23. 


Dansig.—Tenders are invited by the Municipality for four electric 
travelling cranes. Tenders by March 24. 


Victoria.—The Postmaster-General invites tenders for one common- 
battery switchboard. Tenders by May 26. 


Hackney.—Tonders are invited for the supply of lubricating oils 
for the electricity works. Tenders by March 26. 


Valparaiso. —Tenders are invited for supplies for the Chilian Navy, 
including electrical machinery. Teuders by May 30. 


Cassol.—The Prussian State Railways invite tenders for a throo-ton 
travelling crane, together with electric motor. Tenders by M irch 27 


Whitehaven —The Corporation invite tenders for battery, booster, 
and switchboard for the electricity depirtment. Tenders by March 26 


Bremen. —Tendersa are invited by the Municipality for electrically. 
driven pumps for the sewage pumping station. ‘Tenders by March 30. 


Madrid.—Tenders are invited by the Public Works Department 
for the construction of electric tramways in Bilbao. Tenders by 
April 30. 

St. Pancras.—The Borough Council invite tenders for the supply 
of arc lamp carbons for 12 months, Tenders to tho Town Olerk by 
March 23. | 

Madrid.—The Public Works Department invite tenders for the 
construction and working of au electric tramway at Sevilla. Tenders 
by April 4. 

Madrid.—The Post and Telegraph Department invite tenders for 
laying, ete., telegraph cable between Chefarinas and Argelia. Tenders 
by March 30. 

Madrid.—The Post and Telegraph Department invite tenders for 
the construction and exploitation of the interurban telephone service. 
Tenders by April 2. 

Czernovitz.—In «connection with the water stition on the Pruth 
river, tenders are invited for electrical machinery for driving purposes. 
Tendeis by April 21. 

Leeds. Tenders are invited for the supply of steam coal for the 

wer station. Particulars from Mr. H. Dickinson, engineer. 

enders by March $1. 

Bray.—The Urbin District Council invite tenders for the annual 
sup)'ly of stores to the electricity department. Particulars from the 
Clerk. Teuders by April 7. 

Felixstowe.—The Urban District Council invite tenders for the 
supply of a storage hattery and booster. Tenders to the clerk, Mr. 
Е. B. Jennings, by March 25. 

Nottingham —The Corporation invite tenders for the annual 
supply fur the tramways department. Particulars from the General ` 
Manager, and tenders by March 26. 

Brazil —The Amazonas Provincial (iovernment invite tenders for 
electric lighting, power supply, and tramways for the Manaos 
Municipality. Tenders by April 4. 

Leek —Tho Urban District Council invite tenders for gas-producer 
plant and one gas-driven geuerator. "Tenders to the Chairman of the 
Electricity Committee by April 11. 

Hobart.—Tenders are invited by the Postmaster-Gcneral for 200 
wall telephones, 800 telephone recorders, and extension of common- 
battery switchboard. Teaders by May 11. 

Newcastle-under-Lymo.—Tenders are invited for the supply and 
laying of about 1,000 yards of mains. Particulars from the Borough 
Electrical Eogineer. ‘Teuders by March 21. 


Yarmouth.—The Corporation invite tenders for the supply of 
clothing for the tramway employés. Particulars from Mr. F. L. 
Tur uer, gencral manager. Teudeis by April 7. 


Manchester.—Tenders are invited by the Electri ity Committee 
for the supply a d erection of one 6,000-kw. turbo-alternator, with 
exciter and condentiog plant.. Tenders Ly March 25. 


Tasmania. — The Postmaster-General invites tenders for material 
for exteusion of common battery and switchboard, 200 wall telephones, 
and 800 telephone recorders and cords. "Tenders by May 11. 


Salford.—The Towa Council invite tenders for the annual supply 
of stores to the electricity department. Particulars from Mr. V. H. 
McCowen, borough eleetrical eng.neer. Tenders by March 30. 


Dewsbury.—The Electiisity Committee invite tend.ra for the 
supply of a surface coudenser and the erection of a cooling tower. 
Tenders to the Chairman of the E'ectricity Committee by March 30. 


London, E. C. — Tenders are invited for the supply of rails and fish- 
plates (one specification), fur tlie Duinbay, Baroda, and Central India 
Railway Co. Teuders to Mr. W. V. Constable, secretary, by March дА, 
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Edinbur, 


Mr. F. А. Newington, engineer, hy March 30. See advertisement in 
last issue. 

Rawtenstall.—The Corporation invite tenders for the supply and 
laying of steel rails, points, crossings, and accessories for the per- 
manent way of the tramways, Tenders to the Town Olerk hy 
March 27, : 

Bristol.—The Electrical Committee invite tenders for a 12 months’ 
supplv of arc lamp carbons and joint and junction boxes. Tenders to 
Mr. Н. Faraday Proctor, city electrical engineer, by April 7. See 
advertisement. 

Rawtensta]l—Tenders are invited by the Corporation for the 
supply an 4 erection of one economiser (192 tubes), and the supply of 
direct and alternating current electricity meters. Tenders to the 
Town Clerk by March 23. 


Huddersfield.—The Corporation invite tenders for the annual 
supply of single-phase alternating-current meters. Particulars from 
the Borough Electrical Engineer. Tenders by March 25, See 
advertisement in last issue. 

New South Wales.—Tenders are invited by the Postmaster- 
General for 84 tons wire. hard-drawn copper (20010. per mile), 3cwt. 
tape, binding. copper (150lb. per mile), 2,700 insulators, best white 
porcelain, large. Tenders by May 20. 

Ipswich.—The Electric Supply and Tramways Departments 
require tenders for 12 months’ supply of stores. Copy of specification 
and form of tender can be obtained from Mr. Frank Ayton, chief 
engineer and manager. Teuders by March 21. 

Hull — The Electric Lighting Committee invite tenders for the 
supply and laying of high and low tension mains, pilots and tele- 
phone wires, casings, boxes, etc, during period ending March 31, 
1909. Tenders by March 26. See advertisement. 

Cardiff.—The Corporation invite tenders for the supply of coal to 
their electric lighting and tramways stations respectively. Particulars 
from the Eléctrica] Engineer and Manager, Centra] Offices, The Hayes, 
Cardiff. Tenders to the Town Olerk by March 28. 


London, 8.W.—The London County Council invite tenders for the 
manufacture and supply of steel and cast-iron steam, exhaust, water, 
eto., piping, cast-iron water-tank, etc., to be erected at the Council's 
electricity generating station. Tenders by March 24. 


London.—The London County Council invites tenders for installa- 
tions of e'ectric lighting and fans at the Dawes-road Secondary School, 
Fulham, and the Hortensia-road Secondary School, Chelsea. Tenders 
io the Clerk of the London County Council by March 24. 


Ipswich.—Tenders are invited for the supply of books, forms, and 
stationery required for two years, commencing April 1, for the Electric 
Supply and mways Departments. Specification, ete., from Mr. 
Frank Ayton, chief engineer and manager. Tendera by March 24. 


Sunderland. — Tenders are invited for three additional turnouts on 
their main lines between Philadelphia and Silkeworth, for the Sunder 
Jand District Electric Tramways. Tenders to the Manager. Sunderland 
District Electric Tramways, Philadelphia, Fence Houses, by March 27. 


Glasgow.—The Corporation invite tenders for the supply of large 
water-tube boilers, 1,000-kw. motor-generators and rotary converters, 
and sub-station extra high-tension and direct-current switchgear. 
Tenders to the Town Clerk by March 24. See advertisement in last 
issue. 


Sydney.—The Government Railway Department invite tenders for 
the supply and installation of about 44 miles of three-core, high- 
tension, paper-insulated, lead-covered feeder cable. Particulars from 
the iae Engineer, 51, Phillips-street, Sydney. Tenders by 
May 4. 

Bolton.—Tenders are invited for the annual supply of stores to 
the Electricity Department, including lubricating oils, etc., joint 
boxes, service fuse boxes, etc., jointers’ stores, mains sundries, etc , 
meters, motors and transformers, motor-starting switches. Tenders 
by March 26. | 

Belfast.—Tenders are invited for the supply of about 100 tons of 
best rolled.steel girder tramway rails, with fishplates and bolts to 
suit. Particulars from the harbour engineer, Mr. W. Redfern 
Kelly, M.I.C.E. Tenders to Mr. W. A. Currie, secretary, Harbour 
Office, Belfast, by March 28. 

Newcastle-on-Tyne.—Tenders are invited for (Contract No. 1) 
supply and delivery of 400 tons steel railway rails and fishplates ; 
also (2) for the necessary points, crossings, and manganese rails for 
turnouts, for the Quayside improvement and extension. Tenders to 
the City Engineer by March 30. 

Leeds.—The Corporation invite tendera for the annual supply of 
stores to the electricity department, including electric lau, ps, fittings, 
and the sundries; indiaruhber- covered cables, mains, boxes, and 
fittings and jointing and insulating materials, etc. Particulars from 
Mr. Dickinson, engineer. Tendera by March 31. 

Lancaster.—' The Electricity Committee invite tenders for the 
supply and delivery of coal and slack at the electricity works, 
Lancaster, for six, nine. and twelve months respectively from: May 1. 
Particulars from Mr. W. A. Tester, Electricity Works, Marton-street, 
Lancaster. Tenders to the Town Clerk by March 25. 

Madrid.—The Post and Telegraph Department invite tenders fir 
the construction and working of submarine telegraph cable from 
Cadiz to Teneriffe and Las Palmas, also for installation and exploitation 
of wireless telegraphy service. Particulars from Direccion-General de 
Correos y Telegrafos, 10, Carretas. Tenders by April 3. 


Wigan.—The Guardians invite tenders for an electric lighting 


installation at the new workhouse infirmary at Billinge. Particulars 
from Messrs, Heaton, Ralph, and Heaton, architects, Victoria- 


—Tenders are invited for the supply of stores to the 
electricity department for one year, commencing May 16. Tenders to 


buildings, King's-street, Wigan. Tenders to Mr. Henry Ackerley, 
clerk, 9, Victoria-buildings, King-street, Wigan, by March 25. 

London, 8 W.—The London County Council invite tenders for the 
manufacture, delivery, aud laying of (a) about 32 milesof high-tension 
three-core lead covered electric cables, ete. ; and (b) about 50 miles 
of low-tension lead-covered electric cables, ete., and about 30 miles of 
telephone cables fur the Council's tramways. Tenders by March 21. 

Gillingham.—The Borough Council invite tenders for the sapply 
and delivery for 12 months of the following materials for use in con- 
nection with their electricity department: («) electricity meters, (b) 
lubricating oils. Particulars from the Borough Electrical Engineer, 
Generating Station, Gillingham.road. Tenders to Mr. F. C. Boucher, 
town clerk, by March 23. 

Melbourne (Australia).—The Postmaster-General invites tenders 
for the construction and laying complete of two submarine telegraph 
cables between the State of Victoria and the State of Tasmania. 
Teuders must be accompanied by a deposit of £1,000. Tenders to the 
Secretary, Postmaster- General's Department, 51, Spring - street, 
Melbourne, by April 14. 

Rio de Janeiro (Brazil) —Tenders are invited by the Reparticao 
da Carta Maritima do Brazil, 5 rua D. Manoel, Rio de Janeiro, for 
the construction of lighthouses on the coast of Brazil, and the supply 
and installation of lighting apparatus. Information may be obtained 
at the Commercial Intelligence Branch of the Board of Trade, 
73, Basinghall-street, London, EC. Tenders by March 25.. 

Glasgow.—The Corporation invite tenders for the supply of stores 
for one year from June 1, 1908, including chilled iron brake blocks, 
car wheels, etc.; carbon brushes; vulcanised indiarubber cables; 
cast-iron castings ; malleable iron castiogs ; cast-stoel castings ; india- 
rubber and asbestos goods; springs; tiebars ; galvanised wires ; and 
fuel for Pinkston power station. Particulars from the (General Tram- 
ways Manager. Tendere to the Town Olerk by April 6. 

London.— Тһе London County Council invite tenders for the road- 
work and platelaying required for the reconstruction for electric 
traction, on the overhead trolley system, of the existing tramways 
from Drixton-road to a point near Camberwell Green, via Gresham- 
road and Coldharbour-Jane, and for certain paving works of the street 
improvements in connection therewith. The total length of the 
above-mentioned lines is about 24 miles single track. Tenders by 
March 24. 

Christianta.—The Commercial Intelligence Branch of the Board 
of Trade have been informed by his Majesty's Consul at Christiania 
that the Director of the Kongsberg Silver Mines has issued a call for 
tenders for an electric power station to be erected at the said mines. 
Tenders, marked Kraftoverforingsinlaeg," аге to be delivered to 
Kongsberg Solvverks Direktorkontor by 1 p.m. on March 21. Copies 
of the specifications and conditions may be inspected by British firms 
on apne ition at the Commercial Intelligence Branch of the Board of 

e. | 


Belfast —Tho Tramways and Electricity Committee invite tenders 
for 12 months’ supply (ending March 31, 1909) of the following 
materials: (1) engine-room stores; (2) packings ; (3) oils; (4) rubber 


goods; (5) firebricks and fireclay ; (6) tools; (7) incandescent lamps; 


(8) arc lamp carbons; (9) galvanised wire; (10) asbestos goods. 
Particulars from the City Electrical Engineer, Electricity Works, East 
Bridge-sticet, Belfast. Tenders to the Chairman of the Tramway and 
Electricity Committee, at the office of Sir Samuel Black, town clerk, 
by March 23. 

Manchester.—The Lancashire and Yorkshire Railway Co. invite 
tend.rs fur the supply of stores during 12 months ending April 30, 
1909, including signal and telegraph fittings ; signal, telegraph, and 
electric light wires; steel springs (spiral); steel cotters and pins; 


steel plates (Siemens) ; steel sheets, etc. ; steel tubes for boilers ; steel 


tubing (cold-drawn weldless) ; tinned and iac sheets, etc. ; wire ; 
wire rope, cte. Particulars from Mr. Waring, Stores Department, 
Osborne-street, Manchester, and tenders to Mr. R. C. Irwin, secretary , 
Hunt's Bank, Manchester, by March 30. 


RESULTS OF TENDERS. 


New South Wales.—The tender of T. W. Weaver, Goulbourn, has 
been accepted for overhauling steam and electric p'ant at the Hospital 
for Insane, Kenmore, for £287. 10s. 

Harrogate.—Tlhe Town Council have accepted the tender of the 
Chloride Electrical Storage Co., Leeds, for the installation of a new 
storage battery for continuous carrent for £49. 18s. 

Melbourne.— The Electric Supply Committee have accepted the 
tender of J. A. Newton and Co. for five arc lamps at £7. 8s. cach, 
aud that of the Allgemeine Elektricitaets-Gesellschaft for 22 recording 
meters at £90. 

Hammersmitb.—The Electiicity Committee have accepted the 
following tendera for the annual supplies : arc lamp globes and shades, 
H. G. Mayer and Co.; electrical accessories, Verity's Limited; 
electrical insulating goods, Genera] Electric Co. 

Yarmouth.—The Electricity Committee have accepted the tender 
of Bessey and Palmer for the supply of 500 tons of coal for the 
electricity works. The Tramways Committee live accepted the 
quotation of tho British Gritiin Chilled Iron and Steel Oo. for the 
supply of 40 steel tyres at 55s. 6d. each. . 

Lowestoft.—The Town Council have accepted the following 
tenders: Henley’s Cable Co., supply of house cut-outs for the year, 
4s. per pair, 10s. 6d., 6s., und бз. 9d. per set; Railway and General 
Engineering Co., Nottingham, three roadway frames and covers in 
connection with the tramways ; Underfeed Stoker Co., provision of an 
underfeed stoker, £330. 

Castlerea.—The Rural District Council have accepted the following 
tenders for the following work in connection with electric lighting 
cheme for the town of Ballaghaderreen; suction gas plants, gas- 
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engines. dynamos, battery, switchgear, overhead distribution lines, 

пре, and service connections : Eaton and Davidson, 49, 

Mid yu y-street, Dublin, electrical work, £1,525; J. Clarence, 
Ballisodare, co. Sligo, byilding work, £385. 

London.—The following tenders have been received by the London 


County Council for special track work in connection with the Brixton- 
road to Camberwell Green tramways : 

Lorain Steel Co., Ohio, U.S.A. ................................. £833 10 0 
Hadfield's Steelfoundry Co., Sheffield* ........................ 838 12 6 
E. Allen and Oo., Sheffield ..................................... 888 10 0 


* Recommended for acceptance. 
London.—The London County Oouncil have received the following 
tenders for the supply of overhead travelling crane for the Ham- 
mersmith temporary tramways sub-station : 


J. Smith (Keighley), Limited, Keighley* ..................... £159 10 0 
Carrick and Ritchie, Edinburgh n 2001 00 
Т. Larmuth and Co., Salford . 210 0 0 


d Recommended for acceptance. 


— ́[ä 


OPENINGS FOR CONTRACTORS. 


ABERDEEN— Pavilion, King's College, stores, etc., Justice Mill-lane, 
additions, business premises (£5,000). 

ABERDEEN—House, Whitehall.place, Mr. Alexander Young; house, 
North King's Gate, Messrs. Cameron and Watt, architecte. 

. villas, Summersfield- road, Messrs. J. G. Thomas 
an 

ANSTON—Two houses, Trustees of the Princess of Wales's Lodge, 
M.O.O. ; house at Lindrick Dale, Mr. W. Rose; house and shop, 
Mr. G. Coggan. 

AsuLEY—Additions, Manor House, Mr. 
street, Mr. T. Orton; two houses, three ‘sho 
Mr. W. Slater ; houso, Smisby-road, Mr. W. 
tions, house, Shrubbery-terrace, Mr. Brunt. 

AsHBY— Post office, shop, and house, Bath-strect ; Mr. Н. Smedley, 
arohitect. 

ASKERN—Extensions, school, West Riding County Council. 

BAILDON — Two semi- detached houses, Greencliffe - park. 
J. Harper Bakes, architect. 

BALROTHERY—One hundred and ninety workmen's dwellings, Rural 
District Council. 

BaNFF—Extensions, school, Burgh School Board. 

BANKNOCK—Twenty-nine houses, Banknock Coal Co. 

BaRKING Town — Electricity works (£2,400), Urban District Council. 

BARNSLEY—Eight houses, Sherwood-street, one Bala-street, Mr. C. W. 
Plastow ; six houses, Derby-stroet, Mr. E. Pashley ; six housos, 
Blenheim grove ; шпон to house, Clarke-street, Mr. W. E. 


Ross; house, Kilwardy- 
Bath-street, 
medley ; altera- 


Mr. 


BarLEY—Alterations and additions, girls’ grammar school, Field- 
hill, Education Committee. 

BaTLEY— Gospel hall, Mount-pleasant, Nonconformist Trustees. 

BIRKENHEAD—Library, Chester-street, Library Committee. 

BIRKENHEAD—Extensions, workhouse (£10,092), Board of Guaidians. 

BLABV— Extensions, school, West Riding County Council. 

BLABY-WITH-HEXTHORPE—Elementary school (£4,667), extensions, 
school (£269), West Riding County Council. 

BLAENRHONDDA—Improvements, school, Rhondda Urban District 
Coungi 

VVV und alterations, school, Rhondda Urban 
District Oouncil. 

BLAINA—Rebuilding Hope Hall for the Forward Movement. 

BLAckTOorT—OCounoil school to accommodate 82 scholars, and teacher's 
house, East Riding Education Committee. 

BLANCHARDSTOWN—Housing scheme, North Dublin County Oouncil. 

BLAYDON-ON-TYNE— House, Prudhoe Station, Co-operative Society. 

BLoxwicH—Oonversion of munie hall into public hall (£500). Town 
Council. 

BoncaTH—Justices hall and iwo dwelling-houses, Newchapel. 
Griffith George, Flynone, architect. 

BosroN—Elenientary school, Carlton-road, Education Committee. 

BovuRNEMOUTH— Refreshment shelter and boathouse (£555), Corpora- 
tion. 

BovNToN— Council school and teacher's house, East Riding Education 
Committee. 

BRIMINGTON—School, Brimington Church Council. 

BRYNCETHIN — House and id Mr. W. Y. Davies, Coity-road, 
Bridgend, architect. 

BURNHAM —Alterations to honse, Alfred-street, Mr. Hutohin ; altera- 
tions to house, Alfred-street, Mr. Puddy ; ; house, Mr. T. F. 
Huish ; house, Mr. Pitts ; house, Stodden's-lane, Mr. Pople. 

Burs. um—Electricity undertaking (£12,000), Town Council. 

CaBRAGH— Workmen's dwellings, North Dublin Rural District 
Council. 

CADDER ~ Additions to Lenzie Academy (£4,000), School Board. 

CALDIcor— Elementary school, Monmouthshire Education Committee. 

CAMPBELLTOWN — Additions to grammar school, School Board. 

CarpirF—Elementary school, Newport-road (£10,000) Education 
Committee. 

CaRDIFF— Warehouse, Frederick-street. Messrs. James and Morgan, 
architects. 


Mr. 


CANNOCK — Extensions, workhouse, Board of Guardians. 


CaASTLEFoRD—Public baths (£6,900), fire station, mortuary, ete., 
(£760), Urban District Council. 

CASTLEKNOCK — Housing scheme, North Dublin Urban District 
Council. 

CATERHAM—Additional quarters at asylum, Metropolitan Asylum 


CAWNPORE—Offioo for resident engineer. 

CHADDERTON— Council offices, Garforth-street, County Council. 

CHANDPUR (INDIA)—Police court, Public Works Department. 

CHELTENHAM—Elementary school, Swindon Education Authority. 

CuEsTER—Elementary school, Egerton street (£3,200), Education 
Committee. 

CHESTERFIELD—Health offices (£650), additions to highways office 
(£200), and additions to slanghter houses (£400), Town Oouncil. 


OLocnRAN—Housing scheme, North Dublin County Council. 


CLowNE—House, Spinkhill, Mr. J. T. Marsh; two houses, Neil- 
street, Mr. Lilley ; eight houses, Cresswell, Mr. Lawley; addi. 
tions to house, Whitwell, Mr. D. Godley. 


CLYDEBANK—Extension, fire brigade station, Town Council. 
ConHAM—Residence. Mr. A. E. Delve, arcbitect. 
CoNisBoROUGH—Elementary school, West Riding County Council. 


CoNsETT — Alterations, Wetherall House. Mr. T. H. Murray, 
architect. 

CosTORPHINE—Six houses, Suburban District Committee, Midlothian 
County Council. 


CovrAR ANGus—Stores, ete., Ellerslie, Mr. Strain; consulting-room, 
Dr. Davidson. 

Coukrpurr-—Ilousing scheme, North Dublin County Council. 

Cow1Ee—Sixty-four houses, Alloa Coal Co. 

CRAIGIE—Vestry and session house in connection with St. Stephen's 
Church. 

Crorron—Extensions to Crofton School (£1,450), West Riding 
County Council. 

Окомртох — Four houses, Fir- lane, Mr. 
Ohamber-road, Mr. T. Milnes 

Croypon—Extensions, workhouso (£16,000), Board of Guardians. 

DanLAsTON—Churceh, King's Hill, Primitive Methodists. 

DARLINGTON—Three houses, Woodlands-terrace, Messrs. G. Dickinson 
and Son; eight houses, Oak Dene-avenue, ete., Messrs. Kitchin 
and Lee; two houses, Cartmell-terrace, Mr. E. W. Lyall ; eight 
houses, Upper John-street, Mr. J. Jenkins. 

DINNINGTON—Two houses, New-street, Mr. C. R. Revill ; two houses, 
Mr. M. A. Holmes, 

DuNKELD — Restoration, cathedral, Dunkeld P. esbytery. 

DunRINGTON—Elenientary school, West Sussex Elucation Committee. 


East HamM—Extensions, hospital, Boundary-road, Town Council. 

EcLwyswrw—Alterations and additions, Council school, Pembroke- 
shire Education Committee. 

E.uin—Three houses, Wester Manbeen — Mr. J. Wittet, architect; 
shop, eto., New Elgin—Mr. J. Jamieson, architect. 

Evie — Villa, Williamsburgh. Messrs. J. and T. W. Currie, 
architects. 

EvEsHAM—Public library, institute, and hall, Town Council. 

FrELixsTOWwE—Storage battery and booster, Urban District Council. 

FiLEv— Council school to accommodate 270 scholars, East Riding 
Education Committee. 

Fiint—House and shop, Holywell-street, Mr. T. Lloyd; iio shops, 
Mr. M. S. Rogers. 

FocHABERS — Dwelling house, Nether Auchenreath. Mr. 
Cunningham, architect. 

FoLkEsrONE —Thestre (£15,000), Local Syndicate. 

GLENISLA —Mansion house, Redhall.  Messrs. L. and J. Falconer, 
Blairgowrie, architects. 

GoLpTHORrE—Extensions, school (£1,192), West Riding County 
Council. 

Gors — Elementary school, Aberystwyth Education Committee.“ 

GRANGE VILIA— Council schools, Grange Villa, near West Pelton, 
Murton Colliery, and Chopwell, Durham Education Committee. 

GRAVESEND—Three shops and houses, Milton-road, Mr. G. E. Clay. 

Grimsry—Extension, Welholme Council School, E lucation Oom- 
mittee. 

GUNTUR 8 guardroom and press office, Madras Govern- 
ment. 

HAREFIELD —Two houses, High-street, Mr. C. J. Filkins 

Harwoop—Seven houses, Tottington-road, Mr. J. Ramsden. 

HARPURHEY —Offices, stables, etc., Factory-lane, Manchester Corpora- 
tion. 

HEANoRn— Public mortuary, Burial Board. 

HeENpoN—Elementary school to accommodate 1,000 scholars, The 
Hyde, Education Committee. 

HEREFORD —Workmen's dwellings, Town Council. 

HEYsIDE-— Cotton spinning mill, Moss Lane Spinning Co. 

HIGHER  BRoucuToN — United Methodist church and schools, 
Leicester-road (£7,000), Trustees. 

HurLL—Extensions, town hall (£14,500), Town Council. 

HuLL—Supplying and laying electric lighting mains, Elcctrio 
Lighting Committee. 

[NisHowgN—Eighty-eight houses, District Council, 


Meadowcroft ; house, 


D. J. 
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KANKAKEE (U.S. A.) — Hospital (70,000dol.), Municipal Council. 
KEWSTOKE— Elementary school, Somerset Education Committee. 
KHAJURAHAT (INDIA)—Vernaoular middle school, United Provinces 
Government. : 
KILWINNING—Alterations and improvements to buildings of Mother 
Lodge No. 0, Main-street (£300), Town Council. 
KiNaUssrE—Alterations and additions to business premises, Duke- 
street, Mr. Sangster. 
KINLOCHLEVEN—Factory (£100,000). 
architects. 
KiNLovaH —Housing scheme (£7,200), District Council. 
KIRKHAMGATE—Elementary school (£2,700), Education Authority. 
KIVETON PARK—Alterations to school, County Council Education 
Committee. 
LaMPLucH—Clubrooms, Lamplugh Cross, Workington Brewery Co. 
LANCASTER—Girls’ grammar school, Town Council. 
Larcs—Municipal offices, Town Council. 
LEADGATE—Alterations to premises, 86. Ives-road, Leadgate Social 
Club; alterations to Brooms Schools, Education Auchorities. 
LIBERTrON— Dairy premises, Fivehouses, Mr. J. Barbett. 
LimMEHURST— Institution, Young Men's Christian Association. 
LISNASKEA— Workmen's dwellings (£6,480), Rural District Council. 
LITTLEHAMPTON— Shelter (£1,500), Council. | 
LLANELLY — Improvements, slaughter-house (£560), Borough Council. 
Lonesigut—Dwelling-house, Darwen-road, Mr. R. Isherwood. 
Loncron—Three houses, Mr. Tyson; two houses, Howick, Mr. J. 
Pitchford. 
LosrwiTHIEL—Public buildings and offices, Town Council. 


Macor—Elementary school, Monmouthshire Education Committee. 

Ba ершш Royal Hotel, Moseley-street, Messrs. Lewis 
and Co. 

MAnvDORT— Mission hall, classrooms, ete., Grasslot. 
architect. 

MarLock—Chapel, Hackney, Trustees of the Hackney Primitive 
Methodists. | 

Maymyo (BurMA)—Requisite office buildings, headquarters of 
investigating staff of Burma police. 

Mxxnonovan—Extensions, school, Doncaster-road, West Riding 
County Council. 

MiRZAPUR (INDIA)—Additions, Dufferin Hospital. 

Mocouna (INDIA) — Police barracks. 

Могр —Four hundred colliers’ houses, Mold Collieries. 

. MonPETH —Alterations, workhouse infirmary (£250), 
Guardians. 

NEWBRIDGE—Elementary school, Monmouth Education Committee. 

NEewBURGH—Villa. Мг. W. Davidson, Ellon, architect. 

NOoRTHALLERTON— Elementary school (£4,297), North Riding Educa- 
tion Committee. : | 

Norwicu—Secondary school for boys (£31,500), Education Committee. 

ORRELL —Three houses, St. James's-road, Mr. W. T. Highton ; house, 
Gathurst-road, Mr. S. Swift. 

OuTwoop—Improvements to Qatwood School, West Riding County 
Council. 

OxENHOPE — Residence, Gate-lane. 
Keighley, architects. 

PADDINGTON—Alterations, south block of workhouse (£2,627), Board 
of Guardians. . 

PARLICKSTOWN — Housing scheme, North Dublin Urban District 
Council. 

PENYCRAIG—Alterations, school, Rhondda Urban District Council. 

PoNTARDAWE—Public hall and institute. Mr. W. Beddoe Rees, 
Cardiff, architect. 

PonTFADOG — Elementary school to accommodate 80 children, 
Denbighshire Education Committee. 

PooLE—Alterations and additions, municipal offices, Town Council. 

PortH—John Pugh memorial hall (£3,100) iu connection with the 
Forward Movement. 

PoRTWRINKLE —Hotel, near Torpoint (£8,000), Proprietora. 

PowERSTOWN—Workmen’s dwellings, North Dublin Rural District 
Council. 

PnEsrON—Alterations and additions, Council school, East Riding 
Education Committee. 

PRESTON— Two houses, Mr. J. Fowler; alterations and additions, 
Woodplumpton, Rev. E. Millard. 

RAOLAN— Elementary school, Monmouthshire Education Committee. 
RAMSGATE—Secondary school to accommodate 340 scholars, Kont 
Education Committee. 
RAVENSTHORPE—Five houses, 

Hampshire. 
Коспғовр —Additions, children's home, Board of Guardians. 
Rocu¥ForRD—Enlargement of Board-room, Board of Guardians. 
ROTHERHITHE —Alterations, Holy Trinity National Schools, Trustees. 
RoTHESAY—Erection of a shelter (£5,000), Town Council. 
St. ANNEs—Public baths, South-drive (£12,000), Baths Committee 
of St. Annes Council. | 
Sr. AvsTELL One hundred and four houses, Foxhole and Nanpean, 
West of England China, Olay, and Stone Co. 
SOUTHEND—Additions, electric power station (£26,690), Corporation. 


Messrs. Malpine and Sons, 


Mr. H. Foxall, 


Board of 


Messrs. Moore and Crabtree, 


Clarkson-street, Messrs. Lee and 


SHEFFIELD—Additions and alterations, 
Health Committee. 

SHREWsBURY—Pavilion, Victoria-avenue, Severnside, Committee of 
the Old Shrewsbury Bowling Club. 

SLovucH — Six houses, Chalvey Court Estate, Messrs. J. and W. 
Hibberd ; additions to laundry, Henry-road, Mr. Cross; two 
houses, Bath-road, Mr. C. J. Jackaman ; two houses, King's-road, 
Mr. P. Perrin ; house, Uxbridge-road, Mr. H. D. Bowyer. 

STANLEY—Church, Station-road, and renovation chapel, West 
Pelton, Primitive Methodist Circuit. 

STANLEYTOWN— Extensions and alterations, Stanley School, Rhondda 
Urban District Council. 

STANSTED—T wo houses, Great Hallingbury, Mr. L. Frere ; two houses, 
Little Hallingbury, Mr. T. Brown. 

SrokE-UroN-TnENT—Alterations, workhouse, Board of (iuardians. 

STONEHAVEN—House near Baird-terraco, Mr. M. A. Hamilton. 

SupBsuRY—Two houses, Queen’s-road, Mr. C. F. Dyer; house, 
Melford-road, Mr. Dennington. 

SuNDERLAND—Laying bitumen-insulated cable, workhouse, Hylton- 
road, Guardians. 

SwANAGE —Motor-house, Victoria-road, Mr. J. Parsons; five shops, 
Station-road, Messrs. Parsons and Hayter. 

TaApcAsTER—Conversion of grammar school into police station, ete., 
West Riding Standing Joint Committee. | 

TALGA ETH- Houses on the asylum estate, Visiting Committee of the 
Brecon and Raduor Asylum. 

TuAxEruxo (BUnMA)— Improvements to jail, Government. 

THORNE—Extensions, school (£2,128), West Riding County Council. 

THORNTON — House, Stockdove - way, Mr. A. Swarbrick; house, 
Marsh - road, Mr. Porter; house, Stockdove-way, Mr. Platt. 

THRYBERGH —Infant school (£3,708), West Riding County Council. 

Tirrox Goods shed, Great Western Railway Co. 

Ton PENTRE — Seven houses, Ton-row. Mr. E. W. D. Morgan, 
architect. 

Truro—Offices and showroom, Truro City Council. 

Turtonx-—Institute, Edgeworth Recreation Ground, Mr. J. R. Barlow. 

UrvEnsTON—Slaughter-house, Coniston, Mr. W. Barron; additions, 
Gawthfield, Mr. W. F. Egerton; house, Flookburgh, Messrs. T. 
and R. Moore. 7 

Usk—Elementary school, Monmouthshire E lucation Committee. 

WAKEFIELD—Extensions at asylum (£1,611), Asylums Committee. 

WAKEFIELD—House, shop, and office, Northgate, Mr. G. Goodall; 
house, Ings-road, Mr. E. A. Elvey; house, Fernandes-road, 
Mr. A. W Warden ; two houses, Balne-lane, Mr. W. W. Hunt 

WALLASEY—Masonic temple (£2,550), Local Syndicate. 

WALSALL—Purchase of Bloxwich Music Hall for £600 to convert into 
public oftices, Town Council. 

WALTON— Elementary school, West Riding County Council. 

nan COMMO Шешшу school (£4,825), West Riding County 

uncil. 

WANTAGE—Alterations, workhouse, Board of Guardians. 

Ware—Pumping station, Stanstead (£3,200), Urban District Council. 

WARRINGTON—Public conveniences, market hall Sanitary Works 
Committee. 

жЕ E MS hall adjoining opera house, Messrs. Sherwood 
and Co. 

ils Harron—Extensions, workhouse, Guardians of South Shields 

nion. 

WEST Nongwoop — Almshouses, Hamilton - road, Corporation of 
Wardens of St. Saviour, Southwark. 

WESTON-SUPER-MARE—Bank, High-street, London City and Midland 
Banking Co. 

WzvMovru —Pavilion, Town Council; six house, Spa-road, Radipole, 
Mr. F. Horsey. 

WHITEBROOK—Elementary school, Monmouthshire Education Com- 
mittee. 

WHITENAVEN—Alterations, workhouse, Board of Guardians. 

WipcoMBE - Vestry connected with parish church. 

WILLESDEN, N.W. — Electricity undertaking (£14,727), Urban 
District Council. р 

WILLESDEN, N. W.—Municipal rifle range, Willesden Council. 

WIMBLEDON — Electricity undertaking (£17,600), Town Council. 

WiNDpsoR —Additions to Royal Victoria Nursing Home, South Ascot, 
and house at Ascot, Mr. Round; motor-house, ete., Ewhurst, 
Frances-road. : 

WINGATE —Enlargement, Primitive Methodist Church, Trustees. 

WissETT—Elementary school, East Suffolk County Council. 

WokiNGHAM—House, Oarey-road, Mr. J. B. Seward; additions, 
Meadowcroft, Murdoch-road, Dr. Pearce; house and shop, 
Station-road, Mr. R. Hosler ; house, Wellington-road, Mr. 
Craig. 

WoMBWELL—Two houses, Blythe-street, Mr. W. E. Wainwright ; 
additions to foundry premises, Hough-lane, Municipal Foundry 
and Engineering Co. 

Worksor—Shops and premises, Gateford-road, Mr. G. G. Middleton; 
house, Lead-hill, Mr. J. W. Chadwick ; alterations to Criterion 
Hall, Mr. S. Goodman. 

ыш 8 dwellings, North Dublin Rural Distriet 

ouncil. 

XIEWSLE Y Four houses, Otterfield-road, Messrs, Johnson and Stuart, 


public baths, Glossop-road, 
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PROVISIONAL PATENTS, 1908. 


Marca 6. 

5064, Improvements connected with electric batteries. 
Thomas Leslie Rowlands, 4, Olayton-square, Liverpool. 

5060. Improvements in telephone instruments. William Aitken, 
caro of British Insulated and Helsby Cables, Limited, 
те» Edge-lane, Liverpool. (Complete specifica- 
tion. 

5080. Improvements in or relating to electric tremblers. 
Louis Savart and Jules Graindorge, 111, Hatton-garden, 
London. (Date applied for under Section 91 of the Act, 
Oct. 31, 1907, being date of application in France.) 
(Complete specification.) 

5097. Improvements relating to portable electric acoumu- 
lators. Lars Bristol, 55, Oannon-street, London. 

5099. Improvements relating to electric switches. Andreas 
Peter Lundberg, Gustaf Charles Lundberg, and Percival 
André Lundberg, Queen Anne’s-chambers, Westminster. 
(Complete specification. ) 

5187. Improvements in and relating to telegraph, telephone 
circuits, and the like. Henry Hughes Harrison and 
British Insulated and Helsby Cables, Limited, 18, South- 
ampton-buildings, London. 

Marcu 7. 

5158. Improvements in low-tension electric ignition apparatus 
for internal-combustion engines. Albion Motorcar 
Company, Limited, and Thomas Blackwood Murray, 121, 
West George-street, Glasgow. (Complete specification.) 

5159. Improvements relating to electro-mechantoal trans- 
mission systems for automobiles and the like. 
Henri Pieper, 24, Temple row, Birmingham. (Complete 
specification.) 

5160. Improvements in or relating to eclectro-mechanical 
transmission systems for automobiles and the like. 
Henri Pieper, 24, Temple-row, Birmingham. (Complete 
specification. ) 

5170. Improvements in or connected with electric auto- 
musical instruments. Thomas Ernest Raymond Phillips, 
15, Water-street, Liverpool. 

5176. Electric cash check register. Edward Ingle, The Atlantic 
Hotel, West Hartlepool. 

5199. Improvements in electric cables. Harold Gray, 4, Blooms- 
bury-square, London, 

5212. Improvements in electrodes. Ernst Waldemar Jungner, 
7, vi E London. (Complete specifica- 
tion. 

5214. Improved process for depolarising galvanic batteries. 
Ernst Waldemar Jungner, 7, Southampton - buildings, 
London. (Complete specification.) 

5319. Improvements in and relating to heat accumulators 
for supplying low-pressure fiuid for motive and other 
purposes. The British Thomson - Houston Company, 
Limited, and  Reginal Francis Halliwell, 83, Oannon- 
street, London. 

8299. Improvements relating to galvanic apparatus. Ernst 
Waldemar Jungner, 7, Southampton-buildings, London. 
(Complete specification.) 

6225. Improvements in electrodes for arc lamps. Allgemeine 
Electricitits-Ges., 85, Cannon-street, London. (Date 
applied for under Section 91 of the Act, July b, 1907, 
being date of application in Germany.) (Completo specifi- 


cation. ) 
Marcu Ө. 

5831. Improvements connected with are lamps. Verity’s, 
Limited, and Charles Bell Walker, 11, Burlington-chambers, 
New-street, Birmingham. 

5262. Improvements in sewing machines and electric apparatus 
or motor p and the like. Козе Montague 
Holland, 89, Regent-street, London. 

6264. Internal-combustion engine with magneto-igniter for 
actuating cycles and the like. Charles Arthur Allison, 
52, Chancery-lane, London. (Société Anonyme H. and A. 
Dufaux et Cie., Switzerland.) (Complete specification.) 

5271. Improved automatic electrico fire and heat alarm. 
James William Butterworth, 321, High Holborn, London. 
(Date applied for under Section 91 of the Act, Oot. 23, 
1907, being date of application in New Zealand.) (Oom- 
plete specification.) 

5297. Improvements in primary batteries. Wilhelm Alexander 
Felix Bleeck, Birkbeck Bank-chambers, Southampton- 
buildings, London. (Complete specification.) 

5306. Improvements in alternating electric current motors. 
Hermann Aron, 47, Lincoln’s-inn-fields, London. (Oomplete 
specification. ) 

6311. Improvements in apparatus for producing electrical 
oscillations. William Phillips Thompson, 6, Lord.street, 
Liverpool. (Gesellschaft für drahtlose Telegraphie m. b. H., 
Germany.) (Complete specification.) 

6318, Improvements in and relating to incandescent lamp 
sockets. Frederick Augustus Swan, 72, Oannon-street, 
London. (Date applied for under Section 91 of the Act, 
March 15, 1907, being date of application in United 
States.) (Complete specification.) 


5317. Improvements for electrolytically etching or depositing 
metals upon metallic surfaces and the like. Sherard 
Osborn Cowper-Ooles, 4, South-street, Finsbury, London. 
(Complete specification.) 

5381. Improvements in and relating to roverse-current or 
roverse-power devices. Michael Bert Field and Ferranti 
Limited, 18, Southampton-buildings, London. 

Marcu 10. 

5344. Improvements in and relating to fiuid-controlling 
devices. Sebastian Ziani de Ferranti, 18, Southampton- 
buildings, London. (Date applied for under Rule 18, 
Dec. 19, 1906. An invention comprised in application 
No. 28,951, dated Dec. 19, 1906.) 

5372. Improvements in reflectors for lamps, electric, and the 
like. Joseph Bein, 205a, Pentonville-road, London. * 

5380. Improvements in insulators. Leicester Bradney Stevens, 
jun., 239, Southwark Bridge-road, London. 

5387. Improvements in the manufacture of electric incan- 
descent lamps. Arthur George Bloxam, Birkbeck Bank- 
chambers, Southampton-buildings, London. (Siemens und 
Halske Akt.-Ges., Germany.) (Complete specification.) 

5390. Improvements in lightning arresters. Jacob ‘Baker 
Struble, Birkbeck Bank-chambers, Southampton - buildings, 
London. (Complete specification.) 

5415. Improvements in inoandesoing or heating bodios ооп 
taining or consisting of zirconium for incandescent 
electric lamps, heaters,and the like. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, Léndon. 
(General Electric Company, United States.) 

5416. Improvements in filaments for incandescent electric 
lamps. The British Thomson-Houston Oompany, Limited, 
85, Uannon-street, London. (General Electric Company, 
Unfted States.) 

5422 Improvements in and relating to the holders for the 
shades or globos of gas and electric fittings. 
Frederick George Whatton Ooleman, 7, Southampton- 
buildings, London. 

5495. Improvements relating to telephony. John Leslie Cloudsley, 
18, Southampton-buildings, London. 


Marcu 11. 

5444. Electro-automatic sounding apparatus. Carlos Fernandes 
Varela, care of Vickers, Sons, and Maxim, Barrow-in-Furness, 
(Complete specification. ) 

5466. New or improved safety trolley head for electric 
traction cars. Samuel Westwood, 83, Longden-road, 
Lonsight, Manchester. 

5489. Improvements in and relating to the electrical control 
of railway traffic. William Robert Sykes, William 
Robert Sykes, jun., and Charles Joseph Cooke, 53, Chancery · 
lane, London. (Complete specification.) 

5497. Improvements in ог rolating to radio-telegraphy. 
Gustav Reuthe and the Amalgamated Radio-Telegraph 
Company, Limited, 7, Southampton-buildings, London. 
(Date applied for under Section 91 of the Act, June 18, 
1907, being date of application in Germany.) (Oomplete 
specification. ) 

5510. Improvements in braking s using electric motors 
as generators. The British Thomson-Houston Oompany, 
Limited, 83, Cannon-street, London. (General Electrio 
Company, United States.) 

MARCH 12. 

5529. Improvements in mechanism for operating the оой 
trollers used on eleetrically-driven cranes. William 
Fox, 56, Talbot-road, Old Trafford, Stretford, Lancs. 

5549. Improvements in apparatus for con electric 
circuits. William Ranson (Ооорег, 113, Tulse-hill, 
London. eU 

5560. Improvements in incandescent electric lamps. Oharles 
Henry Stearn and Charles Fred Topham, 47, Lincoln’s-inn: 
ficlds, London. 

5590. Improvod apparatus for registering telephonic calis. 
William Mawdsley Herd and Alexander Esplen, 8, Quality: 
court, Chancery-lane, London. 

5596. Improvements in mercury or metallic vapour eleotrió 
lamps. Henry Andrew Kent, Harold Georgie Lacell, 
and the Silica Syndicate, Limited, 47, Lincoln’s-inn-fields, 
London. 

5610. Improvements in and relating to incandescent elestrié 
lamps. Allgemeine Elektricitáts Ges., 83, Cannon-street, 
London. (Date applied for under Section 91 of the Act, 
March 14, 1907, being date of application in Germany.) 
(Complete specification. ) 

5611. Improvements in electric motor controllers. The British 
Thomson:Houston Company, Limited, 83, Cannon-street, 
London. (General Electric Company, United States.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on March 26.) 
1906. 


193784. Electrical signalling apparatus for use on and in 
connection with railway locomotive and the 
like.  Bounevialle, (Date applied for under Rule 13, 
March 29, 1997.) 
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299017. 


5402. 
5564. 
5680. 
5671. 


5733. 


5741. 


5749. 


5985. 
6006. 


6135. 
6992. 
8881. 


9039. 
10152. 


11582. 
11814. 
14203. 


15141. 


15773. 
16346. 
17539. 


17832. 
18242. 
18243. 
20128. 


20788. 


21407. 
21982. 
22833. 


23903. 
23081. 
23877. 
23894. 


24587. 
24697. 


394. 


897. 


Automatic telephone exchange systems. Merk. 
(Rights under Section 91, Patents, etc., Act, 1907, not 
granted.) 

1907. 


Electric contact make-and-break devices. Mitchell. 

Aro lamps. Howard. 

Dynamo-electric transmission gear for motor road 
vehicles. Albrecht. (Date applied for under International 
Convention, Feb. 1, 1906.) 

Signalling by electromagnetic waves. Fesscnden. 

Transmission of enorgy by electromagnetic waves. 
Fessenden. 


Electrolytic apparatus for bleaching and scouring 
vegetable and animal fibres and fabries.  Dassom- 
ville. 

Compound-wound electric motors. Leitner. 

Process and apparatus for electromechanical distance 
transmission of half-tone illustrations, portraits, and 
othor photographs, engravings, manusoripts, typo- 
grams, or the like. Carbonnelle. 


Point arrangements of the side-slot conduit system of 
electric traction. Garrod. 


Electric traction on tho 
Suchostawer. 

Concatenated control of alternating-current motors. 
Mershon. 

Electric switches applicable to internal-combustion 
engines. Ward. 

Control of electrically - propolled vehieles. British 
Thomson-Houston Company and Hopps. 


High-efficiency alternating-current polyphase com- 
mutator motor. Golby. (Soc. Alsacienne de Construc- 
tions Mecaniques. ) 


Commutating poles for dynamo-electric machines. 
British Thomson-Houston Company. (General Electric 
Company.) 

Cable for electric traction on the stud-contact system. 
Griffiths and Bedell. 

Primary сей. Triquet. 

Prepayment mechanism for electric and gas meters. 
Bowden, Robinson, and Jacks. 

Signalling systems for railways and the 
British Thomson-Houston Company. 
Company.) m 

Electric railway signalling apparatus. Notarianni. 

Intercommunioation telephone systems. Parsons. 

Electrolytic apparatus and galvanic batteries. Borgnet. 

Conversation counters іп telephone exchanges. 
Siemens und Halske Akt.-G:s. (Date applied for under 
International Convention, May 3, 1906.) 

Apparatus for wireless telegraphy. Fleming. 

Electric circuit breakors. Scott. 

Dynamo-electric machines. British Thomson-Houston 
Company. (General Electric Company.) 

Voltage rogulation for electric distribution. Conrad. 
ig Pure for under International Convention, July 9, 

Donnie sounders for telegraphic purposes. Powles and 

oore. 

Electrical systems of distribution. Turbayne. (Date 
applied for under International Convention, July 25, 1906.) 


Elevated electric railways. Gilstrap. (Date applied for 
under International Convention, July 31, 1906.) 

Trolley wheels for electric traction. Sawyer. 

Electric fire-alarm system. Schippe. 

Electric arc lamps. Szubert. 

Electric connections for multiple wireless telegraphy. 
Eisenstein. 

Electric batteries for medical purposes.  Haddan. 
(Thompson and Martin.) 

Brush-holder for dyname-electric machines. Garratt. 

Trolley heads or collectors of electricity. Drewet. 


Armatures for olectric motors. Lamme. (Date applied 
for under International Convention, Nov. 3, 1906.) 


Electromagnetic winding gear for clocks or the like. 
Boult. (Normal-Zeit. Ges.) 


Electric contact or connecting plugs. 
Jessop. 

Electromagnetic sound producers. Birth and Lokken. 
Electric condensor. Moscicki and De  Modzelewski. 


(Date applied for under International Convention, Oct. 30, 
1906. ) 


Flexible clectrical connection devices. Keller. 
Electric furnace for effecting fusion or for refining. 


Viel. 
1908. 

Electrically-heated hot-water bottles. Christian. (Date 
applied for under International Convention, Jan. 8, 1907.) 
Testing installation for eleotromagnetically-operated 
sparking plugs. Robert Bosch (Firm of). (Date applied 

for under International Convention, March 22, 1907.) 


surface-contact system. 


like. 
(General Electric 


Steinthal and 


JJ ðò TTT... 


COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amount 


Name. paid. x nm 
Alliance Electrical Co, 5 per cent. Cum. Pref., Nos. 1-70.000 1 $ 
e sense gases naate 1 E: 
Aron Rlectricity Meter, ope Cum. Pref. Shares, 1-125 000 1 23/32-27/82 
Ordinary, Nos. 11123000. .......................... \ i 
British Aluminium Co., U.dinary, 2 001-40 000 .............. 5 544 
7 per cent. Cum. Pref., 1-40 000.................... 5 .. 1844 
* A" 6 per cent, Cum. Pref., 1-20.000 .............. 5 9j id 
— —— 4 per cent. Funding Certificates, 1-20 000 .......... 5 3 
5 per cent. lst Mort. Deb. Stock, Red. ............ 100 100 103 
5, percent Loch Leven Deb. (Reg). Red., 1-5 000 100 97 100 
British Insulated and Helsby Cables, Ord., 1-100,000........ 6 63-71 
6 per cent. Cum. Pref., 1-100000 .................. 515 
44 per cent. Mortgage De'entures ................ 101-1 
British Tuomson-Houston Uo., 44 per cent. lst Mort. Deb. 
Stok Had. o ioo eu Saas sane О I PARU TTE E A SE 85 89 


British We-tinghouse iiec. and Manuf. 10 per cent Pref., 
275.001-475 000 


4 per cent. Mortgage Debenture Stock ............ 100 .. -50 
Brush Electrical Engineering, O:dipary, Nos. 1-105751 .... 2 0-4 
Nou. Cum, 6 per cent. Pref....................... 2 YA 
44 per cent. let Debenture Stock .................. 100 
44 per cent. 204 Debenture 8tock.................. 100 65-66 
Callender’s Cable, Ребепбагев.............................. 100 106-108 
Gill. 8 5 103-113 
e 8 58 
Consolidated Electrical Co., Ordinary, 1-110, OO. 1 . 7/16-8/16 
Crompton and Coobo0o . nnn 3 ..115/16-2 1/16 
5 per cent Debent uren 100 .. 95 
Dick, Kerr and Co., Ordinary, 1 260 000 .................... 1 . . 13-12 
6 per cent. Cum. Pref., 1-505,000 .................. 1 ..11/16-1 6/16 
per cent. Debenture Stock, Red. ................ 100 .. 99-108 
Edison and Swan United, '* A" Shares, 1-99 261 ............ 3 2-1 
— ©“ A" Shares, O1-O17, 19998 5 99.80 
5 per cent. Debenture22ss 100 -90 
4 per cent. Deb. Stock, Red. ...................... 100 78-81 
Electric Construction, Nos. 1 to 112.100 .................... 2 i 
7 per cent. Cumulative Pref. ...................... 2 14-13 
4 per cent, Регр. 1st Mort. Deb .................. 100 61-68 
Electrolytic Alkali Co., Ordinary, 1-202,218 ................ 1 3/16-5/16 
Ferranti, Limited, 5 per cent. 1st Mort. Deb. Stock. Red. .. 100 — 
General Rlectric Company (1900) 5 per cent. Cum. Prof. .... 10 .. 73-84 
4 per cent. lst Mort. eb Stock .................. 100 89-92 
W.T Пепіву'в Telegraph Works, Ordinary ................ 5 104-114 xd 
44 per cont. Рге{өгерсе............................ 5 43- i 
44 per cent, Debentures .......................... 100 106-108 
India Kubner, Gutta Percha, and Telegraph Work 10 154-1^4 
4 per cent, Debe: tures ............................ 100 t9-101 
National klectric Construction Co., 1-170,000 .............. 1 4-3 
Parker, Thos., Limited, Ordinary .......................... 10 10-104 
Peebles (Hruce) and Cn, 6 per cent. Cum. Pref , 20,001-50,000 5 — 
Telegraph Construction and Maintenance .................. 12 . 51-55 
4 рег cent. Bonds ................................ 100 .. 100-103 
White, J. G., and Co., 6 per cent. Cum. Pref., 1-15,000...... 10 8-9 


Eleetrie Lighting and Supply.— 


Name. 


Amoa’ Last peice. 


£ £ 
Adelaide Electric Supply Oo., 6 p c. Cum. Pref., 1-10,000.... 5 . 44-5 
Bournemouth and Poole, Ordinary .................... ee 10 . 11-12 
'44 per cent. Cum. Pref., 7 501-15 000................ 10 .. 10-11 
6 per cent. Cum second Pret., 15 001-22,500 ........ 10 10 102 
44 per cent. Debenture Stock, Red. ................ 100 .. 100-105 
Brumley (Kent) klectric Light and Power Co. .............. 5. 48-54 
4) per cent. 1st Debenture Stock, Red. ............ 100 . 86-99 
Brompton and Kensington, Ordinary ...................... 5 du xd 
7 per cent. Preference ............................ 5 63-13 xd 
Calcutta Blectric aapply Corp., Ordinary, Nue. 1-60,000 .... 5 63 7} 
Nos. 80,000-100.000................................ 5 54.63 xd 
Cambridge Electric Supply Company £10 Ord. ............ 8 E 
Canadian Ge«erai Electric Co, Cummou Shares 100 :97 
Central Klectric Supply, 4 per cent. Guar. Deb. Stock ...... 100 98-101 
Charing “ross, West End, and City Electric supply, Ord., 
Jh 8 5 44 4$ xd 
44 per cent. um Pref., 1-80000 .................. 5 23 
' 4 per cent. Debenture Stuck, Red. ................ 100 €6-99 
City Undertaking,” 44 pc Cum. Pref, 1-40,000 .. 5 44-43 
ditto (1903) 40,001-80 000 ............ 6 4-4; 
Cheisea Electricity Supply ................................ 5. 354-58 
per cent. Debentures .......................... 100 .. 101-104 
Chleag · 5 Co., 1st Mt. 5 p. c. 50-уг. Gld. Вів. Red 31000 
City of London, Ordinar . . 10 10-11 
per cent. Cumulative Pref 10 12212 
5 per cent. ^ebenture мос ...................... 100 122-1 
44 per cent. 2nd Deb. Stk. Red. .................. 100 190-105 
Сиу of Wellington Klectric Light and Power Cu, 5 per 

cent. Re.istered lst Debs , Ked., 1-1 630................ 50-53 
CorJjobe 1 bt aud Power Co, let Mt. dtl. 5 per cent. Bde., 

Ked 10 жк кени ⁰⁰ ооа ERES Per 100 90-08 
C.unty of Durham Flectrical ruwer cistribution Oo., 

Ordinary, 10 001-50,000 ................................ 5-13 xd 

5 per cet Preference, 1-50,000 .................... 5 44-43 хӣ 
County of Lo: don Elec. Supply, Ordinary .................. 10 76-8 

6 p-r cent. Cum Pref, ...........................ә 10 1 3h 

44 per cent. Debentures Prov Certa All pd., Rd. 100 105-1 

44 per cent. 2nd Debentures Prov Certs .......... 100 .. 97-100 
Edmuudson's Rlectricity Corporation, Ordinary. 1-50 000.... 5 jd 

6 pet cent. (um Pref........................ eee b 4-14 

4j per cent. First Mort. Deb e hu tuc d 100 60-70 
Electrical Development Co. of Ontario 5 per cenu let 

Mort, 20-year *- oid Bonds, 10 751-15 750 ................ — 724-754 p.c. xd 
Electric Lt & traction Co. of Aust, 6 pc. Cm Pf., 1-30,000 5 24-2 

5 рег cent Debenture st «К, Ка. .................. 100 84 
Electric Supply Co. of Victoria, 5 рег cout, lst Mt. Deo. 
ВСЕ, , mmm ov uris ene HERE 91-94 
Folkestone Electric supply, Urd., Nos 1-10 000.............. 6 48-4 
5 per cent. Cum. Pref., Nos, 1-10 00) .............. 5 o-5 
44 per cent. First Deb Stock, Red. ................ 100 - 
Hove Electric Lightt: g, Ord., 1-13 Oli. 5 61-61 
Indian Electric supply and Traction Co, 6 per cent. Con- 

struction Deb. tock, Red. ............................ 100 98-101 
Isle of Wignt Elec. Lt and Per. 44 p.c. Db. stk., ied .... 100 92-96 
Kalgoorlie Electric Power and Lightiug, 6 per cent. Cum. 

Pref., 1-150,000 hr; 1 à i 
Kensington and Knightsbridge Elec. LV, «rd, 1-21,000.... .. 5 71-81 хі. 
Kensington and Enightsb'idge and Notting Hili, 4 per 

cent. Debenture stock. Red....... .................... 99-105 


1 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 


.. 9-10 
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A 
d Last price. 


Name. 2 2 
London Electric, Ordinary ....... 3 14-18 xd 
6 per cent. Pref. . 5 . 43-5 1d 
4 per cent let Mortgage Debenture Stock, Ked.. . 100 -93 
Madras Biectric Buppiy Curpvration 5 per cent. Construc- 
tion Deb. stock, Red 100 001.200 уана); all palid .......... 100 92-95 
Metropolitan Ordinary, 1 001-:00 .... B 5-54 xd 
44 per cent. First Mortgage о Btock...... 100 107-111 
Hi per cent, Cum. Ргеї............................. 5 43-54 
per cent. Mortgage Debenture, Red............. 100 85-90 
Mexican Ее Light Co., ^ рег cent. 1st Mort. Gold rds. 
1955, C 1-1,000 ($100), D 1-5,000 ($500), n — 76-78 р c. 
Mexican gut aud Puwer Co., Capital stock .... „..... $100 51-55 
о рое cent lst Mort. Gold Bonds, ked., 1.4. 000 
(9500), 4,001-14 000 ($1,000).............................. — .. 84-85 
Midland Electric Power Dis., 44 p.c lst Mort. eb -- 97.100 
Newoastie-upon-Tyne R1-ctric supply, Ordinary, 1-57. 009 В 64-63 xd 
, . 5 . 655d xd 
do., ‚ 75, 001-87.500 (eg at £2 yrem , 16s. paid . 5 Eh- 
1 per cent. Pref., 009 а A E 5 54-* 8 xd 
‚ 75,001-87,500 (issued at 10s. prem., ds paid)... 5 54-58 xd 
Notting 2111 Electric "Lighting J) 8 10 114-14 
cent. Firat Mort. Debs. Nos. 19 500 (Keg.) .... 100 -97 
Oxford Blectric, Ordinary, 1-96 and 40-14,310................ § 54-644 
4 per cent. Debenture Stock ...................... 100 95 
River Plato ] Electricity Oo., Ord., 1-119 687 & 120, aha 0 ш lc i1 
6 per cent. N on-Cum. Pret., 1-100,000 . 1 .. 29/32-1 1/32 
5 per oent. Debenture Stock, Red. s... 100 .. 9699 
Rosario Electric Oo , 6 per cent. Cum. Pret , 1-20 000........ 5 43 54 
per cent. Cum. 2nd Pret., 1-15,000................ 5 43 54 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures .......................... 100 .. 9698 
Shawinigan Water and Power Co, 5 p.c. Cons. let Mt. Bds, — .. 1024 p.c. 
Smithfield Marketa Electric Supply. Ord., 1-12,000.......... 5 4-14 
r cent. Debenture Stuck ...................... 100 70-74 
South London. Ordipary.. . 8 .. eae 
South Metropolitan Blectric Light and | Power, O Ord. vo b з» 88 
7 per cent Cum Pref. .... ГИГИЕ ТИГЕ (0 1 
per cent 1st Mort. J куут eae 100 101.1 
Bt. Jam James's and Pall Mall, Ordinary, 101-20,080.. "E 74-84 
7 per cent. Pref. .................................. 5. -7 
34 per cent. Dev 9 25-90 
Urban El-ctrio Supply Co., Ordinary, 8-30,007 . 5 .. 14-24 
5 per cent. Cumulative Preference, 50 001 80,000.. 5 .. 2.24 
Westminster, Ordinarr9yyuyuyuyyhhcc̈wꝛ nn 5 .. 9 


— — 44 per cent. Cum. Pref., 110,101-138,251 ............ 5 
Electric Tramways. — 


Amount үш price. 


Name. pu 

а ntine, 6 per cent. Cum Pref., 1-260.007 ........ 5 
10 per cent, Non-Cum 2ud Pret., 27 O. O08. ? 80. 007. 5 
Permanent 6 per cent Debentare ғ tock, 1888. 100 
5 Elec. Trams., 5 p.c. 1s: Mor. реб. Stk, Med. .... 100 
Barcelona Tramways, Urd., 0 weeks 10 
5 per cent. Cum. Pref. hares, 1-10 000 ............ 10 

: ү: cent Deb., Red., 1€00 ...................... 100 

d cent. Red. Deb. Stock ................ 100 

Bath wth Bier amways, Ld., Pref. Ord. Shares, 75,001-160,606 1 
—— — 5 per cent. Cum. Pret. Shares, 1-75,000 ............ 1 


Birmingham and Midland Trams., 44 p. с lst bb. Stk , Red. 100 
Blackpool and Fleetwood Tramroad 10 
Bombay Elec. Supply and Trams Со , 6 percent. Cum. Pref. 10 
44 per cent. Deb. Stock, Red 100 
Brisbane tramway Invest. Ога’ 1-75,000 . E 
5 per cent. Cum. Pret., Nos. 1-76,000 ` eee 195 
44 per cent. Deb. Stk., Red., Prov. Certe, all pd. 

British 8 Blectric Railway Co., Ord Def. 


5 per cent. Cum. Perpetual Pref. Stock . 

44 per cent. lst Mt. Debs., Nos. 1.6,250, ot £40 each 140 
z ͤ per cent. Vancouver Power Deb. en. 109 
British Biectric Traction, Ord. 1-500 000 & 60 001-90 000 . 10 


"92020509 оова оа е ө өе» 660 


©» эое о ee өз оороо ө ә ә ө э ө е ө ео 


—— 6 per cent. Cm Pf., 39.0001-60 000.................. 10 

5 per cent. Perpetual Debenture Brock ............ 100 

44 per cent 2nd Deb. 8tock........................ 100 

Bueno AT and Belgrano Tramm 5 

А" 6 per cent. Cm. Pf., 1-4 .000.................. 5 

“В” 6 per cent. Cm. Pf., C 8 

5 por cent. Deb. Stock, Red. e 100 

Prov. Cert.. all pal ꝗ 100 

Buenos Ayres Rieotric Trams, 5 p.c. Deb. Stk., Red......... 100 
Buenos Ayres Gd. Na‘. Trams. Co., 54 per cent. Pref. Deb 

Bonds, Red., 1-1,500 .................................. 100 

6 per cent. veb. Bonds, Red., 1-2,275 .............. 100 


Buenos Ayres Lacrcze Trams. Co., Stg. 5 per cent. 1st Mort. 
Deb. Rtock, Red. 100 


ооосооеао э о өө өэ э ө ee тә ео өе оо ео эө ө е «а э + о ө 


Oalcutta Tramways, Ord., Nos 1-137,610 .................. 
5 per cent. Cum. "Pret., Nos. 1 5 30,000 .............. 5 
44 per cent. 1st Deb. Stock, Вои 100 
Cape Electric Tramways, Nos. 1-480, 000 . HAS 
City Pot Birmingham Tramways, 5 per cent. Cum Pref...... 5 
4 per cent lst Mortgage Deb, r $000 (1917) ...... 100 
City of Buenos Ayres Trams. Co. (1-04), 1-248,000 .......... 5 
4 per cent. Deb. Stock, Red. 985 C 100 


Colombo Electric Tramways and Lighting, 5 per cent. aw 


Mortgage Debenture Stock, Red. ...................... 00 
Cork Electric Tramway and Lighting Co., Ordinary ........ 10 
6 per cent. Cam. Prei . 10 
4 per cent. Debentures . 00 
Dublin United Tramways (г ), Ord., Nos 1-60 000 R 10 
6 per cent. Pref., Nos. within 1-60,000.............. 10 
34 per cent. Mort. Debs., 1-5,000 Red. 100 
Hastings and Dist. Elec. Tram. Co., 4) $ Deb. Stk. Red.. 100 
Havana Electric Railway Consolidate Mort. 5 per cent. 
50-year Coupon Banes of 1952, 1-6957 ................ $1,000 
Imperial Tramways, Ordinary............................-- all 
6 per cent. Cum. Pref. ............................ all 
44 per cent. Deb. 8босК............................ 100 
Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
Cum. Pref , Nos. 50 001-60,000 .......................... 5 
—  Ó per cent, 16%. Mt. Db Stock, pu wives Gila to vhaeied a6 100 
Kalgoorlie Electric Tramways, 1-250,000.................... 1 
5 per cent. A Deb. Stock ...................... 100 
6 per cent. "B" Deb. Stock ...................... 100 
Kidderminster and District Lighting and Traction, Pref.. 5 
Lancashire United Tramways, Limited, 5 per cent Prior 
Lien Deb. tock, Вей................................... 100 
— £296 500 2nd Mort. Deb. Rtock .................... — 
— — £83,530 Deferred Deb. Stock = fully paid)........ — 
Lisbon Electric Tramways, Limited, Nos. тоа. d. Es iu 
——— per cent. Cum. Pref., Nos 1.425.555. SM L 2 
——— per cent. Mort Den, 1-5,000 Red ................ 100 
London United Trys. (1901), 5 per cent. Cum. Pref.......... 10 


— 4 per cent, 1st. Mt. D Stock, Re... q . 100 


£ 
TA 
129-132 
10.-107 


9/ 6-11/16 


. 13/16-15/16 


4$ 5 

11 6 

95-99 
100-104 
100-104 


92 95 
63-745 
5-5 


| 
101-105 
5168116 


.. 88-101 
.. 95/16-5 7/16 
. 100-104 


89-95 
13-14 
123-1353 
90-95 
E 
X 


97-100 


Name. paid. Last price. 
Madras Elec Trams, (1904) 5 per cons. Deb. Stk., Red.. k 
Manila Elec. В.К. and Lightg. vorp in н! let Lien A coli 

Tr. Siukg. Fund Guld Bonds of 1 ...81000 .. 86.90 
Manx Riec. Kallway Co., 54 p.c. Cum. Pret., ret, Wiad 6 635 aud 

23,436 25 000 ..... 6 445 

44 per cent lst Mort. ‘Deb stock. Red. ...........- . 100 . 77.92 
Metropolitan Elec Trams., Defd., 1 000.001-1 314 016.. 1 1/16 3/16 

5 per cent. Cum Fref. 500,001 1,000 O 1 25/42.29/12 

44 per cent. Deb. Stock, Red.. 100 80 
Mexico ! rams. Co, Gen. Cons. lev Mort 'BO-y ear 5 per cent. 

Qoid BũBỹmt ůou 4 nn — €24-844 p.c. 
Milwaukee Electric Kail and Light, 5 з ег cent. 30-yr. Con. 

Mort Bonds, 1926 1-5,500 and 7,001-8,000 ............ 1,000 .. 103.105 
мом Street Roil., 4 per cent. sterling Deb., 601-2,000 

22 bue qe wars led Un eie. ap Ideas T Se Ald КУТА 101. 
New tenerai Trection, 6 per cent. Cum Pref., 1-10 000 and 3 
u.. 8 : -1 
Oldbam, Ashton, and Нуде Jramway, Ordinary. "rive AO ? 28 
9 per cent. Cum, Pref. ... 10 83-9 
Perth Klec. Tramways (W A.). 5 per cent. 1 Mri Deb. & bx. 100 103-106 
Potteries Electric Traction, Ordinary. 1-245.000 . і .. 4-4 
5 рее cent. Cum Pref. f., 500 001-545 000.............. 1 4 
44 per cent Debenture pick Sacha? .. 100 .. АЕ 
Provincial Tramways Co., Ordina 912.. . . 10 44-5 
6 per cent. Cum. Pref., 1- б. CCC 10 94-104 
m Shy i теше ey ard Supply Co., 6 p.c. Coa: ios Я 
44 рег cent lat Mort, Deb. ‘Stock, Red............. . 100 96- 
Sao Paulo Tramway, Light, and Power (o.. $100 121-125 
5 per cent. lat Mort Deb, Red. 1929, 1-11, Oo .. 9-99 р, г, 
South Metropolitan Electric Tramways apd Lighting Co., 
6 per cent Cum Pref., 19.571-169.570, Prov. t erts.. -1 
4 ner cent. Deb Dt ck, Red. 1940.................. mes 
Sunderland District Кіесігіс Tramways, 5 p.c. let Mort. 
Debs , Red.. Sy) nequa bose ON exu aha das .. 73-78 
Yorkshire (Weat hiding) Elec Tram. Co, оф, ж bl 110000 5. 1-14 
6 per cent. Cum. Pref., 1-46,261.. о | 33 
44 per cent. let Deb. Stock, Ked. . . 100 84 
Electrice Rallways.— 
Amount 
Name. pai d Last price, 
£ 
Central London, Ordinary ........................... m 100 63-66 
4 ү cent. Pref; cos. ois op ooa ĩ ⁵⁵ ЫК 100 .. 82-84 
беғгеггей.......................... 100 .. 42.45 
4p € Deb. Stock (Prov. Script certs., fully paid) .. 100 100.103 
City and South London, Coosolidateo Ordinary . 100 37.39 
4 per cent Debenture Rtock ..... ere 100 .. 101-104 
5 per cent. Pref. ВіосК '91 ........................ 100 114-117 
— oe 15 57 "96 100 112-115 
10 EN s II! Pese rd НИ 100 110 113 
— À ee $ [T] 05 oc ee were rere оа овоз эу эө ө ө 100 106-108 
Liverpool Overbead, 5 per cent. Prein. 10 10-104 
Ordinary, 1.50 O00 . 10 33-44. 
4 per cent. Mortgage Debentures, Red, 1.1700 .. = 80 
Underground Electric Railways of орову, 5 Pod cent. 
profit-sharing Secured Notes — 40-44 
Deposit Receipts .................................. — 40-46 
Telegraphs апа Telephones.— 
Name. pi ng Last price. 
£ £ 
Amszon Telegraph Co., 1-25,000 ............................ 10 .. 2-5 
5 per cent. Debs.. Red., within 1-1,069 ............ 100 .. 84-87 
American Telephone and Telegraph Collat. Trust 4 per cent. 

Bonds, 1-28 000 and 53 001-78 000 ...................... $1000 .. 8587 

Anglo-Ameiican Telegraph t ^.. Ordinary ................ ..100 .. 54-57 
6 per cent. Preferred Orolnary C 100 .. 98-100 
Deferred Ordinary ............................... 100 — 134-14 

Anglo-Portuguese Telephone Co., 5 рег cent. let Mort. рев 

Btück, Med. оаа x EE EY RE vee» 100 . 984-1014 
Chili Telephone , 5 .. 9.80 
Commerci- Cable Co., Bte:. о увах 4 p.c. Deb. міК., Red.. 100 .. · 87. 
Cuba Submarine Telegraph to., (rdinary, 1-16,000.. „ 10 . 7-8 

10 per cent Preference, 1-6 000.................... 10 16-17 

Direct Sp-nish Telegraph Co., Ordinary.................... 5 34-347 
10 per cent. Cum. Ргеїегепсе...................... 5 84 105 
44 per cent. Dets , 1.600 .......................... 50 984-1 

Direct United States Cable Со.............................. 20 158-144 

Direct West India Cable Co, 44 per cent. Debs., reg. 

within 1-1,200, Бе4..................................... 100 99-101 
Eastern and South African, 4 per cent. Mort. bets , within 

-5,000, 19095. reso to teh Ue GR Ux OR гае анаа ds 100 98-101 
à per cent. Reg. Mort. Debs. (Mauritius dubsioy), 

1-8 000, i...... 8 25 99-104 

Eastern Extension, Australasia and China, 1-300 000........ 10 .. 123-134 

4 per cent. Mort. Deb. dtock. Регр................. 100 . 99-102 

Eastern 3 Co., Ordinary Stock .................... 100 .. 150-135 
34 per cent. Preference h^tock. .................... 100 . 83-86 

4 per cent. Mortgage Debenture Stock ............ 100 10-105 

Great Northern Telegraph Со. os Copenhagen) ............ 10 31-33 

Halifax and Bermudas Cable Co, 44 per cent. let mort, 

Debs , within 1-1,200, Кед.............................. 100 99-101 
Indo- European Telegraph Сб, PHP 25 51-57 
Marconi's Wireless Telegraph Co, Nos. 255,128-:84,190...... 1 4-8 
Monte Video Telepbone Co., Ordinary. 1- -72,680 e 1 IS L 1/16 

5 рег cent. Preference, 15% % 0 / 8 100 105,180 

b Telephone, G/;«;’ ]]]. 

Deferred Btokckkkkk˖nn enne 100 108-110 
6 per cent. Cum. First Рге!........................ 10 10-12 
———— 6 per cent Cu». Second Pref...................... 10 10-12 
—— per cent Non. Cum. Third Pref.................. 5 57-58 
34 per cent. Deb. Stock, Red.. iM Sad aws rica AGO: ws “Sy 
4 per cent Det . Red... FF 199 : i rs 

Oriental Tele hone ап ectric Сотрару.................. . 

6 4 cent. Cum. Pref ............................ 1. 13444 7/88 

Pacific and European Tel.. 4 pc. Guar. Debs., Ked., 1-1,000 100 .. 98-101 

United River Piate Tele. Co. „Ordinary. 1-100, 000 .........- 5 ns 6-64 
5 per cent. Cum. Pref. ‚ 1-40,000.................... 5 .. 432-54 
44 per cent. Debenture Stock, Rede. 100 99-102 

Telephone do. of Egypt, 44 per cent. Deb. Stock, Ked....... 100 . 99-102 

West African Telegraph бо. .............................. 10 10-10, 

West Coast of America, 1-30 000 and 55,001-55,008 . 24 .. 18:14 
4 p.c. Debs.. 1-1,500, guar. by Western Tc Бол. 1 Чи lul 

West India and Panama ‘Telegraph Co., Ordinary .......... 10 .. 17/32-21/32 
6 per eent. Cum. 1st Preference Maa Auto orca ERAN d 10 8-84 
6 per cent. Cum. 2nd Preference .................. 10 8-8 
5 per cent. Debs.. Red., 1-800...................... 100 E 100-105 

Western 1elegraph Co., 1-207, 930 . ere ee |! eis Ban 
4 per cent. Debenture Stock, Red, ............-... 1007.. 984-1014 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns for | Increase or Miles of Accounts for past year. 


week. decrease. track open. Cost 
line. eS, |e Sees ЕРЕ | ре: 
Recelpts mile. 
Current Ending | Total | Passengers | Car miles | pas- Саг Mile of 
Ending| 1907, | 1906. | Week. year. 1908. | 1907. recelpts| carried. run. anger mile. | track, 
£ £ £ £ d. d. £ d. 
Aberdeen Corporation „Mar. 11| 1,149 | 1,003 |+ 57 — h| 273 2272 May 31 72,605 | 17,676 00 | 1,529,682 0 88 (11°39 | 4,987 | 684 
Ayr Corporat oon. „ 14 184 175 ＋ 10 — 8 8 „ 15) 15,285) 3,603,789 578,894 | 7 | 9:28 | 1,917 | 5"55 
Baker Street and Waterloo Ry...| , 14 5005 | 2,855 |+ 659| + 7,99 4%) -— = anid per = ex = one 
Birkenhead Corporation ........| » 15 980 976 + 4+ 521 | 25:55 | 25°53 | March 51| 55,408) 11,686,691 | 1 324,745 | — -— — |61 
Birmingham Corporstion ...... „ 7| 6246 | 5,312 |+ 9 — 564 | 56 31 18,557| 5,252,098 215,245 | 87 |162 9,228 | — 
Blackburn Corporation ...... * 4 965 926 |+ 37| + 5,670 |2580 25% i 25 54,951 | 10,093,028 | 1,002372 |1275 |1264 | 2,308 | 802 
Blackpool Corp?retion.......... » 12 378 566 | + 12| — 1,192 | 174| 173 ipio — =. к * ne ^ жа 
Blackpool-Fleetwood Trams..... Oct. 26 511 279 |+ 32| - 1,139 | 164 | 164 Dec. 51) 34,819 | 2,707,918 625,110 | 309 12 8053 — 7°78 
Bolton Corporation ............ Маг, 15| 2,106 | 1,939 |+ 107 4 6698 | 42 42 | March 31| 111 294 | 25,410,690 | 2,411,969 114 [1105 | 2,649 | 612 
Bournemouth Corporatton...... „ 11| 1,383 | 1,69 |+ 119 F 2.301 281 | 243 „ 51| 85,665) 15,505,010 | 1,765,098 |18 [11-57 | 2,860 | 7°28 
Bradford Corporation .......... » 7| 4150 | 4118 | + 51| + 5,555 | 98 95 „ 510 232,427 | 46,728,977 | 5.167,26' |1:1935 10 79 | 2,421 | = 
Brighton Corporation .......... „ 15) 685 708 — 25| - 3,215 1719117191) „ 31 50,652 10,759,310 | 1,798,:05 |1:09 |1049 | 2,844 | 74 
Bristol Tramway Сотрару..... 25| 4578 | 4485 |+ 95 — 534 514 „ 51 266,769 6,902,257 | 6,178,886 | — "^ dis ~ 
Burnley Corporation. |» 14| 1,128 | 1,080 |+ 48 — 191 192 » 51 62,699 | 11,957, 48 | 1,205,830 | 1°31 12 48 | 5, 821 
Burton Corporation | » 25 255 261 |- 26 - 667 94 | vA „ 31| 15,576) 3, 388,527 421,317 107 | 8:87 | 1,7t8 es 
Cardiff Corporation ............ „ 7| 1,86) | 1,820 |+ 40 — 5262 132 „ 31 106,550 24,438,.64 | 2,624,504 |1:04 | 9°74 | 3,266 
Carlisle Tramways Company ....| » 14 139 146 |- 7|+ 85 85 | 85| Dec.31| 10,254 2.790 699 350,417 | — | — — |796 
Central London Rallway .. .. ...- „ 14| 6031 | 6,376 |- 335| - 2.67 6 5 „ 31 549,298 | 43,057,997 | 1,279,698а 1°85 |62-29а| 55,557 |35 22a 
Charing X, Euston, & Hamp. Ry ., 14 5,135 — — — 72 64 — = um же РЕ сы = — 
City aud South London Railway | » 15) 5,247 | 2962 |+ 288 + 3,520 | 9 | 64 Іл June 30 82,456 | 10,048,780 e 
Colchester Corporation . ...... Feb. 26 160 151l |+ 9 — 8 8 March 31| 10,588 2,457,553 120,788 | ‘97 | 7°47 | 1,401 | 6°12 
Cork B. T. and L. Company ....Mar.]2| 39 | 299 |- 30|- 237 | 15{| 154 | Dec. 51 25,052) 5.966364 | 891:98 | — |674| — | 4°78 
Croydon Corporation » 13| 1,245 = = — | 12с| 12c| March 5 62,065| 13,514,918 | 1,102408 |108 |976 | 5,125 | 6 67 
Darwen Corporation ............ » 15 923 | 26 | - 8 — 65| 725 7:85 — — — Ln ER ae — 
Dover Corporation. tes 28 181 169 |+ 12 - 1,124 42 43 „ Jl] 12,468, 3,178,063 328,406 | 94 | 9-11 | 2,625 | — 
Dublin and Lucan Electric Ry... Mar. 15 98 88 |+ 10 + 254 63 63 =» РА = A = e " P 
кке: Ж. „ „ 13 4693 | 4,544 |+ 139 + 2015 | 541 483 = = d s pag) ПР ай - 
Dundee City Tramways ........ np: M LUN 937 |+ 71 + 2255 | 22 22 May 15| 57,672| 15.554905 | 1,162792 | 878119 | 4,352 | 7°5 
East Ham Corporation | „ 14 791 e7 |- 55| + 395 14 14 | March 51) 47,140 | 15,049,240 1,062,151 74 |1049 | 3'636 | 714 
Glasgow Corporation............| » 14 | 16533 | 16,4 1 |+ 155 +18,384h) 1774 | 169 May 31| 887,281 223, (68.08 | 20,550,367 | 85 |1047 | 5,055 | 521 
Gloucester Corporation ........ „ Al 220 143 — 8] = 15 15 | March 51 15,035 3,182,111 579,996 | 1°06 | 694 | 1,002 | 51 
G.N., Piccadilly and Brompton | „ 11 5285 | 4150 | +1,155 | +17 876 | 9 — МА +] == FS S - TE — 
Halifax Corporation -— nb MEL a — 52574 37 „ 31 77,996 18,899,242 1,624 275 | — |1152 m 8:65 
| | 
Huddersfield Corporation ...... » 14| 1,451 | 1,442 |- 11| + 3297 | 354 35 „ 51) 81,19% 15 252,150 | 1,804,745 | 12 |1079 770 | 592 
Hull Corporation nos „ 14| 2407 | 2,322 | + 85 +6851 | 26 | 26 „ 31 121,18 29,161,543 | 2,956,406 | 1 9°84 si — 
Ilford Corporation Feb. 23 374 40|- 52 — 104 103 „ 31| 26,499 | 6,586,754 615,117 89 958 | 2225 | 65 
Ilkeston Corporation VETT Mar. 11 150 119 |+ 11 + 431 9 9 — А = ^ ы pet раг m 
Kirkcaldy Corporation. ......... Feb 28 21| 28|4 Z| — 74 | 74 | May 15 15,702| 4,640,018 | 466,919 | 6f2| 7555 | 1,755 |495 
D United Tramways .. Var. 11 1,183 1069 |+ 114) + 990 | 39 39 — ae — = — f ыи — 
Leeds Corporation „ 7| 5977 6033 — 55 712,799 964 | 964 | March 51 327,794 73,024,853 | 7,358,185 | 1:06 |1069 | 5,552 5 58 
Leicester Corporation "Tee | » 14 2.072 2068 |+ 4 — 42 42 — — — cda — — — — 
Liverpool Corporation .......... „ 7 10,501 | 10,231 | + 20 + 545 | 104 | 104 Dec. 31 563.793 | 122,094,528 12 115,934 1 108 |1117 | 5,421 | 7°75 
five pool Overhead Rallway....| » 15 1,371 | 1,405 |- 5% + 20А 925| 665| June 50 77,568| 10,957,148 | 1,102,800 | — E а — 
London County Council. Feb 29 30,195 | 27,'86 42.709 +235 582 98 98 | March 31 178.014 314,227 090 | 30,130 297 | 105 10 98 — 8:56 
Lowestoft Corporation Mar. 14 135 124 |+ 1.| + 163 54 | — sept. 50) 1109 2,622 922 545,190 |105 | 79 2,156 | 639 
Maidstone Corporation ........ [чәк 424 .-- 148 87 |+ 58 — 51 2 | March 31 5,915) 1 186,566 157,050 | 114 | 86 2,956 | 62 
Manchester Corporation 8 „ 14 14,000 | 15109 | 891 + 48,746 172 161 „ 31 719,675 | 193,264,501 | 15,523,459 | 1°19 |1172 | 4,556 | 705 
Metropolitan District Rallway.. , 14 | 9,003 | 8951 | + 575 410,058 | 24 | 24 к n x ГА * * ro 
Metropolitan Railway .......... „ 15 15,205 | 14 79: | + 408 | + 1,416 | 234 | 253 June 20 627,794 | 37,639,334 == 1:39 | — A - 
Nelson Corporation "WE. 121 124 |- 3 — 44 | 21 23 March 31 7.09 2,035,300 | 205,205 | 86 | 864 | 1,892 | 869 
Newcastle-on-Tyne Corporation. ,, 14| 3,619 | 3,934 - 225 + 375 | 59% 571 31,210,991 | 45,596.468 | 4,265,174 | 111 [11-85 | 3,560 | 604 
Newport (Mon) Corporation 7| ЖӨ 24 + 12) 4 207 | 144| 14 „ 31) 32.421 7,760.05 | 772755 | 103 |1001 | 1,525 | 6°87 
Oldham Corporation............ Dec. 8| 1805 | 1744 | + 61 + 4550 | 353 | 353 | „ 25 (4.948 18,647,751 1,818,444 |119 1255 2,605 7:259 
Portsmouth Corporation 241235 Jan 18| 1,470 146 |+ 54 — | 284 | 284 | „ 31 98,911 | 20,668 825 2,199,873 | 1:15 [1079 — om 
Reading Corporation. Dec. 5' 667 581+ 9 - 788 | 154 132 „ 51 32,661 8,120 179 918 825 99 | 853 | 2,476 | 4°77 
Rochdale Corporation .......... — | = | = — | — 20:9 | 20:9 „ 31| 84,138 9,749,202 | 1,201,364 | 1°32 [1075 | 2,638 | 605 
Rotherham Corporation. = - e 41 2 10 | 10 | „ 51 25.816 5,743,298 618,211 |112 [1045 | 2,691 | 7-58 
Salford Corporation T once Mar. 9| 4265 | 4,124 | + 139 4 6.915 mie Кус | F o nd = = = = — 
Scarborough Tramways Co — zi 1 ME — |478с 478% Dec. 31 7.779 1,537,845 228,235 12182 1,640 | 701 
Sheffield Corporation .......... „ 8| 5379 | 5,263 | + 116, +11.668 | 6*4 | 653 | March 25 276.907 | 73.966,299 | 6,804,656 | 898| 9 767| 4,174 | 5:94 
Southampton Corporation ...... 1. d 939 | 815 | + 195, + 5,510 | 18 18 | „ 31 49,185| 9,437,396 | 1,142,085 | 1:25 |10771 — 74 
Southend-on-SeaCorporatlon.... „ 11 269 252 |+ 17 + 221 9| 9 „ 351 20,075 4,431,728 390,578 |107 [1255 | 3,155 | 6°75 
Stockport Corporation .......... — — — = | — | 25 25 8 51 50,127 | 80617,1127 | 1,248 656 | — 9 464 — 4:839 
Bunderland Corporation ........ „ 15| 1,051 | 1,216 — 192| - 2861 | 20 | 20 „ 51 72,596 | 17,483,132 | 1,525,425 | 1:006 |1l:251| 3,687 |6 37 
Swindon Corporation .......... — — — — — | 4d 43 * a 9,300 | 2,675,221 224,417 | 8 9 94 | 1,968 | 7°79 
Torquay Tramways ............ » ]2 | 191 - — * | 516| — ад ET Ка | e 2 e м + 
Wallasey U. D. OO... 5 7| 7 714 |+ 43 + 78 |1268 |1245) „ 51 43,607| 1,995,451 862,125 | 126 |12714 | 3,439 | 7:6 
Warrington Corporation ........ = — E: — — | 64| 64| 51 19204) 4,965 2% 429,785 | — |10 728) 1,989 | 6:95 
West Ham Corporation ........ „ 12| 2,116 | 2,007 | + 29 + 2,151 147 | 14-7 » 081 122,881 | 5502856) 2,656,854 | 7891096 | 4,407 | 679 
Wolverhampton Corporation.... „„ 11 765 765 | - + 610 20 20 „ 51 45,825) 9,276,025 | 966185 — 10 886) 2,159 6'085 


| | , 
| | , 


* 1905-6 figures. f And 98 miles of interlacing track, — & Train mile. e Miles of route. А Half-year’s figures, 
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L.C.C. TRAMWAYS. 


It is dangerous for anyone but an expert accountant to 
criticise the findings of expert accountants on questions of 
book-keeping. We аге on a little safer ground when the 
discussion is on questions of policy, expediency, law, or 
custom. The London County Council in its wisdom 
directed Mr. W. B. Peat, president of the Institute of . 
Chartered Accountants, and Mr. Е. W. Pixley, F.C A., to 
report upon, among other things, the tramways accounts. 
This report has been made, and lies before us. It is a very 
interesting document, and has already called forth much 
criticism. It deserves it, not, perhaps, altogether for what 
it says, but for what it leaves unsaid. This report is 
intended to consider the position of the undertaking 
from a commercial point of view. It does—with varia- 
tions. The point of the first part of the report may 
be put briefly thus: A going concern carried on 
in an old-fashioned way is seen by a purchaser to 
possess possibilities if he can buy it reasonably and change 
its old methods for new. He buys it for æ pounds, keeps 
the business going, converts it bit by bit at the cost of 
y pounds. Does the old capital, х, commercially appear as 
part of the total capital expended by the purchaser—viz., 
41 ＋ 51 If it does not, how does he get rid of it? These 
gentlemen say it is loss, and should be treated as а loss. 
A man buys a windmill for one thousand pounds ; he knows 
it will pay better steam driven, and converts it at the cost 
of another one thousand pounds. Surely his balance-sheet 
must show cost of mill two thousand pounds. Не cannot 
write off one thousand pounds loss, because it would be а 
falsification. The London County Council purchased the 
horse tramway systems for the purpose of converting them 
electrically, and from every commercial standpoint the capital 
of the electrical system is the sum of the purchase money 
and the cost of conversion. To contend otherwise is to reduce 
commercial affairs and accounts to an utter absurdity, and 
that is just what the first part of this report has done. 
Neither of these eminent accountants can give a valid 
commercial instance of the preposterous method they 
suggest. It is useless to elaborate upon the idea that if 
a man buys a property for the express purpose of convert. 
ing and improving the original price is total loss, because 
there are no visible assete. 'То convert from horse to 
electric is merely to improve the value of a property. The 
property is still there, but it has been improved, and the 
improvement is expected to increase the revenue more than 
in proportion to the cost of the improvement, hence to 
confer a benefit to the owner. It will be gathered that we 
do not agree with, at any rate, the part of the report deal- 
ing with the converted horse trams. The trend of mind 
of the reporters is summed up in this paragraph 13 as 
follows: * While we recognise that the Council had 
no means of writing off at once the loss on the dis- 
placed Assets of the Horse System we consider that such 
loss should be provided for out of Revenue more rapidly 
than by the charging of the Annual Instalments in repay- 
ment of the Debt. Until these losses are provided for 
there can be no Profit applicable for relief of the rates." 
Ав we have said, a suggestion of this kind is subversive of 
every principle of commerce that has existed from the 
foundation of the world till now. We do not agree with 
the idea so generally expressed that the party in power in 
the London County Council has made the tramway system 
а purely party question, but rather incline to the opinion 
that all their actions have in this case been of а non-party 
character, with an honest desire to get at the truth of 
the matter. It is, then, of the utmost importance that 
this report be considered closely from the commercial 
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view, and if it flouts the ordinary notions of com- 
mercial men in any particular it should be condemned 
as of no valuo whatsoever. When its authors can 
show us commercial men buying properties aud 
improving those properties and bringing the purchase 
up to date, but writing off the original purchase money as 
loss, and not including it as capital with an equivalent 
asset, then we will withdraw our remarks and support 
the authors of this report. At the present moment 'bus 
companies are trying to improve their position by improv- 
ing their concerns by buying motor buses. Аге these 
bus companies writing off capital as lost, or do they expect 
the improved vehicles to earn enough to pay dividends on 
the increased capital? If the motor buses earn enough to 
pay dividends on the total capital, is any part of the capital 
written off as lost—if not, why not? We shall have other 
opportunities of considering this report in its references to 
electric traction. 


INTERURBAN TRAMWAY LEGISLATION. 


There is no engineer in this country more capable of 
weighing up the deficiencies of our existing tramway and 
light railway legislation than Mr. Stephen Sellon, and 
hence his views on the subject should be as widely known 
as possible. We take the following extracts from a letter 
over his signature in the Tall Mall (/a:ette : ** The neces- 
sity for interurban facilities has been long recognised, 
especially along the existing highways of traffic. The 
Royal Commission on Depression of Trade, with the late 
Lord Iddesleigh as chairman, reported in favour of every 
facility, but there has been no honest attempt on the part 
of the Legislature to frame an Act capable of dealing with 
this problem. Many towns are to a large extent debarred 
from useful connection, due to the authorities permitting 
the construction of lines of different gauges. Having been 
associated with the promotion and construction of many 
miles of tramways and light railways, I unhesitatingly 
say that under existing conditions the man is a 
fool who attempts to waste his money in the promo- 
tion of enterprises until the Light Railway Act has 
been amended, especially in respect of competition, and 
Standing Order 22 has ceased to exist. Ап essential 
feature for an interurban scheme is economy in promotion, 
in finance, and construction. Parliamentary procedure 
to day deliberately assists in making each of these essential 
conditions impossible. If you promote by means of the 
` 1870 Tramway Act, Parliament permits the promoter to 
be blackmailed by virtue of Standing Order 22. It was 
hoped that the Light Railway Act of 1896 would have 
assisted in enabling promoters to obtain honest schemes 
and capable of being financed on an honest basis, but, 
except in a few isolated cases, this is not so. The excellent 
procedure established by the Light Railway Commis- 
sioners has been robbed entirely of its usefulness by 
the interference of the higher authority to an extent 
sufficient to freeze the enthusiasm of any commis- 
sioner. The railway companies, who never provide 
facilities for the creation of traffic, but wait for develop- 
ment first and then play with it, have only to whisper 
the word ‘competition.’ The value of this class of under- 
taking is shown by the enormous use made of them when 
constructed. No finer property exists for investment when 
constructed and worked on proper lines, and yet to-day 
nobody will look at tramway stock, which is not due to 
the absence of good receipts or heavy working expenditure, 
but to the inflated capital that has to ba procured to meet 
ridieulous demands. There is no application to Parliament 
for a private Bill of any sort except tramways that requires 
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any consent precedent to a hearing before a Select Com- 
mittee. Commissions have reported against such a monstrous 
standing order on account of the way it has been abused. 
Corporations (but only since they became tramway under- 
takers and wanted extension into outside districts) demand 
its deletion. Lord chairmen of committees have 
sympathised with the samo object. The Royal Com- 
mission on London Traffic asked for its withdrawal after 
having heard the views of the learned counsel to the Lord 
Chairman—still it remains, an effectual barrier to private 
enterprise, to the development of interurban propositions, 
to the flow of capital, to industries such as steel, cement, 
electrical plant, etc., and a large employment of labour." 
Unfortunately, the Government has so many contentious 
matters under consideration that it has no time to make 
the reforms in tramway and electric power legislation 
which are known to be necessary. 


UNDERGROUND ELECTRIC LIGHTING BOXES. 


One of the leading questions which comes to the front 
in the case of the French Asphalt Company v. the City of 
London Electric Lighting Company, Limited, reported in 
another column, is whether work that is necessary in the 
interests of the public, and is carried out by a party, under 
powers conferred upon it by a contract with the local 
authority, but without the knowledge or consent of the 
party who is primarily liable for such work, can be 
successfully sued for its value in the event of the last- 
named party repudiating the claim. Here we have a 
company which is under a contract with the City Corpora- 
tion to keep in good repair the streets of the city. Іа one 
of these streets it is found that eight electric lighting 
boxes, the property of the electric lighting company, are 
left in a sunken condition. The asphalt company 
immediately set to work to raise these boxes, without 
knowing to what level they should be raised, without 
any authority from the proprietors of the boxes to do 
the work, or without even informing the electric 
lighting company of its intention to do so. The 
claim for the cost of doing the work was sent in to the 
electric lighting company, who very properly resisted it on 
the ground that the plaintiff company did not state that 
the work was going to be done, and we are glad to notice 
that the opposition to the claim was successful. It is 
established in law that there cannot be а contract unless 
there has been mutual assent to the terms. In this case 
all the elements of a contract were lacking, and the judge's 
decision, on a point of law, seems indisputable. This case, 
as counsel rightly pointed out, is one of great public 
importance, but it is of no less importance to electric 
lighting companies. The unreasonable regulations of local 
authorities and other bodies are quite sufficient, we 
suppose, for these companies to submit to, without other 
parties coming in and subjecting them to high-handed 
treatment. 


NEW ALTERNATE-CURRENT INSTRUMENTS.* 
BY W. E SUMPNER, DSC, AND J. W. RECORD. 


INTRODUCTION. 


The instruments referred to in this paper are the out- 
come of an investigation on the properties of iron-cored 
electromagnets for use in alternate current instruments. 
Two papers dealing fully with the theory and testing of 
these instruments have already been published. We do 
not propose to reproduce any matter contained in those 
i T read before the Institution of Electrical Engineers. 

t ‘The Use of iron in Alternate-Current Instruments,” Journal, 


Institution of Electrical Engineers, vol. 34. New Iron-Cored 
Instruments for Alternate-Current Working," ibid., vol. 36. 
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communications, but to describe the instruments as actually 
constructed, and to state their uses and properties. We 
shall rely on the papers referred to as theoretical evidence 
for the truth of the assertions made. It is, nevertheless, 
desirable 85 to point out the idea which forms the basis 
of the whole matter. Iron-cored instruments are not new, 
and their advantages as regards sensitiveness are well 
known. But to make such instruments accurate it is 
necessary to have а magnet the strength of which depends 
upon the excitation in a manner independent of the variable 
physical properties of the core, such as permeability, 
hysteresis, etc. Such electromagnets are not to be found 
in commercial instruments as hitherto made. It is in this 
connection that the fundamental difference between the 
series magnet and the shunt magnet is so important. 
When a magnet is series excited, by a current through the 
field winding, the flux which is produced depends upon the 
current and on the physical properties of the core, but is 
quite independent of the resistance of the winding. The 
strength of the magnet caused by a given current is the 
same for a winding of manganin wire as for one of copper 
wire. But if the magnet be excited by the voltage, the 
flux is controlled by this voltage, and does uot depend 
upon the properties of the core. This would be true with 
mathematical accuracy were it not for the resistance of the 
winding. Provided this resistance can be made small 
compared with the impedance, it does not matter 
whether the core of the magnet be of iron, or of brass, 
or of wood. In all cases the flux in the magnet will be 
determined by the exciting voltage and by the winding, 
not by the core. Variations in permeability or eddy 
currents affect the magnetising current, not the magnetism 
produced. If the voltage is doubled the magnetism must 
also be doubled, whether the permeability does or does not 
remain the same in the two cases. 

With the shunt magnet the eddy currents caused in a 
small piece of brass do not affect the magnetism caused by 
the exciting voltage. In the construction of the watt- 
meters now to be described it is thus permissible, within 
reason, to use brass clamping pieces in the neighbourhood 
of the moving system. This is an important advantage 
from a maker's point of view. With а series magnet, on 
the other hand, the eddies induced in a piece of solid metal 
do affect the magnetism caused by the exciting current, and 
hence in the ordinary dynamometer wattmeter, or in the 
special quadrature current transformers referred to in this 
paper, it is vitally important to prevent such eddy currents 
arising.* The strength of the series magnet for a given 
current is dependent on the properties and the past history 
of its core. The field of the shunt magnet, on the other 
hand, is independent of the core, and is perfectly controlled 
by the voltage applied at the moment. It is not affected 
by any ageing effect in the core, and the field is thus even 
more reliable than that of a permanent magnet as used in 
‘direct-current instruments. 

The field of the shunt magnet, though caused by the 
voltage, is not in phase with it. Special means must be 
devised for supplying the movable coil with such a current 
as to make the deflection of the instrument a correct 
measure of the quantity to be tested. This may at first 
seem difficult, but, as a matter of fact, is quite easy to do. 
For the wattmeter a special form of current transformer is 
needed. For the voltmeter any ordinary condenser may 
be used. These accessories we call quadrature transformers, 
since their function is to produce a moving-coil current 
which is in quadrature with the circuit current or voltage. 
They correspond in many ways with the shunt or series 
resistances used with permanent magnet ammeters and 
voltmeters. The indicating instrument itself has the 
characteristics and advantages of permanent magnet instru- 
ments. Strong controlling springs can be used. Stray 
magnetic fields have no influence on the readings, while 
the currents actually used in the coils are very small, so 
that the instrument, like a voltmeter, can readily be 
switched from one circuit to another. It will not at once 
be seen that the readings of the instrument are indepen- 


* The theory of the disturbing effect of eddy currents on the action 
of dynamometer wattmeters was first given by one of the present 
authors in 1895. See Journal, Institution of Electrical Engineers, 
vol. 21, pp. 745-745. 
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dent of frequency, and also of the wave-forms of the 
eurrent and voltage А complete mathematical proof of 
this has been given in the papers already referred to. 
As regards change of frequency, it may be pointed out 
that the field of the magnet when excited by a given 
voltage will be doubled if the frequency is halved, but 
the moving-coil current will at the same time be halved, 
so that the product of field and moving-coil currents will 
be independent of frequency, and it is this product that 
determines the deflection. 


SHUNT MAGNET INSTRUMENTS. 


The Structure of the Magnet and of the Moving Syslem.—The 
design of instruments with laminated field magnets suitable 
for alternating current presents many difficulties, especially 
when a short air-gap is essential in which to swing a moving 
coil. The laminations themselves cannot be satisfactorily 
used for a base or foundation to carry other portions of the 
mechanism, but, on the contrary, they must themselves 
be most securely fastened to a framework that has been 
prepared to hold them together with the other parte in 
fixed relative positions to each other. Laminated magnets 
for alternating-current work likewise cannot be ground or 
filed, and when the laminæ are assembled to form a block, if 
their edges are not even, the necessary truing can only be 
done at the risk of separating the lamins to clear off the 
burrs caused by the filing, and once more to reassemble. 
Almost any known form of electromagnet which would 
permit & coil of wire to swing between two pole-faces could 
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have been selected for these instruments, but partly on 
account of the above difficulties it was decided to design 
a magnet with а single air-gap, which at once lessens the 
difficulty of obtaining smooth, regular pole-faces. The 
total length of air-gap, or the distance of one pole from 
the other, is only 0 08in, giving a clearance of O'02in. 
each side of the moving coil. It will be seen that а very 
slight projection of a stamping will foul the moving coil. 
The particular form of magnet shown in Fig. 1 has also 
been selected in order to reduce the magnetic reluctance 
of the circuit to a minimum on account of its easy 
mechanical construction, and to allow a large angular 


‘deflection of the pointer when necessary. The block of 


iron stampings, А, is securely clamped on a brass frame- 
work, L The cross-section of the iron is about one square 
inch, the total magnetic flux is approximately 32,000 
C.G.S., and the flux density about 5,000 C.G.S. (R.M.S. 
values) at the normal applied voltage on 50-- circuits. 
As the section of the gap is five or six times that of the 
iron core the flux density in it is correspondingly 
reduced. 16 is generally about 1,000 C.G.S. lines per 
square centimetre, and is comparable with that used 
in the air-gaps of good permanent magnet instrumenta. 
To reduce the copper drop to the least possible amount, the 
largest size copper wire that can be wound in the available 
space is used. About 200 ampere-turns are needed to 
produce the flux under normal conditions. The moving 
coil, B, consists of about 40 turns of fine copper wire 
former-wound, and fixed to an axle fitted with hardened 
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steel 5 8 0 and supported between jewelled screws, D D 
(see Fig. 2). The effect of temperature variations on the 
copper windings is completely swamped by the use of 
about 80 ohms of manganin wire wound non-inductively, 
and joined up in series. This extra resistance also serves 
the purpose of nullifying the slight deflection which would 
otherwise be produced by induction if the terminals of the 
moving coil were short-circuited. It will be noticed that 
the pointer, E, and damping vane, F, are placed so that 
their weight as nearly as possible balances the weight of 
the moving coil, thus the inertia of the moving system is 
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not inoreased by the use of extra masses for balancing 
purposes. Owing to very careful balancing all gravity 
control is eliminated, and accurate readings of the instru- 
ment can be taken without previous levelling. In order to 
cheapen construction and for ease in assembling the parts, 
the frame for holding the moving coil, controlling springs, etc., 
is so constructed that it can be removed completely from 
the iron core without disturbing the latter, and without 
disconnecting the connections or removing the instrument 
from its case. It is shown separately in Fig. 2. An air- 
chamber, Н, for damping down the oscillations of the 
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pointer is provided, and the dial of the instrument forms 
the top of this dash-pot. I I are the exciting or field coils 
of the electromagnet placed in shunt across the mains (see 
Figs. 1, 5, and 4). The torque on the moving-coil system 
is about 1:2 gramme - centimetres for 90deg. deflection, 
which is greater than that usually employed with instru- 
ments of the dynamometer or induction type. The accom- 
panying photograph (Fig. 3) shows the appearance of a 
switc -type instrument with case cover removed. It 


will be noticed that the scale markings are very evenly 


The Quadrature Transformer.—In order that the instru- 
ment may read watts, it is necessary to connect the 
electromagnet in shunt across the mains, and to join the 
terminals of the moving coil to the secondary of a specially- 
designed eurrent trausformer. To distinguish this trans- 
former from one of the ordinary series type we call it a 
“quadrature” transformer. This transformer renders the 
current in the moving coil proportional to the current in 
the mains, and the product of the moving-coil current into 
the air-gap flux becomes a measure of the load whatever 
the voltage, current, frequency, or wave-form. e small 
error due to power factor is discussed later.) It is the 
introduction of the quadrature transformer that has made 
the iron-cored wattmeter possible, as it combines not only 
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the function of producing a secondary current which is 
directly proportional to the primary current for all values 
of the latter, but also а current which is 90deg. out of 
phase with the primary current, and therefore in correct 
phase relation to the magnetic flux in the air-gap of the 
electromagnet. The core, A, in Fig. 5 is formed of two 
blocks of iron stampings with butt joints at J, J and an 
air-gap, G, generally about one-tenth of the length of the 
iron cireuit. P is the primary winding and S the secondary 

The latter consists of a few turns of fine wire, the ends of 
which are joined through a high non-inductive resistance to 
the terminals of the wattmeter moving coil It is this 
long air-gap in the quadrature transformer that renders the 
flux proportional to the primary current for all changes in 
its value, and reduces the error due to hysteresis in the 
iron to a negligible quantity. If we take 1,000 as an 
average value for the permeability of the iron, it 
will be apparent that the reluctance of the gap is about 
100 times that of the core, so that the reluctance of the 
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magnetic circuit is essentially independent of the effects of 
the variable magnetic properties of the core. (For full 
theory soe Journal, vol. 56, pp. 462-467.) Fig. 6 illustrates. 
a quadrature transformer insulated for high-tension circuits. 
For large currents two further types of quadrature trans- 
former are made, one in the shape of a ring, to slip over 
cables, the other rectangular, to slip over ‘bus bars. It 
must be remembered that ordinary series or current trans- 
formers are quite unsuitable for use with these wattmeters, 
as their secondary currents are in phase (or 180deg. out of 
phase) with their primaries, but it is permissible, although 
uot advisable, where series transformers are already 
installed, to connect the primary of the quadrature trans- 
former in series with the ordinary current transformer 
secondary. The accuracy of the wattmeter will, however, 
be limited by the magnitude of the phase error of such 
series transformers. Switchboard designers are prone to 
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actuate induction ammeters, relays, trip coils, wattmeter 
series coils, etc., from small instrument current trans- 
formers, losing sight of the fact that the accuracy of the 
wattmeters is thereby often destroyed. This practice 
should, as far as possible, be avoided. 

Wattmeter Circuit Connections.—Fig. 7 shows how the 
instrument should be connected to the circuit for measur- 
ing the power of a three-phase circuit, balanced load, when 
the neutral point is not available. A specially designed 
choking coil is used, with its ends connected to two of 
the mains, the wattmeter itself being joined to the third 
main and to the junction point of the choking coil. The 
total power of the circuit so connected is equal to twice 
the wattmeter reading, or the instrument may be graduated 
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to indicate total power direct. (For theory see Note 2, 
Appendix.) For high-tension circuits potential trans- 
formers are necessary to reduce the potential to a safe 
value for the instrument. Such transformers are connected 
with their secondaries in opposition in order to bring the 
voltage into proper phase relation with the current. The 
connections of this are shown in Fig. 8. One quadrature 


transformer only is used, and two potential transformers | 


with opposed secondaries. In Fig. 9 an equivalent arrange- 
ment is shown in which one potential transformer and two 
quadrature transformers aro employed, the secondaries of 
the latter being parallel connected in opposition as regards 
the moving coil. The ease with which the wattmeter 
can be connected with, or disconnected from, the 
main circuit, without disturbing the latter, renders it 
suitable for a number of special purposes. For instance, 
the output of each of a number of alternators in parallel 
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may be measured in succession by using one indicator and 
as many current transformers as there are alternators in 
parallel ; by the addition of another transformer the total 
output can also be measured. Such а method is indicated 
in Fig. 10. A multiple switch is used to connect in turn 
the various quadrature transformers, Q T., QT, QT, and 
Q T, to the indicator. As an example, suppose there are 
three alternators having outputs of 200 kw., 500 kw., and 
1,000 kw. respectively, with line voltage 2,000, on a three- 
phase balanced load. The line currents will be 58, 145, 
and 290 amperes, and total current about 500 amperes. If 
the quadrature transformers, QT, QT, QT, and QT, 
are respectively of these capacities, and the corresponding 
secondary resistances are properly adjusted, the wattmeter 
pointer will correctly indicate the corresponding power 
whichever one is connected by the switch, S. If the scale 


is divided into 100 divisions, the constants will be as 
follows : 


4 ` 
QT, for 200-kw. machine; output - instrument reading x 2 


Iz „ 500kw. „ 5 5 „ x9 
QT, 99 1,000-kw. 9 » £g оо. » » X 10 
4» total output = 5 » x20 


It is quite safe to put the secondaries of quadrature trans- 
formers on open circuit, because, unlike series transformers, 


the demagnetising effect of the secondary current is nil. 
The value of this current is less than one-tenth ampere, so 
that an ordinary voltmeter switch may be used. other 
arrangement for measuring the total output of a number of 
generators when it is not possible to use a transformer like 
Q T, in Fig. 10 is explained in Note 1 of the Appendix. 
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Magnetostatic Volimeters.—The wattmeter may be used to 
measure volts by changing the connections of the moving 
coil from the secondary of the quadrature transformer, and 
placing them in series with a condenser of suitable capacity 
across the mains (see Fig 11). The readings will be 
correct on circuits of any frequency or wave-form, pro- 
vided the ratio of voltage to frequency is not made too 


Fic. 11. 
great, so that the resultant induction density in the iron is 


made excessive. The netic flux, which is proportional 
to this ratio, should not Бе allowed to exceed the normal 
value by more than 50 per cent. for a sustained load. An 
instrument designed normally for use on a circuit of 
100 volte, at a frequency of 50 ~, will accurately respond 
to an increase of 50 per cent. in the voltage if the елеу 
remains at 50 ~, but on circuits of 25 ~ it is not allow- 
able to increase the voltage above the normal The 
limiting factor is the ratio of voltage to frequency. This 
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ratio for the above instrument is normally 100/50, or 2, 
and when increased by 50 per cent. it becomes 3. On 
circuits of 50 ~ the maximum voltage advisable is, there- 
fore, 150, while the lowest frequency at which it should be 
left subjected to 100 volts is 100/3, or 334 ~. 

Portable Standard Volimeier and Wattmeter.—The laboratory 
portable standard instrument is most useful, and the 
measurements to which it is adapted are so many and 
varied that it can be considered an alternating-current 
testing set. It consists of a mahogany case containing 
the movement already described, and is provided with four 
terminals and two switches. The internal connections can 
be traced from Fig. 12. It will be seen that with switch A 
in one position the coils of the electromagnet are connected 
in parallel, and the pointer will deflect to its maximum 
position for the rated voltage ; and that with switch A in 
the second position the coils are connected in series, and 
twice that voltage will be needed to produce the same 
deflection. Switch B is for connecting the moving coil 
either in series with a condenser, K, across one of the field 
coils or directly across terminals, T and T,. It will be 
noticed that the voltage applied to the condenser is the 
same for the same voltage per turn applied to the field coils, 
whether these latter are series or parallel connected. With 
switch B in the position shown in Fig. 12, the instrument 
is a direct-reading voltmeter having two rauges; the 
readings are quite independent of frequency, wave-form, 
hysteresis, stray magnetic fields, or electrostatic influences. 
As the flux in the air-gap is proportional to the applied 
voltage, and the condenser current is also proportional 
to the applied voltage, it follows that the torque acting on 
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the moving coil must be proportional to the square of the 


voltage. A double scale typical of the portable instrument 
is shown by Fig. 13. A square law scale may at first 
sight seem undesirable, but will be found usually an advan- 
tage in practice, because readings are seldom required much 
above or below the normal circuit voltage. Readings near 
the lower portions of the scale are very little used, whilst 
those near the working voltage are required to be clear 
and open. With a laboratory instrument this does not so 
much apply, but it must be remembered that the portable 
type is fitted with a change-over switch for altering the 
range of the voltmeter. A useful form of quadrature 
transformer for portable use consists of an ordinary 
quadrature transformer with a subdivided primary, the 
ends of which are taken to separate pairs of terminals. 
These terminals can be connected in series, series parallel, 
or parallel For instance, a transformer with four separate 
pimay coils, each wound for five amperes, will be suitable 
or (1) five amperes if connected all in series; for (2) 10 
ug ghe if connected two in series and two in parallel ; 
and (3) for 20 amperes if connected all in parallel. The 
full scale deflection of the wattmeter will be obtained for 
either of these combinations, but the reading must be 
multiplied by the correct constant to convert to watts. 
Capacity Measurements —When the switch B of Fig. 12 
is turned to join the moving coil across T T,, the instru- 
ment can be used for a wattmeter or for a variety of special 
purposes, one of the most useful being the measurement of 
capacity of cables and condensers. It is universally 
admitted that the present methods of testing capacity are 
both tedious and unreliable. A condenser that is leaky 
capnot easily be measured correctly with a ballistic galvano- 
meter. The test is always very slow and troublesome, 


THE ELECTRICAL ENGINEER, MARCH 97, 1908 


Errors occur due to residual absorption, and others some- 
times arise from electrolytic and similar effects. Condensers 
are manufactured in hundreds of thousands for telephone 
use, and require to be quickly tested. Alternating-current 
ammeters are sometimes used for the purpose in preference 
to the slow ballistic galvanometer method, but the results 
are hopelessly influenced by complicated effects due to 
variation of waveform and frequency. The iron-cored 
voltmeter here described is essentially free from all these 
defects. Any leakage current in the condenser, being in 
phase with the volts, is in quadrature with the magnetic 
field, and hence has no influence on the deflection, 
while changes of frequency and wave-form likewise 
cause no errors. The condenser fitted in the instru- 
ment for using this as a voltmeter can be also 
employed as a standard of capacity, and a special scale 
can be made for the instrument so that this is direct 
reading in microfarads for tests at any convenient 
fixed voltage. The readings on this capacity scale will 
be proportional to the readings on the watt scale, and 
hence proportional to the square of the readings on the 
volt scale. If the voltage remains constant for consecutive 
ee a direct comparison of capacities can be quickly 
made. 
If K, =capacity of condenser in case ; 

К, S capacity to be tested; 

W, = deflection for the capacity KI; 

W, = deflection for the condenser or cable tested; 


then 


FIG. 15. —Double Scale for Portable Instrument. 


The readings, W, and W,, must be taken on the capacity 
or watt scale. Since for a given voltage WI is fixed, the 
scale can easily be graduated to make K,/W, a simple 
constant for the specified Min In some cases, if the 
voltage used were the same for WI as for Wa. the capacity 
to be measured would be large enough to cause the pointer 
to deflect off the scale. The deflection, W,, forthe instru- 
ment condenser, K,, can then be taken at some voltage, VI, 
as read by the instrument when connected up as a volt- 
meter, either on the volt scale as V, or on the watt scale 
as w. The deflection, W,, for the unknown capacity, K, 
may be noted at a reduced voltage, V, (or w on the watt 
scale). We shall then have 


W, V W, w 
KeK 2 1 s IK 
? W V2 WI z 

_ К, hd | 
^w. x oe 


in which the first factor is a constant of the instrument ; 
the second factor depends on the voltages used; and W, 
depends on the condenser tested. In comparing capacities, 
readings are best taken on the watt scale, which is equally 
divided, whilst the actual voltage, when needed, can be 
directly read off the volt scale. Whilst speaking of capacity, 
it will be interesting to mention that the firm who manu- 
facture these iron-cored instruments make the condensers 
used with the present voltmeters, and also thousands of 
others for telephone work. The above method is employed, 
with the most satisfactory results, for measuring the 
capacity of these condensers, which are made by a patented 
process, and have been found perfectly reliable for volt- 
meters of the present type. 
(To be continued.) 
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NOTES ON ELECTROCHEMISTRY. 


Two interesting new products from the electric furnace 
were discovered last year by American investigators. Mr. 
Acheson prepared deflocculated graphite” for general 
lubricating purposes, and Mr. Н. N. Potter is the discoverer 
of silicon monoxide, or “ Monox.” The “deflocculated 
graphite” is an extraordinarily fine suspension of graphite 
in water, or in oils, and its inventor claims that these 
“solutions " can replace the ordinary oil lubricants at a 
much lower cost, for the cheap oils employed need not 
possess lubricating properties. Mr. Acheson had observed 
that clays could be deflocculated with tannic acid, and he 
was successful with the same agent in preparing graphite 
suspensions that would pass through the best filter paper. 
A useful property of the new preparation is the formation 
of rust-proof coatings on ironwork. 

Mr. Potter’s silicon monoxide is obtained by fusing a 
mixture of silica and silicon in the electric furnace SiO, + Si 
== 2 SiO, and condenses as a white sublimate. The new oxide 
of silicon is one of the lightest powders known, a measured 
gallon weighing about half a pound, although the specific 
gravity of the substance (free from air) is 2:24. The 
finely porous nature of a layer of Monox permits air filters 
to be constructed which are said to surpass all others for 
removing dust from air. Another use for its great surface 
and absorbent qualities is in making lakes with colours 
and in accelerating the drying of printing ink with which 
it has been mixed. A further application in the manufac- 
ture of porcelain depends on the heat generated by its 
oxidation to silica, when pottery containing Monox is fired. 
Monox is harder than glass, and can be used as a polishing 
powder. 

The lack of waterfalls in Great Britain available for 
power stations seems to deter inventors from studying 
electric smelting or the production of nitric acid from the 
air. In France an over-production of calcium carbide 
caused the manufacturers to seek a more profitable employ- 
ment for their electric furnaces. This was found in the 
preparation of special steels and iron alloys. The chromium 
steels, nickel steels, and vanadium nickel steels are in 
great demand for motorcar machinery, and the electric 
furnace yields the best qualities. The high temperature of 
these furnaces is believed to be the cause of the remarkably 
homogeneous dense alloys obtained. Ferro-manganese, ferro- 
silicon, and similar alloys are now manufactured with 
advantage in electric furnaces. The Girod Company pro- 
poses to erect plant in St.-Gervais for a daily production of 
30 to 40 tons of the steels above mentioned. The projet 
of the Badische Anilin und Soda Fabrik to divert the courso 
of a river in South Bavaria in order to provide power for 
their flame arc process of nitric acid manufacture, is still 
the subject of negotiation regarding water rates between 
the Badische Company and the Bavarian Govornment. 

B. Naumann published last year a study of the electro- 
metallurgy of iron. After reviewing all the electro-smelting 
furnaces and processes for iron, the author states that in 
countries possessing plentiful coal supplies the blast furnace 
will not be superaeded. Оп the other hand, in Canada, 
South America, and New Zealand, where pure iron ores 
can be obtained but coal is dear, the electric furnace is 
practicable. Naumann reports very favourably on crucible 
steel from an electric furnace of the Kjellin or Héroult 


ыс Schutze has found that tantalum electrodes 
behave as valves, and more completely than aluminium 
electrodes. The valve of tantalum requires less time 
than aluminium before it forms, and in all electrolytes 
hitherto investigated the highest efficiency is found in 
solutions of sodium and potassium carbonate. There is less 
heat than with an aluminium valve, but the tantalum is 
injured by breaking the circuit. Valve action was observed 
with electrodes of vanadium, niobium, magnesium, antimony, 
and bismuth. 

Among the curiosities of the electrochemical patents in 
1907 is the German patent 184,516 for a method of 
recovering zinc and magnesium from exhausted battery 
solutions, etc., with the aid of mercury cathodes, even in 
presence of free acid. The removal of tin from tinplate 


scrap is now usually carried out with chlorine gas, and 
electrolytic methods are becoming less important. 

A description of a plant for removing gold from cyanide 
solutions has been published in the Engineering and Mining 
Journal; the capacity of the three baths is 50 tons of 
cyanide solution, the current density is two to three 
amperes per square metre. Free alkali prevents the 
destruction of the cyanide which occurs in neutral 
solution. J. W. Richards bas published factory calcula. 
tions of the cost of eleotrolyti» copper refining in tbe 
“Electrochemical and Metallurgical Industry," vol. 8, 
pp. 599 and 458. 


A NEW METHOD OF REGULATING ROTARY 
CONVERTERS. 


In a recent paper by Mr. C. W. Stone before the 
American Institute of Electrical] Engineers some recent 
developments in synchronous or rotary converters are 


described, from which we take the. following particulars of 


a modified design for enabling voltage regulation to be 
earried out. It was first proposed by J. L. Woodbridge 
some time ago. It has been known for some time that the 
ratio of conversion between the alternating-current and the 
direct current sides of а synchronous converter could be 
changed by varying the width of the pole-face. As is well 
known, the direct-current potential is equal to tho 
maximum value of the alternating-current potential, while 
the effective potential on the alternating-current side 
is only the square root of the mean square value. If, 
then, the ratio between the maximum and the effective 


L 


Fics. 1, 2, AND 3. 


values on the alternating-current side can be changed, the 
ratio of transformation would likewise be changed, and in 
the same degree. If means are provided for changing the 
distribution of the flux under the rotary so that the 
maximum value of the alternating - current counter 
E.M.F. of the rotary will be changed, the ratio of 
transformation will likewise be chan This is what 
Mr. Woodbridge accomplishes, his method being to cut 
the pole into three sections, placing different windings 
around them, and to control the excitation of the three 
sections. 

Fig. 1 shows a two-pole synchronous converter equipped 
in accordance with this idea. Each field pole is divided 
into three sections, on each side of which are two windings. 
One of the windings on each section is the main shunt 
winding and the other is the regulating winding. All the 
main windings are connected in series and excited in the 
ordinary manner. The ENSE windings, however, are 
connected differently. The windings on the two outer 
sections of all poles are connected in series with one 
another, and the windings of all the central sections are 
connected in series with one another, and these two groupe 
are connected in series. The voltage of the direct-current 
side of the converter is increased by exciting all the outer 
sections in a direction to assist the main shunt field, and 
the middle section an equal amount in opposition to the 
main field. This condition is shown in Fig. 2. If both 
these windings are excited in the opposite direction, the 
direct voltage will be lowered. Fig. 3 shows this condition. 
All that is needed in this arrangement is a field rheostat in 
the regulating field circuit in addition to the main field 
rheostat ordinarily used. 

The first question that comes up with this scheme is 
what effect it has on the power factor! A number of 
machines arranged this way have been designed and placed 
in operation. ith these machines the power factor can be 
held constant at all loads, yet all the range in voltage 
desired can be obtained. Since this method was proposed 


440 


THE. ELECTRICAL ENGINEER, MARCH 27, 1908. 


JJ! a т р mp Uu T ca .... 
another and still simpler method has been brought out. | be illustrated to a certain extent by the operations of a 
This scheme was proposed by J. L. Burnham. Instead of | firm which has specialised on colliery requirements. 
making each pole with three sections and with two windings | Messrs. Ernest Scott and Mountain, of the Close Works, 
on each, only two sections are used Оп each section only | Gateshead, early realised the possibilities and advantages 
one winding is used. The large section corresponds to the | of electricity in connection with colliery work, and we are 


main shunt winding on an ordinary synchronous converter, 


able to reproduce an. illustration of one of the first 


while the regulation is obtained entirely by changing the | electrically driven pumps which this firm turned out for 
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Fia. 1. —Electrically-Driven Pump. 


excitation of the smaller section, exciting it in one direction 
to boost the voltage, and in the other to lower the voltage. 


INDICATIONS OF COLLIERY ELECTRIFICATION.. 


For many years the problem of the electrification of 
eollieries has been attended by altogether unusual diffi- 
culties owing to the conservatism of colliery proprietors. 


Е 


: t 
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the use of a colliery. It has a capacity of 500 gallons per 
minute, and, working against a 50ft. head, requires an 
expenditure of 30 h. p. at the motor. This was supplied to 
the Cowpen Coal Company for their North Seaton Colliery, 
near Blyth, in 1890, and has been in successful operation 
ever since. 

As a contrast, however, to this small pump, and an 
illustration of the way in which colliery requirements have 
developed in recent years, it is interesting to note a recent 
plant which has been built for Messrs. Pease and Partners 


è 


Fie. 2.—Centrifugal Pump and 402-h.p. Motor. 


These were in the happy position of having a certain 
portion of coal to draw upon, much of it of such a quality 
that it could not be readily sold, and, therefore, accumulated 
at the pit head, and they were, therefore, considerably in 
favour of the use of steam for the direct driving of their 
machinery. Of late years, however, even this stronghold 
of antiquated methods has been successfully attacked, and 
the progress which has been made in this department can 


for their Eldon Collieries at Bishop Auckland. This 
consists of a 400-h.p. motor of the three-phase type 
working at 2,750 volts and a frequency of 40 cycles per 
minute, direct-coupled to a centrifugal pump running at a 
speed of 1,170 r.p.m., with a capacity of 1,200 gallons per 
minute against 650ft. head. One particular point about 
the motor is the arrangement which has been made to kee 

the stator and rotor windings cool. A fan has been fixed 
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to the outside end of the shaft, which blows a strong 
blast of air through the windings, considerably reducing 
the initial cost of the plant and keeping up its efficiency 
in continual working. This pump is one of four (two 
being exactly in accordance with the above particulars, and 
two being constructed to each deliver 750 gallons per 
minute against a head of 950ft.), the supply in each case 
being taken from the Cleveland and Durham Electric 
Power Company’s mains. Owing to the increased demands 
‘for colliery pumping plant, Messrs. Scott and Mountain 
have been practically compelled to specialise on the con- 
struction of centrifugal pumps, and they have in their 
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installed in their Aspull Collieries. The machine is of a 
capacity of 560 kw., running at 300 r.p.m. and supplying 
current at 440 volts, 50 cycles. These machines are to be 
driven by three enclosed compound engines supplied by 
steam from boilers fired by coke oven gas; the exciters 
for these sets are independent machines of 75 kw. capacity 
run at 250 volts, one exciting set being capable of supplying 
the field current to the three generators if required. The 
rotor of one of the generators, which is also shown, measures 
66in. in diameter and has 20 poles. Immediately behind 
these parts is seen the large stator of a 1,000-kw. three- 
phase generator for the Coltness Iron Company of Scotland. 


Fie, 3.—View of Messrs. Scott and Mountain's Erecting Shop, showing Main Parts of Colliery Plant. 


works very complete equipment for turning out this class 
. of article, including a special testing tank which is used 
for ascertaining the capacity of pumping sets of any size 
made by the firm. „ . 

Ав а further illustration of the way in which colliery 
proprietors are now actively devoting themselves to 
equipping their colliery plants electrically, our third illus- 


tration, which is a view in the. main erecting shop at 


Messrs. Scott and Mountain's, is particularly interesting, 
inasmuch as it includes in the foreground the main parts of 
two recently ordered plants. In the immediate foreground 
is to be seen the stator.and rotor of one of three generators 
for the Wigan Coal and Iron Company, which will be 


The machine is to run at 100 r.p.m., being driven direct 


by а gas engine constructed by Messrs. Richardson, 
Westgarth, and Co., of Middlesbrough, of 1,200 b.h.p. to 
1,500 b.h.p. These gas-engines are, by the way, being 
driven. by blast-furnace gas from the iron companys 
installation. The generator is a three-phase 2,750-volt 
machine, giving current at 25 cycles for the purpose of 
supplying power to the iron and steel works and also to 
outlying collieries in the district. Its rotating field is 
150in. in diameter, and fitted with 30 poles. 

' Such indications as are afforded by the machines above 
described show quite clearly that colliery practice is now 
becoming essentially a question of electrical engineering. 
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From the main winding engine through the haulage to the 
coal face where electric coal-cutters are used electricity is 
finding а very large and important sphere, while for such 
purposes as pumping and ventilating it is undoubtedly of 
considerable importance. One of the advantages which 
Messrs. Scott and Mountain have in this connection is that 
they manufacture every portion of the electrical and 
mechanical plant required by the collieries on their own 
premises, which have from time to time been enlarged in 
order to meet the increasing size of the plant required. In 
this way the responsibility for work executed is not split 
over various sub-contractors, and the gain in efficiency and 
satisfactory installation is thereby considerably enhanced. 


ELECTRIC PUMPING INSTALLATION IN THE 
ANACONDA COPPER MINES. 


An interesting electric pumping installation is being 
made by the Anaconda Copper Company in its mines at 
Anaconda, Montana. 


The pump, which is illustrated herc- 


COMPARATIVE TESTS ON ELECTRIC DESK FANS. 


Some interestiny tests carried out on seven different types 
of American desk fans are described by Mr. A. C Scott in 
the Electrical World. Table I. gives the electrical data and 
Table II the mechanical data of tbe various fans used. 
The shanes of the blades are shown in Fig.1 The anglea 
in Table IT. represents the maximum angular displacement 
of the edges of the fan blades from a plane parallel to and 
touching the front edges of the blades. For the purpose 
of measuring the volume of air delivered the fan was 
placed at the back of a cylinder 8łin. long and 14}in. in 
internal diameter, and the average velocity at the front of 
this cylinder was determined by a large number of anemo- 
meter readings in each case. Table III. shows the tests of 
the fans under their normal working conditions, whilst 
Table IV. gives the comparative results for the different 
fan blades, these being fitted in turn to the same motor, А, 
and run at 1,600 r.p.m. 

Fig. 2 shows the shape of the envelope of the moving air 
from each fan. Each curve is plotted through points which 


Electric Pump at the Anaconda Copper Mines. 


with, is а 6 by 12 Aldrich vertical quintuplex type made 
by the Allentown Rolling Mills, Allentown, Pa., and is 
designed to deliver 425 gallons of water per minute against 
a head of 1,100ft. This pump is to be driven bya 
Westinghouse squirrel cage alternating - current motor of 
150 h.p. capacity at 450 rpm. The duty calls for heavy 
substantial construction, and acid-resisting material was 
required to be used in making the throat and plungers and 
other parts of the water end, on account of the bad condi- 
tion of the mine water which is to be handled. The use 
of five plungers operating from one crankshaft, having 
connecting rods placed 72deg. apart, gives a uniform 
velocity of water in the pipes, thus adding greatly to the 
efficiency of the outfit. The plungers are single-acting 
and outside packed. It is claimed that, owing to the large 
size of the throats and valves and the comparatively low 
water velocity through all the orifices, high efficiency is 
obtained. This type of pump is becoming very popular in 
the above copper country by reason of its reliability and 
high efficiency, both of which are particularly important in 
mining operations, especially where power is purchased 
from transmission lines, 


represent distances from the fan where the velocity was 
zero for 5deg. angles from zero on the centre line to 60deg , 
which was the limiting angle where movement of the 
anemometer occurred for any one fan. The distance at 
zero angle in the several curves of Fig. 3 are as follows: 
A, 29ft. ; B, 28ft.; C, 28ft.; D, 28:5ft. ; E, 35ft.; Е, 50ft ; 
and G, 28ft. These values were obtained with each motor 
driving its own fan under the electrical conditions indicated 
in Table III. The arrangement of the apparatus for the 
determination of distribution of air from each fan is 
indicated in Fig. 4. The fan and measuring instruments 
were placed near опе end of an empty room about 40ft. 
long and 30ft. wide. In front of the fan guard and close 
to it a small steel rod was supported rigidly in a vertical 
position. To this rod were fastened small strings, which 
radiated outward from the centre by 5deg. intervals up to 
60deg. in one quadrant. Great care was exercised to be 
certain that the strings were stretched precisely 5deg. apart, 
and at such a level that the centre of the fan blades of the 
anemometer which was used for indicating the velocity 
of the air should be precisely in line with the centre 
of the fan. Precautions were also taken to be certain that 
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each and every fan tested should have its top and bottom | obtained when each fan was operated at its normal , 
edges of the fan blades precisely plumb and іп line with ! while Table IV. shows the results as to the volume delivered 


Ето. 1.—Blades for Fans A, B, C, D, E, and F. 


each other, and also that the plane of the fan blades was | when the blades of each of the fans were run at a definite 
absolutely at right angles to the centre line extending | speed of 1,600 r.p.m. The result seems to show that the ^ 


— Jo 


„Central Axis — 


„Sentral Axis 
Central Axis 


A н € D E Р. 
Fic. 2. 


outward from the centre of the fan. Tests of the velocity | volume of air delivered per minute by any sanie? fan 
of the air at various distances and in various directions | varies directly with the speed. It will be observed from 
were also made. Thus the velocity was measured at 6in. 
from the fan, and at regular intervals of 2ft. thereafter up 
to а distance of 10ft. 6in., after which the intervals taken 
were 4ft. each. In Figs. 3, 4, and 5, which show the 
velocities from fans А, D, and F respectively, Curve a 


Table III. that the starting current for fan D is much larger 
than that for-any other; its running current, however, is 


FIG. 5. —Yelocity of Air from Fan A. 


represents the velocity бір. from the fan, Curve b the 
velocity 2ft. 6in., Curve f shows the velocity 10ft. 6in. from 
the fan, etc. The velocity in feet per minute at the centre 
6in. from the fan (Curve a) for fan A is 1,195, for fan D it 
is 930, and for fan F it is 879. 

By referring to Tables III. and IV. it is possible to | lower than that of any alternating-current fan. The tem- 
consider the relation of the volume of air blown by any | perature rise was highest on the F fan; it should also be 
certain fan, because the results recorded in Table III. were | stated that this fan was more noisy in its operation 


«M 


FIG. 5.—Velocity of Air from Fan F. 
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TABLE I. 
Fan. Type. E.M.F Speeds. 
A Direct-current series 110 3 
B "s i 115 3 
C S ll 115 5 
D Alternating-current "i phase 104 2 
E А a shaded pole 110-115 5 
F i series 110 - 120 ó 
G 2 split phase 100 - 110 2 
TABLE IJ. 
О eet А. B. C. D. E. F. G. 
Length of each blade 539| 54 535 56 | 5:38! 54 | 57 
Total diameter o 
fan, inches ...... 1155|12:0 |120 |12°4 |120 |11-87 12 25 
otal area of four 
es, square 
inches ............ 60°18 | 51 36 | 51:12 | 59°78 | 51:16 | 50:7 | 50 56 
Radiusof curvature, i 
inches 1525|6:98 | 66 |125 198 | 81 | 71 
Angle a ............... 17? 50' 17° 10' 16° © 18? 5C'|14? 50' 14° 30'|15? 50' 
TABLE III. 
83 2 2 3 [s 
3 3 8 lae 23 А |Ë 
© E B S = |... [о 3 8 W 8 8 
4 i E ES 85812 8. 23822 38 8 
\ @ 5 2 o В € SSF ae Xr 
2 Ф 2 S 828 |= AB 88 8 8 
О d — Biss (ssl. E. Se 
= S 122 858 (588 ШЕ 
б^ SSS s je 
> e E d: E 
4 | 1,900 | 405 | 44:2 25:11, — | 1,215) 272 52:6 | 2:69 | "780 
В 1 520 431 | 47:7 |16°1 | — | 1,053 22-1 6555 | 8:69 | -595 
С | 1,685 | 450 | 477 21:0 — | 1,155 | 242) 550 | 5:49 | 750 
D | 1,660 | 60 | 36 114 545 878 |244 | 77:0 |11:49C|5 50 
Е 1, 460 ‘97 67 104 628 837/12°5| 805 | 549 1:34 
Е 1, 2980 74 |58 [25:7 720 537| 95| 227 2029 |1:00 
G | 1,565 | 62 | 41°5 |15 73 601 997 |240 | 624 | 80? 115 
TABLE IV. 
Watts Cubic feet of air dis-|Oubic fect of air per 
Fan. input, Net watts, placed per minute. | net watt minute. 
A 300 14:14 1,025 72:4 
B 417 20:44 1,119 547 
С 39:4 18 94 1,101 58:2 
D 222 10°00 855 85:5 
E 25:2 11:45 903 78 9 
F 21:9 13-04 - 697 52˙2 
d 14°74 1,024 69 5 


than any of the others. It will be noted that cubic 
feet of air delivered per minute per net watt by the E fan 
was Po than that of any other fan, although the value 
for the cubic fest per gross watt is nearly the lowest in the 
list. The result is explainable by the fact that the stray 
power losses are greater in that fan than in either of the 
others. The value for the cubic feet per gross watt for the 
D and G fans is almost double that for the E fan. The 
D and E fans are provided with field. windings distributed 
in slots—which construction giyes. minimum magvetic 
leakage—and a special contact device is connected with 
the rotor in such а way as to cut the augiliary starting 
coils out of circuit when the rotor has reached a certain 


speed. 


THE TRANSPORT OF TRAMWAY EMPLOYES. 


The organisation of a tramways system involves a considerable 
amount of transference of men attached to the system from one 

int to another, and the process of discrimination between the 
journeys that are necessary on behalf of the company’s business 
and those involved in private travelling of the employés is 
rather a difficult one. 

Where the system is a comparatively small one, and the 
number of employés are not so great as to preclude personal 
identification by the inspectors, the simplest method is to allow 
&ll men in uniform to travel free of c e. This, of course, 


involves an accurate knowledge of the habite, places of residence, 
and other details concerning each man employed on the staff ; 
but where an efficient system of supervision is employed it is 
quite possible, provided that the integrity of the inspecting 
staff can be relied on, to check within а very narrow margin 
the amount to which each man utilises the free transit facilities 
for his own purposes. In order to guard against the improper 
use of trams by employés who may be desirous of unduly using 
the facilities, an item should be included in the code of rules 
that the free use of trams by employés is limited to journeys 
taken on the authority's business and facilities for getting to 
and from home to duty. Where a certain portion of the staff 
is not in uniform—as, for example, the clerical portion—free 
passes of а permanent nature, such as a season ticket signed by 
the individual to whom each pass is issued, and handed out 
subject to inspection at any time by the officers on the tram 
routes appointed for that purpose, meets the case. This system, 
however, can only be adopted on tramways of limited extent, 
such as may be found in small towns. 

In larger systems the difficulty may be met by issuing to each 
man in the service a special number of tram tickets free of 
charge, stamped with a discriminating letter. The employé is 
bound to offer one of these tickets for punching by the 
conductor for every journey, and no punched ticket may te 
used on a second occasion. The only drawback to this system 
is that the limits of the journey undertaken by each ticket 
cannot very well be defined ; a man can quite easily take а 
twopenny tram ride with а ticket which should only legiti- 
mately be used for penny fare systems, but the system has the 
undoubted advantage of cutting down the waste rides under- 
taken by employés. 

A third method, which has been adopted with considerable 
success in large systems, is the preparation of special counters 
having a definite value of the smallest amount which can be 

id for а car stage. А limited number of these tallies are 
issued to each employé week by week, the number correspond- 
ing to the estimated Journeys which such employé should take 
for the carrying out of his duties. One of these tallies is 
handed up on every occasion that a conductor demands a fare, 
and at the end of the week the surplus is handed in to the 
clerk in charge. In this way а fairly accurate check can be 
kept on the journeys undertaken by each employé, and should 
there be anything abnormal, either in the continuous behaviour of 
any one man or in any particular week's return, the circum- 
stances can be readily inquired into, inasmuch as the tallies are 
included in the conductors' returns every day. 


An illustration is given of the form of tally adopted by the 
London County Council for their tramway system. It consists 
of а celluloid disc, stamped on one side with the coat-of-arms 
of the Council and on the other with the fare. This is a form 
of tally which is cheap to produce, and which cannot be very 
easily forged. 


ELECTRO-THERAPEUTICS. 


Dr. Н. Lewis Jones read a paper on Some Practical 
Applications of Electricity and X-Rays ” at а recent meeting of 
the South-West London Medical Society. Dealing first with 
its use for diagnostic purposes, he showed how the electrical 
reactions of the muscles could be utilised to demonstrate the 
exact situation of a lesion in the peripheral nerves or in tho 
spinal cord. He mentioned that by electrical testing the fact 
that death has occurred could be definitely determined. If no 
one were buried till the electrical reactions of the muscles had 
disappeared, the fears of being buried alive could be allayed. 
Used formerly only for the destruction of tissue, electrolysis 
was now also applied to the introduction of drugs into the skin. 
The electrically-charged molecules of any given salt in solution 
migrated into and through the skin in accordance with fixed 
laws, acids moving towards the positive pole, metals and alka- 
loids towards the negative, the exact quantity of each being 
determined by the calculation from its electro-chemical equiva- 
lent and the strength of the current employed. Thus about 
three milligrammes of zinc could be administered in 10 minutes 
under a current of 12 milliamperes. Dr. Lewis Jones recorded 
several very interesting cases of the successful use of various 
drugs in different morbid conditions, such as lupus and 
diphtherial infection of wounds, and referred to the therapeutic 
uses of the X-rays, with special reference to ringworm. 
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ELECTRICITY IN FACTORIES AND WORKSHOPS. 


Inquiry into Home Office Draft Regulations. 


This inquiry was reopened on Tuesday morning at the 
Surveyors Institution before the commissioner, Mr. James 
Swinburne. 

Mr. GRAY announced that the committee had arrived at 
certain modifieations which appeared to be satisfactory to 
the Home Office and to the objectors. The first 20 regula- 
tions appeared in their modified form in our issue of last 
week. The following sub-section has since been added to 
Regulation 18, which deals with switchboards for high 
pressure or extra-high pressure : 


(d) ** Every switchboard in continuous use shall either (a) 
be so arranged that the conductors thereof can be made 
dead in sections, and so separated by permanent or romov- 
able divisions or screens from all adjoining sections of 
which the conductors are live, that the work on any section 
may be carried out without danger ; or (b) otherwise so 
arranged as to secure that the work may be carried out 
without danger." 


Ав Regulation 20 of the modified regulations has since 
been further altered, we reproduce it this week, together 
with the remainder of the modified regulations : 


20. Where a high-pressure or extra-high pressure supply is 
transformed, suitable provision shall be made to guard against 
spon pcd reason of the lower pressure system becoming 
accidentally charged above its normal pressure by leakage or 
contact from the higher pressure system. 

21. Where necessary to prevent danger adequate precautions 
shall be taken sither by earthing or by other suitable means to 
prevent any metal other than the conductors from becoming 
electrically charged. 

22. Adequate precautions shall be taken to prevent any 
conductor or apparatus from being accidentally or inadvertently 
electrically charged when persons are working thereon. 

25. Where necessary to prevent danger, insulating stands or 
screens shall be provided and kept permanently in position and 
shall be maintained in sound condition. 

24. Portable insulating stands, screens, boots, gloves, or 
other suitable means shall be provided and used when 
necessary to prevent danger, and shall be periodically 
examined by an authorised person. 

25. Adequate working space and means of access, free from 
danger, shall be provided for all apparatus that has to be 
worked or attended to by any person. 

26. All those parts of premises in which apparatus is placed 
shall be adequately lighted to prevent danger. : 

27. All conductors and apparatus exposed to the weather, 
wet, corrosion, or to inflammable surroundings or explosive 
atmosphere, or used in any process or for any special purpose 
other than for lighting or power, shall be so constructed or 

rotected, and such special 5 shall be taken, as may 
be necessary to prevent danger in view of that exposure 
or use. 

[Regulation 28 deleted and replaced by Regulation 34. ] 

29. No person except an authorised person, or a person 
acting under his immediate supervision, shall undertake any 
work where technical knowledge or experience is required in 
order to avoid danger. Where a contractor is employed, and 
the danger to be avoided is under his control, the contractor 
shall appoint the authorised person, but if the danger to be 
avoided 1s under the control of the occupier, the occupier shall 
appoint the authorised person. 

tion 50 is left to be dealt with by the commissioner. ] 

ol. Every sub-station shall be substantially constructed, and 
shall be so arranged that no person other than an authorised 
person can obtain access thereto otherwise than by the proper 
entrance, or can interfere with the apparatus or сой 
therein from outside, and shall be provided with efücient means 
of ventilation and be kept dry. 

52. Every sub-station shall be under the control of an autho- 
rised person, and none but an authorised Er or a person 
acting under his immediate supervision shall enter any part 
thereof where there may be danger. 

55. Every epi dta sub-station not otherwise easily and 
safely accessible shall be provided with adequate means of 
access by a door or trap-door, with a staircase or ladder 
securely fixed and so placed that no live part of any switch- 
board or any bare conductor shall be within reach of a person 
thereon. Provided, however, that the means of access shall be 
by a doorway and staircase: (a) if any person is regularly 
employed therein, other than for inspection and cleaning ; or 
(b) in any such sub-station not of ample dimensions, either if 
there is moving machinery therein, other than ventilating fans, 
or if there is extra-high pressure therein. 

$4. Adequate periodical inspections shall be made by an 


authorised person to ensure that these regulations are fully 
complied with. 

[ To facilitate reference, the numbering has not been 
altered, notwithstanding the deletion of No. 28.] 


The definitions and exemptions have also been modified, 

and now read as follows: 
Definitions. 

Pressure means the difference of electrical potential between 
any two conductors, or between a conductor and earth, as read 
by a hot-wire or electrostatic voltmeter. 

ial pressure means a pressure normally not exceeding 250 
volta. 

Medium pressure means a pressure normally above 250 volts, 
but not exceeding 650 volts. 

High pressure means a pressure normally above 650 volte, but 
not exceeding 3,000 volta. 

Ertra high pressure means a pressure normally exceediny 
3,000 volts. 

System means an electrical system in which all the conductors 
ope paratus are electrically connected to a common source 
of E.M.F. 

Conductor means an electrical conductor arranged to be 
electrically connected to a system. 

Apparatus means electrical apparatus, and includes all 
apparatus, machines, and fittings in which conductors are used, 
or of which they form a part. 

Definition of ** Cable" deleted. 

Circuit means an electrical circuit forming а system or branch 
of а system. 

Insulating stand means а 
floor, platform, stand, or mat 

Insulating screen means a 


of such size, quality, and con: 
struction, according to the 


Screen circumstances of the use 
Insulating boots means | thereof, that a person is 

boots thereby adequately protected 
Insulating gloves means | from danger. 

gloves 


Covered with insuluting material means adequately covered 
with insulating material of such quality and thickness that 
there is no danger. 

Bare means not covered with insulating material. 

Live means electrically charged. 

Dead means at or about zero potential, and disconnected from 
any live system. 

Harthed means connected to the general mass of earth in 
such manner as will ensure at all times an immediate discharge 
of electrical energy without danger. 

Sub-station means any premises, or that part of any premises, 
in which electrical energy is transformed or converted, and 
which are large enough for a person to enter after the apparatus 
is in position. i 

Switchboard means the collection of switches, or fuses, con- 
ductors, and other apparatus in connection therewith, used for 
the purpose of ош ОШ the current or pressure in any system 
or part of a system. 

untchboard passageway means any passageway or compart- 
ment large enough for a person to enter, and used in connection 
with a switchboard when live. 

Authorised person means a person employed, appointed, or 
selected by the occupier, or by a contractor or contractors for the 
time being under contract with the occupier, to carry out 
certain duties incidental to the generation, transformation, 
distribution, or use of electrical energy, and competent to carry 
out those duties. 

Danger means danger to health or danger to life or limb from 
shock, burn, or other injury to persons employed, or from fire 
attendant upon the generation, transformation, distribution, or 
use of electrical energy. 

E.re mt ions. 


1. Nothing in these regulations shall apply to any system the 
normal working pressure of which does not exceed 150 volts 
continuous or 65 volts alternating. 

2. Nothing in Regulations 7, 8, 9, and 10 shall apply in 
electrical stations to any circuit or conductor used for conveying 
electrical energy for public supply or for traction under license 
or other statutory powers, or for railway purposes, or for docks 
constructed under statutory powers. 

5. Nothing in Regulation 12 shall apply to any motor of a 
motor-generator or to any motor forming part of any electrical 
converter, regulator, or similar apparatus. 

4. Nothing in these regulations shall apply on the premises 
of an occupier, being a consumer of an authorised electricity 
supply undertaking, to any service lines or apparatus on the 
supply side of the occupier's terminals, belonging to and under 
the control of the suppliers provided such suppliers are subject 
to Board of Trade regulations in respect of such supply. 

5. If the occupier can show with regard to any requirement 
of these regulations that the special conditions in his premises 
are such as to adequately prevent danger, that requirement 
shall be deemed to be satisfied. 
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6. Nothing in these regulations shall apply to any process or 
apparatus used exclusively for electro-chemical or electro-thermal 
or testing or research purposes; provided such process be so 
worked and such apparatus so constructed and protected and 
such special precautions taken as may be necessary to prevent 
danger. 


Counsel for the various parties thereupon stated the 
attitude they were going to adopt. 

Lord RoBERT CECIL said that as to the big points 
originally raised, they still adhered to their view, that 
the regulations should not apply on systems where the 
pressure was below 250 volts, and that existing works 
should be exempted. He proposed to argue tbat no 
prosecution should be allowed without the fiat of the chief 
electrical inspector. Не wanted the exemption of under- 
ground sub-stations, and this would mean adopting some 
kind of proviso affecting Regulations 25 and 31 to 53. 
He proposed that these regulations should not apply to 
any system, sub-station, or transforming chamber con- 
structed in accordance with plans passed or approved by 
the Board of Trade, or to any extensions of such systems 
similarly constructed. Then the regulations should not 
come into force until Jan. 1, 1909, after which 12 months 
should be allowed to enable the necessary structural altera- 
tions to be carried out. 

Mr. Vesey KNox said he proposed to draw attention to 
the same points as Lord Cecil, but he proposed to lay 
special stress on two things—i.e, there should be no 
prosecution without the fiat of the chief electrical inspector, 
and then there should be appeal. 

After various points raised were explained, Mr. PATCHELL 
was called to give an account of some experiments which 
he had recently undertaken to determine what voltages а 
man could safely take hold of. At one time he thought 
the pressures suggested by the Home Office were too low, 
and this was the motive of his experiments. Не found 
that 72 volts continuous current was quite comfortable ; 
50 volts alternating current appeared to be equivalent to 
100 volts continuous current: 16 volts alternating current 
and 50 volts continuous current gave the same results. 
When gripping copper conductors charged with 50 volts 
alternating current no contraction of the muscles was felt ; 
at 65 volts alternating current there was a distinct con- 
traction of the muscles, just as there was with 130 volts 
continuous current. Three of them then tried to find out 
how much current they could take in their bodies. One 
of them took 2:8 milliamperes alternating current, another 
took seven  milliampeies alternating current. Mr. 
Patchell took 10 amperes alternating current without 
any discomfort. “xperiments were then tried with 
continuous current. The first took 12 milliamperes, the 
second 25, and Mr. Patchell 27. The state of the skin was 
an important point in the experiments, and it was found 
that they became more sensitive to the currents as their 
hands became moistened by the perspiration which the 
experiments induced. These results were compared with 
the results obtained by the other people who made similar 
experiments. Dealing first with continuous current, one 
man took 202 volts 4 milliamperes, and hardly felt it; 
42 volts 8:1 milliamperes was distinctly felt, and 68:5 volts 
8 milliamperes caused a painful burning in the hands. 
The second man got a shaking with 40 volts 5 milliamperes ; 
with 70 volts 10°8 milliamperes his muscles were much con- 
tracted, and 100 volts 20°3 milliamperes he burnt his hands. 
Fifty volts 8:6 milliamperes had little effect upon the third 
man; 70 volts 15:8 milliamperes caused pinching in his 
finger points, and 90 volts 20 2 milliamperes stabbing pains. 
Continuous current was then tried upon a workman, who 
could hardly feel 60 volts 12:9 milliamperes, while 90 volts 
20°42 milliamperes caused him pain in the right hand. The 
same experiments were made with alternating currents. 
The workman found 9°7 volts 2:8 milliamperes disagreeable, 
and with 14:7 volts 48 milliamperes his wrists contracted. 

Mr. Patchell, answering Lord Robert Cecil, said that 
the amount of current that could be safely taken differed 
for various people. One man could pot stand more than 
68 volts continuous current. Counsel asked why such a 
man was less to be protected than others. He pointed out 
that in the electrical inspector’s report for 1906 there was 
only one fatality where the voltage was less than 250 volts 


alternating curront, and there was nothing below 500 volta 
continuous current. Mr. Patchell said that to avoid a 
repetition of accidents or fatalities 16 was necessary to 
take a lower limit than that which had proved dangerous. 
He could call to mind no system with alternating current 
as low as 65 volts, though some furnaces run thereabouts. 
There were some continuous-current systems of 110 volts, 
all of which would be exempted, but no alternating-current 
system would be exempt. He had heard of no accident 
on an 105 volt alternating-current system in London. Mr. 
Cozens. Hardy urged that it would be reasonable to гаіѕо 
the voltage of the exemption as regards authorised persons 
having access, who would be very unlikely to be taken 
unawares. 

Mr. SPARKS was called by Lord Robert Cecil to give 
evidence on general points, and stated that unless the 
regulation as to pressure was amended all alternating- 
current supply systems would come under the regulations, 
which would favour continuous-current systems. He saw 
no reason for making a distinction between the pressure of 
alternating-current systems and of continuous- current 
systems. The Board of Trade Committee in 1895, pre- 
sided over by Lord Kelvin, suggested that the same 
pressure should be allowed for alternating current as for 
continuous current. There seemed no necessity for the 
notice as to the dangers from electricity required by 
Regulation 30, and these would naturally prejudice users 
in favour of gas. With regard to Regulations 25 and 31 to 
33, he explained that in the case of the County of London sub- 
stations it would be impossible to comply with this, as the 
company had no free hand in selecting the dimensions of 
these sub-stations, which were prescribed by the Board of 
Trade. They were faced with the difficulty of the future, 
and they might have to put sub-stations above ground, 
which would be impracticable. He thought that under- 
takers should have one year given them to bring their 
works up to date. If they had to make structural altera- 
tions and carry out their business at the same time, six 
months was not long enough. 

Mr. GRAY, in cross-examination of the witness, said that 
there was no reason why the time for the regulations to 
come into force should not be postponed until Jan. 1, 1909, 
and why another year should not be allowed for the carry- 
ing out of alterations. With regard to sub-stations, Mr. 
Sparks said his company wanted specific exemption under 
their particular conditions. The only difficulty as regards 
Regulation 25 lay in the words adequate working space 
and means of access free from danger." He had no objec- 
tion to Regulations 51 to 33. He thought the rules as 
mouified were conducive to good workmanship in factories ; 
they would not make the electrical industry uncommercial, 
but might make it more difficult to sell electricity for 
power—which had to meet the heavy competition of steam, 
gas, and producer gas, none of which had any such regula- 
tions to bear. Tbe fewer regulations the greater the 
progress of the industry. It was not possible by any 
regulations to prevent danger, which must always be present 
to some degree. lu answer to Mr. Swinburne as to the 
design of the County of London sub-stations, he said he 
considered them safe, but if he had to reconstruct them he 
would make them larger. The reason this had not been 
done in the first instance was because of their difficulty 
with a certain local authority. 

Lord Robert CkciL hereupon rose to address the com- 
missioner. He desired to point out that the whole question 
must be approached from the point of view of the industry. 
It was impossible to divide the question into safety and 
expense and consider it from these aspects separately. It 
was just as important that there should be no undue inter- 
ference with the industry as that safety should be regarded. 
They all knew that the Act of 1882 practically postponed 
the introduction of electricity into this country until 
modified in 1888, and yave all the other countries a start 
over us in this respect. With regard to voltage, he alluded 
to the unfairness which these regulations imposed upon 
alternating-current systems. Whatever figure was insisted 
upon, there was no adequate reason for making a distinc- 
tion between alternating current and continuous current. 
Up till 1895 there was this distinction, but when Lord 
Kelvin’s Committee examined the question in that year 
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they came to the conclusion that it should be removed, 
and allowed 250 volts to stand as the figure for both 
systems. Counsel submitted that 250 was practically safe ; 
the result of Mr. Patchell’s evidence that morning was 
purely negative, and he asked why the Home Office did not 
produce evidence of accidents at pressures below 250 volts. 
A large quantity of domestic supply was on 220 volts, and 
there would be cases of extreme absurdity if these pro. 
visions were put into force. They would not apply in a 
house or shop, but if in a back room of such premises 
two or three girls were employed the place was 
brought under the regulations. The occupiers would 
have to employ an “authorised person” to inspect the 
whole of their fittings and electric wiring, which would be 
& heavy fine, and would result in electric lighting being 
abandoned in favour of gas. It seemed a grotesque 
absurdity to say that in private houses it was quite safe to 
use electricity for any purposes, such as cooking, heating, 
etc., but that the moment three girls were working there 
these regulations must apply. Lord Robert Cecil argued 
for an appeal in the case of existing works. He said that 
all existing works should be taken prima facie safe ; 
the factory inspector might say that this or that 
detail was unsafe, and report on the matter to the 
electrical inspector, but before an occupier was called 
upon to carry out alterations at a large expense, he should 
have an opportunity for stating his case before an indepen- 
dent body. No business men were going to the great 
expense of fighting a Government department unless they 
thought they had a really good case. Exemption 5 did 
not give them the protection, because they could not make 
use of it until they came before a court of summary juris- 
diction. They would have to satisfy that court that the 
expert advisers of the Home Office were wrong and that 
they were right. That was not a position on which they 
would be fighting on equal terms. Mr. Ram recognised 
in principle that he had no objection to an appeal, while 
all the other Home Office witnesses were practically 
unanimous on this matter. He asked that Regulation 34 
should be struck out. That every user of electricity was 
to have a periodical inspection fnade by a professional man 
was utterly unreasonable, and put a heavy fine on users. 
The Home Office, he said, should make such inspections 
themselves. 

Mr Vesey KNox followed on behalf of the North of 
England power companies. His clients supplied current 
at high pressure, and their position differed somewhat from 
that of the London companies. He thanked Mr. Gray 
and the Home Office advisers for the way they had been 
met at the conference, but he still thought that these 
rcgulations, as any other regulations, would have a detri- 
mental effect upon the industry. In “pushing” the sale 
of electricity they had the greatest difficulty with users 
who had no electrical Козы, and were at times apt to 
regard it as unsafe. If the regulations were put into force 
at all they should be protected by every safeguard that 
would prevent the industry being injuriously affected by 
them. He would be content that the rules should not 
apply to pressures under 250 volts. He did not say that 
some regulations were not desirable, but he strongly urged 
tbat there should be no prosecution without the fiat of the 
chief electrical inspector, and that there should be the right 
to appeal. [Counsel had not finished his address when the 
sitting was adjourned.] 

On Wednesday morning Mr. Knox resumed his address 
to the commissioner on the question of the fiat, and urged 
that before proceedings were taken there ought to be a 
definite certificate from the electrical inspector that in his 
opinion something ought to be done. The question of fiat, 
he said, was one to which he attached the utmost import- 
ance, for if anyone were permitted to put proceedings in 
motion it would be а serious matter for the industry. In 
every factory there was already power to proceed under 
Section 17 of the Faetory and Workshops Act; there 
would still be that power to proceed after the regulations 
were adopted, and in the case of low pressure Section 17 
was ample. The Home Office could say that certain 
alterations were necessary for the purpose of Section 17 
of the Factory and Workshop Act, and in the case of high 
pressure à memorandum was quite sufficient. Dealing next 


with the question of appeal, counsel agreed that an appeal 
on every detail was unreasonable, but, as to past or future 
work, requirements involving considerable sums of money 
ought to be some reason for appeal. А ground for this 
was that the electrical inspector was apt to become 
the prey of every inventor, and he thought the evidence 
on the subject of no-volt releases for three-phase motors 
furnished а case in point. Such an example was not 
likely to occur, however, if there was power to appeal to 
arbitration before an expert. A court of petty sessions was 
not an efficient tribunal to deal with intricate electrical 
questions; moreover, the expense in connection with an 
appeal before such а tribunal would be very great, for 
expert evidence would have to be brought, probably from 
some distance, before some country bench of magistrates, 
aud the same might have to be repeated before a quarter 
sessions bench, with whose decision on technical problems 
no engineer could feel satisfied. The power of arbitration, 
said counsel, was very useful, and he pointed to the small 
number that had taken place under the Factory and Work- 
shops Act as proof of where that power existe it effectually 
prevented manufacturers being subjected to unreasonable 
requirements. It was not sufficient, in the case of the 
electrical power companies, that the right should exist for 
past work, and he urged that there should be the right for 
future work. As to exemption No. 5, it seemed to him 
insufficient, and he argued that the question as to whether the 
special conditions on premises are such as to adequately 
prevent danger should be left open to be decided in each 
ease without the onus of proving it being distinctly put 
upon the occupier. 

At the conclusion of Mr. Knox's address, Mr. PROCTOR 
gave evidence as to the exemption cf systems where the 
normal pressure was less than 250 volts. He said that for 250 
volts alternating current or continuous current the regula- 
tions were unnecessary. In his experience extending over 
19 years, and concerned with pressures ranging from high 
to low, he had never experienced an accident at 250 volts 
or below that. Since the previous day he had heard by 
telegraph from the chief engineers of some of the largest 
electrical undertakings that they had not had one death at 
250 volts, and only one non-fatal accident had occurred. 
His view was that nothing would be gained by havin 
regulations at the low pressures proposed. With regar 
to Regulation 30, he thought it would Бе an injustice to 
the electrical industry generally if the proposed notices 
were to be put up where electricity was used at low 
pressures. 

Mr. PRITCHETT then addressed the commissioner on 
behalf of the Incorporated Municipal Electrical Association 
and the Associated Municipal Electrical Engineers of 
Greater London, which represented practically the whole 
of the municipal тене Са undertakings in this country. 
Many of these were owned by local authorities who had 
statutory powers to deal with questions affecting the health 
of the public, and it was unlikely that they would oppose 
these regulations if they were calculated to enhance the 
safety of a sectionof the public. Moreover, as owners of 
electricity works, accidents on their own works would 
likely be prejudicial to the use of electricity outside. 
He was willing to assume that some regulations were neces- 
sary, but urged that they should not, in the first instance, 
be made too stringent, but should be more of a tentative 
nature to allow for any modifications that experience might 
prove necessary. They did object to the regulations on 
the ground of expense if there was to be no co-ordinate 
benefit, but when alterations were necessary in the interests 
of the workpeople, they would carry them out even at a 
great expense. He next argued in favour of the exemp- 
tion of premises using low pressure, then dealt with 
the question of arbitration. He did not suggest that 
there could not be danger at 250 volts, but, he said, 
the danger from the use of a low pressure was 
not exceptionally great compared with the danger in other 
trades. He contended that it was necessary to have an 
appeal before an arbitrator in the case of future apparatus 
as well as in the case of existing apparatus. The quartor 
sessions was not a suitable tribunal for dealing with 
intricate technical questions. It had been suggested— 
though, he hoped, not seriously—that Mr. Ram would 
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actually be the arbitrator in cases of objection ; but that 
would be like combining the róles of Lord Chief Justice 
and chief prosecutor in one person. 

After the adjournment Mr. GuTTERIDGE made a speech 
on behalf of the London County Council. He claimed also 
to represent the very large number of users of electric 
power within the County Council area. He supported the 
contention of other counsel that there should be a certificate 
issued by the Home Office before proceedings were com- 


menced. Не also argued in favour of arbitration rather 


than bringing disputed cases before the magistrates. 

Mr. DOWNING, representing the Barry Docks, urged that 
all docks should be exempted in terms from the regulations, 
because they were already subject to other regulations 
which protected the workers. 

Мг. W. B. WooDHOUSE, speaking for all the power 
companies other than the Neweastle-on-Tyne Company, 
said that they were practically starting new industries, 
and had to do pioneering work which called for new 
departures in the design of of switchgear, etc. This made 
it exceedingly difficult to frame the regulations to cover 
not only the existing conditions but future progress also. 
This was shown by the large number of the regulations. 
He thought their rivals would use the regulations as 33 
arguments against the use of electric power. Не drew a 
p between the danger of a fatal shock from voltages 

low 250 with the danger from drowning in 6in. of water. 
The Home Office had not yet insisted on life-belts being 
placed round roadside puddles. 

Mr. SIDNEY MoRSE reviewed the many legislative diffi- 
culties which the electrical industry had had to bear, and 
urged that these regulations would form an additional 
heavy burden. With voltages under 250 he contended 
that the danger was much less than the ordinary dangers 
of common life. 

Mr. Н. GRAY, replying for the Home Office, repeated 
his introductory remark that the sole object of the regula- 
tions was the protection of the workman. They were not 
intended to protect his life alone, but also to protect his 
health, and to reduce the risks from non-fatal shocks and 
burns. He did not propose to meet the arguments of the 
other side, which were to the effect that unless there had 
been а large number of deaths there was no need for 
regulations. The other regulations of the Home Office— 
such as the fencing of machinery — aimed at pre- 
venting injury to the person. Still, of the fatal 
shocks which were referred to in Мг. Ram's 
reports for the last five years, 24 out of 84 were 
caused by voltages below the limits of low- pressure 
(250 volts). On the arbitration question, Mr. Gray 
pointed oyt that the 1901 Act contained no suggestion 
of arbitration, and that the 13 sets of regulations which 
had been issued under this Act contained no provision for 
appeal to an arbitrator. The arbitration clause in connec- 
tion with the regulations for the earthenware and the 
china trades under the older Acts did not give any appeal 
against the Home Office inspector’s decision. In fact, in 
no case was there any appeal to an outside expert. 

Proceedings were then adjourned until Thursday. 

Mr. GRAY resumed his address on Thursday morning, 
when he summed up his arguments on the question of 
voltage, retrospection or existing works, and appeal. He 
submitted that on the question of voltage, all that the 
commissioner had to consider was whether the еа 
in their modified form were oppressive or not. If in his 
upinion they were not oppressive, he asked him to say that 
the voltages which were prescribed in the regulations 
should remain. The demand for appeal might appear in 
some way more or less reasonable, but he pointed out that 
there were already 13 sets of rules in operation under the 
Factory and Workshops Act, in none of which was there 
any appeal such as was asked for in this case. It would be 
impossible to properly administer these rules if there was 
right of appeal. Не proposed to add to Exemption 5 the 
following words: **and the Secretary of State may by order 
direct that any class of special conditions defined in the order 
shall be deemed for the purposes of all or any of the require- 
menta of these regulations adequately to prevent danger." 
The effect would then be that the Department might exempt 
factories in which there were special conditions. The 


— 


County of London sub- stations, for instance, would be 
exempted. Mr. Gray promised that the Department would 
assist, as far as possible, to prevent prosecutions being 
taken by parties outside the Home Office. On the question 
of overlapping, he had not yet beard from Mr. А. P. Trotter 
as to the exclusion of generating stations from the Board of 
Trade regulations, but he thought that the commissioner in 
his report might recommend that some sort of arrangement 
might be carried into effect. Не suggested that sub-seotions 
(а), (5), and (с) of the Board of Trade Regulations A (1) 
should not apply to factories. 

A discussion then took place as to precedent for arbitra. 
tion It was urged that if anyone had a bona fide technical 
ground of objection, there should be a certificate from the 
electrical inspector before a prosecution was given. On 
behalf of the underground electric railways and others who 
took power from Lots-road it was pointed out that there 
should be arbitration. At the sub-stations the conditions, 
though perfectly safe, did not comply with the rules, and 
there should be the right to appeal. Mr. Gray replied 
that the commissioner was being asked to suggest an 
entirely new practice under these rules without having 
been shown any necessity for it. He thought it would be 
unworkable and unpracticable. He proposed that the 
regulations should come into force on Jan. 1, 1909, with 
the proviso that a year should be allowed to enable the 
companies to bring their works in conformity with the 
regulations. 

After expressing some words of appreciation of the way 
Mr. Swinburne had conducted the inquiry, the proceedings 
terminated. 

The following further modifications have been approved 
of by a committee of some of the objectors and Home 
Office representatives : 

Exemption 4.—This exemption was altered, and as altered 
reads as follows : ‘‘ Nothing in these regulations shall apply to 
any service lines or apparatus on the supply side of the con- 
sumer’s terminals or to any chamber containing such service 
lines or sage where the supply is given from outside under 
Board of Trade regulations ; provided always that no live metal 
is exposed so that it may be touched." 

Regulation 4.—The first ph of this regulation was 
amended, and as amended reads as follows: Every switch 
intended to be used for breaking a circuit and every circuit 
breaker shall be 80 constructed that it cannot with proper care 
be left in partial contact." 

Regulation 12.—The third paragraph as altered reads as 
follows: ‘‘In every place at se hich machines are being driven 
by any electrical motor there shall be means at hand for either 
switching off the motor or stopping the machines.” 


— — 


THE POSITION OF A MECHANICAL ENGINEER IN 
À CENTRAL STATION. 


The report of the Board of Trade concerning the 
explosion of à boiler at Greenwich contains some recom- 
mendations which may very possibly lead to drastic altera- 
tions in the personnel of some central-station staffs. It 
recommends that in the management of electrical power 
stations—where the chief engineer is, as he should be, an 
electrical specialist —arrangements should be made so that 
the engineer's responsibility for the safe working of the 
boilers should be lessened or transferred to an engineer 
having a thorough knowledge of the working of boilers. 

This opinion, it may be suggested, is a somewhat 
accentuated view of the case, and while designed to 
remove a possible danger introduces one still more 
serious—that of divided authority. That it should be 
seriously recommended that responsibility should not be 
centred in one man can only be explained by the fact that 
the authority who recommended this division was, perhaps, 
a little too much impressed with the immediate disaster 
which it had under contemplation. The fallacy of the 
position will be seen when the status of the chief engineer 
of the central electric lighting station is examined in detail. 
His duties are multifarious. He must bea good commercial 
manager in order to make the station pay, and this can only 
be achieved by good all-round practical experience of elec- 
trical and mechanical work. However an engineer may 
scheme to get business, his efforts are no use at all unless 
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his commodity can compete against all antagonists in price 
and usefulness. In addition he is 8 to . out 
any duties of civil engineering work, consulting and esti- 
mating for extensions, and the correspondence work of his 
office. Above all he must possess unlimited tact and 
patience in order to keep on good and peaceful terms with 
the committee, council, and ratepayers, whose servant, 
in the case of a municipality at any rate, he is. He 
has not one supreme superintendent of  unbiassed 
mind, but very often a lot of inexperienced people 
who make his life a burden, and when this is considered 
it is obvious that he should at any rate have supreme 
control and responsibility in regard to his station. 

It can aly be asserted that the majority of our chief 
engineers are the most fitted to hold the positions which 
they occupy. Their experience has been throughout their 
career a special one in that class of work, and they have 
made their way up step by step to the top of the tree. 
During their time of probation and promotion they have 
become intimately connected with every part of the work 
required in the central station, including the boiler. house. 
Their knowledge will tell them whether any section of the 
undertakings under their control is being conducted in a 
right or wrong manner, and whether their men carry out 
the work in the best and most expeditious manner possible. 
The composition of the staff is generally left to the 
judgment of the chief engineer, aad for bis own protec- 
tion it will be found that in the branches in which he is 
not so well versed he will add to his staff in the strongest 
degree. If he does not select men of the capabilities 
required who will support him thoroughly in his work, 
then he knows that if he is the most expert man in the 
country on boilers or anything else he will fail. Briefly, 
then, one man must be supreme, and it is not very easy 
to see pile can pes boiler expert—such as the commis- 
sioners producing this report appear to expect, but will 
find it hard to Тр ав veis: an 9 10 expert, 
mechanical expert, and business expert. 

Taking now the alternative of securing a separate 
authority, whose special business would be the manage- 
ment of the boiler section, there is likely to be a consider- 
able amount of confusion. The price at which electricity 
has to be sold nowadays can only be realised by strict 
economy in regard to the working of the station, and the 
boiler expert is not always an economy expert. Hence, 
from the moment the contract is fixed for the supply of 
coal at the best figure in relation to quality until the 
current is delivered to the consumer, the chief engineer 
must watch every step in the transformation and see that 
the best results are obtained. Suppose, for the moment, 
that a boiler expert obtains an independent authority, the 
man selected for the post will probably be drawn from the 
men who pass the Board of Trade examination for sea- 
going engineers, and apart from tho fact that the passing 
of an examination, say, 20 years ago is not an altogether 
fair criterion as to whether the man has subsequently kept 
in close touch with steam-raising developments, it must be 
difficult to say what commercial experience a man has who 
has spent all his younger days at sea. His profession of 
wandering from point to point on the globe precludes his 
knowledge of all that is taking place in land practice in 
Great Britain, and there is considerable difficulty, at any 
rate at the outset, for him to put his seafaring know- 
ledge to valuable account in a central station for the 
supply of electricity. His operations at sea are con- 
fined to an area of a few square yards, to a very 
specialised type of engine and boiler, and to men 
under him who are considerably more under control and 
subservient than when on land. It would, therefore, be 
rather a mistake to put too much weight of responsibility 
on such а man when placed in the highly complex con- 
ditions of land practice. To make him equal or independent 
of the electrica] man, who, as the commissioners say, should 
be at any rate nominally at the head of the concern, would 
be to introduce а considerable danger to the satisfactory 
working of the supply. 

It is justly pointed out that à man of the working class, 
guch as a boiler-house foreman, is insufficient for the proper 
supervision of the plant; but, except in very small 
stations, whose finances will not permit of much expense 


in salaries, it will be found that the boiler portion of the 
plant is in charge of a thoroughly qualified engineer, and it 
would hardly seem advisable to upset the present arrange- 
ment of things, which in the large majority of instances 
works out in a very satisfactory manner, without a con- 
siderable amount of further inquiry as to the probable 
results of a recommendation such as that passed as the 
result of the inquiry. 


LONDON COUNTY COUNCIL TRAMWAYS. 


The report of Mr. W. B. Peat, the president of the 
Institute of Chartered Accountants, and Mr. Е. W, Pixley 
on the tramway undertaking of the London County Council 
has been issued this week, and has attracted а great deal of 
attention in the daily Press. This report is too lengthy a 
document to reproduce in full and hence we propose to 
give & brief résumé of the same with a few verbatim 
extracts. The first portion of the report deals with the 
horse tramways which the Council had to buy. On this 
point the report states : “The Council includes in its capital 
account up to March 31, 1907, the outlay on both the 
horse traction and the electric traction tramways, the 
latter including the expenditure on street improvements, 
etc.—namely : horse traction, £2,380,736. 13s. 1d.; electric 
traction, £4,356,000. 128. 4d.—total, £6,736,737. 5s. 5d. 


This principle iu our opinion is not sound, because there 


are practically no existing assets to represent the horse 
system of traction so far as it has been displaced. It is 
suggested that a certain residue of value exists in some of 
the displaced horse traction assets, but in our opinion this 
value cannot alter the fact there is a large loss not provided 
for on the displacement of the horse traction system.” 

After reviewing the various items of expenditure on the 
horse tramways which have been displaced, the report 
concludes that there is still an approximate loss of over 
one million on this head. Since 1897, £293,592 from the 
earnings of the horse tramways have been applied to the 
relief of rates, which, in the opinion of these experts, 
should have been placed against the above loss. Clauses 17 
and 18 of the report read: “ Until the revenue of the 
tramways has been charged with (1) the losses on displaced 
assets of the horse system; (2) a full provision for renewals 
on the system now in force ; (5) the charges in respect of 
the outstanding debt; and (4) а proportionate amount of 
the full central office charges, we are of opinion that no 
gum will be available for relief of rates." In the balance- 
sheet the loss referred to should appear as loss on conversion 
of the horse system to electric traction.” 

Then dealing with the renewal and reserve fund for the 
electric tramways, Messrs. Peat and Pixley state that 
„What provision should be made out of revenue for 
renewals of the electric undertaking is а very difficult 
question to decide when the life of the assets forming 
part of such undertaking has not yet been ascertained by 
experience. It is impossible for us to fix a rate. The 
Council has been advised by its officers that at least ld. 
per car mile run should be provided for the renewals 
reserve fund, this being in addition to any general repairs 
of the undertaking and the renewal of the machinery, 
plant, and buildings of the generating statione." 

The subsequent remarks show that the County Council 
have not adopted the above standard, and that in conse- 
quence the reserve fund is lower than it would have been 
if 1d. per ear mile had been satisfied. Clause 29 of the 
report gives some interesting figures as to the total net 
eost of repairs of the electric system averaged per car mile 
run. These figures are: for 1903 4, 808d. per car mile; 
for 1904-5, -899d.; for the next year the figure increased 
to 1`1414., and for 1906-7 to 1°319d. per car mile. The 
fact that these amounts have been met out of revenue is 
not emphasised in the report. 

The central office establishment charges against the 
tramway system are found to be correct. There then 
follow seven pages of the report dealing with street 
improvements. Individual cases are gone into of improve- 
ments for the purpose of general traffic, in respect of which 
over one million has been spent. The authors state that 
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in their opinion а considerable yet ascertained portion of 
the cost of these improvements should be charged to the 
tramways capital account. When dealing with the valua- 
tion of the tramways undertakings dated Jan. 16, 1907, 
Mesers. Peat and Pixley agreed that applying a multi- 
plier to an ascertained net income is a fair and usual 
way for arriving at the value of the goodwill of an 
undertaking. They assume that this basis is a fair 
one for the London County Council tramways, and 
then find fault with the multiplier adopted by the 
valuer. While this basis may be fair for a company 
undertaking, where the object is to make the net income as 
large as possible, we fail to see that it can be equally fair 
for a municipal undertaking. In this case the object of the 
cominittee is to earn just sufficient net income to meet 
capital charges after providing for reserve. The report 
concludes with an approval of the methods adopted by the 
London County Council in keeping its accounts. 


NATIONAL PHYSICAL LABORATORY. 


On the occasion of the meeting of the General Board of 


the National Physical Laboratory on Friday last the 
opportunity was afforded, by. the invitation of Lord 
Rayleigh, the chairman, to view the laboratories. The 
whole of the premises were thrown open to inspection, 
and the various appliances and the uses to which 555 are 
being put were explained to the visitors by Dr. R. T. 
Glazebrook, the director, and other members of the staff. 
The new electro-chemical buildings, which were commenced 
in the summer of 1905, are now nearing completion, and 
during the past year that work was installed under the new 
conditions. | 

The report of the executive committee gives an outline 
of the work carried out last year, and is supplemented 
by the report of the director, and by reports from 
Dr. T. E. Stanton, the superintendent of the engineer- 
ing department, Mr. W. Rosenhain, the superintendent 
of the department of metallurgy and  metallurgical 
chemistry, and by Dr. Chree, the superintendent of the 
observatory department at Kew, and also by an illus- 
trated description of the new electrotechnical buildings 
and equipment. In regard to research work, the physics 
department in the past year was engaged on several 
important inquiries in connection with the electric measure- 
ments. The research on the electro-chemical equivalent of 
silver and on various forms of silver voltmeter is complete. 
Very few observations have been made with the ampere 
balance during the past year. Some check observations 
were made in April and in June, and from these it was 
concluded that the E.M.F.’s of most of the National 
Physical Laboratory cadmium cells were keeping constant 
Some progress has been made with the Lorenz apparatus 
which the Drapers’ Company are to present in memory of 
Prof. V. Jones. The photometric division was further 
equipped. During the year a large number of life tests 
have been made on the basis of the Engineering Standards 
Committee’s specification, each lamp in a batch being run 
at such a voltage that initially all are burning at the same 
watts per candle. New metallic-filament lamps have been 
much in evidence, and have mostly given very satisfactory 
results when operating as low as 1:2 watts per candle. 
In the metrology division progress has been made with 
the testing of gauges, etc., for the Engineering Standards 
Committee, but the new building, though finished, is 
not yet occupied, it being of the highest importance 
that it should be thoroughly dry before the instruments, 
which are largely of polished steel, are moved into 
it. The laboratory has also been entrusted by the 
Chief Commissioner of Police with the testing of taxi- 
meters, and to facilitate this work a new testing station 
has been opened at Lambeth. In the engineering 
department Dr. Stanton’s research on wind pressure has 
advanced a further stage, and another important research 
has shown tbat there is a marked change in relative resist- 
ance of materials to impact according as they are sub- 
jected to a few heavy blows or to many light ones. In 
the metallurgical department various researches are in 
progress on certain alloys. The total number of instru- 
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ments tested in the physics department was 4,155, as 
against 2,488 in the preceding year. In the engineering 
department the number was 269, against 68 in 1906, an 
in the metallurgy department 70 against 6. Among the 
more interesting inquiries was an examination of a large 
number of old and new rails for the Great Northern Railway 
Company, and the investigation for the Board of Trade into 
the cause of failure of a thermal storage drum at Greenwich. 
As a result of the report of the committee appointed by the 
Treasury last year, in the future, with certain exceptions, 
tests on materials will only be carried out on the receipt of 
a request on an official form addressed to the director, and 
the conditions under which such tests are undertaken will 
be printed on this form, with a statement, to be signed by 
the appellant, that his application is made subject to those 
conditions. 

As to the financial position of the laboratory, the income 
for the year increased from £14,319 in 1906 to £17,058, 
and the fees for work done increased by £3,274 to £9,524. 
The receipts from donations were, however, less than in 
1906. The expenses, including £500 placed to the general 
equipment fund, amounted to £16,757, so that the balance 
on the year’s working was £501. The sums paid during 
the year for new buildings, including equipment, amounted 
to £15,463, and there are outstanding liabilities of about 
£2,000. These it is proposed to defray out of the grant 
of £5,000 for buildings and equipment which the Treasury 
has intimated is to be placed on the estimates for 1908-9. 


TESTS ON GERMAN TUNGSTEN LAMPS. 


The Electrical World publishes the following particulars 
of tests made by a European central-station correspondent 
on some of the new metal-filament lamps. The lamps were 
run on a circuit for 1,020 hours. One went out at the end 
of 380 hours, while another broke at the end of 585 hours ; 
the rest kept up their life, and it was not thought necessary 
to test further than 1,020 hours. The lampe were 25 c.p., 
and the maker claimed they could be used in an 
inclined position. Five of the lamps were placed in a 
vertical position, while the other five were inclined at an 
angle of 45deg. The one that broke at 380 hours was in a 
vertical position, while the other that broke at 585 hours 
was in an inclined position. A curious fact pertaining to 
these lamps is that at the end of 1,000 hours they. have a 
candle-power higher than at starting. The 25-c.p. lamps as 
sold by the maker were tested before they were inserted on 
the circuit and gave a mean of 19 candles with 1:6 watts 
per candle; at the end of 10 hours they advanced to 21 
candles, at 20 hours to 22°5 candles, at 30 hours to 
24 candles, and after 1,020 hours they gave a mean of 27 
candles with a mean of 1:15 watts per caudle. The corre- 
spoudent adds that lamps with such a characteristic and 
which will stand the current for such a long length of time 
are sealing the doom of the carbon lamp. The tests were 
made on a service circuit with a variation of 2 to 3 per cent. 
in the voltage. 


INSTITUTION AND SOCIETY NOTES. 


Institution of Electrical Engineers. 

At a meeting of the Institution of Electrical Engineers held 
on the 19th inst. the following were elected associate members 
of the Institution : 

R. Blackmore, Generating Station, Tame Valley, Stalybridge ; A. L. 
Boyle, 10, Bridge-avenue-mansions, Hammersmith, W.; K. M. Faye- 
Hansen, 20, Oromwell-a venue, Stretford, Manchester; J. Hey, 4, 


Burchett-terrace, Leeds; D. James, 153, Palmerston- road, wes 
Park, N.; Н. О. Ogilvie, Lancashire Electric Power Company, 196, 
Deansgate, Manchester; B. Smith, 55, Victoria-avenue, w-in- 


Furness. 
Royal Institution. 

On Thursday next, April 2, at three o'clock, Mr. R. Lydekker 
will begin а course of two lectures at the Royal Institution on 
(1) “The Animals of Africa”; (2) The Animals of South 
America." The Friday evening discourse on April 3 will be 
delivered by the Right Hon. Lord Montagu of Beaulieu on 
„The Modern Motorcar” ; and on April 10 by Prof. J. J. 
Thomson on The Carriers of Positive Electricity." Оп 
April 17 and 24, the Fridays in Passion and Easter weeks, 
there will be no Friday evening meetings. | 
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TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
C. H. W. BIdds, 139-140, Salisbury Court, Fleet Street, 
London, Е.С. Anonymous communications will not be 
noticed, Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal 


CORRESPONDENCE. 


“ One man’s word is no man's word, 
Justice reeds that both be heard." 


THE FUTURE OF THE TELEPHONE SERVICE 


Sig —Mr A. R. Bennett is mistaken with regard to my 
relations with the National Telephone Company. Му con- 
nection with that company is purely advisory, and I do 
not hold the "distinguished position" referred to, or any 
position in the company's organisation. 

Mr. Bennett lives in a telephone world of his own, and 
presents the remarkable spectacle of a man who not only 
does not learn from the experience of others, but apparently 
does not learn from his own. The Glasgow municipal 
telephone system—the only one in which the experiment 
was tried on a serious scale—was run according to Mr. 
Bennett's theories, and it was such a hopeless failure that 
the Glasgow Corporation (who do not give up easily) were 
glad to sell it at a loss after a working life of a little over 
three years. No more convincing proof of the incorrectness 
of the theories could be desired. 

There could be no surer way of making the telephone 
service of a large city both inefficient and unprofitable than 
to adopt a tariff having а low flat rate and a low message 
rate. Such a tariff positively encourages the users to make 
the service inefficient, and at the same time prevents the 
administration from making a profit. 

The Imperial German Post Office has tried for some 
years the experiment advocated by Mr. Bennett, has 
found it a failure, and is reverting to an exclusively 
measured-rate tariff. In Berlin last January the Under- 
Secretary of State told me that his principal argument for 
the measured rate was that 16 would raise the efficiency of 
the service, which was being ruined by the excessive use of 
the flat-rate lines, 


And that is my argument—more, my absolute convic- 
tion. The measured-rate tariff, as well as encouraging the 
development of the telephone, improves the efficiency of 
the service. To the commercial community the important 
point is a highly efficient service, and the precise amount of 
the rate is à minor point. Any man in a large way of 
businesg will tell you the same thing, and that is the 
whole telephone question in a nutshell. 

As to your editorial remarks, it certainly is nprofitable 
to argue with one who “feels bound to emphatically 
dogmatise.” I am sorry if I have said too much about my 
experience, but experience is usually considered more 
valuable than abstract theory, or even than dogmatism. 
The point is, that experience in the telephone business 
teaches one that what you, Sir, from the vantage of the 
editorial chair, say does not happen, does happen. Business 
men of all kinds habitually misuse their telephone service, 
and it is extremely difficult to get them to, keep their 
telephone facilities up to the demands of their telephone 
traffic. 

You say that I make dogmatic statements, and that you 
“ask why and how in order to see upon what basis the 
statements are made, but we get neither the why nor how." 
With all respect, this is an unfair statement, as I‘have given 
my reasons in every case. The measured-rate principle 
raises efficiency because — by making low rates for 
additiofial equipment—it encourages the large user to take 
adequate facilities to accommodate: his traffic.— Yours, etc., 


HERBERT LAWS WERB 


[We are not much concerned with Webb v. Bennett т. 
Glasgow, though our interpretation of the action of Glasgow 
is not quite that of our esteemed correspondent. First, as 
to editorial remarks. These, as Mr. Webb knows, are not 
intended to possess any sting. There is too, high an 
appreciation here of the Webb family’s work electrically 
during the last half-century to admit of any shadow of 
suggestion as to lack of experience or ability; but Mr. 
Webb wrote of “lang experience," hence it was absolutely 
necessary to suggest that others of quite as long expe- 
rience held antagonistic opinions. Mr. Webb, again, 
knows that editorial remarks are seldom, very seldom, 
individual opinions, but the concentrated essence (good) 
of various opinions expressed by experienced men. 
A short time ago we heard the remarks made at a 
meeting of some hundreds of telephone users to the effect 
that the flat rate did not conduce to inefficiency neither 
was it unprofitable. Our pages (Feb. 28) 307-8 show 
Bradford business men's views. Are those views wrong! 
Are these men in a large way of business? ‘ Making a 
profit.” We would rather tackle the question upon its 
merits, but can Mr. Webb read the balance-sheets of the 
National Telephone Company and say that they do not 
show the “ making a profit”? A Government department 
ought not to think of profit, simply efficiency with no 
loss. According to the Bradford views, the flat-rate 
system necessitates the large user to take adequate 
facilities to accommodate his traffic" ; and, further, they 
say thé flat rate is cheaper than the measured rate for 
additional equipment. The views of Mr. Webb and of the 
Bradford business men are in direct opposition. Which 
are right? We simply want to see the most economical 
and the most efficient system in use, and have no predilec- 
tion one way or the other provided this be obtained.— 
Ер, E. E.] ` 


THE KAPP-HOPKINSON TEST ON ONE DIRECT- 
CURRENT MACHINE. 


SIR, —In answer to Mr. Stanley P. Smith's letter which 
appeared in the Electrical Engineer of March 20, 1908, I 
should like to make the following remarks. It appears that 
his method requires an auxiliary motor to run the machine 
under test at full speed in order to excite the fields in 
parallel-; the voltage across the north poles as well as across 
the south poles has to be reduced to half the normal value ; 
also a low-voltage supply is necessary for the second test. 
It seems to me that a test requiring all this adjustment is 
certainly more complicated than the method which I have 
suggested, 
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But, leaving this point out of the question, Mr. Smith 
makes the same mistake as Herr A. Kolben in not con- 
sidering the armature reaetion when the armature carries 
full-load current. As I explained in my letter of last week, 
this armature reaction sets up a field weakening one pole 
and strengthening the opposite, and, therefore, the armature 
rotates in a field which may be far different from the usual 
condition, and will alter the hysteresis and eddy-current 
loss in the armature core. The magnitude of the error is 
the greater the less saturated the fields and the higher 
the armature ampere-turns are. For this reason Mr. 
Smith's method may give appreciable errors. It is 
obvious, although Mr. Smith does not state this, that in 
his second test the poles which were altered in his first 
test have to be brought back to their original polarity, 
otherwise no appreciable iron loss will occur in the arma- 
ture.— Yours, etc., 

W. LULOFS. 

Birmingham University, March 23, 1908. 


NO.VOLT RELEASE ON SWITCHES FOR POLY- 
PHASE MOTORS. 


SIR,—With regard to the recent controversy which has 
arisen with respect to the provision of no-volt release 
adfastmentg to polyphase motor switches, we desire to 
state that we have had considerable experience in this 
direction, especially in connection with high - tension 
switches, which we have now so far standardised that we 
can supply as a thoroughly tested and commercial article a 
form of starting gear for two and three phase motors fitted 
with no-volt release. This apparatus we can put forward 
with our fullest guarantee as to entirely satisfactory opera- 
tion. You may remember that we sent you in the autumn 
of last year our large high-tension catalogue No. 67, which 
includes full details of the apparatus in question.—Yours, 
eto. 

Тнк UNION ELECTRIC COMPANY, LIMITED. 


(Justus Eck, General Manager and Engineer.) 


FORTHCOMING EVENTS. 


FRIDAY, Marcu 27. 


Electro - Harmonio Society.— At 8 Каш, smoking ooncert at 
OCannon- street Hotel (in the Great Hall). 


Royal Institution. —At 9 p.m., ‘‘ Radioactive Change in the 
Earth," by the Hon. Robert John Strutt. 


Physical Society.—At 5 p.m., at the Northampton Polytechnic 
Institute, Clerkenwell—(1) Notes on the Plug Permeameter," 
(2) „On the use of Shunts and Transformers with Alternate- 
Current Measuring Instruments," (5) On Wattmeters," by Dr. 
C. V. Drysdale. 


Institution of Mechanical Engineers.—At 8 p.m., at Storey's- 
gate, St. James's Park, Combustion Processes in English Loco- 
motive Fireboxes," by Dr. F. J. Brislee, D. Sc., and Combus- 
tion Processes in American Locomotive Fireboxes, by Mr. 
L. H. Fry. 


Motor Exhibition at Olympia. 


SATURDAY, Marcu 28. 


Royal Institution.—At 5 p. m., Electrio Discharges through 
Gases," by Prof. J. J. Thomson. (Lecture IV.) 


Institution of Electrical Engineers.—At 10 a.m., students’ visit 
to Thames Ironworks. 


Association of Engineers-in-Charge. —At 7 p.m., annual dinner. 
TuEspAv, MARC 31. 


Engineers (Manchester Local 
Section).—At 7.30 p. m., at the University, Electrolytic 
Corrosion," by Prof. W. Gee. 


Finsbury Technical College Old Students’ Association.—At 


8 p.m., smoking concert at Anderton's Hotel, Fleet-street, 
London. 


Institution of 


THURSDAY, APRIL 2. 


Institution of Electrical Engineers.—At 8 p.m., '' High-Speed 
Electrical Machinery,” by Mr. G. Stoney and Mr. A. H. Law. 
Civil and Mechanical Engineers’ Sooiety.—At 8 p.m., at Caxton 
Hall, ‘‘ Efficiency of Boiler Heating Surface,” by Mr. C. H. 

Wingfield. 
SATURDAY, APRIL 4, 


Royal Institution.—At 3 p.m., ‘‘Electric Discharges through 
Gases,” by Prof, J, J, Thomson, (Lecture V.) 


HYDRO - ELECTRIC WORKS IN SWITZERLAND. 


From 1891 to 1903 the average height of waterfalls in 
Switzerland utilised in connection with electric power 
schemes varied from 140ft. to 480ft. During the last four 
years, however, the falls of less average height have been 
made use of, giving round figures of 168ft. to 266ft. In 
most cases to have increased the latter falls would have 
entailed expensive earth works and long deviations. The 
following table contains the average prices per horse-power 
and other statistics of some works using falls of only 13ft. 
to 27ft.: 


Cost of 
installation Maximum Cost per] Oost per 
; Ногғе- 
ime Me к= 
: е an) installed. , P9 Na ро 
.|not including demanded. ins tal led demanded. 


lines. | 
La Goule...| £57,300 5,650 1,700 15 6 554% 
Geneva ...| 280,000 12,000 8,100 17:5 25:8 
Lintnal ... 16,500 1,000 510 16:6 32:4 
Hauterive.| 260,000 7,200 4,900 56 54 
Mont bovoa 252,000 5,400 2,650 44 88 
Kubelwerk. 270, 000 4, 200 5,000 49 69 
Ik! 104,000 2,000 1,960 51 52 
Wynau 120,000 5,750 2,800 32 4277 
Hagneck 216,000 5,200 2,700 415 80 
Beynau 1,000 11,700 8,450 | 29 40 


In order to avoid the inconvenience due to the variations 
of the different seasons of the year, several of the stations 
are provided with steam plant, whilst at the Ruppoldingen 
works during the hours of light load a supply of water is 
pumped up to the high reservoir. Statistics prove that in 
connection with some of the works capable of dealing under 
normal circumstances with 180,000 h.p. were reduced at the 
time of the minimum supply of water to 135,000 h. p., showing 
thus а deficiency of 45,000 h.p. which ought to be available 
in gas or steam plant, but only 11,850 h.p. was so supplied. 
It is evident, therefore, that the steam plant should be 
largely increased, and one realises that even hydro-elec- 
trical works are largely dependent upon coal. The case 
might even be twisted to show that these large hydro- 
electrical works have created huge demands for power, 
which will in due course necessitate bringing larger quan- 
tities of coal into Switzerland than hitherto in order to 
meet the demands of low-water periods. 

Electrical energy in Switzerland has not, therefore, 
reduced the consumption of coal, but has provoked a 
greater consumption whilst substituting the electric motor 
for the thermal engine in small workshops, reserving the 
use of the latter to the large installations, where greatér 
efficiency can be obtained. In Switzerland it is looked 
upon as a misfortune, where it had been believed that the 
costly mineral product was to be banished. Eventually, 
however, it must prove to the nation’s advantage the 
fact that there is an incentive to increase manufacturing 
undertakings. 


A PRIMARY STANDARD OF LIGHT BASED ON 
ENERGY RADIATION. 


In a contribution to the Proceedings of the American 
Institute of Electrical Engineers, Prof C. P. Steinmetz 
suggests the use of a three-colour primary standard of light 
based on the amount of light produced by a radiation of 
energy at the rate of one watt as measured by bolometer 
or otherwise. It requires, however, а definition of the 
quality of radiation, since the physiological effect of radia- 
tion has no direct relation to the energy of radiation. One 
watt of radiation of a wave-length from the centre of the 
visible range gives a far higher physiological effect—that 
is, more light—than one watt of a wave-length near 
the ends of the visible spectrum. This is not merely 
a function of the quality or colour of the light, as 
light of the same intensity апа same colour, identical 
physiologically, may be entirely different physically, and, 
therefore, represent a different amount of power. For 
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instance, the physiological effect of white light is pro- 
duced by the combination of all colours of the spectrum, 
but also by an infinite number of combinations of two, 
three, or more spectrum colours; and these physically 
different forms of white light, while indistinguishable on 
the photometer screon, and thus physiologically identical, 
represent different amounts of radiation power per unit of 
physiological effect, or per candle-power. The same reason- 
ing applies to coloured light. ‘The power of the visible 
radiation is, therefore, not a measure of light. А satis- 
factory primary standard may, however, be produced by 
selecting three primary colours of the visible spectrum, all 
of definite wave-length and about equidistant from one 
another, and of such character that they can be absolutely 
reproduced at high intensity as the spectrum lines of a 
luminous gas or vapour. The unit of light can then be 
defined as that given by the watt of power radiated at these 
three wave-lengths in definite proportion, chosen so as to 
give white or yellowish-white light on & white photometer 
screen. The adoption of this standard of light would 
eliminate the sources of error which now affect the primary 
flame standard. The radiation density or light flux 
intensity of the three primary colours is measured 
separately before they are combined on the same photo- 
meter screen, and the accuracy of determination would be 
limited only by that of physical measurement of radiation 
energy, by bolometer or otherwise. 

This standard of light requires three sources of топо. 
chromatic radiation, which can be maintained constant 
with any desired exactness. This requirement seems 
fulfilled by the mercury lamp. When reasonably protected 
from air draughts, changes of surrounding temperatures, etc., 
the intensity of radiation of a mercury lamp remains 
extremely constant at constant current, and, for minor 
variations of current, varies directly as the current, while 
that of the incandescent lamp varies as a high power of 
the current. It must be considered that a reproduction of 
the same intensity in the lamp is not required, as is the 
case with standard lamps, since the mercury lamp is merely 
the source of monochromatic light, and its intensity is 
measured and adjusted. 

The most prominent spectrum lines of mercury are in the 
blue (43:55 wave-length), green (54 6), and yellow (57 8), but 
at high temperatures, such as occur in the Heraeus quartz 
lamp, red rays appear with the wave-length of about 69:1. 
Two low-temperature mercury lamps would be required for 
the blue and the green, and one high-temperature quartz 
lamp for the red. These would be maintained at constant 
radiation by maintaining the current constant, and also the 
condition of ventilation and surrounding temperature. 
Resolved by a prism, the blue line of the first, the green 
of the second, and the red of the third lamp are thrown on 
the same white screen, and their radiation energy measured 
separately. What energy proportion to select for the 
three colours, to give a colour suitable for a primary 
standard, remains to be investigated. Probably a yellowish- 
_white would industrially be most convenient. 


STATIC DISCHARGES FROM BELTS. 


In an article of the Chemiker Zeitung of Dec. 18, M. M. 
Richter discusses the production of static electric charges 
by the friction due to belt driving. Such static charges 
are produced especially if some resinous material is applied 
to the belt to cause adhesion. By means of electroscope 
measurements belt potential difference of 13,000 volts were 
detected, the flywheel being negatively charged and the 
leather belt being positively charged. The effect is 
influenced largely by humidity in the air and on the 
belt. In chemical works, where the atmosphere contains 
vapours of oils and chemicals, dangerous explosions may 
be produced by sparks due to such electrostatic charges. 
These electrostatic charges may be avoided if the belt is 
smeared with acid-free glycerine, since its hydroscopic 
nature keeps the belt moist and prevents the formation 
of static charges. This mixture, which may be applied by 
means of a sponge while the belt passes around, should be 


renewed weekly. 
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ARTIFICIAL LOAD FOR TESTING ELECTRICAL 


GENERATORS.* 
BY R. K. MORCOM AND D. K. MORRIS, MEMBERS. 


The question of artificial load is one which is often under 
consideration by manufacturers and electrical station engi- 
neers, and simple though the problem is, there seems to 
little information of a practical nature to enable the 
designer of such plant to avoid the errors of his pre- 
decessors. Of all methods of obtaining a load for testin 
purposes probably the water resistance has been most used. 
and the first portion of this paper will treat of the use of 
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Per centage of canal water 
Fia. 1.—8pecific Resistance of Condenser Water Diluted with Canal Water 
at 60deg. F. 
water resistances. The theory of the flow of current through 
conducting solids and lamine can be worked out mathe- 
matically for various ideal forms, and deductions of a 
useful kind can be made to apply to the less; ideal 
conditions of practice. Such deductions, however, require 
some checking by experiment, as boundary conditions 
are apt to confuse calculation. The quality of water 
to be used is, of course, the first consideration. It 
is necessary to find its specific conductivity. A know- 
ledge of the chemical properties of the water is a useful 
guide to its conducting properties, as illustrated by the 
following experiment. Steam from an engine was condensed 
in a surface condenser by means of canal water of high 
conductivity. The specific resistance of this pure condensed 
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Fio. 2. — Temperature Variation of Resistance ої Canal Water. 


water was taken, canal water was then added by 1 percent. 
at a time, and a curve of resistance was obtained.' The 
resistance was found to fall in a very regular manner, so 
that with a standard apparatus the presence of impurity in 
the condensed water could readily be detected and its 
quantity estimated. Where superheaters are in use the. 
impurity will probably be due to leakage from the con- 
denser tubes, and the percentage of leakage water can be 
immediately calculated (see Fig. 1). If superheaters are 
not in use, it is possible that priming from the boilers will 
vitiate the results. A great deal of work has been done 
by various chemists on the conductivity of water contain- 
ing mineral matter in solution, and some neat practical 


* Paper read before the Institution of Electrical Engineers. 
22 


— 


* 


454. THE ELECTRICAL ENGINEER, MARCH 27, 1908. 


applications and deductions have been ко, to the 
author's notice by Mr. Pollard Digby, who will shortly be 
publishing some particulars of his work. It is also neces- 
вагу to küow the correction for temperature. The resist- 
auce- temperature curve is not a straight line (see Fig. 2). 
For practical purposes it is useful to consider the correetion 


as а percentage reduction from the resistance at 60deg. F. 


for the intended rise of temperature, say 70deg. Е. The 
following table gives some approximate characteristic 
figures: 


Specific 
Degree ; А tor 
Source. of Mineral matter resistance dor 70. p, 
hardness. ; at 60° F. rise. 
Deg. Parts in 100, 000 Ohms. Per cent. 
Distilled .................. — — ,000 — 
Condensed from an 
engine ꝗ x — About 2 66,000 — 
5 tap water, 3:2 62 13,200 50 
50 % Birmingham tap 
and 50 % Birming- 
ham canal . . — — 965 — 
Birmingham canal 62 143 45b 50 
Blackburn water ...... — — ‹ 17,000 — 
Partioulars 
Glasgow water — | supplied by] 17,500 — 
Mr. Digby. 
West London water. — 2, 800 — 
Rugby water — — 2,400 — 


— ——— — — — — 
In 1904, Mr. J. P. Kemp published results giving 
corrections for samples heated by direct current an 
alternating curreut. The divergence of the results is 
probably ‘due to gradual solution of iron in the former 
case. ‘This action causes a fall of resistance beyond that 


----/#7-----+ 


MMM 


V 


1 


cad 


RR 


side view 
Fic. 3, —Experiments showing Effect of Proximity of Sides on Resistance 
between two Narrow Plates, jin. wide. : 


due to temperature, because the higher the temperature 
with a given current the less the amount of cooling 
water to dilute the iron solution. In the same 
article is given the useful figure that for a rise of 
temperature of 70deg., approximately, five gallons of 
cooling water per kilowatt-hour are required. Where 
possible salt or soda should not be used to increase the 
conductivity, but the plant should be designed ќо use 
the most abundant local supply. Without any special 
treatment of the problem of current flow in the water, it 
is useful to make one or two simple deductions from the 
general case. First, a very large body of water cannot 
give a high resistance even when the electrodes are very 
far apart. Secondly, if the tank be long in proportion to 
its cross-sectional dimensions the extent of the electrode 
immersion makes very little difference to the resistance, 
provided that the area of the electrode is not very small 
compared with the cross-sectional dimensions of thetyater. 
If, however, the distance between the plates be smallsthen 
their area of opposition hasa great influence on the resistance. 
In this connection it should be noted that proximity to the 
side of the tank has a great effect with narrow plates in large 
tanks, as illustrated by the following experiments (see Fig. 5). 
The resistance in position A is 50 per cent. greater than in 
position B. "This is due to distortion of the lines of flow. 
Part of the distortion is equivalent to shielding the back 
and sides of the plate, an effect illustrated by the following 
exper.ment (8ee Fig. 4). Assuming the current with plates 
as at А to be equal to 100, the current in case В is equal 
to 95, in case C to 81, in case D to 76, and in ease E to 57 
(Fig. 3). This effect gives one means of varying the load. 
The position of the plates for this experiment was that 
marked В in Fig. 5. Another convenient method of 
reducing the load from a given tank is by dropping 
diaphragms between the plates As an example the 


following experiment (see Fig. 5) shows the effect in а 
articular case. Current as at A being 100, current as at 
is only 26˙5. 

Various modifications of the baffle method will suggest 
themselves by which the resistance of the path may be 
increased withont upsetting the cooling arrangements or 
complicating tbe tank, but the possibility of charring by 
excessive voltage drop in a short length must be kept in 
mind. The proximity of the plates to the side of the tank 
is also a factor in the permissible volt drop per foot of 
water. It is found that where the line of flow from the 
electrode along the tank side differs but little in length 
from the shortest line, the voltage drop per foot should not 
exceed 600 volte, and should be lower than that unless the 
walls are well insulated and freo from metal. This point 
must be watched with high-tension work, and also in low- 
tension work where plates that are dlose together are 
carried near the side of the tank. A further limiting con- 
dition indicated by experience is the maximum permissible 
current density per square inch of an iron electrode. It 
will be found advisable not to run at greater densities than 
one ampere per square.inch. Trouble from bubbling and 
rapid corrosion is likely to oceur if this be exceeded. 

ery much of the foregoing may appear so simple as to 
be obvious, but it is the neglect of these simple points that 
often causes a great waste of ingenuity and of money. 
The dimensions required having been "determined, the 
materials must be chosen, Mention has already been 
made of iron electrodes and wooden tanks in connec- 
tion with the experimente, and the reasons in their 
favour are strong ones. Wooden tanks are cheap and easy 
to obtain; they can, with proper precautions, be made 
durable and water-tight, and as the eidés can be rendered 
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Fia. 4.— Experiments showing Effect of Shielding. 


practically non-conducting, there is no difficulty in obtaining 
light loads. Metal tanks, on the other hand, are either 
expensive or perishable, and light loads tre hard to obtain 
owing to the low resistance path afforded by the walls, 
unless unduly large tanks are used.  Cast-iron electrodes 
are cheap and satisfactory, though scrap metal of various 
sorts may in certain cases be substituted for sake of con- 
venience. The success of wooden tanks depends largely on 
the method of construction and the proper attention to 
details. The following is the description of a tank (Fig. 6) 
which has done excellent service: The dimensions are 7ft. 
by 1ft. 6in. by 1ft., and it is used for high-tension work. 
The sides and bottom are constructed of good spruce, 
tongued апа grooved; all joints ‘are tarred and 
caulked. Sides, ends, and bottom are made double 
of 1510. timber, the two layers being built up at 
right angles, as shown in the sketch. The whole is 
screwed together in such a way that no screw comes 
within fin. of the water, and all timber is tarred all over. 
The water inlet is through a canvas hose brought over at 
the outlet end, and carried along the bottom of the tank 
for its ful) length. The outlet is over а sectional wire бір, 
from the end of the tank, and then through a hole in the 
bottom of the tank. One trouble ив avoided is the 
charring of the wood, which usually occurs along seams 
to which water has access: proper caulking prevents this. 
Also, any metal in the wood to which water has access 
corrodes and causes charring. This is prevented by using end 
screws, a hose-pipe inlet, and a plain hole outlet. The hose- 
pipe inlet obviates troublesome short-circuits to earth, and 
the weir also provides for adjustment for water-level. 'The 
double sides prevent leaking and undue bulging. Fur 
tanks of larger dimensions iron stays may be used, but 
these should be carried outside the tank—an obvious but 
often neglected precaution. 
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As this tank is for high-voltage work it is supported on 
insulating pedestals. These can conveniently be con- 
structed of Doulton’s glazed earthenware “acid tiles," 
built about 3ft. higb, with a rubber pad between each 
horizontal face to prevent slipping. The water from the 
outlet hole is carried to a funnel or tray just above the 
floor level. A lead-lined saveall is provided. The operator 
has a wooden platform supported on earthenware blocks, 
and covered by a rubber mat. The electrodes are of iron, 
aud are well insulated from their supports, which take the 
form of stout wooden cross-bars which can be slid along 
the tank top. The plates are clipped to 'bus bars carried 
at a considerable height, and the connections are so guided 
as to be neat and safe. Such an arrangement can be 
cheaply made, and gives satisfaction up to 6,000 volts. A 
low-voltage tank construction can easily be deduced from 
the above, but probably, the area will have to be obtained 
by using a number of electrodes in parallel, in which case, 


for variable loads, а suitably-arranged switchboard is а. 


great convenience. There are many ways of arranging the 
plates satisfactorily, but so much depends upon the type of 
testing for which they are constructed that a description 
of any particular arrangement will be of but little service. 


Fie. 5.—Experiments showing Effect of Diaphragm. 


One point, however, should not be forgotten with iron 
electrodes—namely, that if they are placed less than 2in. 
apart there is danger of an unsteady load, and a consider- 
able splutter from short-circuiting by rust flakes; in fact, 
din. should be aimed at as a minimum. Sometimes for 
very low-voltage work the size of the tank available is 
insufficient. A useful form of load can then be constructed 
from metal strip submerged in water. Strip iron Jin. wide 
x 19 S.W.G. supplied in 40ft. lengths and doubled into 
zigzag shape wil make very convenient units for low- 
voltage loads. With a current density of about 25,000 
amperes per square inch (the unit being immersed in 
moderately high resistance water) an average life of 
100 hours may be expected. If, however, tho cooling 
water is of relatively low resistance, such as canal or river 
water, the life is very much reduced. In actual use a unit 
of this form has been run at a current density in the 
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iron winding of 52,000 amperes per square inch in canal 
water of a specific resistance of 440 ohms per cm.? at 
60deg. F., and broke down after an eight hours’ run. 
Under these conditions the rapid wasting of the strip caused 
a gradually falling load. 16 is very convenient, when using 
these units, to have a small water load in parallel for fine 
adjustments. Obviously the relatively short life and lack 
of facility of adjustmefit are the chief disadvantages of 
this form of load. P 

The convenience of the water resistance for absorbing а 
test load can be enhanced by providing а suitable apparatus 
for producing inductive load. "Transformers and inductive 
motors are, of course, ideal, but in their absence choking 
coils of cumbersome and expensive design have been con- 
structed, usually as and when required. A cheap, reliable, 
und easily adjustable method of obtaining varying power 
factors under varying couditions is a desideratum. Such a 
method and construction after considerable experiment has 
been worked out and patented in various forms, А descrip- 
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tion of the apparatus and of the method of using it, 
together with an account of experiments made with it, 
will constitute the second portion of this paper. Choking 
coils for this purpose have hitherto been constructed bv 
placing a suitable winding on an ifon core having a small 
and sometimes adjustable air-gap. The object of the air- 
gap bas been to render the out-of-phase magnetising 
current as large as possible. In the choking coils to 
be described below no air-gap at all is used, but the 
iron is instead worked at а flux density so high that 
its permeability is quite low, and the magnetising 
current is correspondingly large. There i-, in fact, 
an equivalent air-gap all round the magnoti¢ circuit. 
As compared with ordinary choking coils, this construction 
has two distinct advantages. The flux density can be very 
much greater than is practicable with the older ooils (three 
to four times). The induced voltage per turn is, therefore, 
correspondingly increased, and the necessary number of 
turns reduced. Also the magnetic reluctagee is so 
uniformly distributed all round the magnetic circuit that 
the magnetic Jeakage is very small, and every turn of the 
winding is equally utilised. The alternating magnetic 
energy, which corresponds to the out-of-phase current 
waves, is stored by reason of the magnetic state of the core 
itself, and not by the magnetic stress in a navrow air gap. 
The result of this design is to give an exceedisgly compact 
choking coil for a given number of kilovolt-amperes. 
Energy Loss in the Iron—On account of the high flux 
density it is important, in order to avoid eddy currents, 
to use the thinnest laminations and to reduce hysteresis by 
employing the best iron. As is well known, heavy iron 
cores cannot be worked at 50 ~ for long at flux densities 
exceeding, say, 8,000 without very special means being taken 
for cooling them, and at the flux densities which are being 
used in-these new coils described in the paper such cooling 
is an essential condition. It may here be pointed out, how- 
ever, that the object of cooling the core is not that the 
iron itself may be rendered cool, but that it shall not 
impart too much heat to the windings which surround 
it. The loss in the iron itself is, in fact, very substantially 
reduced by a rise of temperature of the core, partly on 
account of the reduced hysteresis, but much more by the 
increased resistance of the iron and consequent reduction 
of the eddy-current loss, which, in cores worked at very 
high flux densities, is otherwise disproportionately large. 
Two methods, beyond those ordinarily used for trans- 
formers, suggest themselves for working such high flux 
density choking coils continuously without overheating : 
(1) The whole coil and winding may be immersed in water 
kept in circulation and slowly flowing to waste. (2) The 
limbs of the iron core may be surrounded by coils of flat 
copper tube, closely fitting, in which water is continually 
flowing, and absorbing any heat which might otherwise 
reach the winding from the hot core; such coils being 
coupled by rubber pipes to supply and discharge, so that 
no current shall be induced in them. Coils have been 
worked out by the authors using both these methods. In 
cases where the voltage permits it there is great advantage 
in the first method. Not only does it provide a satisfactory 
means of getting rid of the heat in the core, but it allows 
of the use of very high flux densities in the winding. 
Copper for the windings may even be dispensed with 
altogether, and the coil wound with iron strip worked at 
current densities which would be high even for copper if 
not specially cooled. Such coils are in the highest degree 
economical to construct and prove perfectly satisfactory if 
the voltage of the generator to be tested does not exceed 
1,000-2,000. Coils of this type have been designed by 
Mr. Walshe for Messrs. Belliss and Morcom, and the 
authors are indebted to him for much ingenuity in design- 
ing apparatus and taking records for the purpose of this 
paper. For voltages much higher than these, or where a 
more durable apparatus is necessary, it is preferable to use 
water-cooled cores of the type described above. 
Comparison between a Transformer and a Choking Coil 
wound on the same core and worked at the same flux current 
densities, —Consider a low-voltage 10-kw. transformer of 
standard design. Its magnetising current, by which is 
meant the out-of-phase component of its no-load current of, 
say, 1 per cent., is such that at the peak of the waves 


" 


456 


THE ELECTRICAL ENGINEER, MARCH 2%, 1908 


there is a field of, say, H = 1, giving a maximum of flux 
density of, say, B = 5,500. Now replace the primary and 
secondary windings by a single winding of double the 
carrying capacity, and increase the primary terminal 
pressure to four times its former amount. The single 
winding must now take current enough to make B = 22,000, 
which requires, say, Н = 200, so that the current taken is 
two hundred times as great as the old magnetising current, 
and twice as great as the normal full-load current of the 
old transformer. This current passes through a winding 
of twice the old carrying capacity. With the current 
doubled and the voltage quadrupled, the kilovolt-amperes 
of the ee now are eight times as great as those for 
which the transformer was built, or 80 k.v.&. ; and this 
with the same current densities as before. To test a 
1,000-kw. веб at 0:8 power factor requires approximately 
1,250 k. v. a. and 750 k. v. a. of idle current, or three 
250-k.v.a. choking coils. With the special cooling described 
above, these inductive coils can be constructed on cores 
not exceeding in size those which would be used for three 
25-kw. transformers. 


(To be continued.) 


THE INTERNAL STRUCTURE OF METALS.* 
` BY WALTER ROSENHAIN, BA., B.C.E. 


Mr. Rosenhain began by explaining the manner in which 
metals are examined under the microscope, briefly describing 
the methods of grinding, polishing, and etching specimens, and 
the modes of illumination which are used for the study of these 
opaque objects. Some special forms of microscope, designed 
for this purpose, were described, and special reference to the 
manner in which the vertical illumination" of metal specimens 
is obtained. "The lecturer then described the typical crystalline 
Structure of a pure metal, illustrating this structure by a series 
of lantern slides from photo-micrographs representing some of 
the evidence upon which is founded the conclusion—now 
generally accepted—that the structure of metal is always 
crystalline. The manner in which а molten metal solidifies 
and the growth of mutually interlocking and interpenetrating 
crystals from numerous centres of crystallisation in a cooling 
metal were dealt with, and in this connection the lecturer 
explained how largely the mechanical properties of a metal 
depends upon the manner in which these crystals grow, thereby 
explaining the influence of such factors as casting temperature 
and the presence of minute quantities of foreign bodies, 
occurring either as impurities or purposely added. 

The typical structure of binary alloys was then discussed and 
illustrated by a series of lantern slides showing the structure 
of a series of lead-tin alloys ; the general character of the 
‘* eutectic ” body frequently found in such binary alloys was 
explained, and its influence upon the mechanical properties of 
the alloy was described. Passing on to the subject of the 
mechanical deformation and ultimate fracture of metals, 
the lecturer described the observations made by Prof. 
Ewing and himself some nine years ago, which resulted 
in the discovery of ‘‘shp bands" and a recognition of the 
manner in which metals undergo deformation by the 
slipping or sliding of the elements of each crystal over 
one another, each of the crystals of the metal thus accom- 
modating itself to the new shape imposed upon it by the 
circumstances of the deformation. A series of lantern slides 
was shown illustrating the nature and appearance of slip bands, 
and serving to prove conclusively the truth of the explanation 
advanced by the lecturer. These slides included several repre- 
senting actual transverse sections of slip bands obtained by 
Mr. Rosenhain by the aid of his process of embedding metal 
specimens in electro-deposited copper whenever it was neces- 
sary to preserve an edge or a surface intact during the process 
of cutting and polishing a transverse section. 

In connection with the subject of slip bands, the semi-plastic 
condition which, in iron and steel, follows upon plastic deforma- 
tion was referred to. Muir’s work on the recovery from this 
state produced by exposure to the temperature of boiling water 
was described, and from these facta an explanation was advanced 
of the causes which lead to the well-known phenomena of 
fatigue in edge tools and the recovery of their cutting power 
after prolonged rest. The advisability—from a metallurgical as 
well as a sanitary point of view—of dipping a razor into boiling 
water was also mentioned. 

In the last part of the lecture, the various modes of fracture 
of iron and steel under tension, shock, bending, and alternating 


* Abstract of lecture delivered before the Manchester Section of the 
Institution of Electrical Engineers by Walter Rosenhain, B.A., B.C. E., 
superintendent of the department of metallurgy in the National 
Physical Laboratory, March 10, 1908, 


stresses were described, and the microscopic features of the 


fractures illustrated by a series of sections of actual fracture, 
also obtained by the aid of the electro-embedding process. The 
lecturer laid great stress on the importance of the systematic 
investigation of fractures, more particularly of failures occurring 
in actual practice, since in that way the most useful information 
could be obtained as to the characteristic behaviour of the 
materials under various circumstances not readily reproduced in 
laboratory tests. Special reference was made to the manner in 
which metal fails under the effect’ of alternating stresses. The 
crystalline appearance of the fractures produced in this way was 
explained on the basis of deformation by slip, and the view that 
vibration of alternating stresses could cause metal to ** become 
crystalline " was characterised as an entirely groundless and 
most improbable assumption. 

In conclusion, the lecturer admitted that the subject he had 
dealt with was not of an essentially electrical interest, but 
that in thinking of the body he was addressing he had relied 
upon the word engineers rather than on the electrical, and 
since they e used metals for mechanical purposes in all 
their machines and appliances, the properties and nature of metal 
must be of some importance to them. The microscopic study of 
metals might, however, find seme direct electrical applications. 
The connection between the micro-structure of alloys and their 
electrical resistance and their resistance temperature coefficient 
was given as one instance, while in another direction it was 
pointed out that there was certainly some connection between 
the magnetic properties of iron and ite micro-structure. 
Material showing high permeability and low hysteresis losses 
generally had a large crystalline structure. There appeared to 
be some resistance to the magnetic flux at the inter-crystalline 
junctions, but this was a subject deserving of much further 
investigation before any definite conclusions could be reached. 
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CROYDON ELECTRICITY WORKS DINNER. 


We were again this year honoured with an invitation to the 
annual dinner of the Croydon electricity works staff. It was 
held at the Greyhound Hotel, and Mr. A. C. Cramb occupied 
the chair. The mayor (Councillor Moore) and a number of 
aldermen and councillors supported their engineer-in-chief at 
the high table. The speeches were short and the toasts few, 
but the excellent musical programme filled up a long evening. 

Mr. Cramb, in proposing the toast of The Corporation of 
Croydon,” spoke of the satisfactory nature of the past year's 
work. The total working cost was lower than it had been 
before, and the surplus was the highest they had had, in spite 
of a large allocation of revenue in the way of wages and 
depreciation. Their capital was approximately £345,000, and 
against that they had in reserve £22,000 and a sinking fund of 
£50,000. Considering they had only been working 10 years he 
thought that was highly satisfactory. That year he anticipated 
that the capital expenditure would be about £8,000, and they 
hoped to repay £10,000 to sinking fund. The committee had 
decided to purchase meters out of the revenue account. He 
was glad the committee and the Corporation fell in with that 
view, as everything was piled into capital account previously. 
They should do all they could to strengthen the undertaking, 
and then they could reduce their charges and later relieve 
the rates. He also alluded to the improvements he expected 
this year, both in street-lighting and in the accommodation 
provided for the staff at the power-house. The staff sick club, 
with its 108 members, had had a healthy year, as only £6 was 
paid away in sick pay. The Mayor, when replying to the toast, 
complimented the staff on their work. He seemed to be 
somewhat confused by the heated controversies which have 
taken place in Croydon as to the relative cost of gas and elec- 
tricity. His audience partly endorsed the statement that 
electricity was the cheaper illuminant. 

Some other speakers advocated a more forward business 
policy for the department, such as has been urged on his com 
mittee by Mr. Cramb. 


PERSONAL. 


Messrs. Estler Bros. inform us that they have removed to 5, Cross- 
lane, Eastcheap, Е.С. 

We are informed that Messrs. C. A. Parsons and Со, have removed 
to B, Victoria-street, Westminster, S.W. Their telephone number 
will still remain 586 Westminster. 

Sir Thomas Rowe, M.P., chairman of the Urban District Councils' 
Association, will be the guest of the evening at а house dinner of the 
Municipal and County Club to be held to-night, the 27th inst. 

Mr. S. T. Allen, chief assistant to the electrical engineer of the 
Plymouth Corporation, who is about to take up the duties of city 
electrical engineer at Carlisle, has been presented with a silver fruit 
dish, suitably inscribed, from the staff and employés of the electrical 
engineers department, and a silver inkstand fron: the principal 
electrical contractors of Plymouth, as a mark of their esteem. 
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PHYSICAL SOCIETY. 


At the meeting held on March 13, 1908, Dr. Charles Chree, 
F.R.S., president, in the chair, a paper on The Distribution 
in Electric Fields of the Active Deposits of Radium, Thorium, 
and Actinium " was read by Mr. S. Russ. The first experi- 
ments were made with the active deposit produced from radium 
emanation. Whereas the amount of active deposit directed to 
а cathode decreases as the pressure in the containing vessel is 
reduced after~a certain pressure is reached, it was found that 
the amount going to an anode shows a corresponding increase 
under the same conditions. A comparison was made over а 
range of pressure extending from '0lmm. to 1:2mm., between 
the amounts of active deposit obtained on a rod made positive 
or negative when exposed to the same quantity of radium 
emanation for equal periods of time. Те main feature brought 
out by this comparison is that at the lowest pressuro reached 
almost as much activity is obtained on the anode as on the 
cathode, while at atmospheric pressure the activity of the 
latter is about 20 times that of the former. Similar experimente 
conducted in hydrogen, air, and sulphur dioxide—three gases 
differing considerably in density— indicate that the collisions 
between the active deposit particles and the gaseous molecules 
play an apr part in the ultimate distribution of the active 
deposit іп electric fields. Experimentson similar lines with thorium 
and actinium show that while at atmospheric pressure nearly the 
whole of the active deposit particles of thorium are directed to 
the cathode, this is not necessarily the case with actinium, for 
it was found that under certain conditions the activity of the 
anode was fully one-half that of the cathode. Some observa- 
tions made more recently than those cited above indicate that 
the eign of the electrical charge exhibited by the active deposit 
particles of actinium is a function of the distance that these 
particles have travelled through the containing gas before 
reaching the electrodes. 

Dr. C. Н. Lees expressed his interest in the paper, referring 
especially to the fact that the amount of active deposit which 
diffused on to а neutral rod varied with the pressure. 

The CHAIRMAN referred to the radioactivity of the atmosphere, 
and remarked that the author's experiments might be of use to 
meteorologists in enabling them ёс settle the question of the 
source of the radioactivity. He expressed his interest in the 
results obtained with actinium. 

Mr. Russ, in reply to Dr. Lees, said that the fact that the 
quantity of active deposit on а neutral rod varied with the 
pressure was being investigated mathematically by Mr. Bate- 
тап. With regard to the chairman's remarks, he observed 
that the source of the radioactivity of the atmosphere was an 
interesting question. The radionctivity due to thorium presented 
more difficulties than that due to radium, because of the long 
life of the radium emanation. He suggested that the results 
might be due to the active deposits themselves, which had longer 
lives than the emanations. 

A ** Note on Certain Dynamical Analogues of Temperature 
Equilibrium," by Prof. G. Н. Bryan, was 1ead by the secretary. 
The note calls attention to the following results of à method 
described by the author in 1900 (Archives Néerlandaises) under 
the title of Energy Accelerations" : (1) in a system of 
uniformly distributed particles, a stationary state of statistical 
equilibriuun cannot exist under the Newtonian law of 
force whether the forces between the particles be attractive 
or repulsive except when the particles are at rest in а 
state of unstable equilibrium ; (2) for energy-equilibrium to 
exist the force between the particles, if repulsive, must 
vary according to a higher power of the inverse distance 
than the square—e.g., the inverse fifth power—if attractive it 
must vary according to a lower inverse power than the square 
of the distance ; (3) in a system in which the kinetic energy 
cannot. be expressed as a quadratic function of the velocities 
with constant coefficients, the equations of energy-equilibrium 
no longer take the form of linear relations between the various 
components of kinetic energy, so that the commonly assumed 
analogue between temperature and kinetic energy becomes 
inapplicable. 

Prof. Cassie discussed the method and results of the paper, 
and remarked that the results of experiments appeared to 
indicate that the forces between particles varied with the 
distance according to some law more rapid than the inverse 
fifth power. 


APPOINTMENTS VACANT. 


Third Engineer-in-Charge, Ilford Urban District Council. 
Applications to Mr. J. W. Benton, clerk, by April 7. 

Car-Shed Foreman, South Shields Оогрогайоп Tramways. 
Applicatiors to Mr. J. Moore Hayton, town clerk, by March 30. 


Assistant cal Engineer, East Indian Railway. Salary, 
Rs. 450, risiug to Rs. 600, per calendar month. Applications to 
Mr. O. W. Young, secretary, 28-30, Nicholas lane, ndon, E. C., 


by April 4. Ses advertisement in last issue. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Brush (U.&.A.).—The Brush Electric Light and Power Со. propose 
to construct a plant of 5,000 kw. capacity. | 

Wishaw.—The Caledonian Railway Oo. have withdrawn their 
petition against the Wishaw Burgh Electricity, otc., Bill. 

Denver (U.S.A ). — The electric company aro about to make improve- 
ments in tho lighting plant, involving an outlay of 50,000dol. | 

Hope (U. S. A.).— The City Council are about to erect a power-house 
and to install an engine and dynamo to increase the lighting plant 

Saffron Walden.—At the request of the Town Council, the Воа а 
of Trade have sanctioned the continuance of the provisional order for 
another 12 months. 

Bexhill—The Local Government Board will hold an inquiry on 
April 1 into the application of the Council for power to borrow 82,80 
for electric lighting purposes. 

Worthing.—The Local Government Board will hold an inquiry on 
March 31 into the application of the Town Council for sanction to 
borrow £1,710 for electric lighting purposes. 

Crompton.—The question of applying for an extension of timo for 
the electric lighting order has been considered by the Council, who 
eventually d«cided to apply fur an extension. 

Canterbary.—An inquiry will be held by the Local Government 
Board on April 2 into ths application of the City Council for sanction 
to borrow £ 1 00) for their electrivity undertaking. 

. Ossett. - The Town Council have agreed to offer a strip of land in 
the destructor field at бз. per yard to the Ele:trical Distribution of 
Yorkshire fur the purpose of erecting a sub-station. 

Carlislo.— The Town Council are seeking sanction to a loan of 
£5,000 fur the purposes of their electricity undertaking, and an 
inquiry will be held by the Local Government Board on April 2. 

Red Deer (Canada) — Alberta Government will build a telephone 
line to Pine Lake almost at once, as all requirements with regard to 
numbers have been complied with for the construction of such a line. 

Tramway S rap Metal —The Borough Oouncil of Croydon aie 
about to offer for sale 74 tons scrap trolley wire and 12Jcwt. of gun- 
metal overhead line fittings. For particulars seo our advertisement 
columns. 

Stirling.—The engineers monthly report at the last Council 
meeting showed that in February 40,761 units of electricity were 
generated at the power station, as compared with 38,958 for the same. 
period in 1907. , 

Bridgend —The Urban District Council have depositod. in the 
Private Bill office of the House of Lords a petition praying to be heard 
against the proposed alteration in the South Wales Klectrical Power 
Distribution Bill. 

Liquidation.—' Tho London Gazette announces that creditors of tho 
York Electrical Co. are required to send all particulars of their claims 
to Мг. О. А. Rymer, the liquidator, Yorkshire Bauk Ohambers, 
Nessgate, York, by April 11. 

Hull— At a meeting of the Hull Corporation Telephones Com- 
mittee the chairman stated that 257 additional instruments had been 
fixed during the past year, and 170 during the past three months, 
This was the largest increase of any quarter. 

St. Marylebone.—The Electric Supply Committee report that, 
pursuant to his agreement with the Borough Council, Mr. A. Wright, 
their consulting electrical engineer, has received in commissions on 
capital expenditure since his appointment a total sum of £24,862. 

Sunderland. —The firm of Sir James Laing and Sons, shipbuilders, 
Sunderland, are now secming a supply of Oorporatio: electricity, 
satisfactory arrangements having been come to between the company 
and the Electricity Cominittee. It is expected that 1,200 or more 
men will at once resume work. . 

Croydon. —Тһе Lighting and Electricity Committee of the Corpora- 
tion have received 37 applications for private lighting, being equivalent 
to 1,080 8 с.р. lamps. New consumers connected numbered 17, 
equivalent to 1,734 8-с p. lamps, and the reconnections numbered 
nine, equivalent to 391 8-c.p. lamps. 

Oldham.—At a meeting of the Electricity Committee of the Oor- 
poration the engineer reported that the units sold were: for lighting 
and power 59,994, and for traction 160,002, a total of 219,996. The 
number of lampe connected to date were: aro, 354; incandescent, 
24,458 ; motors, 587—equivalent to 116,566 of 8-c.p. 

Mansfield. —At the last meeting of the Town Council the engineer 
reported 43,519 units passing through station meters during February, 
an increase of 7,468 on the year; traction units generated 45,589, 
increase 5,624—total increase, 11,092. The question of the provision 
of an economiser was left with the chairman and a sub-committee, 

Huddersfield.—At the last meeting of the Borough Council the 
electrical engineer reported that the number of consumers during the 

t month was 2,666, and the number of lamps connected 196,604, 
increases of 20 and 1,015 as compared with the previous month. The 
tender was accepted of Messrs. Schofield and Taylor for a plant 
governor. 

Long Eaton.—At the last meeting of the Urban District Council 
а letter was read from the Local Government Board stating that they 
had received a report from the inspector who held an inquiry as to- 
the proposed loan for the extension of the electric light works. They 
had sanctioned the borrowing of £5,858 for engine and dynamo, 
£3,337 for mains, and £600 for meters, 

Hammeramith.— Agreements with the Franoo- British. Exhibition. 
Committee and with the Kensington and Kuightsbridge and the 
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Notting Hill Electric Lighting Companies as to the supply of elec- 
trical energy to the Franco-British Exhibition have been exchanged 


with the Ccuncil electricity department, and the Exhibition Committee 
have paid a deposit of £1,000 as arranged. 


ION family living in a house in George-street last sr 
a narrow escape from gas poisoning. It appears that gas esca 
through a pipe near the house and filled the building to suffocating. 
One member of the family was discovered in a state of collapse. This 
oocurrence is still another proof of the folly of distributing poisonous 
elements through pipes in the public streets. 


Release of Trustees.—According to the London Gazette, Mr. 8 
Wells Page, 30, Lichfield-street, Wolverhampton, has been released 
from trusteeship in the estate of Mr. К. O. Moran, electrical engineer 
and contractor, 80a, Teddesley-street, Walsall, Staffs. Mr. E. P. 
Jobson, 199, Wolverhampton-street, Dudley, has been released from 
trusteeship in the estate of Mr. O. W. Stafford, electrical engineer, 
59, Toll End-road, Ocker Hill, Tipton. 


India.—Preliminary work has been commenced in connection with 
the establishment of the projected series of wireless telegraph 
stations along the Benadir coast. The apparatus will be of 
a greatly improved type. The station at Mogadoxo is expected to 
have a range of about 1,800 miles, and may even be able to com- 
municate with India. Italy will thus be the first to introduce the 
advantages of the wireless telegraph to the Indian Ocean. 


Stoke.—Tho following comparative statement of the use of elec- 
tricity by the Board of Guardians for the last two years was submitted 
by the consulting 8 at the last meeting of the Board: Number 
of units—1906, 98,251; 1907, 105, 081— difference, 7 per cent. increase. 
Coal—1906, 904 tons; 1907, 609 tons—difference, 55 per cent. decrease. 
Pounds of coal por unit—1906, 20:6; 1907, 13—difference, 37 per 
cent. decrease. Oottage houses, units not taken—5,435 units. 


Cranbrook (Canada).—A large power and hydraulic plant is 
under construction at Bull River. The power plant when installed 
will have a capacity of not less than 8,000 h.p., and will be used for 
generating electricity, for power and lighting purposes, to be trans- 
mitted to every city, town, and camp in South-East Kootenay. The 
hydraulic plant will be the largest in the district. Bull River will be 
diverted so as to enable the company to wash the bed of the river, also 
the old channels. 

North Metropolitan Electric Power Supply Co.—Sir Ernest 
Spencer, presiding at the meeting of this company, said the revenue 
for 1907 was £59,373, as against £44,191 in 1906. Thore was an 
increasc in expendituro, but that was satisfactorily explained by 
various circumstances. One of the most important causes was the 
increased cost of coal. The units sold during the усаг amounted to 
11,185,516, as compared with 7,999,567 units in 1906, and he was 
. pleased to say that there was every indication for а further satisfactory 
expansion of business during the current year. 


Toronto.— Application is being made to the Legislature for a 
charter incorporating the Lorne Power Oo., who desire to est.blish 
their base of operations at Wabageshik Falle, The petitioners ask to 
be given the right to generate and distribute electricity, to operate 
mines, and construct ап ore-reducing plant. In addition it is asked 
that they should be gi n powers to construct a railway, to be operated 
either by steam or electricity, from a point near the falls to the town- 
ship of Denison. ` 


Cavan and Monaghan. —A representative of the Post Office has 
been making inquiries in the urban districts of these counties with a 
viow to ascertaining what amount of support would be accorded the 
installation of a telephone system linking Cavan, Clones, Belturbet, 
Carrickmacross, Ballybay, Crossmaglen, Oastleblayney, Cootehill, and 
other towns with the trunk lines, thus bringing them into touch with 
the principal cities and towns in Ireland. The support of the local 
Boards in the districts has also been asked for. It is understood that 
& considerable number of contracts have been signed in each of the 
towns visited. 


Salford.—The Education Committee have decided, on the grounds 
of safety, economy, and efficiency, to rewire the whole of the institute 
with the exception of that portion in which rewiring has recently been 
carried out. e work will be done in sections, and provision will be 
included in the estimates for the current year in which the work is to 
be carried out. This sum will total £300, and be provided in the 
estimates for the ensuing year. The Electricity Committee have been 
instructed to request the borough electrical engineer to рге тө а сош- 
plete scheme, as far as possible, as to the order in which the work of 
the various sections should be carried out. 


 Flint.— Progress is being made with the proposed scheme for light- 
ing the town by electricity, and with this object in view Mr. Louis 
Hunt, Sandycroft Foundry Co. (who has been engaged by the Council 
to furnish a prelininary report), in company with another expert, and 
Mr. A. О. Williams, architect, Chester, on Wednesday made a tour of 
the borough. The district is admirably adapted for the installation 
of electricity, and with a superabundance of water flowing to waste 
the opinion is expressed that the proposed scheme will be anythin 

but a costly one. The scheme is one which meets with genera 
favour, and the preliminary report is looked forward to with much 
interest. 

Claremont (Australia).—During last year the Municipal Council 
floated a loan of £4,000 at 44 per cent. in order to carry out an exten- 
sion of the electric lighting plant. The installation of a battery for 
supplying a continuous service of current was the most important 
work accomplished. The last annual report of the engineers showed 
that the total number of units generated was 102,487, as ag tinst 
90,099 for the previous year. The number of consumers was 231, as 
against 205 for 1906 ; and the number of street lights was 237, cover- 
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working costs of £1,004. The works have been in existence since 
Feb. 22, 1905. 

Dorking.—On behalf of the Local Government Board, Mr. Н. В. 
Hooper, M.I.O.E., held an inquiry on Tuesday into the applica- 
tion of the Urban Council for sanction to borrow £11,600 for purposes 
of electrio lighting. The clerk said the area of the urban district, 
which was the area of the supply, was 1,539 acres, and the population 
at the last census 7.670, probably 8,000 now. The annual assessable 
value was £48,209. The total indebtedness of the Council for all 
purposes was £41,981. The general district rate each half-year was 
ls. 8d. and the poor rate 1s. 61., making a total of 6s. 41. per 
annum. After the usual evidence was tendered, the inspe:tor stated 
he would report. 


Fareham.—The Fareham Urban District Council have decided 
upon an extension of the electric light works. The chairman formally 
moved the adoption of the report of the Council in committee, and 
said that, as was generally well known, the electric lighting under- 
taking had been progressing favourably, aud at last the works had got 
to the extent of their capacity. In consequence the Council hai had 
to deal with it as a commercial undertaking. After full and careful 
consideration of the whole subject the committee recommended that 
Mossrs. May and Hawes be instructed to prepare the necessary plins, 
specifications, and estimates, and that application be made to the 
Local Government Board for sanction to borrow the sum of £10,000 
to carry out the works. The resolution was carried unanimously. 


Luton.—A deputation, representing traders in Wellington-street, 
have interviewed the Oorporation Electricity Committee as to the 
erection of certain arc amp in that thoroughfare. It was explained 
to the committee the Wellington-street shopkeepers’ intention of 
advertising that street as a shopping centre by the erection, at their 
own expense, of five arc lamps between George-street and Stuart- 
street, suspended in the centre of the roadway by means of span 
wires, and their desire that the electrical engineer should carry out 
the installation and that the committee sheuld charge a low rate for 
the current used by the arc lamps. It was resolved by the committee 
that the proposals of the deputation be acceded to, aud that the price 
of current be at 2d. per unit, and to this the Council have agreed. 


Stock Exohange.—Applications have been made to the Stock 
Exchange Committee to appoint special settling days in Mexican 
Light and Power Oo.’s 1,500,000dol. 7 per cent. cumulative con- 
vertible preference shares of 100dol. , and British Aluminium 
Co.’s 20,000 ordinary shares of £5 each, fully paid, Nos. 40,001 to 
60,000, and 20,000 7 per cent. cumulative preference shares of £5 
each, fully paid, Nos. 40,001 to £60,000. The committee has further 
been asked to allow the following securities to be quoted in the official 
list: Oanadian General Electric Oo.’s 2,000, ol. cumulative 

reference stock in shares of 100dol. each, and Oounty of London 

lectric Supply Oo.’s provisional certificates for a further issue of 
10,026 6 per cent. cumulative preference shares of £10 each, £4 paid, 
Nos. 120,001 to 130,026. 


Gillingham.—A Local Government Board inquiry has been held 
into the application of the Town Council for sanction to the borrowing 
of £5,000 for extending the mains of the electric lighting undertaking. 
The town clerk gave the usual preliminary statistics. e stated that 
the population of the borough at the last census was 42,745, and the 
estimated population for 1908 was 48,000, while the area was 5,054 
acres. The rateablo value was £144,791, and the rateable value of 
Government property, in addition, was £39,619. The assessable value 
was £135,336. 5s., Government property, £55,247. A penny rate 
produced about £650. The total indebtedness of the borough was 
£143,321, and the present application was for £5,000, the repayment 
of which was to cover a period of 20 years. After a great deal of 
evidence for and against, the inspector intimated that he would report, 
in due conrse. 


Monmouth.—An inquiry was held on the 19th inst. by Mr. J. 
Frederick Willis, Local Government Board inspeotor. The Corpora- 
tion had borrowed £10,000 from a local bank, on the security of a 
local nobleman, for electric lighting works, and the Local Government 
Board objected to the rates being used for реше of the interest. 
The Corporation now applied for a provisional order to remove this 
debt from the other debtsof the Corporation. thus extending their 
borrowing powers, as а way out of the difficulty. The total indebted- 
ness to the bank is £10,553. There are a few assets available, which 
would reduce that sum to about £9,000. Mr. Tweedy, borough 
treasurer, asked advice from the inspector as to the necessary increase 
in the rates this year. Mr. Willis replied that it would Бе safe for 
him to take one-twontieth of £9,000 as a basis to make the rate. The 
inquiry then closed. 


Institution of Electrical Engineers.—The last meeting of the 
session of the Glasgow Students' Section of the Institution of Elec- 
trical Engineers was held on the 20th inst. at the Technical College, 
Prof. Magnus Maolean presiding. Mr. Norman Young read a paper 
on Water Resistances.” Не dealt with the absorption of power 
generated by electrical machines under test, and showed how such 
varying conditions as area of plates, density of solution, temperature 
of fluid, and distance apart of the plates affected the electrical resistanoe. 
Mr Young described a form of resistance employed at the works ho 
was connected with, and showed its advantages over the ordinary long 
tank type. A hearty vote of thanks was accorded to Mr. Young for 
his interesting paper. Prof. Magnus Maclean was re-elected chairman 
of the Students’ Section, and Messrs. J. 8. Nicholson, B. Sc., and 
R. B Mitchell were reappointed vice chairmen. while Messrs. James 
Miller and Fred. H. Downie, B.Sc., were elected to fill the vacancies 
on the committee, and Mr. James W. Campbell, B.Sc., was re-elected 
hon. secrotary. z ' 


Wimbledon — Ata Local Government Board inquiry hel 1 this weck 


ing 163 miles. The result of the year's business gave a surplus over | at the town hall, Wimbledon, into an application by the Corporation 


e 
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to borrow £17,600 for machinery to increase the output at the elec- 
tricity works, and also the installation of a new switchboard to cost 
£5,600, there was a good deal of opposition. Mr. Н. J. Orickmay 
contended that the loan for the switchboard ought to be 
ed as a renewal rather than in the light of original require- 

If this concern was carried on at a large profit, the expen- 
diture ought to come out of the reserve fand. Mr. A. Steele 
Sheldon, town clerk, pointed out that by the terms of the order the 
Corporation was not allowed to use the reserve fund for the purchase 
of new machinery. That fund was intended to meet unforeseen con- 
tingencies. In connection with the £14,000-loan for machinery, Mr. 
Crickmay contended that the Corporation was asking for the money 
to enable it to provide electric light to an outside district. The town 
clerk refuted this, and said that the Corporation's supply to Merton 
was very small. Tho inquiry was then closed. 

Swansea Docks.—Details of a pro for the establishment of a 
now electrical station at the Swansea Docks havo been supplied to the 
trustees, from which it would appear that the general manager and 
the chief engineer hold different views respecting control. Mr. Law 
(the general manager) favours the creation of a separate electrical 
department in charge of an engineer, at a salary of about £250, 
responsible to the general manager, with a proviso that, if necessary, 
an expert should bo called i$: to advise upon new works of соп: 
struction. Mr. Schenk (the chief engi sary on the other hand. 
disputes the necessity for the creation of a separate department, and 
contends that if such a department be created the engineer appointed 
must be responsible to him. Mr. Schenk further opposes the proposed 
equipment of the King's Dock with electricity, submitting that 
hydraulic power would prove cheaper and more efficient. Mr. 
Schenk supports his contention that he should have control of any 
electrical engineer who may be appointed by stating that this is the 
oF = the Mersey and the Olyde, and at Bristol, the Wear, Hull, and 

ablin. 


Port Glasgow.—A special meeting of Port Glasgow Town Oouncil 
was held on the 23rd inst. to consider the question of a public supply 
of electricity for Port Glasgow. The minutes bore that the Elec. 
tricity Committee reported that the (ireenock Corporation was pre- 
ра to give а supply to the burgh on certain conditions. The 

reenock Town Council propose to lay the necessary high-tension 
transmission cables to Port Glasgow, and establish a low-tension 
supply throughout the burgh—the whole expenditure to Бе 
borne by Grecnock, except in those cases where a consumer's 
demand is of an exceptional nature, when the supply shall 
be the subject of a special agreement. Port Glasgow to have the 
option to purchase the whole undertaking at the expiry of 28 years. 

he Electricity Committee recommended the Council to approve 
generally of the proposed agreement with the following additions— 
viz : (1) the rate of supply to-be the same as charged to Greenock 
consumers ; (2) any deficit to be met by Greenock ; (3) that Greenock 
Corporation have no power to assess in Port Glasgow for any deficit. 
On the motion of the provost the minutes were approved of. 

Wrexham.—Iu recommending that а rate of 3s. 51. be levied for 
the ensuing year, a reduction of 6d. in the £ on the past years, 
Mr. Councillor Sauvage said that he thought that with a continuance 
of the care exercised by the officials and of the devotion to duty 
shown by the Oouncil they could see their way clear, unless something 
unforeseen happened, to manag with a rate of 3s. 3d. for some years 
tocome. This year for the first time the electric light had gone off 
the rates, the child was beginning to walk, and it was estimated that 
next year the undertaking would show a credit balance equal toa 
ld. rate. This department was the property of the ratepayers, and 
whatever profit was made went in liquidation of the rate. All they 
asked for the enterprise was а fair field and no favours, and he believed 
that in time it would bring a good deal of credit to the ratepayers. 
He, in replying to a vote of thanks, claimed that Wrexham was as 
cheap a place as anyone could come to start new factories. They 
wanted new industries in the town, and the present rate and bright 
prospects for the future should act as an чеги for people to 
come here, They could easily be accommodated, and, if necessary, 
the Council would, no doubt, help them to start by placing the large 
warehouse at the depót at their disposal, while the electricity depart- 
ment would be ready and willing to supply them with any amount of 
cheap power.—We are, indeed, glad to notice that the electricity 
department is now on a profit-earning basis, which is surely an indica- 
tion that it is clearing its way out of the depression it has been under 
from the beginning. All credit for this ashievement is due to Mr. 
Wm. G. Pickvance, the borough electrical engineer, and his able staff. 
With the development of Wrexham as an industrial centre there 
should be much further scope for the electricity department. 


TRACTION. 


Llandudno.—The Urban District Council have declined to accede 
to a request of the Great Orme Tramway Co. for permission to run 
cars on Bundays. 


Geneva Tramways Co. (1900)— The traffic receipts for the 
month of February, 1908, amounted to 173,497fr., being an increase 
on 1907 of 19,986fr. " 

Rangoon Electric Tramway and Supply Со. Тһе total tram- 
way receipts of the company for February were £4,177, an increase 
оза шо? 1907, of £1,465, the total increase from Jan. 1 being 
22, 905. | 

Rochdale.—The Corporation have been successful in obtaining a 
further reduction of over £1,600 in the assessment of their tramways 
undertaking for poor-rate purposes, and the appeal to quarter sessions 
will not now bo prosecuted. 

Madras Electric Tramways Co.—The directors recommend a 
dividend of 44 per cent. per annum (2s. 3d. per share) on the preferred 


450 


ordinary shares for the past half-year, to place £1,500 to depreciation 
and renewal fand, and to carry forward £221. 

Yardley.—At the last meeting of the District Council the chairman 
of the Tramways and Electric Lighting Oommittee reported that 
arrangements for the conclasion of the agreement with the British 
Electric Traction Oo. were well advanced, and he might promise a 
report at the next meeting. 

Buenos Ayres and Belgrano Electric Tramways Co.— Receipts 
for the week ending. March 18, 1908, converted to gold, were 
£3,879 ; corresponding week last year £3,971—decrease, £92. 
Aggregates from Jan. 1, 1908, £41,180; aggregates from Jan. 1, 
1907, £40,640—increase, £540. 

Edinburgh.—The Dean of Faculty, arbiter under the lease between 
the Edinburgh Town Council and the tramway company in regard to 
the question involving the Marchmont-road circular route, and who 
recently decided thit the tramway company were bound under the 
lease to run cars round the circular routes, has issued his award on the 
second hearing. Mr. Campbell has confirmed his previous finding on 
the ground that no reason has been shown why he shonld change his 
furmer decision. 


Glasgow.—The Corporation Tramways Committee at their last 
meeting had before them the question of extending the lines to Burn- 
side, Rutherglen, and to Rouken Glen by way of Thorniiebank. It 
was agreed to continuo consideration of the subject until the general 
policy with regard to tramw iy extensions is defined. A sub-committee 
afterwards dis:ussed the proposed establishment of а complete through 
service between the east and west ends of the city. It was resolved to 
continue the present arraugements. 


: London United Tramways Co.—Gross receipts for the yeir 1907 
amounted to £345 570, and expenses to £214,672, leaving a net 
revenue of £131,747. After meeting prior charges and preference 
dividend, there is a disposable balance of 810,260. , The interim 
dividend at the rate of 2 per cent. per annum paid in August required 
£8,973, leaving £1,287 to be carried forward. The Board state that, 
owing to the exceptionally cold and wet summer season, receipts for 
the second balf of the year's working have proved disappointing. 


Kalgoorlie (Western Australia).—The Kalgoorlie Electric Power 
Corporation has increased its plant to the extent of 1,600 h.p. The 
company's general manager has recently been in England, and while 
there purchased the new machinery. The gross receipts from the 
tramways for the month of December, 1907, wore £4,108. 18з. 8d., an 
average of £200. 8з. 81 per mile for the 203 miles open. The esti- 
mated. working expenses were £2 595. 9з. 91, and net геузпце 
£1,512. 8з. 114. Tho aggregate gross receipts from Jan. 1, 1907, to 
the end of December totalled £47,822. 63. 94. 

Aberdeen.—The average receipts per car mile of the Corporation 
tramways last week worked out at 9:51.. as against 92d. last year. 
278,571 engers were carried over 26, 783 6 miles, as against 261,506 
passengers and 28, 4762 miles in the same week of March, 1907. The 
expenditure per car mile was: olectricity. 1°27 units; traffic wages, 
22d. ; and repair a i Zd., as against 1:25 units, 2 2d. traffic wages, 
and ‘6d. repair ast year. There were 478 luggage tickets issued 
and 151 parcels delivered, and the Suburban Tramway Со. earned 
£33. 12s. 9d.. as against £33. 9з. 8d. last year. 


Clay Cross.—An effort is to be mide at Olay Oross to connect the 
town with the Midland Railway Station, which is distant some mile 
and a half, the proposal being to construct a light railway. The 
projeet is stated to be in the hands of certain gentlamen, and if the 


‘preliminaries turn out satisfactory and the railway becomes an accon- 


plished fact, it will prove a great boon to the inhabitants. The 
present station is reached by means of a switchback footpath, the 
alternate route used by vehicles being nearly a mile further round. 
Numerous efforts have been made to obtain increased railway 
facilitics, and deputation after deputation have waited on the Midland 
Railway Oo., but so far without success. 


Tramways to Loch Lomond.—Work in connection with the 
laying of the tramway track from Dalmuir to Balloch was prosecuted 
with vigour during last week. The contractors, Messrs. J. G. White 
and Co., London, while having now completed the track practically 
of half of the section from Dumbarton to Bulloch, are making 
substantial progress on that from the county tcwn to Dalmuir. The 
firm work on s system calculated to a»complish a mile of finished track 
per week, and they now will be attaining this remarkable rate of 
progress. It was anticipated that the Dumbarton-to-Alexandria section 
of the line would be opened for traffic during April, but the recent 
unfavourable weather has rendered this impossible, 


Tramways over Kew Bridge.—The Standing Orders Committee 
of the House of Lords had under consideration on the 25th inst. an 
applieation to dispense with the Standing Orders in the case of the 
London United Tramways Bill. The Earl of Onslow presided. Mr. 
Cripps, for the promoters, explained that the Bill pro the con- 
struction of tramways over Kew Bridge. The application was made 
because they had not obtained the consent of the County Councils of 
Surrey and Middlesex. Four years ago the County Councils ed а 
resolution, to which they still adhered, that they would give their 
consent if the tramways company agreed to pay а rent of £2,000 a 

ear. This was equivalent to £5,700 per mile. He submitted that 
the Councils had no right under the Standing Orders to withhold their 
consent on condition that such terms were entered into. A bargain 
such as that ought to be considered by a Select Committee. After 
hearing arguments on behalf of the County Councils, the committee 
decided that the case was one in which the Standing Orders ouyht to 
be dispensed with, and the Bill will accordingly go forward in the 
ordinary way. 

Greenwich.—The Borough Council have decided to intimate to the 
London County Council that if that 91 will undertake to construct 
a double line of electric tramway from the present terminus to either 
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Church-lane, Charlton, or Charlton-lane, the Greenwich Council will 
be prepared to carry out the widening of the road to the point to which 
the tramway is to be carried according to the plans of the borough 
engineer, on condition that the London County Council will contribute 
two-thirds of the total cost of widening, including street works. 
Further, that if the London County Council have not at present the 
necessary powers to construct such tramway east of Rainton-road, the 
Council will agree to carry out such widening of the road, but only as 
far as Rainton-road, upon the same terms as to repiyment by the 
London County Council upon that body undertaking in the next 
session of Parliament to seek the necessary powers for constructing the 
tramway to Ohurch-lane or Charlton-lane, in which case the widening 
is also to be carried out upon the same terms, such proposals being 
subject to agreement of the necessary financial arrangements as to the 
time of repayment by the London Oounty Council of their share of 
the cost of widening and agreement as to the date for the construction 
of such tramway and other matters. 


Bury.—The groes receipts for the current year from April 1 to 
March 8 were £55,846. 58. 94d. ; previous year, £47,248. 14s. Oi d., 
being an increase for the 49 weeks of £6,597. 9s. 9d. The total 
receipts on the Bury sections for the current year (49 weeks) were 
£37,082. 14s. 44d.; previous year, £31,791. Os. 034. ; total increase, 
£5,291. 14s. 4d. ; average per week since April 1, current year, £756. 
158, 9d.; previous year, £646. 18s. Sd. ; increase per week, £109. 
17s. 6d. Number of passengers carried per week has been : ordinary, 
102,717 ; оор 24,352—total, 127,069. During the last four 
weeks 768 parcels have been carried, for the carriage and delivery of 
which £6. 193. lld. bas been received. The total receipts on the 
Radcliffe sections for the current усаг (49 weeks) were S8, 853. 9s. Ad.; 
previous year, £7,838. 10s. 94d. ; total increase, £1,014. 188. 64d. ; 
average per week since April 1, current year, £180. 13s. 8d.; previous 
year, £159. 10e. ld.; increase per week, £21. 5s. 7d. The average 
number of passengers per week has been as follows: ordinary, 38,260 ; 
workpeople, 12,040 — total, 50,3500. The total receipts on the 
Hey wood sections for the current year (49 weeks) were £7,172. 9s. Id.; 
previous year, £6,912. 5s. 1044. ; total increase, £260. 5з. 24d. ; 
average per week since April 1, current усаг, £146. 7a. 6d.; previous 
year, £140. 13s. 21. ; increase per week, £5. 143. 4d. The average 
number of passengers carried per week has been as follows: ordinary, 
21,606 ; workpeople, 7,356—total, 28,962. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Victoria. —The Post master- General invites tenders for one common- 
battery switchboard. Tenders by May 26. 

Queensland.—The Postmaster-General invites tenders for the 
supply of lead-covered cables. Tenders by April 20. 

Valparaiso.—Tenders are invited for supplies for the Chilian Navy, 
including electrical machinery. Tenders by May 30. 

Bremen.—Tenders are invited by the Muni My for electrically- 
driven pumps for the sewage pumping station. "Tenders by March 30 

Madrid.—Tenders are invited by the Publio Works Department 
for the construction of electric tramways in Bilbao. Tenders by 
April 30. 

Kattowits.—Thc Prussian Government Railways invite tenders for 
telegraph cable and. telegraph construction msterial. Tenders by 
April 22. | | 

Madrid.—Tenders are invited by the Post and Telegraph Depart- 
ment for the supply of 100,000 porcelain insulators. Tenders by 
April 11. | 

Edinburgh.—Tenders are invited for the installation of electrical 
fittings at the Midlothian and Peebles District Asylum. Tenders by 
March 30. 

Buenos Ayres.—Tenders are invited for the construction and 
working of two sections of the underground electric railway. Tenders 
by May 1. 

Madrid.—The Public Works Department invite tenders for the 
construction and working of an electric tramway at Sevilla. Tenders 
by April 4. 

Madrid.—The Post and Telegraph Department invite tenders for 
laying, etc., telegraph cable between Ohefarinas and Argelia. Tenders 
by March 30. 

Madrid.—The Post and Telegraph Department invite tenders for 
the construction snd exploitation of the interurban telephone service. 
Tenders by April 2. 

Csernovitz.—In connection with the water station on the Pruth 
river, tenders are invited for electrical machinery for driving purposes. 
Tenders by April 21. 

Leeds.—Tenders are invited for the supply of steam coal for the 

wer station. Particulars from Mr. Н. Dickinson, engineer. 

enders by March 31. 

Bray.—The Urban District Council invite tenders for the annual 
supply of stores to the electricity department. Particulars from the 
Olerk. Tenders by April 7. 

Brazil —Tho Amazonas Provincial Government invite tenders for 
electric lighting, power supply, and tramways for the Manaos 
Municipality. Tenders by April 4. 

Leek.—The Urban District Council invite tenders for gas - producer 
pe and one gas-driven generator. Tenders to the Chairman of the 

lectricity Committee by April 11. 

Hobart.—Tenders are invited by the Postmaster-General for 200 
wall telephones, 800 telephone recorders, and extension of oommon- 
battery switchboard, Tenders by May 11. 


Yarmouth.—The Corporation invite tenders for the supply of 
clothing for the tramway employés. Particulars from Mr. F. L. 
Turner, general manager. Tenders by April 7. 


Sunderland.—Tenders are invited by the Corporation for the 
annual supply of stores to the tramways department. Particulars 
from the General Manager. Tenders by April 9. 


Poplar.—The Electricity Committee invite tenders for the supply 
of switchboards and gear. Particulars from the Borough Eelectrical 
Engineer. Tenders by April 29. See advertisement 


Melbourne.—The Oity Council invite tenders for hard-drawn 
copper cables. Particulars from Messrs. Ilwraith, McEaoharn, and 
Co., Billiter-square-buildings, Е.О. Tenders by April 7. i 


Tasmania. — Тһе Postmaster-General invites tenders for material 
for extension of common battery and switchboard, 200 wall telephones, 
and 800 telephone recorders and cords. Tenders by May 11. 


Weymouth.—The Weymouth and Melcombe Regis Corporation 
invite tenders for the supply of a 300-kw. steam-turbine and extension 
switchboard panel. Tenders to the Town Olerk by April 18. 


Salford.—The Town Oouncil invite tenders for the annual supply 
of stores to the electricity department.  Particulars from Mr. V. H. 
McOowen, borough electrical engineer. Tenders by March 30. 


Madrid.—The Post and Telegraph Department invite tenders for 
galvanised iron, or steel wire and bronze wire. Particulars from 
Direccion-General de Correos y Telegrafos. "Tenders by April 10. 


Dewsbury.—The Electricity Committee invite tenders for the 
supply of a surface condenser and the erection of a cooling tower. 
Tenders to the Chairman of the Electricity Committee by March 50. 


Glasgow.—The Corporation invite tenders for works in connection 
with the Haggs road sub station. Particulars from Mr. W. W. 
per the electrical engineer. Tenders to the Town Olerk by 
April 6. 

Edinburgh.— Tenders are invited for the supply of stores to the 
electricity department for one year, commencing May 16. Tenders to 
Mr. F. A. Newington, engineer, by March 30. See advortisement in 
last issuc. 


Bradford. — The Corporation invite tenders for the supply of 1,100 
tons of steel girder rails (British Standard Section No. 4), 25 tous of 
fishplates, and 20 tons of joint pieces. Tenders to the Town Clerk 
by April 4. 

Wallasey.—The Urban District Council invite tenders for the 
supply of automatic overload and reverse-current single-pole circuit 
breakers. Tenders to the Clerk. Council Offices, Egremont, Cheshire, 
by April 15. 

Huddersfield.—The Corporation invite tenders for annual supplies 
to the tramways department, including overhead line materials, cables, 
traction lamps, etc. Particulars from the General Manager. Tenders 
by March 31. ` 

Bristol.—The Electrical Committee invite tenders for a 12 months’ 
supply of arc lamp carbons and joint and junction boxes. Tenders to 
Mr. H. Faraday Proctor, city electrical engineer, by April 7. See 
advertisement. 

Poplar.—The Electricity Committee invite tenders for the erection 
of a sub-station building at Millwall. Particulars from the Borough 
Electrical Engineer, Glaucus-street, Bromley-by-Bow. Tenders to the 
Town Olerk by April 29. 

Malvern.—The Electricity Committee invite tenders for the annual 
supply of stores. Particulars from Mr. W. J. Rendell Baker, engi- 
peer and manager, Council Offices, Malvern. Tenders to Mr. H. L. 
Whatley, clerk, by April 4. 

Partick.—The Town Council invite tenders for the supply of stores 
to the electricity department, including arc lamp carbons, cables, 
engine-room stores, etc. Particulars from the Burgh Electrical 
Engineer. Tenders by April 4. 

New South Wales.—Tenders are invited by the Postmaster- 
General for 84 tons wire, hard-drawn copper (200lb. per mile), dcwt. 
tape, binding, copper (1501), per mile), 2,700 insulators, best white 
porcelain, large, Tenders by May 20. 


Sydney.—The (Government Railway Department invite tenders fo 
the supply and installation of about 44 miles of three-core, high- 
tension, paper-insulated, lead-covered feeder cable. Particulars from 
the 1 Engineer, 51, Phillips-street, Sydney. "Tenders by 
May 4. 

Newoastle-on-Tgne.—Tenders are invited for (Oontract No. 1) 
supply and delivery of 400 tons steel railway rails and fishplates ; 
also (2) for the necessary points, crossings, and manganese rails for 
turnouts, for the Quayside improvement and extension. Tenders to 
the City Engineer by March 30. 

-Leeds.—Tho Corporation invite tenders for the annual supply of 
stores to the electricity department, noinen electric lamps, fittings, 
and the sundries; indiarubber- covered cables, mains, boxes, and 
fittings and jointing and insulating materials, etc. Particulars from 
Mr. Dickinson, engineer. Tenders by March 31. 


Madrid.—The Post and Telegraph Department invite tenders for 
the construction and working of submarine telegraph cable from 
Cadiz to Teneriffe and Las Palnias, also for installation and exploitation 
of wireless telegriphy service. Particulars from Direccion-General de 
Correos y Telegrafos, 10, Carretas. Tenders by April 3. 


Melbourne (Australia).—The Postmaster-General invites tenders 
for the construction and laying complete of two submarine telegraph 
cables between the State of Victoria and the State of Tasmania. 
Tenders must be accompanied by a deposit of £1,000. Tenders to the 
Secretary, Postmaster - General's Department, 51, Spring - street, 
Melbourne, by April 14, | 
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Copenhagen. —The Commercial Intelligence Branch of the Board 
of Trade have received from his Majesty's Oonsul at кооп 
copies of the conditions and specification relatiug to а call for tenders 
for the supply of cables for electric lighting purposes. Tenders 
should be marked ''Tilbud paa Vekselstroms-kabeler," and should 
reach Direktoren for Kobenhavns Belysningsvaesen, Copenhagen, by 
March 31. | 

Glasgow.—The Corporation invite tenders for the suppl of stores 
for one year from June 1, 1908, including chilled iron brake blocks, 
car wheels, etc.; carbon brushes; v i indiarubber cables ; 
cast-iron castings ; malleable iron castings ; cast-stoel castings ; india- 
rubber and asbestos goods; springs; tiebars ; galvanised wires; and 
fuel for Pinkston power station. Particulars from the General Tram- 
ways Manager. "lenders to the Town Olerk by April 6. 

Manchester.—The Lancashire and Yorkshire Railway Co. invite 
tenders for the supply of stores during 12 months ending April 30, 
1909, including signal and telegraph fittings ; signal, telegraph, and 
electric light wires; steel springs (spiral); steel cotters and pins; 
steel plates (Siemens) ; steel sheets, etc. ; steel tubes for boilers ; steel 
tubing (cold-drawn weldless) ; tinned and zinc sheets, etc. ; wire; 
wire rope, etc. Particulars from Mr. Waring, Stores Department, 
Osborne-street, Manchester, and tenders to Mr. R. C. Irwin, secretary, 
Hunt’s Bank, Manchester, by March 30. 


RESULTS OF TENDERS. 


Manchester.—The Corporation have placed an order with Johnson 
and Phillips for supply and erection of three-phase transformers for 
one of their sub-stations. 

Hucknall Colliery.—An order has been placed with Johnson and 
Phillips for the Supply and erection of three-phase high-tension 
overhead transmission line. 

Bristol Docks.—The Docks Committee has placed an order with 
Jobnson and Phillips for complete installation of cable, switchgear, 
arc lamps, etc., for Avonmouth Dock. 

Hastings.—The Town Council have accepted the tender of Messrs. 
Bradbury, Son, and Co., London, for the supply of coal at the 
electricity works during the six months from ne 1. 

Victoria.—The tender of Messrs. A. Roberts ani Son has been 
accepted for the supply ot two five-head batteries at £195 each, and 
that of Messrs. Johns and Waygood for two five-head batterios at 
£195 each. 

Beckenham.—The Urban District Council have accepted the 
following tenders for annual supplies: H. R. Mansfield, cable troughs ; 
C. O. Wakefield and Co., engine oil and cylinder oil ; Englebert and 
Co., crank-chamber oil. 

Hammersmith.—The Electricity and Lighting Committee recom- 
mend the acceptance of the tender of Messrs. Baboock and Wilcox for 
£1,285 and the tender of the Stirling Boiler Oo. for £1,671, in 
connection with the electricity works extensions. 

Australia.—The D.P. Battery Co. have received an order for a 
battery for telegraph work from the Commonwealth Government of 
Australia, and a repeat order for additional cells for their battery from 
the Bunbury Electric Light and Power Co. of Western Australia. 

London, N.—The Islington Borough Council have accepted the 
tender of Messrs. Babcock and Wilcox for boilers for the extension at 
the electric lighting station for £10,694, and that of Messrs. Willans 
and Robinson for the supply ofa turbo-generator and Willans alternator 
for £8,968. 

Huddersfield.—The Council have accepted the tenders of Messrs. 
W. H. Roy and Co., of Manchester, for the construction of a cooling 
pond; the British Thomson-Houston Oo. for transformers, eto., for 
extension to Messrs, Whiteley’s premises; the British Westinghouse 
Electric and Manufacturing Co. for transformers for supply to 
Longroyd Mills ; and Ferranti, Limited, for switehgear. 

Queensland.—The ‘following tenders have been accepted for 
supplies to the Postmaster-General’s department: W. T. Henley's 
Telegraph Works, 880 yards lead-covered cable 208 pair 12310. con- 
ductor per mile, 2,860 104 pair 1241b. £360, 320 78 201b. £380, 
5,941 52 201b. £285, 140 39 201Ь. £245, 880 26 2010. £180, 410 13 
20lb. £115, 880 2 201. £25; Zwicker, Tod, and Co., Melbourne, 
4,000 small cordeau insulators, 3d. each; A. Sargeant and Co., 
Brisbane, 2,000 black iron Y spindles, 2s. l4d. each; 100wt. soft- 
drawn copper wire, 50lb. per mile, £88 per ton. 


OPENINGS FOR CONTRACTORS. 


ABERBARGOED—School, Rhymney Valley, Group of Managers, Mon- 
mouthshire Section. 

AnERDEEN— Electricity undertaking (£6,644), Town Council. 

ABERDEEN —T wo dwelling-hou:ses, Devanha-gardens, Messrs. T. Wood 
and Lees; dwelling-house, Balnagask-road, Messrs, Freeland Bros.; 
pavilion, University-road, Aberdeen University Oourt—Mesers. 
A. Marshall Mackenzie and Son, architects ; additions, premises, 
Fraser-road, Messrs. Edgar and Crerar; store, timber drying 
shed, eto., Justice Mill-lane, Messrs. R. Beattie and Son. 

ARERYSTWYTH—Four houses, North-road, Messrs. Jones and Lewis. 

Acock’s GrEEN—Elementary school (£18,002), Worcester County 
Council. 

ADDINGHAM—Alterations, High Provided School (£624), 
Riding Education Committee. 

ALDGATE, E.—New brancli post office (£2,52)). 

ALLoA—lIIluminating hospital by electricity (£419), Council. 

ANsLow—Council school to accommodate 138 scholars, Staffs Educa- 
tion Committee, | 


West 


ANNFIELD PLAIN—Two houses, Greencroft Estate, Mesars. Wilkinson 
and Crowley; three houses, Mary- street, Mr. W. б. Fawcett; 
four dwelling-houses, Neale-street, Mr. S. Ledger; four houses, 
South Medomsley, Mr. G. T. Wilson. 

AsToN—Musie hall, Pottor's-lane, Newtown (£10,000), Mr. H. F. 

Stirling. 

BALRYZ— Eulargement, St. John's Parish Church (£3,000), Church 
wardens. 

BALLYSHANNON—Housing scheme, Rural District Council. 

Barcorp—Vicarage, Rev. T. Richards. О 

Barx ELMs- Extensions, boiler-house (£100), Metropolitan Water 
Board. 

BARNOLDSWICK — Extensions, elementary schools, West 
Education Committee. 

BARNSLEY—Alterations and additions, residence. Mr. E. W. Dyson, 
architect. | 

BARROWFIELD —Warehouse, Holmfield Mills Oo.; 
street, Mr. Lonsdale Natter. 

BepForp—Three houses, Elstow-road, Messrs. Jacobs and Burton; 
four houses, Short-street, Mr. C. Bushby; two houses, Devon- 
road, Mr. А. Prossier; three houses, Churchville-road, Messrs. 
B. Litchfield and Son; eight houses, Campbell.road, Meesis. 
Jacobs and Burton. 

BELPER—Extensions to Sunday schools connected with 
(£300), Wesleyans. 

BEVERLEY—Public-house, Church-lane, Messrs. Moor and Robson ; 
shop, Swinemoor-lane, Messrs. Wiight and Hoggard; house, 
Trinity-lane, Mr. O. Bulmer; six houses, Swinemoor-lane, Mr. 
Crossland. 

BEXHILL—Electric lighting (£2,860), Town Council. 

BLAckBURN—Y.M.C.A: hall, Limbrick. Mr. F. J. Parkinson, 
architect. 

BLACKHEATH—New post office (£7,390). 

BLaiRcowRIE—Motor garage, Commercial-street, Mr. W. Orockart. 

BrLoowsBunvy, W. O.—Alterations, County Court (£1,060) ; extensions, 
main buildings. 

BLyTH—Premises (£2,000), Blyth Constitutional Club. 

BouRNEMOUTH—Public conveniences (£3,250), Town Council. 

BranpoN—Enlargement of concert hall (£1,000). 

BripGwaTER—Bandstand, Blake Gardens (£150), Town Council. 

BricHousE—Secondary school, Governors. 

BRIGHTON—Pavilion, municipal golf links (£4,000). 

BRicHToN—Ohurch hall, Lewes-road (£1,100), Mr. T. Garrett. 

BBISTOL— Ате lamp carbons, ete., City Electrical Engineer. 

BRoMLEY—Two houses, Langdon-road. Mr. H. R. Lattet; house, 
Elmstead-lane, Messrs. Thorne and Norman; house, Edward-road, 
Mr. C. Quiunell; five houses, Gilbert-road, Kinnaird Park Estato 
Co.; house, Park-avenue, Mr. E. Pawley ; two shops, Widmore- 
road, Mr. P. Coad. 

BnowrroN, W.— Extensions, Oounty Court buildings (£9,250). 

BRvNcocu — Elementary school, Glamorgan County Council. 

BuRMA — Courthouse, Amherst (£2,200), Government, 

BuRNLEY — Club premises, Parker - street. Messrs. Hitchin and 
Pritchard, architects. 

Bury—Council school, Education Authority. 

Bury—Extensions to works, Messrs. C. Walnisley and Oo. 

BuxToN— Electric lighting purposes, Urban District Council. 

CAKEMORE — Police buildings (£2,600), Worcester County Council. 

CAMBORNE—Two houses, Cross-street, Mr. Trounson; house and 
shop, Trelowarren-stroet, Messrs. Blewitt and Bunney; two 
houses, Enys-road, Mr. A. Parsons. 

CAMBRIDGE—Mission room and house, Romsey-terrace, Messrs. Lewis 
and Gibson ; additions, Jesus College, Governors. 

CAMBRIDGE - Elementary school, Towa Council. 

CANTERBURY —Elcctricity undertaking (£4 000), City Council. 

CARDIFF— School buildings, Nazareth House (£6,000), Mr. E. 
Corbett. 

CARDIFF — Parish hall, Lowis-streot. . Messrs. Veall and Sant, 
architects. 

CARLISLE— Electricity undertaking (£5,000), Town Council. 

CAnsHALTON—Offices for Urban District Council Mr. W. W. Gale, 
uh i development, Westmead estate, Messrs. Dartnell and 

nks. 


Riding 


12 houses, . Fife- 


church 


CAsHEL— Housing scheme (£56,428), Rural District Council. 
OAS TLEBAn— Housing scheme (£10,630), Rural District Council. 
CHATHAM—Villa, Maidstone-road, Mr. R. W. Sayer; alteration», 
Prince of Wales Hotel, Railway-street, Truman, Hanbury, and 
Co.; stores at High- street, Messrs. S. J. Hart and Son; bungalow, 
Walderslade, and bungalow, Robin Hood-lane, Mr. H. W. е, 
CHEADLE HuLME— Council school, County Education Committee. 
CHELMSFORD—Buildings and alteration, Brentwood grammar 801100]. 
CHERITON—Station near Risboro'-lane, Railway Authorities. 
CHESELBORNE— Elementary school, Dorset Education Committee. 
CuiswiIck— Public conveniences (£1,200), Urban District Council. 
OLAPHAM, S8S.W.—Five houses, Old Town, Mr. А. P. Lambert. 
CLAPHAM (Үоккѕ)— Elementary school, West Riding Education 
Committee. 
CLEATOR Moor—Catholic hall (£2,000), Parish Priest. 
CLECKHEATON— Sccondary schools, Education Committee. 
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E school, Elliston- street, Lindsey County 

uncil. 

CLoNEs—W orkmen's dwellings (£21,229), Rural District Council. 

CoLERAINE—Housing scheme (£18,497), Rural District Council. 

CoxsEkTr— Elementary school, Malton Oolliery, Durham County 
Education Committee. 

CounpoN—House, Trustees of the Shildon Primitive Methodist 
Circuit. 

CricKLEWoop— Workshops, etc. (£1,000), Metropolitan Water Board. 

Crompron—Mortuary, Council. 

CuPAR—Extensions, school (£3,000), School Board. 

DARLINGTON—Boiler, electricity works (£1,030), Town Council. 

DARTMOUTH—Two houses, Caleman-court, Town Council. 

DARTMOUTH —Alterations and additions, public convenience, Bayard's 
Cove, Corporation. 

DARTON—Nurses’ house. Messrs. R. and W. Dixon, architects. 

DEAN BaANK— Baptist Sunday school, Trustees. 

DENVER—Additions to Non-Provided school. 
Upcher, architeots. 

Drersy—Day schools in connection with St. Joseph's Roman Catholic 
Church (£5,000). 

DEewsspuryY—Three houses, Westtown. 
architects. 

Ditton Mancu—Workmon's. dwellings (£1,830), Urban District 
Council. 

Doppincton—Houso, Mr. Harding. 

DonK1NG— Electric lighting (£11,600), Urban District Council. 

DupLEY —Enlargement, post office (£3,000). 

DuNDEÉE —Erection and equipment of a laboratory, University College 
Authorities. 

DunpEE—Additions, house, Bernard-street, Mr. James Knight; 
villas, Blackness-road, Mr. J. G. Gilchrist; alterations, Royal 
Orphan Institution, Broughty Ferry-road, Directors ; alterations, 
house, Crichton-strect, Tiustees of the late David Pirie ; work- 
shops, East Henderaon's-wynd, Messrs. M'Culloch and Jamieson ; 
motor garage, etc., Fazel Hall-drive, Mr. H. T. Walker ; work- 
shop, Larch-street, Mr. George Kilgour; motor-house, Farrington- 
street, Mr. J. Wa':on ; alterations, house, Murraygate, Mathor's 
Trustees. 

DuNFERMLINE— Alterations, etc., City Arms Hotel, Messrs. Fraser 
and Car it hael ; shop and dwelling-house, Chalmers-street, Mr. 
A. Егазг. 

DunHAM—Elementary school, Ohilton-buildings, Durham Education 
Committee. 

DunHaM—Additions, St. John's Church, Neville’s Cross, Rev. H. 
Robinscn ; branch store, Neville's Oross, Durham Co-operative 
Sooiety. 

Earsy—Elen.entary school, West Riding Education Committee. 

EASINGTON—Two houses, Seaton, Messrs. Olark ; 13 houses New 
Seaham, Mr. Curry ; sev n houses New Seaham, Mr. Jackson ; 
six houses, New Seaham, Messrs. Wilkinson and Turnbull ; 
alterations, Haswell Tavern, Messis Nimmo. 

EAsTnOUnNE— Mission church, Hampton Park, Trustees. 

East HAM —– Eight houses, Grosvenor-gardens, Mr. Е. Hamlett ; sho 


aod heuse, Mitcham- road, Mr. W. Allerton: house, Romſord- 
road, Mr. Е. Farquhar. 


East Hanpwick - Elementary schoo), Board of Education. 


EnBw VaLE—Twenty-seven houses near Oll Shop Row, Mr. Е. 
Fudge. 


Ессіз — Elementary school, Beech-street, Education Authority. 

ENNISCORTHY—Housing scheme (£94,891), Rural District Council. 

FAIRFIELD - Restoration, Fairfield Moravian Church (£1,700). 

Feurxstowez—Pavilion, Hamilton - terrace Cliffs, Felixstowe and 
Walton Urban District Council. 

Fe rrYHILL—Eleven houses, Broom-road, Mr. Walton 

FLEETWOOD—Six houses, Oak-street, Councillor Whittaker. 

FromE—Electric lighting (£11,100), Urban District Council. 

GAINSBOROUGH—Hlospital, Urban District Council. . 

GLENTIES —W orkmen’s dwellings (£7,518), Rural District Council. 

GnANGE —Additions, Victoria Hall, Urban District Council. 

GREENWICH —Alterations, superintendent's lodge, Greenwich Park. 

GUILDFORD—Additions and alterations, baths, Castle-street, Town 
Council. 

Hackney, N. E.—Shope, Mare-street, owner, 1, Victoria Park- road. 

HaALirFAXx —Enlargement, post office (£1,500). 

HAMMERSMITH, W.—Engine and boiler houses (21,000), Metropolitan 
Water Board. 

HAMMERSMITH, W —Houses, Dunraven-road, Mr. W. G. Ingram 

HAMMERSMITH, W.—Six blocks of flats, Mr. F. W. Hingston. 

HAMPSTEAD Way — Development of estate, Meesrs. Parker and 
Unwin. 

HARDINGHAM—Chapel, Wymondham Circuit. 

HARPENDEN—Laundry, ete., Harpenden-rise, Messrs. Messer and Oo.; 
additions, Salisbury Villa, Milton-road, Mr. Ordish ; nine houses, 
Holybush-lane, Mr. E C. Jarvis, 

HarwicH—Secondary school, County Education Committee. 

HasriNcs—Drill hall, Bexhill-road, Messrs, Boulton and Paul; two 
houses, Bexhill.road, Mr. P. В. Papillion ; two houses, Middle- 
road, Mr. Sellens. 

HEALINc—Elementary school, Lindsey County Council. 


Messrs. Lacey and 


Messrs, J. Futh and Son, 
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Henpon—Additions, factory, The Hyde, Messrs. A. Garston and Co. 

Henpon—Seventeen houses, Mr. E. Evans. 

HEgEFORD—Workmen’s dwellings (£3,800), City Council. 

HEYsIDE— Vicarage to church (£700), Ecclesiastical Commissioners. 

Heywoop—Extensions, electricity works (£9,000). 

HINCKLEY—Public baths (£2,610), Urban District Council. 

HornoRN, W.C.— Additions, sub-station, Charing Cross, West End, 
and City Electricity Supply Co. 

HoLLOWAVY, N.—Extension, post office sorting department (£2,080). 

HoRNsEY— Extension, sorting office (£2,200). | 

HuppERsFIELD—Manager's house, etc., sewage works, Deighton, 
Town Oouccil. 


ILFonp—Extension, premises, Seven King:-road, Messrs. Ward and 
Ward ; six houses, Messrs. Rawlins and Co. 

IsLE or Man—Hosrital (£20,000), Governors of the Isle of Man 
Hospital. 

Jarrow —Houses, Grange-road, Mr. B. Hall; additions, business 
premises, High-street, Mr. Hall. 

Кк1зо —Two villas, Messrs. W. Simpson and Son; workmen's dwell- 
ings, Maxton, Messrs. R. and J. Grieve. 


KEMPTON Park — Workshops, etc. (£3,000), Metropolitan Water 
Board. 


KENSINGTON, W.—Erection, tea-hous^, etc., Hyde Park (£1,600). 

KEW — Alterations, Cambridge Cottage, Royal Botanical Gardone. 

Krw— Extensions, fitting shops (£150), Metropolitan Water Board. 

KIDDERMINSTER — House, Shrubbery.street, Mr. T. L. Brain; mission 
church, Broadwaters, Rev. W. G. Melville; additional storeroom, 
workhouse, Board of Guaidians. 

KILMALLOCK— Housing scheme (£80,250), Rural District Council. 


KiNGSTON-ON-THAMES— Extensive alterations, Royal County Theatre, 
Mr. P. Davy, proprietor. 


KInKWaLL—Enlargement of Post Office, Н.М. Commissioners of 
Works. 


LAKHSAR—Police station (£2,253). 

LANGHOLM—Post office, High-street, Town Council. 

LEAMINGTON— Enlargement, post office (£3,000). 

LEEK — Electricity works extensions, Urban District Council. 

LEEK —Club building, Compton, Messrs. Wardell and Co. 

LEerroN—Mill buildings, Messrs. Brierley and Wall. 

LEWES— Council school, Education Committee. 

LEWISHAM, 8.E.— Eleven shops, Muirkirk-road, Messrs. Norfolk and 
P. ior; 14 houses, Binkwell road, Messrs. Hatch and Hatch. 

LevToN—Extension, sorting office (£2,000). 

Li xTnwATrE - Houses and shops, Causeway-side, Mr. B. Whiteley ; 
six houses, Smithriding, Mr. W. Hayes; shop, Smithriding, 
Mr. Н. S. Heppenstall. 

Lisnukx— Housing scheme (£20,180), Rural District Council. 

LIVERSEDGE—Three houscs, Robert Town. Mr. Lister Coates, 
architect. 

LLANDAFF—Elementary school, Dinas Powis, Glamorgan County 
Council. 

Luawntrisant — Elementary school, 
Council. 

Lox ponDERRY — Woikmen's 
Council. 

LoNce'roN—New post office (£2,000). 

LorHERSDALE— 1 mprovements, school buildings (£238), West Riding 
Education Committee 

LowEsTorT — Extension, post office (£750). 

LuMLEY—Alterations, Council school, Durham County Council. 

LuroN— Eight houses, Dordeu's- road, Leagrave, Mr. R. Melcombe. 

MacukN —Alterations and ad litions, Baptist chapel. Mr. J. H. 
Phillips, architect. 

Mapras— Municipal market (£1,110), Negapatam, Government. 

MacuerareLt—Housiog scheme (£37,790), Rural District Council. 

MANCITESTER— Shops, (ffices, and stockrooms, Market-strect, Messrs. 
Beaumont and Sons. | 

MAnGATE —New post office (£1,000). 

MARKET HKosworti— Eighteen houses, Desford Colliery Co. 

MARYLEBONE, W.—Depét for carts, etc., Grove-road, Mr. J. Р. 
Waddington. 

MELTON MowsRray—Two houses, Victoria-street, Mr. Watts; house, 
Ciaven-street, Mr. Denman. 

MIDDLETON —S condary school, Education Authority. 

MipsoukR Norton—Factory, South View- road, Mr. G. Prior; shop, 
Radstock-1oad, Mr. F. Wines. 

MITCHELSTOW N—Housing scheme (£35,190), Rural District Council. 

MocERHANGER—Elementary school, Beds Education Committee. 

NEATH — Housing scheme (£28,028), Rural District Council. 


NEATH—Additional workhouse accommodation (£4,600), Board of 
Guardians, 


NETHERTON — Drapery stores, 
Society. 
NEWCASTLE-ON-TYNE—Extension, post office (£5,000). 


NEWTOWNARDS—Workmen’s dwellings (£37,000), Urban District 
Council. 


NEWTOWNCUNNINGHAM—Schools, Committee of Newtowncunningham 
Presbyterian Church. 


Talbot, Glamorgan County 
dwellings (£30,824), Derry No. 2 


Netherton Co-operative Trading 


THE ELECTRICAL ENGINEER, MARCH 27, 1908. 


463 


NonTH Broomuttt—School-chapel, Primitive Methodist Trustees. 

NonwicH — United Methodist church, Rodeberry-road, St. Clement 
Hill (£2,600), Trustees. 

NORD TAM PNE houses, Trinity-road, Herne Hill, Mr. H. D. 


OnAN—New post office (£6,000). 

Ог.» DeER—Rectory, Managers of St. Drostane's Episcopal Church: 

OLDHAM—Sunday school for parish of St. Ambrose, Prince Charlie- 
street (£3,500). | 

OswEsTRY—Secondary school (£6,000), Salop County Oouncil. 

PAISLEY—Two houses, Ralston, Mr. A. Urie, architect ; tenement of 
shops and dwelling-houses, Broomlands, Mr. T. F. Reid. 

PENGE —Congregational church, Royston’s Estate, Beckenham-road. 

PokEspown — Church, parish of St. James, Ecclesiastical Com- 
missioners. 

PoLsrEAD —Alterations, Council school and teacher's house, West 
Suffolk Education Oommittee. 

PoRTSMOUTH—Out- patients’ department (£4,000), Management Com- 
mittee of the Royal Portsmouth Hospital. 

PREsTRURY — House. Messrs. Prothero, Phillott, and Barnard, 
Cheltenham, architects. 

PRESTON—Two houses, Ribchester, Mr. J. Barton; three houses, 
Longton, Mr. Tyson ; two houses, Howick, Mr. J. Pitchford. 
Prestwick—Parish church (£6,000). Mr. P. M. Chalmers, architect. 

RaMMEY Marsu—Engine-house (£400), Metropolitan Water Board. 
RAMscATE—Secondary schools (£13,269), Town Council. 

RANELAGH -Roman Catholic church (510,000). 

RichMonp—Gate lodge, East Sheen entrance, Richmond Park (£600). 
RicHMoOND—Convenicnces, Terrace Gardens, Town Council. 
RisHToN—Additions, Victoria Mills, Managers. 

RoLLEsTON— Council school to accommodate 132 scholars, Staffs 


Education Committee. 
RoruüERHAM—Elementary school, Cranworth.road, Education Com- 
` mittee, — 


ROTHERHITHE, S.E.—House, Silver-street, Мг. E. J. Bennett. 

Rucsy—Alterations, premises, Market-place, Mr. A. С. Chamberlain. 

SAFFRON WALDEN—Three pairs villas, Debdon-road, Mr. A. R. Dix. 

SaLFoRD—Secondary school and extensions to the present school 

` (£25,000), Education Anthority. 

SALTERFORPH—Elementary school, West Riding Education Com- 
mittee. ' 

SCUNTHORPE - Arcade of shops. 
Council. 

SEAHAM—Alterations, Londonderry Hotel, Messrs. Millburn ; house, 
Maureen - terrace, Mr. Milburn; school, Emily-street, East 
Durham County Council; two houses, Alfred street, Mr. 

. Marriner. 

SELBURST— Boiler-house (£500), Metropolitan Water Board. 

SHIPTON—Elementary school, West Riding Education Committee. 

SunEWsBURY—Two secondary schools (£18,000), Salop County 
Council, 

SiLSpEN— Extensions, elementary schools, West Riding Education 
Committeo. 

SrLvERSTONE —Elementary school, Education Committee. 

Sxetry — Elementary school, Glamorgan County Council. 

SxrrroN—Hestoration, parish church (£1,800). Messrs. Austin and 
Paley, árchitects. 

SMEIHWICK— Alterations, chapels and lodge, Uplands Cemetery. 

SooTHILL —Three houses, Sykes-lane, Mr. J. H. Ward. 

SOUTHGATE — Sorting office, G.P.O. (£2,880). 

Sour KENsINGTON —Branch post office (£6,000) ; western district 
parcel office enlargement (£13,002). 

SouTH KENSINGTON, S.W.—Metereological office (£4,500). 

SovuTHMOLTON — Minister's residence. Messrs. W. О. Oliver and 
Sun, architects. 

STIRLING — House, California. Mr. E. Jack; house, Airdrie, 
Dr. Gemmell ; house, Greenbank, Mr. W. Gillespie. 

Зтосктох —Extension, post office (£1,000). 

SToKE—Extension, post office (£500). 

SrokE—Shope, bakery, and stables, Shelton New-road, Silverdale 
Co operative Society ; four houses, Riseley-road, Hartshill, Mr. G. 
Evans; rebuilding Old Swan Inn, High.street, Mr. E. Williams. 

SroPsLEY— Elementary school, Beds Education Committee. 

STRAND, W.O.—Beer stores, stables, cask stores, eto., Broad-street, 
Messrs Huggins and Co. 

STRATFORD—-Alterations, Essex Arms, Leytonstone-road, Mr. R. B. 
Pritchard. 

STREATHAM, S. W. —Twenty-six houses, Wyatt Park-road, Mr. W. L. 
Verran ; 16 houses, Wavertree-road, Mr. F. Selby. 

STIRLING — Four houses, Wallace-street, Mr. T. Ferguson; villa, 
Alexandra-place, Messrs. J Ronald and Sons. 

TauNTON— Extensions, sorting office (£1,000). 

TuiRLMERE—T wo houses, Legberthwaite, Waterworks Committee. 

THORNTON HEATH—Extensions, workhouse, Mayfair-road (£16,000), 
Croydon Guardians, 

THORNTON - IN - CRAVEN — School (£1,050), West Riding County 
Council. 

TuRaprston—Elementary school, Northamptonshire County Council 
Education Committee. 


Plans passed by Urban District 


ToTTENHAM—Extension of factory, Mr. S. C. Tee. 

ToTTENHAM—Sub-transformer station, North Metropolitan Electric 
Supply Co. 

Tow Law—Two dwelling-houses, Mr. Rawes. 

TRALEE—Housing scheme (£129,080), Rural District Council. 

TrREMAIN—House. Mr. L. Lewis, architect. 

Trimpon—Curate’s house, and 16 houses, Trimdon Grange, Mr. 
Walter Scott. 

TuAMu— Housing scheme (£21,825), Rural District Oouncil. 

TuThBURY— Council school to accommodate 328 scholars, Staffs Educa- 
tion Committee. 

TwiICKENHAM— Public conveniences, Urban District Council. 

Twrorp—Enlargement, parish church (£2,000). 

Urton—Hospital (£1,000), Rural District Council. 

UxBRIDGE—New post office (£2,000). 

WAKEFIELD—Board-room, committee rooms, ete., in connection with 
workhouse (£1,400). 

WaLTon—Boiler-house (£6,000), Metropolitan Water Board. 

WELLINGTON—Secondary school (£9 000), Salop County Council. 

West PELTON—Elementary schools, Durham County Education 
Committee. 

WHITECHAPEL, Е. - Factory, Great Alie-street, Mr. T. A. Mason. 

WHITSTABLE —Two houses, Cromwell-road, Messrs. Harrison and 
Uden ; two houses, Clare-road, Mr. F. S. Gann. 

Wickrorp—Repairs, etc., Wickford parish church (£100). 

WiccENHALL—Restoration, St. Mary Magdalen Church (£3,500), 
Ecclesiastical Commissioners. 

WILLESDEN, N.W.—Two shops, Mr. Н. Shaw; development of 
estate, Church-road, Messrs Done, Hunter, and Co. ; two houses, 
Mount Pleasant-road, Messrs. Trant, Brown, and Humphries. 

WiINCHESTER —Enlargement, post office (£2,800). 

WINToN— Elementary schools, Beech-street, Eccles Education Com- 
mittee 

WIsBECH—Storeroom, Golding-street, Mr E. J. Gray. 

WOoLvERHAMPTON——Enlargement of post office, Н.М. Commissioners 
of Works. 

WOLVERHAMPTON — Hotel, Queen-street 
architect. ; 

WooLwici—New station S. E. and C.R., Westmount-road, Eltham. 

WoMBRIDGE— Elementary school, Silop County Council. 

WonrTHING —Electrio lighting (£1,710), Town Council. 

WnABNESS— Chapel, Trustees. 

YARDLEY — Elementary school, Church-road (£20,0)0), Worcester 
County Council. 


Mr. А. E. Dempstcr, 


COMPANIES’ MEETINGS AND REPORTS. 


LLANDUDNO AND DISTRICT ELECTRIC TRAMWAY 
CONSTRUCTION. : 


At the annual meeting of the Company, Mr. Stephen Sellon con- 
gratulated the shareholders upon the success which had atten led the 
Llandudno to Rhos section of the line since it was open id ds traffic 
on Oct. 19. The receipts had averaged over 8d. per mile, and this 
might be considered very satisfactory, having regard to the season and 
the fact that the entire line had not yet been completed to the important 
terminus of Colwyn Bay. Considerable delay had taken place on 
the Colwyn Bay section owing to difference of opinion with the local 
authority as to the material to be used for paving: out through the 
medium of the Board of Trade this had now been satisfactorily 
settled. The work of construction had been commenced, and it was 
hoped would be completed in time for the holiday traffic. The pro- 
posed extension to Old Oolwyn had been adjourned sine die to enable 
the Urban Council and the county authority to formulate a scheme 
of road improvement. A loan of £25,000 had been negotiated in 
Liverpool and Manchester to provide funds for the completion of the 
works which had been authorised under the deviation and the amend- 
ment order of 1907. 

The report was adopted. 


YORK TRAMWAYS. 


At the гөнү шешу general meeting of the shareholders of 
the City of York Tramways Uo., Mr. W. Н. Thackwray, who pre- 
sided, referred briefly to the company's agreement with the -Oorpora- 
tion. The Light Kailway Commissioners had held an inquiry into 
the Corporation's application to electrify the present system. The 
geris had been approved, and iu the ordinary way the powers 
asked for by the Corporation would be granted in the course of the 
next two or three months, in which сазе the Corporation would, 
under their agreement, purchase the company's undertaking within 
three calendar months after obtaining such powers. 


GUILDFORD ELECTRIC SUPPLY. 


The directors of the above Company in their annual report for the 
past year state that the receipts have been £6,466. 198. Ба., as 
compared with £5,975. 78. for the year 1906. There was a balance on 
the revenue account of £5,082. 9e. 8d. after crediting depreciation 
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fund account with £1,000, A dividend of 5 per cent. on the ordinary 
shares is recommended. The total capital expenditure up to Dec. 31 
last amounted to £53,271. 9s. 2d., and the total capital roceipts were 
£49,586. There was, therefore, a balance over-expended of £3,885. 
9e. 2d. The directors are very desirous of issuing further ordinary and 
preference shares, and also the balance of the debentures. 


P. LONDON UNITED TRAMWAYS. 


The report of the directors of the London United Tramways for the 
year ended Dec. 51 last states that the operation of the Company's 
undertaking during that period resulted in gross rcoeipts amountin 
to £345,570, and the working and general expenses, maintenance, iid 
repairs to £214,672, leaving, with the balance brought forward, а net 
revenue of £131,747. After payment of interest on debenture stock 
and loans and the dividend on the Б per cent. preference shares 
for the year, and providing for income tax, there is a balance 
of £10,260. The receipts show an increase of £17,674, 
and the total. number of engers carried was 68,725,980, 
an increase of 5,570,699. The managing director's report states 
that the rolling stock, plant, etc., have been efficiently maintained 
out of revenue; but the directors regret that the profits have not 
permitted of any 5 to the renewal fund, which it is their 
desire to augment year by year. The section of the Company's system 
in Surrey-—from Raynes Park to Wimbledon and Tooting, about 
64 miles of tramway.—was completed and opened for public traffic in 
June last. The tramway mileage now in operation consists of 
554 miles. The Company's powers in respect of certain uncompleted 
lines expire in August next, and application is at present before 
Parliament for a further extension of time and also for powers to lay 
a line across Kew Bridge, forming a connection between the Com- 
pany's main lines and Richmond. The London County Council con- 
nection with the Wimbledon lines at Tooting has not yet been effected, 
and the question of through running over the respective systems still 
remains the subject of negotiation. 


WOKING ELECTRIC SUPPLY. 


In their report the directors of the Woking Electric Supply Co. state 
that the total revenue for the year ended Dec. 31, 1907, was £14,135. 
15e. 2d. ; expenditure connected with the generation and distribution 
of electricity and management, £7,095. 16s. 1d.; leaving a balance 
on the year's working of £7,039. 198. 1d., to which has to be added 
£504, 16s. 4d., the amount brought forward from last year, making 
a total of £7,544. 153. 5d. After payment of dividends on the 
debentures and preference shares, 5 per cent. on the ordinary shares, 
£1,600 to depreciation fund, and other smaller charges, a sum of 
£566 is carried forward to the profit and loss account. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION. 


The report of the South Wales Electrical Power Distribution Co. for 
the оа ended Dec. 51, 1907, to be submitted at the meeting in 
Oardiff on the 31st inst., states that, as intimated in the report, sub- 
mitted to the shareholders at the meeting on July 27, 1907, the late 
directors resigned their seats on the Board at that meeting, and the 
и directors were duly elected in their stead, and have aince that 

ate administered the affairs of the Company. The working arrange- 
ment with the Treforest Electrical Consumers' Co., which was sub- 
mitted to and approved by the shareholders at the last general meet- 
ing. has been put in operation, апа the working of the Treforest 
generating station and the area supplied from that station was taken 
over by the Treforest Co. on 153 1, 1907. That company has 
already placed orders for about £2€,000 for new and modern plant, 
which will materially reduce the cost of production. Negotiations are 
proceeding, and it is hoped will shortly be completed, for the forma- 
tion of а similar consumers' company in the Cwmbran area to take 
over and work the Owmbran generating station. The directors report 
that creditors in respect of the heavy liabilities appearing in the last 
balance-sheet have met the Company in the most friendly manner by 
agreeing to accept preference shares in settlement of their claims, and 
liabilities for upwards of £78,000 have been settled in this way. 


NEW COMPANIES REGISTERED. 


United Sumatra Rubber Estates, Limited. — Registered 
March 10. Oapital, £85,000 in £1 shares. Objects: to acquire, 
work, and develop the rubber estate in Sumatra known as the Bangoen 
Poerba Estate. Registered office: 50, Mincing-lane, E C. 


Liens Registered. 


Maxim Electrical Co., Limited (London).—A charge on the 
company’s book debts, present and future, dated March 9, 1908, to 
те not more than £1,000, has been registered. Holders: Barclay 
and Oo. 

Appliances and General Enginecring Co., Limited (London).— 
Issue on Feb. 19 of £500 74 per cent. second debentures, part of 
series created Sept. 18, 1907, to secure £2,000. Charged on the com- 
peny's undertaking and property, present and future, including 
uncalled capital. No trustees. Total amount previously issued of 
same series, £1,300. 

Coatbridge and Airdric Electric Supply Со, Limited.—A 
mortgage or charge on the company's undertaking and property, 
present and future, including uncalled capital and the Coatbridge and 
Airdrie undertakings, dated March 5, 1908, to secure £14,338, 9s. 11d., 
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has been registered. Holders: County of London Electric Supply Co., 
Moorgate-court, E.C. 

De Mello Brasilian Rubbor Co, Limited.—Particulars of 
£150,000 debentures created by resolution of Dec. 18, 1907, and secured 
by a trust deed dated March 4, 1908, have been filed pursuant to 
Section 14 (4) of the Companies’ Act, 1900, a debenture of recent date 
having been produced to registrar. Trustees: G. Faure, 55, Rue de 
Berigne, Paris, and O. Steel, Glasfryn, New Barnet. 


LEGAL INTELLIGENCE. 


MEXICO ELECTRIC TRAMWAYS. 
On Wednesday, the 18th inst, the hearing was concluded of a motion 


by the plaintiff in the action of Mr. Alfred Parrish v. the Mexico 
Electric Tramways and others. Тһе motion came before Mr. Justice 


Eve in the Ohancery Division of the High Court, and asked for the 
рон of a receiver of the assets and undertaking of the 
defendant company. Plaintiff's complaint was that the defendant 
company had granted a lease of all their tramways to a Canadian com- 
pany, the Mexican Consolidated Electric Oo., which would have the 
effect of freezing out paonr and other shareholders who dissented 
from a scheme under which the Canadian . acquired all the 
shares of the defendant company held p bp ernher, Beit, and 
Co. It was alleged by plaintiff that the transactions in question 
amounted to a misfeasance. 

Mr. MARTELLI, K.O., said the plaintiff's case was that the lease to 
the Canadian company was a mere device by the majority in the 
defendant company to secure for themselves the whole of the profits 
of the о in excess of 5 p cent. on the ordinary shares. Having 
regard to the ations of the company as to the way the profits 
had to be divided, counsel said that was a fraud by the ии оп 
the minority which the Court could not set aside at the suit of the 
minority in ап action commenced by one of the shareholders оп 
behalf of the minority. 

Mr, Isaacs, K.O., said the only undertaking he could give was not 
to do anything with the lease pending the trial of the action. 

Mr. MARTELLI said that did not go far enough. Plaintiff wanted 
to stop further distribution of the profits, and he also wanted a speedy 
trial. Counsel added that if he could not have a receiver he should 
press for an injunction restraining the defendant English company from 
parting with, and the Canadian company from receiving, any of the 
net profits of the former company, or any money dae from the English 
company in respect of advances, pending the action. He submitted 
he had made out a prima facie case for interim relief. 

Mr. Isaacs said his learned friend had not met the main point— 
namely, that if defendants were stopped in this way, who was to go 
on finding advances to enable the tramways of Mexico to be carried 
on. This wasa form of pressure put on the defendants which was 
wholly unreasonable. 

After a short consultation, Mr. Isaacs said his learned friend would 
accept what he offered—namely, that there should be no determina- 
tion of the lease pending the trial of the action—and then they would 
proceed to a speedy trial. 

There was no order accordingly, except that the costs of the motion 
be costs in the action. 


NORTH METROPOLITAN TRAMWAYS CO. 


On Monday, in the matter of the Arbitration Act, 1889, and in the 
matter of an arbitration between the North Metropolitan Tramways 
Co. and the Leyton Urban District Council, the Oourt of Appeal, 
consisting of the Lord Chief Justice, Sir Gorell Barnes, and Lord 
Justice Farwell, had before them the appeal of the North Metropolitan 
Tramway Co. from the order of Mr. Justice Phillimore and Mr. 
Justice Walton, sitting as a Divisional Oourt, dismissing an appeal 
against an award. 

Mr. DANCKWERTS, in support of the a 
arose in connection with an award made by Mr. Graham Harris under 
the Metropolitan Tramways Co.’s Act of 1870 in regard to the part 
of their undertaking within the district of the Leyton Urban District 
Council, which had been compulsorily taken under the local Act. 
The question was whether Mr. Harris had dealt rightly in connection 
with certain car works and land. The Oourt had to decide whether 
or not the local authority could be compelled to take and pay for the 
car works. At present the decision was against him, but he sub- 
mitted on the authority of a case in the House of Lords that where 
the car works were suitable and within the district the local authority 
was bound to pay for them. A second point for the appellants was 
that the arbitrator had given the local authority the permanent way 
of the tramway, including the entrance gates which were off the 
street, and had awarded nothing for the value of the land. 

Mr. O. A. Russet, K.C., argued the case for the respondents. 

The Lorp Curer Justice, in his judgment, said he was satisfied 
there was substantial justice done by the award. 

The other Lords Justices concurred, and the appeal was accordingly 
dismissed, with costs. 


1, said the question 


REPAIRING FLEET STREET.—IMPORTANT CASE. 


In the City of London Oourt, on Friday, the French Asphalt Co., 
Suffolk House, Lawrence Pountney-hiil, sued the City of London 
Electric Lighting Co:, Great Winchester-strect, for £5. 8s. for making 
good the footway paving round eight electric lighting boxes with lin. 
of compressed asphalt and 4in. of concrete. The secretary of the 
plaintiff company said that the action was one of much publig 
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importance, His company was under a contract with the City Cor- 
poration to keep in E many of the streets of the City with 
asphalt, and amongst them was Fleet-street. When they reinstated 
the pavement recently eight electric Lighting boxes were left in a 
sunken condition, and the plaintiffs to raise them uuder their 
contract with the City authorities. A grave public danger would 
have been caused if the work had not been done by them. They 
often had to do similar work for various publio bodies, such as water 
companies, hydraulic companies, ete., and they had never known 
their claim to be questioned. The footways of Fleet-street were 
going to be relaid in sections extending over a period of four 
years. Defendants raised their boxes, and the asphalting now sued 
for was absolutely necessary. Mr. Wertheimer, connsel for the 
defendants, said he that the case was one of t public 
importance, and the Postmaster-General was involved in the same 
way as the defendant company. The whole thing had arisen because 
the plaintiffs did not give defendants notice that the work was going 
to done. The boxes were the defendants by parliamentary 
authority. Plaintiffs’ duty was to give defendants notice before they 
started the work, so that defendants could have the boxes raised and 
tell plaintiffs how high they should be raised. Plaintiffs did their 
work in the night. Defendants never gave plaintiffs instructions to 
do the work sued for. Plaintiffs’ secretary said that they would not 
know what levels the boxes ought to come to. It was impossible to 
take the same level all through the pavements. Plaintiffs were 
rendering important public work for the defendants, and they should 
be paid forit. Judge Rentoul, К.О., said that the case might be one 
of 5 public importance when the facts were proved. Defendants 
did not seem to have ordered the work. At present he did not see 
how the plaintiffs could recover. There were so many legal 
intricacies in the matter that plaintiffs' secretary and the directors 
acting with him could not deal with. They must take legal advice, 
118 i they decided not to go on the defendant company would have 
their costs. 


ACTION FOR THE HIRE OF A GENERATING SET. 


On Friday last, in the King’s Bench Division, Mr. Justice Darling and 
a special jury had before them an action by Messrs. Williams and Sons 
against the Beckenham Urban District Oouncil to recover tho sum of 

780, the balance of an &ccount delivered for goods sold and delivered, 
and the hire of genera g sets for six months from October, 1906, 
to April, 1907, at £125 a month. Defendants had an option to 
pu: chase, but did not exercise that option. 

Defendants said that the machinery did not produce the electricity 
"cd for the defendants' purposes, and they counterclaimed for 

Ultimately the case was settled, a verdict being eutered for the 
plaintiff for £500 and costs. 


PROVISIONAL PATENTS, 1908. 


Marcu 13. 

5628. Improvements in and relating to the control and 
transmission of electric energy. Richard Philip Myers 
and Edward Archibald Сейде, 5, Corporation - street, 
Birmingham. 

5634, Improvements in and relating to devices for mechani- 
cally and electrically actuating counters. William 
Hampson, and Checkogram (1908), Limited, 290, Dashwood 
House, London. · 

5640. Improvements in or oonnected with electric motor- 
driven apparatus. Mavor and Coulson, Limited, and 
Samuel Miller Mavor, 58, St. Vincent-street, Glasgow. 

5655. Improvements 11 electricity meters. Edward Ji sse Piper, 
Iridge, Hurst Green, Sussex. 

5679. Improvements in and relating to alternating electric 
current compensators or transforming devices. The 
British Thomson-Houston Company, Limited, 85, Oannon- 
street, London. (General Electric Company, United States.) 
(Complete specification.) 

5680. Improvemonts in the reduction of metal oompeunds 
and apparatus therefor. Тһе British Thomson 
Houston Company, Limited, 83, Cannon-streot, London. 
(General Electric Oompany, United States.) 

5681. Improvements in and oonnected with electric light 
fittings. Francis Maddison Long, 77, Chancery - lane, 
London. | 

5686. Improvements in current-collecting devices for electric 
railway vehicles. Edward Alan Christian, 6, Lord-street, 
Liverpool. 

5691. Improvements in dynamo-electric machines for the 
production of continuous and alternating currents. 
Jakob Schuerch and Gottlob Himmel, 6, Lord - street, 
Liverpool. (Oomplete specification. ) 

5698. Improvements in and relating to block apparatus or the 
like Yor railways. Siemens Bros. and Co., Limited, 
Birkbeck Bank-chambers, Southampton-buildings, London. 
(Siemens und Halske Akt.-Ges., Germany.) (Complete 


specification. ) 
Marca 14. 


5708. Improvements in means for adjustably carrying shades 
for electric and gas lamps. Edwin Alfred Showell and 
Ernest Holtom Harris, Prudential-buildings, Corporation- 
street, Birmingham, 


5719. Improvements in swing-out electric lamp ocarricrs. 
Thomas Laidlaw Scott, 51, Broomfield-avenue, Palmers 
Green, London. 

5748. Improvements in electric lamp oonnections. Henry 
Charles Gover, Charles William Zoephel, and George Basil 
Joseph Barham, Birkbeck Bank-chamberé, Southampton- 
buildings, London. 

5781. Improvements in or relating to aerial and other eleo- 
trical conductors. Gerald William Partridge and Philip 
Dawson, 46, Lincoln’s-inn-fields, London. 

5783. Improvements in and relating to incandescent electric 
lamps. John White Howell, 85, Cannon-street, London. 
(Date applied for under Section 91 of the Act, March 16, 
1907, being date of application in United States.) (Com- 


plete specification.) 
E Marcu 16. 


5829. Improvements in electric aro lamps. Adrian Denman 
Jones, Hartham Works, Hartham-road, Holloway, London. 

5859. Improvements relating to alternating electric current 
relays. John Daniels Taylor, 2, Norfolk-street, Strand, 
London. (Date applied for under Section 91 of thé Act, 
April 18, 1907, being date of application in United States.) 
(Complete specification.) 

5860. Improvements in and connected with electric trans- 
former switches. Joseph Peter Annacker, 55, Chapoery- 
lane London. : 

5879. Improved automatic electrical switch. Oscar Gerhardt, 
7, Southampton - buildings, London. (Date applied for 
undsr Section 91 of the Act, March 18, 1907, being date 
of application in Germany.) (Complete specification.) 

e Marcu 17. 

5916. Improvements in or relating to securing windings in 
the grooves of electric machines. Octo Titus Blathy, 
111, liatton-garden, London. (Complete specification.) 

5950. Improvements in the means of ooupling electrical 
oonduits. Barton and Sons, Limited, Alfred Barton, and 
Arthur James Harper, 77, Colmore- row, Birmingham. 
(Complete specification.) 

5972. Electric lantern for oycles, motoc cycles, and the like. 
Alexaud r Wiigh, 322, High Holborn, London. ä 

5974. Improvements in dynamo-eleotrio machines. The 
British Thomson-Houston Company, Limited, 85, Cannon- 
street, London. (General Electric Oompauy, United States.) 

MancH 18. of 

5996. Improvements in brackets for supporting eleotric light 
globes and the like. Joseph Pinson and Philip Henry 
Bibby, 5, Oorporation-street, Birmingham. | 

6003. Improvements in electric meters. Albert Horstmann and 
e Gear Company, Limited, 13, Union-street, 

th. f 

6029. Improvements in and relating to the refining of steel 
in electric furnaces. Company Bismarckhütte, 75, Cheap- 
side, London. (Date applied for under Section 91 of the 
Act, Sept. 16, 1907, being date of application in Germany.) 
(Oomplete specification.) 

6050. Improved process for hardening tantalum. Siemens und 
Halske Aktiengesellechaft, Birkbeck Bank - chambers, 
Southam ton- buildings, London. (Date applied for under 
Section 91 of the Act, March 26, 1907, being date of 
application in Germany.) (Oomplete specification. ) 

6051. Improved process for har tantalum. Siemens und 
Halske  Aktiengesellschaft, Birkbeck Bank - chambers, 
Southampton-buildings, London. (Date applied for under 
Section 91 of the Act, March 26, 1907, being date of 
application in Germany.) (Complete specification.) 

6054. Improvements in accumulator plate connections or 
bridges. Walter Vernum, Beechwood-gardens, Caterham 
Valley, Surrey. 

6059. Improvements in or relating to suspension devioes for 
electric lamps. Réné Baron, 111, Hatton-garden, London. 

6065. Improvements in and relating to methods of working 
in power installations and apparatus for use in 
connection therewith. Sebastian Ziani de Ferranti, 18, 
Southampton-buildings, London. 

Marcu 19. 

6079. Improvements in electric fuses for blasting and like 
purposes. Albert John Jordan, 3, Brown-street, Man- 
chester. 

60832. Improvements oonneoted with electric trolleys. John 
Brown, 4, Clayton-square, Liverpool. 

6101. Teaching instrument for wireless and other telegraph 
operators. Frederick Jobn Chambers, Ohrist College, 
Brecon, South Wales. (Complete specification.) 

6105. Improved means for ozonising air. Siemens Bros. and 
Co., Limited, Queen Anne’s-chambers. Broadway, London. 
(Siemens und Halske Akt.-Ges., Germany.) (Complete 
specification.) | 

6119. Imp ents in dynamo-electrie generators. Joseph 
Erpelding, 55, Chancery-lane, London. 

6149. Improvements in electric switches. George Henry Sykes, 
. 96, Chancery-lane, London. (Complete specification.) 

6173. fhiprovements in telephone systems for fire hose 
Harry Groswith, 28, New Bridge-street, London. (Com: 

plete specification.) 


466 


6157. Improvements in apparatus for the electric ignition of 
large internal-combustion engines. The firm Robert 
Bosch, Birkbeck Bank-chambers, Southampton-buildings, 
London. (Date applied for under Section 91 of the Act, 
Sept. 16, 1907, being date of application in Germany.) 
(Complete specification.) 

6170. Improvements in brush-holders for dynamo- electric 
machines. John Herbert St. Hill Mawdsley, Norfolk 
1 Norſolk- street, Strand, London. | (Complete specifica- 
on. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on April 2.) 


1907. 
5339. Quick - acting make-and- break electric switches. 
Leitner. 
5508. Alternating electric current motors of the commu- 


tator type. Lamme. 
Convention, Aug. 2, 1906 

8532. Electromagnetic iru drum for grain and similar 
conveyors. James Hawley, Limited, and Jones. 

55644. Concatenated oontrol of alternating-current motors. 
Mershon. (Date applied for under Rule 13, March 7, 1907.) 

5653. Alternate-current motors also capable of use as gene- 
rators. Fynn. 

5853. Wireless telephony. Skinacker and Plisnier. 

5982. VASE with oollapsible pele for radio-telegraphy. 

ari. 

6064. Bow trolleys or oollectors for electric railways and 
tramways. Brecknell, Munro, and Rogers, Limited, and 
Munro. 

6083. Electromagnets. Morris and Lister. 

6224. Protective fuses for use on electrical  oirouits. 
Handcock, Dykes, and Smith. 

6729. Electric telegraphy. Kitsee. 

6288. Electric trembler coils and contact breakers. . Metcalfe. 

6409. Electric lighting of railway and other vehicles. Sir 
W. G. Armstrong, Whitworth, and Co., and Honner. 

6417. Electrical ignition apparatus. Torrens. 

6847. Dynamo-electric machines. Johnson-Lundel] Electric 
Traction Company. (Lundell.) 

6869. Automatic time controller for targets, cameras, electric 
signs, and the like. Burnup and Kirk. 

7933. Electric transmission of power from s prime mover 
for automobiles and other purposes. Archibald. 

$764. Controlling devices for electric moters. British 
Thomson-Houston Oompany. (General Electric Company.) 

9653. Electric switches. Watson. i 

0688. Voltage regulators. Storer. ` 

9962. Electrically-operated signals. British Thomson- Houston 
Oompany. (General Electric Company.) 

10140. Microphones for telophones. Browne. 

11594. Control of electric motors for driving rolling milis. 
Allgemeine Elektricitats - Ges. (Date applied for under 
International Convention, May 21, 1906.) 

19539. Inductive telegraphy and telephony. Musiche. (Date 
applied for under International Convention, May 30, 1906.) 

15505. Folding electric light bath cabinet. Holmquist. 

15636. Automatically-operated station indicators for electric 
railways. Daley and Daley. 


17690. Space telegraphy. Stone. (Date applied for under Inter- 
national Oonvention, Aug. 3, 1906.) 


аш applied for under International 


19274. Rooelvers for wireless telegraphy. Eisenstein. 
21173. Automatic switches for use in electric cirouits. 
Siemens Bros. Dynamo Works, Limited. (Siemens- 


Schuckertwerke Ges.) 

23037. Alternating electric current motors. Conrad. (Date 
applied for under International Convention, Nov. 3, 1907.) 

$3098. Manufacturo of electric incandescent lamps. Schott 
und Carl.Zeiss-Stiltung. (Date applied for under Inter- 
national Convention, Nov. 5, 1906.) 

93225. Ато lamps. Timar and Von Dreger. (Date applied for 
under International Convention, Sept. 6, 1907.) 

$0081. Electric meter for direct current having a permanent 
magnet and an armature oscillatory in the field 
thereof. Meyerling. (Date applied for under International 
Convention, Nov. 23, 1906.) 

27232. Ampere-hour meter provided with an armature rotat- 
ing in the field of a permanent magnet. Mojyerling. 
(Date applied for under International Convention, April 19, 
1907.) 


28425. Electric measuring instruments. Allgemeine Elektricitäts- 
Ges, (Date applied for under International Convention, 
Jan. 2, 1907.) 


28542. Electrical induction farnace. Hiorth. (Date applied for 
under International Convention, Jan. 4, 1907.) 
1908. 


660, Multiple-rate electricity meters. Allgemeine Elektricitüts- 
Ges. (Date applied for under International Convention, 
^ Jan; 11, 1907.) 
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COMPANIES' STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Am: unt 
Name. ped. x dam 
Alliance 54. 1.128 Со. 5 per cent. Cum. Pref., Nos. 1-70000 1 .. H 
Aron Electricity Morar, 6 p.c Cum. Pref. Shares, 1-126,000 1 11/ 65/16 
—— (пагу, К 1 123,020 jj 8 85 16 5/16 
British Aluminium Со, о: dinars: 2 001-40 000 .............. 5 . 44 
per cent. Cum. Pref., 1-40 000 oo 5 .. 13 45 
—— “A” 6 per cent. Cum. Pref., 1-20 000 .............. 5 . “tg 
—— 4 per cent. Funding Certificates, 1- uo 000 .......... d. 108 
5 per ce nt. 1-t Mort. Deb. Stock, Red. Tm 10 .. 1001 
5, percent Loch Leven Deh, (Reg ). Red., 1-5000 100 .. 97100 
British Insulated and Helsby Cables, Ord., 1-100, 000 5 63 74 
6 per cent, Cum. Pref., 1-100 000 .................. 5 54 6. 
44 per cent. Mortgage De»entures ................ 00 102-1 
British Tucson: Houston Uo., 44 per cent. let Mort. Deb. 
Stock, 0 MM 100 .. 8681 
British We-tingnouse Elec aod Manuf. 10 per cont Prel, 
nh,... 8 * 
—— —— 4 per cent. Mortgage Debentare Stock ............ 100 .. 90 
Brush Electrical Engineering, Отдігагу, Nos. 1-105731 .... 2 0j 
—— Non. Cum, 6 per ornt., Pref. ...................... € . 3/'6-7N6 
44 per cent lst D benture Stock .................- 100 .. 77-80 
44 per cent. 200 Debenture Btoc&.................. 100 .. 63-6 
Сое ; ble, ређепіарев.............................. 0 КР 10006 
FOLURFY ie ????! · eoim ә се е 
5 per cent, / ³·Ü mꝛmàA 5 .. 58-5} 
Consolidated Blectrical 00, Urdinary, 1· 110,000 ůů 0000000 1 .. 7169/16 
Crompton and Оо, 0. . q˖ 3. 132 
6 per cent De bentur ess Ʒ 100 .. 9455 
Dick, Kerr and Co, Ordinary, 1260000 .................... 1 14-12 
6 per cent. t. Cum. ‚ 1-505,000 ͥ rt 1] 1 1/16-1 5/16 
—— M оеп Debenture Stock, Red. ................ 100 .. 109-103 
Edison and 8wan United, WA" Shares, 1-9 21 5 41 
— A." Shares, 01-017, 33 x 5 .. ца 
5 per cent. Yieivütores pacman ad eve x Pda Es Ea ede 10 .. 8/-w 
4 рег cent. Deb. Stock, Red. ...................... 10 .. 7881 
Electric Construction, Nos. 1 to 112.100 .................... 2 x 4-4 
7 per cent. Cumulative Pref. ...................... 2 14-13 
4 per cent. Perp. lst Mort. Deb e LO. s 61-66 
Electrolytic РАТКАН Со., Urdinary, 1-202,218 ................ 1 3/16-5/16 
Ferranti, Limited, 5 per cent. let Mort. Deb. stock. Кей .. 100 — 
a 8885 


Rlectrio Company (1900) 5 per cent. Cum. Pref. .... 10 о 


4 per cent. 1st Mort. 11 cock 100 . 

W. T. Henley’s таса W orks, Ordinary ................ 6 104-114 xd 

a per cent, Preference ............................ 5 42- 3 

44 per cent. Debentures .......................... 100 .. 106-108 
Indis Rubber, Gutta Percha, and Telegraph Works . . 10 .. -1* 

4 per cent. Debentares ............................ ie А 1 
National Klectric Goosteuetion Co., 1-170,000 ......... 1 ene 
Parker, Thoe., Limited, “ЖОЛКУ КЕ ГЕР 10 .. 0-104 
Peebles (Brace) and Cu, 6 per cent. Cum. Pref ,20,001-£0,000 5 — 
Telegra Construction and Maintenance .................- 12 .. 31-35 

4 рег cent. Bonds ................................ 100-105 
White, J. G., and Co., 6 per cent. Cum. Pref , 1-15,000 .. 10 .. 8-9 

Electric Lighting and Supply.— 
Amount tast price 
Name. iss g 
Adelaide Electric апрр!у O Oo., 6 p с. Cum. Pref., 1-10,000.. 5... 43 53 
Bournemouth and Poole. Or.laary _....................... . 10 114-124 
—— 4 per cent. Com. Pref., 7 601-15 000................ 10 .. 10-11 
—— 6 per cenut, Cum second Pret., 15 001-22,500 ........ 10 .. 10-103 

44 per cent. Debenture Stock, M eee 100 .. 100-10, 

Bromley (Kent) klectrio Light and Power Co. 5 .. d» 
5 per cent. lst Debenture Stock, Red. ............ 100 -9u 
Brom pron and Keusington, Ordinary ...................... 6 . 73-04 xd 
7 per cent. Preference ............................ 5 .. $6j5ixd 
Calcutta N 00.450000 Corp., Ordinary, Nus. 1-60, 000 ic R МА d 71 
os. 8 «»»oe0aa€0062909092*9506:a0í6€009902092089222590 СЕЈ 
Cambridge Klectric Supply Company, vii Ge. 8 E ra 
Canadian Geueral Electric Co, боштон Shares 8100 97 
Central A lectꝭ io Supply, 4 per cent. Guar. Deb. Stuck ...... 100 .. 88.01 
88053 Cross, West End, and City Electric supply, Ord., А " 
1 5 6 % %%% „ %/%g %%% %%% „%% „%„„„%„„ „„ „„ „%%% %%% % „„ „% „„ „„ „660 . x 
44 per cent. cum Pref, 2 e 6. 44-2 
—— 4 cent. Debenture Stock, Red „ . 960-99 
“City Undertaking, ср 5000 с Cum. 1 1k 1-40,000 . A 4444 
Chelsea olson Hletrtlty QUEE !!! det iEn eu EE 5 54-38 xd 
44 per cent. Debentures .......................... 100 .. 10-104 
Chi Edison Co., 1st Mt. 8 p.c. 50-уг. Gid. Bas. ted., 
bLh20. dd ore iui ea $1000 .. — 
City of ' London, rann 10 .. 10-11 

6 per cent. Cumulative Pref. ...................... 10 Л: 

5 per cent. Debenture Stock ...................... 100 122.1 

4$ cent 5 re Light and pace daa o foe 10) 191-103 
City of Wellington Electric and Power per 

"Sauk. Revistered lst Debs., P ise cess 50 50-55 
Cor Jobs Light and Power Co., ‘Ist Mt ви. D per cent. noes 
Red., 1-1,000 . 100 90-92 
County ot Durham Electrical Tower "Distribution `бо., 
Ordinary, 10,001-50,000 ................................ vs 5-34 xd 

5 per cent Preference, 1-50,000 .................... 5 .. xd 

County of Loudon Elec. Supply, Ordinary .. газои AO ccv. Т 
6 per cent. Cum Pref. ............................ 10 .. 11-1 

44 per cent. Debentures Prov. gh И All pd., ка. 100 .. 104-1 

44 per cent. 2nd Debentures Prov. Certa .......... 9 .. 91-100 
Edmundson s Electricity Corporation, Ordinary, 1-50,000.. db 8-4 

6 per cent. Cum Рге{.............................. 5 .. 151 

44 per cent. First Mort r. nes d 100 .. 70 
Electrical ,Derelopment Co. of Ontario. 5 per cent. lst 

Mort. ear Gold Bonds, 10,761-15,750 ................ .. 723-7 
0 of Aust., 6 po. Cm Pt., 3 E is "TN 
per о. Debenture stuck, В Lak ty AD qood ESEE 
Electric Supply Co. of Victoria, 5 per ER let Mt. r^ 
ol 8 100 91-94 
Folkestone Electric supply, Ord., Nos 1-10 000............. 8 .. Gg 

5 per cent. Cum. гер, Nos. 1-10.00) s adios d 5. 100 

44 per cent. First Deb Stock, Red. ................ 100 91 
Hove Electric ve Lighting, Ord., ` -13,000 .. 5 64-63 
In lian Electric Supp y and Traction Co, (6 per cent. Con- 

struction Deb. otuck, Red. ............................ 100 o 
Jsle of Wight Elec. 1t. and Per. .44 p.c. Db. Stk., Red .... 100 92-55 
Kalgoorlie Electric Pow«r and Lighting, 6 per "cent. Cum. 

тө! 1-190000. . CE eM TRY S A UTR 1 à i 
Kensin on and Knightebridge biec. Lt , Ord, 1-21,000...... 5 .. 73-83 1d 
Кепап поп and Kuigbtab, idge ard Notting Hill, 4 per 
cent. Debenture stock, Red 100 . 90.103 


Kidderminster and Dist. Kleo. Lighting and Traction, Pret 10 
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E^ Last pus 


Name. 
London Electric, Ordinary .............................. ze 2:97 s ui йха 
6 per cent. Pref. .................................. 5 .. 4)-5xd 
4 per cent 1st Mortgage Debenture Stock, Ked.... 100 90-93 
Madras асо варріу Corporation 5 per cent. Construc- 
tion Deb. 17 100.00 Ы сии ), all paid .......... 100 .. 92-95 
Metropolitan Ordinary, 100,001-.00,000 .................... 5 5-54 xd 
44 per cent. First могыс Debeuture ок РТ 100 107-111 
44 per cent, Cum. Pref.. os "NES: 494-51 
n per cent. Mortgage Debenture, Red: ARN 100 t5-90 
Mexican Electrſe Light Co., ^ per cent. lst Mort. Guid kds 
1935, C 1-1,000 ($100), P 1-5,000 ($500), M 1 4,400 „$1 000 — a uL 
Mexican 8 and Power Co, Capital stock .............. $100 . 514-534 
per ceut. lst Mort, Gold Bonds, heo., 1-4,000 
(500 E001. 14 000 (81. O0o⸗); ʒʒk;; 4 — 81-86 
Nev a горо Power Dis. 44 ро lst More „1570 м 8 А Hen 4 
castie-upon- e El- chic supply, Ordinary, А E 1 
do., 57. 010.75, 0ooůᷣ ) % 5 54-64 xd 
do., 75, 001-87.500 180 at £2 prem , 16s. paid . 5 . ¢4-63 
per cent. Pref., 1-57,009 ........................ 5 54-! d xd 
da., 75,001-87,500 (Issued at 10s. prem., 4s pud)... 10 tá-*à xd 
Nottiog Hill Electric Lighting ics 10 114-124 
cent. First Mort. Debs. Nos. 1 500 (kes. 3. 106 97 
Oxford Electric, Urdinary, 1-96 aud 40-14,310. 5 5g 643d 
per cent. Debenture Stock ...................... 100 95-86 
River Plate Electricity Co, Ord., 1119 687 & 120,£01-120 507 1 . 13/16. 15 '6 
6 per cent. Non-Cum. Pref., 1-100,000 .............. 1 ako 1/32 
5 per cent. Debenture Stock, kot .... : 9 386 8 
Rosario Klectrio Oo 6 per cent Cum Pref, 1- 20 000 5 43 5i 
6 p г cent Cum 2nd Pr. f., 1-15 000.. 5 43 51 
Eid s есы Company of Montreal, a, per сеш. First 
pehentures ..... 100 96 98 
UM Water and Power Co, 5 p. o. C. vs lst Mu вав. — .. 1€2-104 p.c. 
Smithfield Markets Electric Supply. Ord., 1-12,000.. 5 iu 
r cent. Debenture Stock АК „„ 0: 70-7 
South У on Ordinary.. 6. 24-2 
Bouth Metropolitan Rlectric Light and Power, о. Ex 1 
7 percent Cum Prein 1 iki. 
— —— 4 pet cent 1st Mort. Deb. eere sss 100 1011 
St. Jamee’s and Pall Mall, Ordinary, 101- 20, 660. „ 5 .. 7484 
7 per cent. Pref. . Va dwsuu sue TOO. us ur 
34 pet cent. 7777 MUI ыиы T a 90 
Urban Blectric Supply Co., Ordinary, 8-30,007 5 14-24 
5 per cent. Cumulative Preference, 50 001 80, 000.. 56. 2-25 
Westminster, Ordinary .................................... 5. 71-8 
— — 44 per cent. Pref., 110,101-138,251 ............ 8 5-54 
Electric Tramways.— " : 
moun 
Name. ра! 2 Last i 
Anglo-Argentine, 6 per cent. Cum Pref., 1.260 00° ........ 5 6-4 
10 per cent. Non-Cun aud Pret., 27 O, 008.7 80 037 .. 5 . 2-84 
Permanent 6 per cent Debenture : to. k, 1888 ...... 100 129-152 
Auckland Elec Trams, 5 p.c. 1s* Mor. Deb. Stk, Көч. .... 100 104-107 
Barcelona Tramways, Ord , 1-20 Oö 10 — 
5 per cent. Cum. Pref. T hares, 1-10 000 ......:..... 10 
—— per cent Deb., Red., 1 (00 ...................... 100 — 
— — 44 per cent. Red. Deb. Stock ...................... 100 
Bath Elec Tramways, Ld., Pref. Ord. Shares, 75,001-1:0,£06 1 ЧЕ, 
cent. Cum. Pref. Shares, 1-75 000 ............ . 13/10-15/16 
Birmiogham and Midland Trams., 44 p. c let Db. Stk, Кед. er . 95-06 
Blackpool and Fleetwood Tram road... . 15314 
Bombay Elec. Supply aod Trame Co , 6 percent Cum. Pref. 10 93-1 
44 per cent. Deb. Stock, Rad 6 uno eru 100 95-97 
Brisbane tramway Invest., Ord., 1-75,000 . Beggs. O (җе 150% 
5 per cent. Cum. Pref., Nos. 1.75,000 ů rG . б... 435 
45 per cent Deb. Stk , Red., Prov Certs. all pd 100 .. 97-101 
Bettisn Columbia Electric Railway Co., оа Def. .......... 100 .. 127-120 
Ord. Pref. 100 .. 108112 
5 per cent. Cum. Perpetual Pret. stock ............ 100 105 109 
44 per cent. let Mt. Debs, Nos. 1 6,250, of £40 vach 40 .. 101-104 
44 per cent. Vancouver P wor 1, een 100 .. 100-103 
British Slectric Traction, Ord. 1-300 000 & 60 001-90 000 .... 10 .. 14-13 
6 per cent. Cm Pf., 39.0001-60 000.................. 10 .. 4.4 
5 per cent. Perpetual . 8 CK . ...... 100 . 97-1 
44 per cent 2nd Deb. Stock.. - q . 100 .. 72-76 
Bueno Ayres and Belgrano Trams.. Sine diete e. СӨ» es 40-4 
“ А” 6 per cent, Cm. Pf., 1-40,000.................. 5 . 45; 
“В” 6 per cent. Om. Pt., 1-27 500......... з § .. 4 E 
5 per cent. Deb. Stock, Red. — 100 .. 110-116 
Prov. Cert.. all paid Фооввово ов »е=еве ее ез эе е» эте ээ ое ое 100 — 
Buenos Ayres Electric Trams, 5 p.c. Deb. ntk., Ked.. 100 96-99 
Buenos Ayres Gd. Na*. Trams. Co., 5) per cent. Pref. Deb 
Ko ads, Bed., 1-1,500 .................................. 100 .. 100-104 
6 per cent. Deb. Bonds, Red., 1-2,275 100 100-104 
Buenos Ayros Lactcze Trams. Co., Stg. 5 per cent. lat Mort. 
Deb. Stock, Red. ...................................... 100 . 92 95 
Calcutta Tramways, Ord., Noe 1-157,610 .................. 5 -74 
5 per cent. Cum. 'Peef., Nos. 1 20 5. 
44 per cent. 1st Deb. Stock, Ród mE" 10 .. 1011 
Cape Electric Tramways, Nos. 1-480, ООО ана ааа в 1 516-7/16 
Ci: y of Birmingham Tramways, 5 per cent. um Pref.. 5 4-4 
4 per cent 1:t Mortgage Deb, 1 5000 (1917) ...... 100 98-101 
Ct' y of Buenos Ayres Trams. Co. (1 04), 1-248000 .......... 5 . 5516976 
4 рег cent. Deb. Stock, Red 1385 .................. 100 
союш Biectric Tramwaya and Lighting, 5 per cent. lst 1 
tage Debenture Stock, Red. ...................... 100 . 89-93 
Cork 8199 c Tramway and Lighting Co, Ordinary . 10 13-14 
6 per cent. Cum. Ргеї.............................. 10 .. 123-134 
4 cent. Debentures ............................ 100 . 95 
Dahlia United Tram ways (1896), Ord , Nos. 1-60 000 ........ 10 -134 
6 per cent. Pref., Nos. witht» 1-60 000.............. 10 .. 124-13; 
34 per cent. Mort. Debs., 1-3,000 Red .............. 100 . -95 
Hastings апа Dist. Elec. Tram. Co. 4) р с. Deb. мік. Red.. 100 97-100 
Havana Electric Railway Consolidat-d Hort. Ж рег cent. 
50-year Coupon Banes of 1952, 1-6957 . . $1,000 80 85 
Imperi -l Tramways, Ordinar ggg . all 18-19 
6 per cent. Cum. Pref. ............................ all En, 
44 per cent. Deb. ВіосК............................ 100 108-11 
Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
Cum. Pref., Nos. 30 001-60,000 .......................... 9 14 
4 рет cent. 1st. Mt. Db Stock. Red... 100 
Kaigooriie Electric Tramways, 1-250, 0. MERECE ONUS 1 3/16- 
5 per cent. A De Stock 100 . 87 
6 per cent. B“ Deb. Stock ...................... 100 71-75 
Kidderminster and District Lighting and Traction, Pref.. 5 10-104 
Lancashire United Tramways, Limited, 5 per cent. Prior 
Lien Deb. Stock, Вөеф................................... 100 91-94 
£296 500 2nd Mort. Deb. Rtock . e — — 
283, 30 Deferred Deb. Stock (all fully paid) — — 
Lisbon Electrico Tramways, Limited, ов. 1 188 os wk 14 
—— 6 per oen Cum. Pret., Nos. 1.425.555 V 1 Bb 
e S Der cent, Mort. Deb. 1-5,000 Red.. ... 100 . 
London United XD -5 per L3 Cum. ‘Pref... 10 .. 7-8 
— 4 Per 2 6 06 „ 6 „ „ T 100 81-85 


A 
pald. Last price. 


Name. 
Madras Elec. Trams. (1904) 5 85 sent: Deb. Stk , Red.. 100 5 o 
Manila Elec. Б.В. and Ligh rp. 858. Red. 1st Lien an and Coll. 

Tr. Sipkg. Fund Gold T Bobds o i ----$1,000 .. 2690 
Manx Elec. Railway Co., 54 p.c. Cum. Pret., L. 901. res : 

44 per cent ist Mort. Deb. stock, Бед... ; - 209 ie E ЕА 
Metropolitan Elec Trams., Defd., 1. 9011 5050 1 314, 18. l .. 1/16 3/10 

5 per cent. Cum. Pref., 500,00 000 000... PE | $i 

44 per cent. Deb. Stock, Red RM . 96-99 
Mexioo Trams. Co , Gen. Cons. 105 1 Mort. ae ear 6 per cent. 

Gold Bonds. — 824-844 p.c. 
Milwaukee Electric Rall and ‘Light, 6 per c cent. 30-yr. бов. 

Mort Bonds, 1926, 1-5,500 and 7,001-8 .. 105105 
М. Боаз Btreet Rail, 4, per cent. Seri Deb., €01-2, 000” 

N. w General Traction, 6 per cent. Cum. Pret., 1- 10, 000 and s. 7200105 

34,001-74,000 : 5 4-1 
Oldham, Ashton, and Hyde Tramway, Urdinary .. 10 .. 2 

9 per cent. Cum, Pref. .... 10 .. 9 
Perth Elec. Tramways (W. А.) 5 рег cent. i Mri Deb. 8k. 13 .. 105-106 
Putteries Electric Traction, Ordinary, 1-245. 000 . 4 
5 per cent. Cum. Pref., 500,001-545 8 . 1 . 7153 116 
44 рег cent Debenture Stock. ковка 100 95-96 
Provincial Tramways Co., Ordinary, 1-24,912.. esee 10 446 
6 per cent. Cum. Pret., 1-10,000.. 10 .. 94-104 
Rargoon кс Tramway ard Eupply Co., 6 pc. Ct m. Pret 
2 4 Жы 5. 
er cent. lat Mort. Deb. Btock, Red. 100 К 95 
Sao Paulo" amway, Light, and Power Co. ... ....91C0 .. 121.126 
5 per cent. Jat Mort Deb, Red. 1929, 1-11, ch . ..$500 ©5-57 p.c 
South Metropolitan Electric Т гар Ways apd Lighting со, $ 
6 per cent. Cum. Pref., 19,571-169,570, Prov. terts.. li 
4 per cent. Deb Steck, Red. 1940 . 78 82 
Sunderlan 1 eee 5 p.c lit Mort. 
ebs., . 100 >Я 
York«hire (West Hiding) Elec Tram. Co, 04, T0 001-110, Ко 5- Eu, 4 
6 per cent. Cum. Pref., 1-46, 261.. es 5 3. 
44 per cent. lat Deb. Stock, Eed. . 1c0 .. 84.80 
Eleetrie Railways. 
A mou 
Name, paid Last price, 
Central London, Ordinar gg P 100 .. 68 88 
5 en n 9 100 .. 89.84 
РА deterred.. . 100 .. 42.45 
4p © Deb. Stock (Prov. 8er ij i ‘certs. , тайну peid) . . 100 100-105 
City and South London, Consolidated Ordinary Poss ene 10 .. 37-38 
4 percent Debepture Міс ск ...................... 100 .. 101-104 
5 per cent. Pref. Stock '91 ........................ 100 . 113-116 
— [T] 11 27 90 Cece %%% 100 е 112-115 
нЕ 55 „ 1) MES 100 .. 110113 
OS ........................ 100 .. 106-109 
Liverpool Overhead, 5 per cent. Piet ..................... 010 . 10-104 
inary, o/ thence sc 10 . 4 
4 per cent. Mortgage L'ebentures, Red, 1.1,700. — . 8.35 
Underground Alectric Bailways of . 5 . ce ut. | 
Profit-Sharing Secured Notes ................ — .. 40-44 
Deposit Recelpß tie . — 40-44 
Telegraphs and Telephones.— 
Amount 
Kame. paid. Last price. 
Amezon Telegraph 0911 1-25,000 ............................ 10 us 28 
er cent. Debs., Red., within 1-1,069 ............ 100 .. 84-87 
3 ele phone and Tele " b Coll.t. Trust 4 per сеш, 

Bonds, 1-28,000 and 55001-78 000 ...................... $1 000 .. 8587 

Anglo-American Telegraph t 2 er eco q . 100 .. 54.57 
6 per cent. Preferred Ordinary - · q ss. 100 .. 97-99 
Diferred Ordinary ............................ .. 100 123-134 

Apglo-Portuguese Telephone Co., 5 per cent. lat Moit. Le b. 

Stock, Red 62 2 6 „ „„ „„ 6 „ „%„%%%%0ꝓ ) „ „„ „6 о 0 % „„ % „% оо во о * $.969? 70252929 100 984-1014 
Chili Telepbone Co., n here 5 7-74 
Commerois! Cable Oo., Ster. 500-year 4 p.c. Deb. Btk., Med. 100 -9) 
Cuba Submarine Tei graph Co., 1 25 Hii Ve da ee 10 .. 7-8 

10 per cent Preferenc S 10 .. 1617 

Direct Spanish Telegraph Co., башы). 8 5. 3-24 

——— 10 per cent. Cum. Preference . sux ee saw. CD. л 84-9 
——— 4 рег cent. Dets ,1€00 .......................... 60 .. 994-1 

Direct United States Cable Coo 20 138-144 

Direct West India Cable Co., 44 per cent. Debs., reg. 

within 1-1,200, Red) 100 99-101 
Eastern and Mouth African, 4 pec cent. Mort. Debs., within 

Ä ꝰ ˙ ˙ ͤ/ũ.ddddd y 100 98-101 

—— 4 per cent. Heg. Mort. Debs. (Mauritius Sobsicy), 

rr ⁰ eie uci 29 .. 910 

Eastern Extension, Australasia and China, 1-300,000........ 10 .. 123-134 
4 per cent. Mort. Герб. Stock. Регр................. 100 99-1 

Eastern Telegraph Co., Ordinary BStock...................... 100 .. 130-12 

45 per cent. Preference btock 100 835-86 
cent. Mortgage Debenture8tock ............ 100 .. 100.103 

Great No ern Telegraph (o. (f Copenbagen) ............ 10 . 51-53 

НаШах and Bermudas Cable Co., 44 per сове, lst №014. 

Debs , within 1-1,200, Вөй.............................. 100 .. 93-101 
Indo-European Telegra ph C; — M——— 8 45 .. 51-57 
Maroont’s Wireless Telegraph Co, Nos. Lo iom ш) Dios 1. es 
Monte 8050 Telephone Со., Ordinary. 1 -712,680 esses 1  ..15/16-11/16 

cent. Preference, 1-86, bun Dad qa deis Sau — . oft 
National 1 ele ape aad tos eene e esos s. 100 .. 106-108 
Deferred Stock .. раен наа ЗОО гә ed 
6 per cent. Cum. First Pref.. CC 
——— 6 per cent Cum. Second CFT 10 .. 10.12 
— — 5 per cent. Non Cum. Third р на „УС хз E 
34 per cent. Deb. Stock, Red....................... 100 .. -99 
4 per cent. Deb. Stock, Red........................ 100 .. 101-103 

Oriental Telephone and Electric Company.. ess 1 . 13/16-15/16 
6 per cent. Cum. Pref. ............................ 1 13 32-1 7/38 

Pacific and European Tel.. 4 р c. Guar. Debs.. Red., 1-1,000 100 98-101 

United ae Plate Tele. Co. prana. 1-100,000 .......... 5 6-64 

5 per cent. Cum. Pref. , 1-40,000...................._ 5 .. du 
44 per cent. Debenture Btock, C 100 .. 881 

Telephone Co. of Egypt, 44 per cent. Deb. Stock, Red.. . 100 . 99-102 

West African Telegraph UU ernis ein inne 10 10-104 

West Coast of America, ps 000 and 53,001-53,008 . 24 . 18-14 
4 p.c. Debe., 1-1,500, guar. by Western Te lcgraph . 100 . -1U1 

West India аа Pavama Telegraph Oo., . 10 tà 
6 per cent. Cum. 1st ference.. 10 .. 

6 per cent. Cum 2ud Preference .................. 10 .. 8-8 
5 per cent. Debs.. Red., 1-800... 100 .. 1001 

Western Telegraph Co., 1-207, 7 10 . ld, 

4 per cent. Debenture Stock, Med. зо са оа овое ое 6 „ 0 100 "Wu. C i 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns for | Increase or Miles of Accounts for past year. 
week. decrease, track open. \ 
Line. 
To Passe 
Ending 1908. | 1907. | Week. | Current 1908. m Ending | ceipta carried. m [me 
year. | s'nger 
£ £ £ £ £ . 
Aberdeen Corporation .......... Mar. 18| 1,15 | 1,163 | - 29 — * 271 27 May 51) 72,605 | 17,676,000 | 1,529,682 0 98 
Ayr СогрогаМоп................ TS! 178 179|— 1 — 8 8 „ 150 15,285 608, 884 
Baker Street and Waterloo Ву... ,, 21 3,025 | 2,220 |+ 825| + 8,794 4 — - "t $ — 
Birkenhead Corporation ........| » 22 955 8:4 |= 19| + 502 | 25:55 | 25:55 March 51) 55,408 | 11,686,691 | 1,324,745 
Birmingham Corporation ......| » 14| 6,336 | 5,442 | + 894 — 56 56 „ 31] 18,557 5,552,098 215,345 
Blackburn Corporation » 18 976 887 |+ 89| + 3,783 25% 25% 25) 54,951 | 10,094,028 | 1,002,572 
Blackpool Corporation.. . » v 378 366 | + 12| — 1,142 | 173 174 = — РАК - 
Blackpool-Fleetwood Trams..... Oct. 26 511 279 |+ 52| - 1,159 | 164 | 16; Dec. 51) 354,819 | 2,707,918 625,110 
Bolton Corporation ............ Mar. 22) 2,065 | 2,139 | - 74| + 6,624 | 42 42 | March 51 111,294 | 23,410,690 2,411,969 
Bournemouth Corporation...... „ 18| 1,429 | 1,351 |+ 73| + 2,579 291 | 29 „ 51| 83,555 13,503,610 | 1,765,098 
Bradford Corporatlon ^ 14| 4,188 | 3,992 |+ 195 + 5,559 | 98 95 „ 31 252,427 | 46,728,977 | 5,167,261 
Brighton Corporation ......---- 5 659 758 |- 99| = 3,345 |17°191/17°191 ii 51| 50,652 | 10,759,310 | 1,798,¢05 
Bristol Tramway Company...... „ 20| 4,594 | 4,685 — 559 — 553 | 514 „ 51 266,769 | 46,902,257 | 6,178,886 
Burnley Corporation 5 $210 | LIB |- #1 — 191 | 193 „ 511462,699| 11,967,498 | 1,205,830 
Burton Corporation ............ „ 22| 225 24 — 29| - 6% „31 15,576| 3,585,827 | 421,317 
Cardiff Corporation ............ „ 7| 1,869 | 1,820 |+ 40 — 32 60 t3226 „ 51 106,550 24,438,164 | 8,624,504 
Carlisle Tramways Company ....| » 21] , 155 148 |- 15 ＋ 68 | 85 | 85| Рес. 51| 10,254 | 2,790 699 550,417 
Sentral London Railway .. .....- „ 21| 603: | 6,129 |- 96|- 2965| 6 6 „ 51| 349,298 | 43,057,997 | 1,279,698a 
Charing X, Euston, & Hamp. Ry. » 21 3,160 — - — 73 64 ve! = = EE 
City — South London Railway. „ 22 5,297 2728 |+ 569 | + 4,089 9 64 * June 50| 82,456 | 10,048,780 = 
Colchester Corporation . ...... Feb. 26 160 151 |+ 9 — 8 8 March 31| 10,588 2,457,553 320,788 
Cork E. T. and p. Company .... Маг. 1$ 415 448 | - 33|- 269 151 154 | Dec. 51| 25,052 | 5,966,564 891,928 
Croydon Corporation » 20| 1,199 — — — 120% 12 c March 31| 62,055 13,514,918 | 1,502,408 
Darwen Corporation „ 20 217 255 | 18 — 83723 7:95 ES 155 * T 
Dover Согрогайоп.............. Dec. £8 181 169 |+ 12! — 1,124 43 43 „ 3l] 12,468, 3,178,063 528,406 
Dublin and Lucan Electric Ву... Маг. 20 111 101 |+ 10|+_ 5л 63 63 - дь = = 
Dublin 0.7 656020666 uU. 0009 B5 „ 20 5,034 1, 97 |+ 35 + 2,079 544 483 -— — — — 
Dundee Cit "Tramways ""-—— ET UEM. —- = — 22 22 May 15) 57,672 | 15,554 905 1.162 782 
East Ham Corporation ias aru eh » 21 822 271 |- 49+ 37| 14 14 | March 31| 47,140 15,049,240 1,062,151 
Glasgow Corporation „ 21 16,750 | 17, 00 — 350 --18,034A| 1774 | 169 Мау 51| 887,381 | 224,063,098 | 20,350,367 
Gloucester Corporation » 13 205 (a11|- 3 — 15 15 | March 31| 15,053| 3, 182,111 579,996 
G.N., Piccadilly and Brompton. „„ 21| 5,450 | 5,885 | +1,545 | +19,421 91 9 — - 5 M 
Halifax Corporation — E — — — 52°574| 37 „ 31 77,996 | 18,899,242 | 1,624 275 
Huddersfield Corporation ...... „ 21| 1,443 | 1,471 |- 28) + 5269 | 353 35 „ 31) 81,195 15,252,150 | 1.804.745 
Hull Corporation .............. 21| 2350 | 2,353 |- 3| + 6,847 | 26 26 „ 31 121,186 29,151,543 | 2,956,406 
Ilford Co тт еч ИКАН ‚ 14 591 414 |- 23 — 104 | 104 „ 351) 26,499 6,586,754 615,117 
Ilkeston Corporation "КЕРСЕТ. л 18 121 124 |- 5|+ 427 E g is — — Ee 
irkcaldy Corporatlon..........| Feb. 261 251 228 |+ 23 — 74 74| May 15 13,702 4,640,618 466,919 
ä United Tramways .. Mar. 18 | 1,038 1113 |- 16| + 992 | 39 $9 joa — n ila 
Leeds ration ..........,,.. 14 6 090 5.952 + 138 +12,959 964 964 March 3) 327,794 73,024,853 7,358, 185 
Leicester Corporation .......... „ 21 1,990 | 2,090 | - 100 — 42 42 — — — m 
Liverpool Corporation „ 14| 10,554 | 10,498 | - 144| + 687 | 104 | 104 Dec. 51| 563,793 | 122,094,528 | 12 115.954 
Live 057 Overhead Rallway.... e 22| 1,393 | 1,3571 |+ 28| + 48h! 925| 6°65| June 50 77,558 10,957,148 | 1,102,809 
London County Council ........ | » _7| 29,954 | 27,731 2.225 | +237,004| 98 | 98 | March 51 1578,014 314,227,090 | 30 130 297 
Lowestoft Corporation | sex т. 130 132 |- 2|+ 161 55 | — Sept. 50 11,029 | 2,622,922 545,190 
. Maidstone Corporation ........ » 19 141 95 |+ 45 ae 34 2 | March 51 5,915 1.186, 566 157,050 
Manchester Corporation „ 21 13,652 | 15552 |+ 100 | 47434,0243 172 | 161 | „ 31 719,673 | 143,264,501 | 15,523,459 
Metropolitan District Rallway..| , 21 8,777 | 7,858 |+ 919 +10 957 24 24 — ыг — 25 
Metropolitan Railway .......... „„ 22 15,001 | 14,91 |+ 510| + 1,9.6 | 234 | 234 June 30 637,794 | 97,639,334 — 
Nelson Corporation zo RE 126 127 |= 1|- 45) 22 23 | March 51] 7.509 2,055,300 203,203 
Newcastle4on-Tyne Corporation. ,, 21| 5,69 5,966 | + 891| - 22 594 | 574 | „ 31 210,491 | 45,506,468 | 4,263,174 
| | 
Newport (Mon) Corporation... . 21 568 618 | — 50| + 2,035 | 144 | 144 | „ 31 32,421 7,760,405 772,753 
Oldham Corporation Dec. 8| 1,805 | 1,744 | + 61 + 4,550 | 357 | 353 | » 25| 94,948| 18,647,751 1,818,444 
| 
Portsmouth Corporation........ Jan. 18 1,470 | 1,4°6|+ 54 — 284 | 284 „ 31| 98,911 | 20,668,825 | 2,199,825 
Reading Corporation se 5! 667 558 | + 3| - 788 133 | 134 „ 31 32,661 8,130,179 918,825 
Rochdale Corporatlon .......... | = es WI — — 20:9 | 20:9 „ 31 54,1138| 9,749,202 1,201,364 
Rotherham Corporation ........ — | — | — — — | 10 10 51| 26,916 5,745,298 618,211 
Salford Corporation ............ Mar.16| 4,185 | 4,238 | - 88 A 888 NT - — = r 
Scarborough Tramways Co — — — — | -- 4°78c| 4786 Dec. 31| 7.779 1,557,845 228,235 
Sheffield Corporation 22| 5,118 5,487 | - 369) +11,232 | 654 | 653 | March 25 276,907 | 73,966,299 | 6,804,656 
Southampton Corporation ...... „ 18 894 822 + 32 + 5,542 | 18 18 „ 31 49,185 9,457,596 | 1,145,085 
Southend-on-Sea Corporation... .. „ IB 265 257 |-- 6 + 227 9 9 „ 31| 20,076 4,431,728 390,578 
Stockport Corporation .......... — — — — | — 25 25 „ 31 50,127 | 8,617,127 | 1,248,656 
Sunderland Corporation ........ „ 22| 1,067 | 1,388 | - 291, - 5156 | 20 20 „ 31) 72,396 | 17,483,132 | 1,535,425 
Swindon Oorporation .......... — == — — | -— 44 44 » 31] 9,500| 2,675,221 224,417 
rquay Tramway „ 19 18) — VC Im 5:161. = € 2 Ы Y 
Wallasey U.D,O КТ doesn ss is. "HL 699 825 |— 124| + 654 12 68 | 12°43 „ 51| 43,607 | 7,995,451 862,123 
Warrington Corporation — — — — | — 6 64 „ 31 19,204 4,965,296 429 785 
West . — @orporation ........| „ 12| 2,116 | 2087 |+ 29| + 2,161 14 | 147 „ 121 122,881| 35,502,836 | 2,556,894: 
Wolverhampton ОА] 1 18 739 | 779|- 40 + 59 20 20 | "n 5 43,823 9,276,025 | 966,133 
| | | | | 
i | | 1 


* 1905-6 figures, t And 96 miles of interlacing track. « Train mile с Miles of route. А Haif-yoar's gares] 
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Municipal Central-Station Engineers and Tramway Managers 
are invited to send advance notes of new work being under- 
taken by them, and of successful results obtained. from the 
undertakings under their charge. 


Secretaries and Managers of Companies are asked to furnish 
Notices of Meetings, Issues of New Shares, Installations, 
Contracts, and any information connected with Electrical 
Engineering which may be interesting to our readers. 

Inventors are informed that any account of their inventions 
submitted to us will receive our best consideration. 

Contractors can make use of our columns to obtain the names 
of the makers of any specialities they require in their 
business. 
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C. H. W Bicas, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed. 

Replies for the “ Technical Problems ’ Column should reach the 
Editor within ten days of the issue in which the problem 
appears. Many Engineers, both at home and abroad, make 
use of this section of “THE ELECTRICAL ENGINEER,” 
where difficulties are found in their work, to get help from 
fellow readers, and others are invited to do so. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


In our correspondence columns this week there is a letter 
signed by two corporate members of the Institution ot 
Civil Engineers calling attention to a proposed alteration 
of Clause 6 in Section 5 of the by-laws. This alteration is 
to be discussed, and perhaps approved or rejected, at the 
special general meeting of corporate members of the institu- 
tion to be held to-day. The existing buildings of the 
institution, which are comparatively new, occupy а site 
which is required by the Government for the extension of 
the Government offices in Whitehall. Hence the first 
business before Friday's meeting will be in the form of a 
resolution to authorise the council to enter into an agree- 
ment for the sale of the institution premises to H.M. 
Government. It is proposed to ercct new buildings 
for the institution on an adjacent site, and we gather 
that the sum to be paid by the Government will be 
insufficient to cover the cost of these new buildinys. The 
alteration of the by-law referred to above has for ite object 
the increase of the entrance fees to all full members of the 
institution: new members elected will, if the by-law is 
amended, have to pay twenty guincas entrance fee instead 
of ten. Again, associate members, on being transferred to 
full membership, will have to pay а further sum of ten 
guineas. The Institution of Civil Engineers is without 
doubt the most influential association of engineers in 
existence. Formed early in last century by Thos. Telford, 
its object was then stated to be “for promoting tho 
acquisition of that species of knowledge which constitutes 
the profession of a civil engineer, being the art of directing 
the great sources of power in Nature for the use and con 
venience of man." This it has achieved, and its success 
is due to the fact that all civil engineers who 
have qualified by work and experience have been freely 
admitted to membership. The move made some years ago 
by which new associate members have to qualify by 
examination as well as by practical experience, restricted 
the membership by keeping out a large number of practical 
men who cannot find time to qualify by examination. 
The alteration in the by-laws now proposed will again 
tend to reduce the membership, as twenty guineas is a 
heavy entrance fee. We think that the council of the 
institution would be better advised if they raise the 
necessary building fund by voluntary subscriptions in 
the same way that the Institution of Electrical Engineers 
have done, otherwise the impression will spread that the 
Institution of Civil Engineers seeks to confine the advan- 
tages of membership and to form a close corporation. 
Such an important change in the by-laws might well be 
discussed only at the meeting held to-day, and the voting 
on it deferred till the country members have had more 
opportunity of considering the matter. 


THE ELECTRICAL ENGINEERS. 


The new army regulations which came into force this 
week, and which have resulted in some alteration in the 
designation, the status, and the duties of the Volunteer— 
or, as they are now known, the Territorial forces—have 
likewise effected some change in the Electrical Engineers' 
Corps commanded by Colonel К. E. B. Crompton. Hence- 
forth this corps will simply be known as “The Electrical 
Engineers, and the additional duties which have been 
allotted to it include coast defence work, ballooning, cable 
and wireless telegraphy. The usefulness of this efficient 
corps in actual warfare, as demonstrated in the Boer War 
and in other directione, has been officially recognised, and 
it is not to be wondered, therefore, that the War Office 
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authorities should seek to still further increase the sphere 
of its usefulness. In future we are likely to witness 
divisional corps of the Electrical Engineers in most of the 
important provincial centres, and to Birmingham belongs 
the honour of being the first district to take practical steps 
for the establishment of such a corps under the new regula- 
tions. Ав will be seen from an announcement in another 
column, the County Association of Warwick is co-operating 
with the Birmingham Local Section of the Institution of 
Electrical Engineers to give effect to this scheme, and we 
would like to draw the attention of our readers in the 
Birmingham district to the arrangements proposed, which 
might also serve as a stimulus and guide to other local 
sections. Those who wish to have their names submitted 
as possible candidates for commissions, or for service in 
non-commissioned ranks, should communicate without delay 
with Mr. H. B. Matthows, the hon. local secretary, 
Winchester House, Victoria-square, Birmingham, who will 
give much fuller particulars respecting the conditions of 
service, etc., than we can possibly give here. The Birmingham 
Local Section is to be congratulated on being the first to 
take active steps in the formation of a division of the 
Territorial Army. We believe that the Manchester Local 
Section has had the matter of the formation of a division 
in its district under consideration for some time, and we 
should like to hear that actual steps are being taken, not 
only in the Manchester district, but in every district 
which boasts a local section of the Institution of Electrical 
Engineers. | 


PRODIGIOUS. 


It is not held by connoisseurs of what good conduct 
ought to be to give a flat contradiction to any statement 
made in good faith. The latest marvel, however, causes 
us to say with a celebrated character in fiction—prodeegious, 
with the Scottish pronunciation. We are never astounded 
as to what we are told electricity ia to do, but it makes us 
gasp to read that a Scotchman has discovered or invented 
a gun, actuated electrically, by which а 2, 000lb. projectile 
is given an initial velocity of 50,000ft. à second. Inventors 
claim many things. They do not intentionally mislead, but 
give free rein to their imaginations, and their imaginations 
play pranks. Colonel Maude, however, is a military writer 
of some repute, and, we presume, has some connection 
and some knowledge of the elementary problems of 
mechanics. Assume for a moment that this wise inventor 
can do what it is eaid he can do, although till we know 
more about the method we beg leave to remain unbelievers. 
Still, assume the initial velocity, we are told there is 
nothing to prevent these weapons from throwing shells 
from London to Paris and vice versá. Will Colonel Maude, 
or the inventor, or someone who knows tell us how far an 
aerolitic projectile of the substances ordinarily used would 
pass through the air at the velocity named before being 
dissipated in molten drops. It is hardly scientific to 
assume that when tho resisting medium is increased four 
hundred times the heating will not be affected. Tell us, 
Colonel Maude, what is the rise in temperature of a pro- 
jectile with a velocity of 2,500ft. per second through air! 
Then he will know the temperature at twenty times the 
rate with the resistance four hundred times greater.  Elec- 
tricity is a wonderful thing, but it cannot do everything 
that tho mind of an imaginative man imagines. 


ALL-BRITISH CABLES. 


The Board of Trade of Ottawa, which celebrates its 
jubilee this year, is signalising the event by a further 
effort to bring about the completion of the scheme for а 


complete system of British-owned cables to connect, tele- 
graphically, the several groups of self-governing British 
communities in Europe, America, Australasia, Asia, and 
Africa. The proposals include the layiog of a cable from 
Cape Town to the United Kingdom, vid Ascension, the 
West Indies, and Bermuda, with a branch to Canada. This 
cable will form the fourth of four divisions of this “ electric 
bond of Empire,” the others being : (1) the United Kingdom 
to the Pacific, embracing a cable across the Atlantic and 
land lines through Canada; (2) across the Pacific from 
Canada to New Zealand and Australia, with land 
lines through Australia to the Indian Ocean; and (3) 
Australia across the Indian Ocean to South Africa, with a 
branch from Cocos Island to India. Of these the first has 
been regarded with much favour in Canada, the second is 
already an established fact, having been successfully carried 
out under a partnership arrangement between six British 
Governments—viz., the Home Government, the Canadian 
Government, the Governments of New Zealand, New South 
Wales, Victoria, and Queensland. In reply to an address 
on the subject presented to him by the Ottawa Board of 
Trade, Earl Grey, Governor-General of Canada, said that 
he was one of those who believed that the establishment of 
a State-owned “‘all-red” line would be a service of hardly 
less importance to the Empire than the establishment of the 
all-red route. 


NEW ALTERNATE-CURRENT INSTRUMENTS.* 
BY W. E. SUMPNER, D.SC., AND J. W. RECORD. 
(Continued from page 438.) 
INSTRUMENTS FOR PHASE MEASUREMENT. 


Idle-Current Ammeter.—For constant-voltage circuits the 
wattmeter can be used as an idle-current ammeter. For 
single-phase circuits all that is necessary is to substitute 
for the quadrature transformer a non-inductive strip 
resistance, to which the moving coil is suitably shunted ; 
or, alternately, &n ordinary current transformer with a 
secondary coil of many turns short-circuited by the moving 
coil. For three-phase circuits it is only a matter of 
changing the connections of the potential leads; this is 
shown in Figs. 14 and 15. Fig. 14 shows the instrument 
as normally joined up to the mains, through a quadrature 


transformer, so as to read the watts of the circuit. By 
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disconnecting the volt coil from N B and joining the lead 
to the points C A, the applied voltage is turned through 
90deg. relative to the current, and for unity power factor 
loads the meter will read zero. For lower power factors 
the instrument will indicate V А sin $, and may be cali- 
brated to read the wattless current for the line voltage 
used. 

Iron-Cored Phasemeters.— Phasemeters are instruments 
analogous with ohmmeters, and the theory of their working 
is similar and almost as simple. Ап ohmmeter contains a 
moving system, consisting of а magnetic needle, N, and a 
fixed system of two coils traversed by currents, A, and A,, 
whose ratio is represented by the position of the pointer ; 
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this deflection can thus be calibrated to indicate ohms or 
megohms. The currents, A, A,, produce two magnetic 
fields, ОЕ, and O F, usually, but not necessarily, at right 
angles, and the needle takes up the position corresponding 
with the resultant field, indicated by the pointer, O P (see 
Fig. 16). The calibration of the scale depends on the 
structure and winding of the coils, but for any given 
instrument is solely determined by the ratio of the currents, 
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A, and Az. If the currents are alternating and the strength 
of the needle, N, is also alternating, the position taken up 
will depend on the ratio of the two mean products, А, N 
and A, N, and this ratio will merely depend on the phase 
differences between A, A, and N, if the ratio of the R. M. S. 
values of A, and A, is constant, as is necessarily the case in 
a balanced multiphase system of currents. The phase- 
moter is merely an ohmmoter, having, in effect, an 
alternating magnetic needle, N, due to the flux caused by 
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an alternating current traversing a moving coil, and having 
two alternating magnetic fields, О F,, O F, in fixed direc- 
tions (but not in in the same phase) due to the cyclic 
currents through its fixed coils. Usually a phasemeter 
consists of а fixed and moving system of coils, one system 
containing two coils, and the other only one. As regards 
the theory, it is immaterial whether tho fixed or moving 
system is actuated by the main currents, provided the 
other system is actuated by the voltages; and it does not 
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matter, in the case of either coil system, whether this 
system consists of one, two, or three coils, provided three 
or more coils in all are used for the two systems. The 
instruments here described have only one coil in the 
moving system, but contain three coils, Ci, C, C, in 
the fixed system, the latter being traversed by currents 
representing A,, A,, and A,, the three currents of the 
three-phase mains. But these currents are necessarily 
such that one of them, say A,, can always be regarded 
as the sum of the other two, so that the three coils, 


C,, C, and C, just mentioned can really be regarded as 
only two coils, having a portion, C, in common, one of 
these coils being traversed by а current representing А 
and producing the field O Fi, while the other is travers 

by a current representing A, and producing the field О F,. 
The directions О F, and 6 F, are approximately 90deg. 
apart, and this accounts for the total deflection of about 
180deg. (90 for leading and 90 for lagging) to be found in 
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most phasemeters. The three fields due to a unit current 
in each of the fixed coils are fixed in direction, as shown 
by О A,, О A, and О A, in Fig. 17. The lengths of these 
lines denote the strength of the field due to а unit current 
in each case, this strength being determined by the winding 
of the correspondiog coil. О Е, is the resultant of О A, 
and О A, while О F, is that of О A, and О A,. The 
currents A., As, and As, which actually flow through the 
coils, can be regarded as two currents only. One of 
them, A,, traverses the first and third coils, and pro- 
duces а field always along О F,, while the other, A,, 
traverses the second and third coils, and produces 
a field always along O F,. The analogy between the 
ohmmeter and the phasemeter will now be apparent. 
As is shown later, the fact that the reading of a phase- 
meter indicates a ratio cangbe advantageously used 


in the calibration of these instruments. The introduction 
of the iron-cored phasemeter is a new departure in power- 
factor meters, and its construction will be somewhat closely 
entered into. A view of the interior can be seen in 
Fig. 18. The field magnet resembles the stator of a three- 
phase generator built up with a number of iron lamin:e, 
and wound as shown in Fig. 20. Instead of the rotor 
there is a fixed laminated iron core (Fig. 19). This core 
forms one circular bouadary of an annular air-gap, about 
lin. across, between itself and the outer stator. In this 
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air-gap swings a moving coil (Fig. 19), which is balanced 
апа controlled by no other forces except those due to 
the interaction of the currente. The stator is wound for 
zurrent, and for convenience is supplied from two series 
transformers, the primaries of which are traversed by 
two of the line currents. The moving coil has a high 
non-inductive resistance in series with it, and is placed in 
shunt across the mains. One mode of connection suitable 
for a three-phase circuit is shown in Fig. 21. Various 
arrangements of transformers, analogous to those stated in 
connection with the wattmeter, may be used with the 
phasemeter, but owing to the number of circuits in the 
instrument, and to the fact that resistances, transformers, 
or condensers may each be used with them, the number 
of possible combinations is so great that a mere summary 


of them would take too long. Fig. 22 shows an arrange- 
ment for a power-factor meter suitable for connection 
to a constant frequency single-phase circuit. It will 
be noticed that the indicator itself is identical with 
that of the multiphase instrument. The stator has 
the same distribution of coils, but, in order to supply 
these coils with currents in suitable phase relation, a special 
transformer is necessary. This transformer, T (Fig. 22), is 
of the ordinary current type, with a connection, C, taken 
from the middle point of the secondary winding, A, C, B. 
C is joined to C of the phasemeter, and A and B are each 
joined to the corresponding terminals of the instrument, 
A through a non-inductive resistance, R, and B through an 
inductive resistance, I. The moving coil is joined through 
a suitable resistance either direct to the mains or to the 
secondary of a potential transformer whose primary is in 
shunt to the mains. 
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Voltage-Wound Phasemeters and Synchronisers.—A form of 
phasemeter is being developed having its stator coils 
wound for voltage and its moving «oils for current, the 
latter being түре either from a shunt or from a current 
transformer. Experiments are also being carried out on 
an instrument of the above type, which has been so con- 
structed that the moving coil is free to revolve continuously 
in either direction. When these forms are fully developed 
it will be a simple matter, with the aid of a voltmeter 
switch, to quickly change the instrument from one alter- 
nator to another in а similar manner to that used for the 
wattmeter shown in Fig. 10; also by connecting the 
voltage windings to the 'bus bars, and the moving coil 
to the terminals of an incoming machine, the phasemeter 
will be converted into а synchroniser. It will indicate if 
the incoming machine is “too fast" or “too slow” by 


revolving either clockwise or anti-clockwise. When the 
pointer comes to rest the speed will be right, and by 
further regulation the pointer will turn and become 
stationary in the normal position, and this will indieate 
the correct moment for switching in. 


CALIBRATION AND ACCURACY. 


Waltmeters and Voltmeters —A simple direct-current test 
is used to determine the wattmeter scale. The same 
method may be used for the voltmeter, since the scale 
markings in the latter case are proportional to the square 
root of the corresponding scale markings in the саве of the 
wattmeter (see Fig. 13) The instruments are afterwards 
adjusted on an alternate-current circuit against a standard 
instrument; for а wattmeter by an adjustment of the 
resistance of tho moving.coil circuit, and for a voltmeter by 
the choice of a suitable condenser, followed by a final 
adjustment of the spring. The ecales prepared in this way 
have been found quite accurate for alternate-current 
circuits. The error of an instrument in actual working is 
frequently more due to extraneous influences, such as 
friction or disturbing fields, than to incorrect electrical 
action on tho moving system. From such disturbing 
influences the present instruments are well guarded, 
owing to the strong controlling springs used and to the 
natural shielding due to the iron employed in their con- 
struetion. Moreover, the deflection cannot be influenced 
by eddy currents, which may be induced in the iron case 
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or other metal parts near the moving coil Numerous 
experiments already published in the Journal have shown 
that the present instruments act correctly for changes in 
voltage, current, or frequency, and that the error for 
variations of power factor obeys the law applicable to all 
wattmeters, the error as a fraction of the true reading 
being given by 0 tan ф where 0 is a quantity characteristic 
of the instrument, and which may be conveniently called 
its phase error. In Table I. below the wattmeter error for 
a phase error of 1 per cent. of a radian (0 = 0:01) is 
expressed in three ways for loads of different power factors. 


TABLE I.—Wattmeter Error for a Phase Error 0 of 1 per cent. 
Per cent. of true Per cent. of volt- 


Power factor Millimetres 
: watts, mperes, 
did 100.6 tan 9. 100 6 sin $ on cele: 
D D A 0 
09 ............ GS o es 0:55 
OF ое / · A DU. » 0:90 
О o ue lU. состо еа o 1°10 


In the second column the error is expressed as a percentage 
of the true watts. The third column shows the error as a 
percentage of the volt-amperes, or of the watts associated 
with the same current and voltage on a non-inductive load. 
The last column expresses the error as а shift of the 
pointer in millimetres on the scale, assuming that a deflec- 
tion measuring 5in., or 127mm, denotes a power in watts 
numerically equal to the volt-amperes. For com- 
mercial purposes the error is sufficiently small if kept 
within a small fraction of the full deflection, and is 
always negligible if the corresponding shift of the 
pointer is within the error of reading under working 
conditions. In normal working full deflection is only 
attained for the circuit voltage at full-load current when the 
power factor is unity. The above table shows that if the 
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phase error is 1 per cent., the error in the deflection is 
always less than 1 per cent. of the full deflection, however 
low the power factor, and that in nearly all cases it is less 
than lmm. measured along the scale. The accuracy 
secured in the new instrument can be precisely indicated 
by the value of the phase error. In one of the portable 
standard instruments this value was only 0:0077 for 50- ~ 
circuits, во that the corresponding errors are given by the 
numbers in Table I. when multiplied by 0°77. In one of 
the switchboard instruments 0 was found to be 0:012 for 
50-~ circuits, corresponding with the figures in Table I. 
when multiplied by 1:2. The error of the electromagnet 
is due to the phase error represented by the ratio of 
resistance to impedance of the field coil. This ratio is 
about 0:4 per cent. for 50- ~ circuits. Two distinct ways 
have been found to precisely compensate the total phase 
error of the instrument for circuits of a fixed frequency. 
These methods have been amply tested and verified, bu 
they have not yet been embodied in the commercial 
instruments. The voltmeter is naturally less subject to 
error than the wattmeter, since the voltmeter is essentially 
the same as a wattmeter used on circuits of fixed power 
factor equal to unity. The deflection for a given voltage 
for a range of frequency of 3 to 1 does not vary as much as 
05 per cent. In confirmation of the above statements the 
tests indicated in Table II. are given. They relate to a 
comparison of one of the iron-cored wattmeter, I.C.W., 
with a standard Mather-Duddell instrument, M.D.W. The 
current, A, was passed through (1) the current coil of the 
M. D. W., (2) the quadrature transformer of the I. C. W, and 
(3) а non-inductance load of lamps. It was obtained from 
a pair of slip-rings of a small rotary converter run 
from the direct - current side, the voltage, Vi, being 
approximately in phase with A. Another pair of slip- 
rings gave a voltage approximately in quadrature with V,. 
These were joined to the primary of an equal ratio trans 
former, the secondary voltage, Va, of which was about equal 
to V, in magnitude and also approximately in quadrature 
with it. Since the voltages V, and V, were electrically 
separate, they could be joined in series to produce a 
voltage, V, differing in phase from А by about 45deg. By 
means of a reversing switch V could be made either the 
vector sum or the vector difference of V, and V,. In the 
former case the voltage V was leading and in the latter 
case was lagging in reference to A. The pressure coils of 
the two wattmeters were put across mains at voltage V. 
The wattmeters were read carefully, and observations were 
taken alternately for leading and lagging voltages. The 
watts were obtained from the readings of the M.D.W. 
which had been previously standardised on a non-inductive 
load, using the same ammeter and voltmeter as were after- 
wards employed for the tests in Table IL, the power factor 
cos ф being obtained from the readings of the same 
instruments. The frequency of the circuit was 51~. 


TABLE II. 

Voltage. V. A. M. D. W.) I. C. W. Watts. | Cos . | Tan G. 
VI T V. 120 | 198 | 66:6 65:4 | 1,550 | 0:652 — 
У,- V, | 119 188 652 650 | 1,515 | 0:676 — 
VI T Ve | 122 | 194 | 66:5 650 | 1,540 | 0 650 — 
Vi- У, | 121 | 187 | 652 65:2 | 1,515 0 670 — 
VitVs| — — 66:45 652 — 0651 ; +1167 
У-Ү, | — — 65:20 | 65:1 — 0:675 | —1:099 


The numbers given in the last two lines are the means of 
the tests for leading and lagging voltages. From these it 
appears that the readings of the M.D.W. corresponding 
with a reading of 65:2 of the I.C W. in the two cases are 
66 45 and 65:50. Hence, if the phase error is 0, we have 

66:45 1-116760 

65:50 1-1099 0 
and the value of 0 works cut to be 0°77 per cent. Such 
value compares well with that calculated from the data of 
the wattmeter. The ratio of the resistance of the electro- 
magnet winding to its impedance was measured as 
0 385 per cent. at 50 ~ or 0:578 per cent. at 51 ~. The 
self-induction of the secondary of the quadrature trans- 
former was 0:882 millihenry and the resistance of the 


moving-coil circuit 82 8 ohms, so that the ratio of reactance 
to resistance at 51 ~ works out to be 0:54 per cent. The sum 
of 0:578 and 0:34 is 0'72, comparing well with 0°77, the 
number measured. The quadrature transformer used was 
ironless, so that no allowance has to be mado for any phase 
error due to hysteresis. 

Phasemeters.—The theory and modes of calibration of 
phasemeters have been already discussed by one of the 
present writers (Phil Mag., January, 1906, and it has been 
shown that the phasemeters in general are much more 
accurate instruments on balanced loads than they are 
usually credited with being ; in fact, phasemeters for multi- 
phase circuits, if properly calibrated, are all alike in 
normal action, and differ only in liability to disturbances. 
Various makes differ, not in electrical, but in mechanical 
properties. The actual errors arising in working are due 
to causes extraneous from the electrical action of the 
instrument, being due to friction when the’deflecting forces 
are weak, or to the influence of stray fields, or to the 
want of balance of the circuit currents. In the instru- 
ments here described the moving coil is perfectly shielded 
by the iron, and if this coil is out of proper position 
the rectifying forces brought into action are strong, so 
that errors due to the first two causes do not arise. All 
phasemeters are equally subject to error when used on 
uabalanced loads. A similar error arises in measuring the 
power of a three-phase circuit by the single-wattmeter 
method. The error which arises from such want of balance 
is determined simply by the ratios of the three currents in the 
mains, and is not dependent on the instrument employed. 
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It is the same for all wattmeters and for all phase- 
meters, however good or however bad they may individually 
be. It is not serious except for low power factors and for 
badly balanced loads. In the design of the phasemeters 
here described a great deal of attention has been devoted 
to the production of suitable scales. Special difficulties 
arise in these instruments owing to the irregularities in the 
magnetic field due to the slots in the stampings bounding 
the air-gap. That these difficulties have been success- 
fully overcome is shown in the curves of Fig. 23, 
connecting the deflection of the instrument (in 
degrees) with the corresponding value of the power 
factor. Three curves are shown for the same instru- 
ment for different modes of connection with the mains. 
In order clearly to separate the curves, these have been 
arbitrarily shifted along tho scale of degrees. The shift 
of zero corresponding with Curves 1 and 2 is not known, 
because the scale of degrees was changed between the two 
calibrations, but as regards Curves 2 and 3 a reading of 
140deg. for Curve 3 denotes the same position of the 
pointer and moving coil as one of 120deg. for Curve 2. 
The first two curves were obtained by the direct-current 
method, and the third by alternate-current tests. The field 
coils were the samo, and were star connected in all three 
cases, but the most important of the three coils was joined 
up in one direction for Curve 1 and in the opposite direc- 
tion for Curves 2 and 3. The calibration for Curves 1 and 2 
was determined from measurements on the currents actually 
flowing through the instrument coils. Curve 3 represents 
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the action of the instrument when the coil currents were 
produced from the secondary circuits of two very small 
experimental transformers, the primaries of which were 
traversed by two currents representing those in the main. 
The three scales of power factor, P F, P F, and P Fg, are 
shown at the bottom of the figure, and it will be seen that 
the scale markings corresponding with Curves 2 and 3 are 
regularly spaced. Numerous tests made at different times 
have proved that the alternate-current and direct-current 
modes of calibrating these instruments yield the same 
result. The tests shown by Fig. 23 are not given as any 
confirmation of this. 'The curves apply to the same instru- 
ment when connected to the mains in different ways. The 
tests for Curve 3 consisted of two sets of observations 
taken at frequencies of 80 and 50 cycles per second. These 
two sets of tests are distinguished by using different signs 
on Curve 2, and incidentally show that the action of the 
phasemeter is independent of frequency. 

If reference be made to the paper on the “Theory of 
Phasemeters” (Phil. Mag., January, 1906), it will be seen 
(from equations 3, 4, and 5 on pp. 84, 85), that if A, and 
A, are two of the currents through the windings of one 
үе of coils of the phasemeter, and if V be the current 
through the coil of the other system, the forces on the 
moving system will be balanced for a deflection z when 


Mean product of V А, _ МА, 
Mean product of VA, V A, 


where р is a quantity which for any particular instrument 
depends solely upon the deflection = of the moving coil. 


= р, 


А, 
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Thus the deflection of the pointer depends simply upon the 


ratio of the two watt products, V A, and У А, The 
phasemeter indicates power factor indirectly, but always 
measures by a single deflection the ratio of two watt 
products such as those frequently observed for the measure- 
ment of power factor from the readings of two wattmeters, 
or from successive readings of one such instrument. If 
there is any error in estimating the power factor from such 
a ratio, such an error will be common to all these methods, 
which are essentially the same except in the matter of 
relative convenience. Phasemeters, like ohmmeters, are 
instruments which really measure a ratio. So far as theory 
and calibration are concerned, it does not matter whether 
the main currents are those actually used in the instrument 
coils, or whether the latter are produced by the former 
through the operation of suitable transformers. If the 
transformers act correctly, there will always be a particular 


deflection for each value of the ratio A, V to A, V; 80 
that if the instrument circuits are connected up in the 
special way in which they are to be used in practice, the 
currents A,, A, and the voltage V used for calibration 
purposes may be produced in any convenient manner for 
determining the scale. The most convenient method in 
practice is to take the currents A, and A, from two inde- 
pendent secondaries of a transformer whose primary is 
subjected to the voltage V. It is easy to arrange for A,, 
A,, and V to be in essentially the same phase, and the 
ratio p is then simply that of the currente A, and A, as 
read by two smmeters. It only then remains to mark the 
deflection with the numerical value of the power factor 
corresponding with the ratio p observed. This value will 
be cos $ where ф is such an angle of lag in actual working 
that the line currents A, and A, and the moving-coil 


eurrent due to the line voltage will correspond with the same 
value of р as that observed in the calibration tests. 

The real calibration of the instrument consists in deter- 
mining by any eonvenient method the ratio p correspond- 
ing with each deflection, z. The scale marking then 
depends on the interpretation to be given to p, and this 
interpretation will vary with the instrument connections, 
to the multiphase circuit, governing the magnitude and 
phase relations of the currents Ay Az and the moving-coil 
current V in actual working. Ав an example, if A, and 
A, are the currents in two of the mains of a three-phase 
system, and if V is the voltage across these two mains 
applied through a high resistance to the moving coil of the 
phasemeter, then for balanced loads of power factor cos ф 


it will be seen from Fig. 24 that the ratio of A, V to A, V 
will be numerically that of cos (30 – ф) to сов (30+ ф) but 
opposite in sign. We shall thus have 


Cos (30 — 4) 
Cos (30 + ¢,) 


where p, is the value of the ratio observed in the calibration 
test for the deflection x which is to be marked cos $,. 

Again, if the above case be varied by applying the 
voltago V to the moving coil through a condenser instead 
of through a non-inductive resistance, the moving-coil 
current will be in quadrature with the voltage V, and a 
little consideration will show that we then have 


+ Cos (60 + $,) 
Cos (60 - 4.) 


and the deflection z to be marked cos ¢,, is that corre- 
sponding with p, as given by this formula. From each 
such formula it is easy to plot a curve connecting cos ф 
with p, and this curve can be conveniently used in the 
calibration tests. In most of the cases likely to arise it 
will be found that one or other of the above two formule 
(with proper sign for p) is applicable to the calibration 
tests. Inverting the value of p merely amounts to changing 
the sign of ф, so that it is convenient to always make p 
less than unity by dividing the smaller by the greater of 
the two quantities, the ratio of which ів p. It is always 
necessary to know when p is to be taken positive and when 
negative, and this can only be predicted from a careful 
eonsideration of the vector diagram in each case; but in 
actual calibration no difficulty arises, for unless the proper 
sign be attributed to p the values of cos $ read off from 
the curve are evidently wrong. The numbers given in 
Table III. below enable the curves connecting р with cos $ 
to be readily plotted for each of the above two formule. 
The curve for p, is well known, and is often used for 
the determination of power factor by the two-wattmeter 
method. 


= P» 


TABLE III. 

а value of cos ¢,—~ Value of cos фу—— 

For p, + For pi ғ For ру + For р, + 
00. u. 0500 ...... 0:500 ...... 0:806 ...... :866 
QI. ше 0577 ...... 0431 ...... 0:904 ...... 817 
02 ue 0:654 ..... 0:558 ...... 0 955 ...... 07756 
0:5 ...... 07731 ...... 0297 ...... 0:954 ...... 0:682 
0d. iius 0:802 0:241 ...... 0 971 0:596 
055. ss 0866 ..... 0:189 ..... 0:982 ...... *500 
056. ...... 0:918 ...... 01435 ...... 0:989 ...... 0:404 
OT Sos 0:951 ...... 0301 .... 0994 ...... 0:292 
0:8 ...... 0:982 ...... 0:064 ...... 0:998 ...... 0:188 
0'9 ...... 0:996 ...... 0:030 ..... 0:999 ...... 0-008 
LO: xs 1000 0:000 ...... 1000 0-000 


(To be continued. ) 


THE CARE OF DYNAMOS DRIVEN BY ENCLOSED 
GAS-ENGINES. 


It has been noticed in а number of suction gas installa- 
tions which include dynamos that the difficulty of work- 
ing tho latter ia considerably enhanced by the gases and 
dust present. Extreme care in running the machines must, 
therefore, be exercised, especially as regards the com- 
mutator. It is advantageous in some cases to treat the 
commutator with a dilute solution of sal ammoniac,— 
Elektrotechnik und Maschinenbau, 
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THE CONVERSION OF DIAMOND INTO COKE IN 
HIGH VACUUM BY CATHODE RAYS.* 


BY THE HON. CHARLES A. PARSONS, CB., F.R.5, 
ALAN A. CAMPBELL SWINTON. 


AND 


The objects of the experiment were three-fold : firstly, 
to ascertain whether a diamond could be entirely converted 
into coke or graphite by heating in a vacuum by cathode 
rays; secondly, in the event of this being found practic- 
able, to make a determination by Féry's optical pyrometer 
of the temperature at which the conversion takes place ; 
thirdly, to endeavour to ascertain if, during the conversion, 
any gas was emitted or absorbed by the carbon. | 

The vacuum tube employed is shown in the illustration, 
where А and B are the two aluminium electrodes, C the 
diamond, and D an airtight ground glass stopper joint, 
through which the diamonds were introduced. Alternating 
current was employed, each of A and B acting as cathode 
and anode in turp, while their concave curvature was such 
as to accurately focus the cathode rays on to the diamond. 
The latter was supported on a plate of iridium, which, in 
turn, rested in a platinum cup, this arrangement being 
designed to prevent any stray cathode rays which might 


miss the diamond from striking the glass walls of the tube 
and melting the latter. During the experiment the tube 
was connected to two mercury pumps of the Toepler type, 
and in connection with the tube there were also attached 
two spectrum analysis discharge tubes for the purpose of 
collecting and examining some of the residual gas in the 
tube, both before and after the conversion of the diamond 
into coke. 

The alternating current from the mains, which was of 
85 periods per second, was passed through the primary of 
a 10in. Rhumkorff coil, with the contact breaker and con- 
denser disconnected, with an adjustable choking coil in 
series in the primary circuit, so that the secondary voltage 
could be varied from about 5,000 to 12,000 volts. A 
reflecting milliampere-mcter was employed to read the 
eurrent through the tube, while the volts across tho tube's 
terminals were measured by an clectrostatic voltmeter. 

Two diamonds, each about 0 2in. in diameter, were 
experimented with. Тһе first was entirely converted into 
coke without difficulty, while in the case of the second the 
process was stopped when most of it had been so con- 
verted, the residue being black throughout its mass. Аз 
the proper degree of vacuum was reached by working the 
mercury pumps, and as the volts were raised, the diamond 


* Paper read before the Royal Society. 


in each case became red, and then intensely white hot, till 
with about 8,000 volts and 44 milliamperes (352 wat:s) 
passing through the tube the diamond began to throw off 
small sparks. On tke volts being increased to 9,600, and 
the current rising to 45:5 milliamperes (436 watts), the 
sparks thrown off became more numerous and the diamond 
commenced to become black. Finally, with 11,200 volts 
and 48 milliamperes (557 watts) a rapid disintegration of 
the diau: nd took place, with considerable increase in 
volume, the residuo having much the appearance- and con- 
sistency of coke. The temperature of the diamond, 
as given by the pyrometer, during disintegration was 
1,890deg. C. 

During the heating up of the diamond and of the tube, 
large amounts of gas were driven off and had to be pumped 
out, but there was nothing to indicate that any of this gas 
originated from the diamond rather than from the metz! 
parts and glass walls of the tube. Two experiments were 
made, and in the latter there was distinct indication of a 
rise in vacuum just ahout the time of the conversion. 
These rises in vacuum are, ho vever, not unusual in tubes 
in wbich there is highly-heated metal, and it was impossible 
to decide whether any of the absorption of gas took place 
in the diamond. 

In the experiment in question one of the spectrum 
discharge tubes was sealed off just before the conversion, 
when the diamond was commencing to blacken on the 
surface, while the other was sealed off after the diamond 
had been converted into coke. These two tubes, therefore, 
respectively contained samples of the residual gas before 
and after the conversion. Their spectra have been photo- 
graphed alongside of one another, but though they are 
not altogether the same, the differences do not appear 
sufficiently marked to determine with exactitude any 
variation in the nature of the gases present. 

The experiments were arranged and carried out by Mr. 
Swinton at his laboratory in London. 


THE RELATION BETWEEN THE CONDUCTIVITY 
AND THE ILLUMINATION OF SELENIUM. 


Numerous attempts have been made to determine the 
relation between the resistance and the illumination of 
selenium cells, and various empirical equations have been 
developed. Thus Hopius found that the relation was 
given by the formula: 


1 Е 
ү = 4 Wi, 


where W is the resistance of the cell, i the illumination on 
it, and a а constant. 
Heschus has given the formula : 


za (b - 1), 


where m is the conductivity and a and № are constants. 

A recent investigation by G. Athanasiadis failed to 
confirm either of the above results and points to au 
equation of the form : 


і= т (т-а) b, 


5 
where i is the illumination, m = € = the conductivity, 
and a and b are constants. This formula was found to 
apply fairly well to light of all colours, each colour, however, 
having its own constants, a and b. The selenium was mort 
sensitive to red light. The numerical values of a and b 
depend on the original resistance (with the cell in the 
dark), and this resistance varies with the temperature, the 
time of previous exposure to the light, and the mechanical 
shocks to which the cell has been subjected. A cell, for 
instance, which had a resistance in the dark of 39,750 ohms 
at first was reduced to 30,490 ohms by a severe knock. 

With regard to the time lag of the resistance change 
behind the change of illumination, it was found that 
immediately after the ‘removal of the illumination the 
resistance rose very rapidly at first and then more 
slowly. 'The original resistance is regained after 50 to 


— 
* 


60 seconds.— Elektrotechnik und Maschinenbau. Y 71, 
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THE SANDYCROFT FOUNDRY COMPANY, 
LIMITED, CHESTER. 


In these days of over-competition and cut prices it is 
gratifying to find an electrical firm here and there which is 
able to flourish without resorting to the manufacture of 
motorcars or golfers’ requisites to boost up profits. The 
Sandycroft Foundry Company, Limited, are among the 
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Fie. 1 -A Sandycroft 100-b MEME " Motor driving & Three-Throw 
ning Pump. 


select few, and in their case we have witnessed the rapid 
development of what was a purely mechanical engineering 
business into an electrical concern of first-class importance— 
rather an isolated phenomenon in recent history. If we 
look for the reasons for this unusual success, we shall 
discover that good management and specialisation of a high 
order are chief among them. But successful specialisation 
is simply the reflection of intimate knowledge and that 
measure of skill necessary to mect given conditions. 


Fic.i2,—Rotor of the 100-b.h. p. “ Cascade Machine. 


Tho foundry is in an isolated position about six miles from 
Chester. It is probably due to this fact that more light 
has not been shed on the good work accomplished or in 
progress at Sandycroft. The consignment of the chief 
products to remote mines also tells against publicity. Then 
some allowance must be made for the reliability factor ; 
had this been lower we should doubtless have heard more 
about Sandycroft plant. Where there is no trouble there 


is little talk, and repeat orders flow in. It is not intended 
for the present to describe the works or their up-to-date 
equipment. Dimensions of shops may look impressive on 
paper, especially when accompanied by interior views which 
fade away into the dim haze of distance, but we assume 
that the vast majority of our readers will be interested 
rather in the products of the works. Let us, therefore, 
proceed straightway to the main erecting shop, paying but 
passing attention to the foundry proper, which turns out 
the whole of the castings required for the company’s elec- 
trical and other manufactures. Having regard to precedent, 
we ought to pass in with a fresh batch of rough castings or 
core plates, and follow them through the various machining, 
assembling, and winding processes to the test-bed for 
finished machines. But time is limited and return trains 
few, so we elect to start with the test bay and 


Fie. 5. —Water-Cooled Automatic Liquid Switch, actuated by means of7a 
cord and weight or float. 


so make sure of the most interesting items which 
happen to be in hand at the moment. Thus it is 
that а three-throw horizontal pump destined for a 
Cornish mine first claims our attention. The duty of 
this pump is to raise 750 gallons of water per minute 
under a vertical head of 300ft. It has 12in. plungers, cased 
with gunmetal, and a 15in. stroke, the general construc- 
tion being of the heavy type adapted for mining work. 
However, it is the drive rather than the pump itself which 
interests us here. Referring to the accompanying illustra- 


Ет9.'4. — Three-Phase Slip Ring]Motor. 


tion (Fig. 1), it will be seen that this drive is transmitted 
by means of ropes from а 100-b.h.p. electric motor. Now 
this motor possesses several noteworthy features. It is of 
the firm's new Cascade induction type (Hunt's patent), 
being arranged to start the pump under its full head. 
The absence of rubbing contacts gives the type a peculiar 
value for situations where absolute freedom from sparking is 
desirable. The rotor windings (Fig. 2) are short-circuited on 
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themselves, the torque and speed being controlled by means 
of a two-phase starting switch connected to tappings taken 
from symmetrical points in the parallel “star” or “mesh” 
windings of the stator. The starting switch is of the 
firm’s liquid type (Fig. 3), and is connected to one phase 


of the stator windings, the secondary eurrents during starting 
being in quadrature. The machine starts with full-load 
torque, taking full-load current. After it has reached 
normal speed the short-circuiting switch mounted on the 
casing is closed. The secondary currents, under these con- 
ditions, are six-phase, and circulate in the whole of the 


Fis. 6.—A Sandycroft Patent “X” Type Motor with High-Resistance Rotor Loops. 


stator windings. With further regard to the rotor windings, 
it may be explained here that they consist of a series of 
coils of 12 pole pitch interconnected with a series of eight- 
pole pitch coils. The effect of this arrangement is to make 
the windings equivalent to eight-pole and four-pole wind- 
ings, producing fields rotating in opposite directions. This 


causes the machine to act as if it consisted of two motors 
connected in cascade, the control being effected by regu- 
lating the currents induced in the stator windings by the 
four-pole rotor field. With the arrangement described con- 
siderably less copper is required for the rotor windings 
than would be the case if separate eight-pole and four-pole 
windings were employed. At the same time the efficiency is 
increased, due to the reduced amount of copper, while the 
power factor is improved owing principally to the shortening 
of the inter-connections. The particular motor in question 
is designed to run at a normal speed of 494 r.p.m. on 
400-500 volts, 50~. 

A noteworthy characteristic of motors of this type is 
their small slip. In the machine described it amounts to 
about 1:2 per cent. Thus the motors are eminently 
adapted for driving textile machinery, where the import- 
ance of steady running is very great, especially in the case 
of silk looms. We understand it is possible to build 
50-b.h.p. motors of the type with a slip of only 1 per cent. 

After a brief survey of various other machines, of less 


individual interest, under test, we pass on to a plant which 


in every detail is to be an exact replica of that just 


Fig. 7.—Mine Sinking Pump driven by Three-Phase Mot r. 


described, but has not attained to the same state of com- 


pletion. Our next halt is made opposite a 350-b.h.p. 
three-phase slip-ring motor, fitted with a combined 
brush-lifting and short-circuiting gear. This machine is 
nearly ready for its test, having made note of which fact 
we proceed to a 150-b.h.p. vertical-spindle three-phase 
induction motor (Fig. 5), whose destiny is to drive a 
centrifugal pump for mine drainage. It is wound for 
50 ~, 440500 volts, and looks a thoroughly suitab!e 
machine for its purpose. Not far distant our attention 
is called to a 180-b.h.p. motor of similar desigo. It may 
be remarked here that the pumps for coupling to these 
motors are also being constructed on the spot. 

At this stage we are confronted with а machine which 
calls for more than passing notice—viz., a Sandycroft 
"X" type induction motor. This motor (Fig. 6), whilst 
possessing all the good features of the ordinary squirrel- 
cage" design, is free from its disadvantages. Moreover, 
as no starting transformer or resistance is required, it is 
simpler to handle. The rotor is of the short-circuited type 
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without any rubbing contacte, and the machine will develop | resistance metal are bolted and sweated. Six terminals 
twice the fullload torque, taking 3 to 5:6 times full-load | are provided, three on each side of the machines. In the 
current. With full-load current it will start against 55 to | further course of our inspection of tho work in hand we 
60 per cent. of fullload torque, and will develop full-load | come across several examples of this motor in various sizes 
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starting effort, requiring 1:8 times fullload current, the 
actual value being dependent upon the number of poles. А 
very important feature of this machine is the high power 
factor when starting, being 2 or 3 per cent. higher 
than when it is running normally, апі developing 
the same torque. Hence difficulties with voltage regula- 
tion due to excessive lagging currents do not occur. The 
rotor is provided with a high-resistance squirrel-cage 
winding, to the short-circuiting rings of which are attached 
low-resistance cross-connections. By changing the number 
of stator poles the rotor currents can be caused to flow 
either through the high-resistance short-circuiting rings 
(the condition for starting) or through the low-resistance 
connections, in parallel with the squirrel-cage short-circuit- 
ing rings (the condition when running normally) The 
.short-circuiting rings are formed of a special high-resistance 
metal and owing to the overlapping of the currents in 
them, the fan action of the cross-connections, and the 
cooling effect of the bars and cross-connections themselves, 
the rings even for largo motors are of quite small cross- 
section. It will be seen, too, that with this construction 
the inductance of the rotor at starting is less than when 
running, and this helps the power factor and increases the 
maximum starting torque obtainable. When running, the 
short-eircuiting rings are in parallel with the cross-connec- 
tions, and increase the radiating surface of the rotor ; and 
this, together with the fan action of the cross connections, 
permits the use of a smaller, and consequently cheaper, 
machine for a given output than is possible where 
& wound rotor is provided. As the starting is 
independent of the resistance of the bars them- 
selves, or of the low-resistance cross-connections, these 
can have a very low resistance, whence it follows that 
“X” type induction motors have a higher efficiency 
than machines of either the wound or squirrel-cage types. 
The stator windings are of the firm’s patented type, giving 
alternative numbers of poles. The connections are mesh 
for normal running and parallel star for starting, a 
simple oil-break change-over switch serving to effect 
the change. It remains to add that special atten- 
tion is paid to the cross-connections to enable them 
to withstand the heat generated in the short-circuiting 
rings. The low-resistance connections are riveted and 
sweated to the rotor bars, while the loops of high- 


Fig. 8.—Colliery Haulage Gear driven by Three-Phase ‘‘ Cascade" Motor. 


for different purposes, but, as the features outlined above 
are characteristic of the whole, the one reference will 
suffice. 

Stepping aside to allow the passage of a heavy casting, 
we pause before parts of a 125-b.h.p. three-phase “Cascade” 


дебе 
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Fic. 9 —Magnet Frame of Ten-Pole 200-kw, Gas-Engine Driven Generator. 


induction motor destined to drive a winding engine ina 
gold mine on the West Coast of Africa. The designed 
speed is 495 r.p.m. on 400 volts, 50 ~. A little further 
on are two motors of similar type for driving centrifugal 
turbo-pumps at 1,450 r.p.m. with the same voltage and 
frequency, and in the same part of the world. Con- 
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tributory evidence of а reputation for Sandycroft 
specialities extending outside the home market is afforded 
by some 40-b.h.p. “ Cascade” induction motors for driving 
ore crushers and aerial ropeways in Rhodesian gold mines. 
These are designed to run at 592 r.p.m. on 500 volts. We 
also notice some plante for India, Japan, and other remote 
parts of the globe. Then, in turn, а duplex mine sinking 
pump (Fig. 7), driven by a totally-enclosed waterproof 
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three-phase induction motor giving 50 b.h.p. at 725 r.p.m., 
and the endless-rope haulage gear (Fig. 8) for a colliery in 
North Wales. This gear is provided with three reductions, 
that from the driving motor having machine-cut teeth, 
while the remaining two are of the double helical type, 
and give highly satisfactory results in combination. The 
* Cascade" driving motor yields a continuous output of 
60 b.h.p. at 494 r.p m. on 440 volts 50 ~, the rope speed 
being two miles per hour. Itis fitted with a short-circuited 


Fic. 11.—A Sandycroft Patent Two-Speed ‘‘ Cascade" Motor, with the 
: Two-Speed Switch Mounted on Side. 


rotor, and arranged for controlling through a starting 
switch connected in the stator windings. А continuous- 
current generator designed for an output of 200 kw. at 
210 volts when running at 120 r.p.m. next claims brief 
attention. 'This machine is to be installed with three 
facsimiles, representing previous orders, in the power-house 
of a local steelworks, and will be driven independently, 
like its companions, by a Crossley gas-engine. The 10-pole 
magnet frame is shown in Fig. 9. 

Quite а contrast in size to the last-mentioned machine 


` SA Lm * — ~ — S S 
FIG. 10.—Winch for Actuating Scrap-Breaking Ball driven by Thee Phase Motor. 


is а continuous-current motor for driving a Reavell air- 
compressor in а South Wales copper works. It is pro- 
vided, we notice, with commutating poles, being required 
to give 50 bh.p. at any speed between 200 r.p.m. and 
400 r.p.m. without sparking at the brushes. The winch 
(Fig. 10) for actuating a scrap-breaking ball in a steelworks 
next attracts us. It is driven by a three-phase 42- ~ motor 
giving 45 b.h.p. at 810 r.p.m. The double-reduction cut- 
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steel gearing is provided with a solenoid brake, control 
being effected through a liquid starting switch of the 
Sandycroft standard type. 

Proceeding а few paces we are diverted by another 
interesting speciality, this time a Cascade motor designed 
for two speeds—viz., 610 r.p.m. and 410 r.pm. At the 
higher speed the machine is to develop 15 b.h.p., we are 
told, and at the lower speed 10 b.h.p. It is to be used for 
driving а mortar mill, and will run normally at the top 
speed, while the lower speed provides for the removal of 
the mortar as required. In order to effect the reduction, 
the three slip-ring are open-circuited and a short-circuiting 
switeh mounted on the side of the motor (as shown in 
Fig. 11) closed. This switch short-circuits the stator 
tappings and causes the motor to run as a Cascade 
machine. Thus the necessity for change-over switchgear is 
obviated. At the higher speed the number of poles is 
eight and at the lower 12. A similar motor wound for 
50 ~, but designed for thrée speeds—namely, 333 r.p.m., 
500 r.p.m., and 1,000 r.p.m.—is under construction in 
another part of the shop. This machine is required for 
driving a ventilating fan, and will develop 30 b h.p. at the 
top speed. 

Another brief halt is made -to inspect some motors for 
driving coal-cutters. They are, we find, of the Cascade 
three-phase induction type without slip-rings, and represent 
а new departure. Each motor is wound for 500 volts 
50 ~, and develops 25 b.h.p. at 490 r.pm. It will start 
at fullload torque when taking full-load current, high 
starting efficiency being a characteristic of the typo. Being 
three-phase motors without any current-collecting gear, 
absolute freedom from sparking is ensured, and it is Further 
claimed that no more attention is required than for the 
squirrel-cage type of motor. 

Our time is almost up as we nepass in rapid succession 
alternating-current generators, dynamos, and other plant, 
besides that specifically mentioned above, in various stages 
of manufacture, on our way to the coil-winding and insulat- 
ing department, which occupies a side bay. Here we note 
the extraordinary care taken with the insulation of stator 
or armature windings. After being served with a special 
insulating СОЙ. the coils are dried in а vacuum oven, 
and then dipped in an insulating varnish which fills up all 
the interstices in the insulating material and renders the 
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coils water and oil proof. They are next carefully taped, 
and having been dried again are dipped, dried, redipped, 
then subjected to a severe test, and, finally, placed in 
position. Former-wound coils in open slots are used in the 
case of induction motors to enable the best results to be 
obtained in regard to insulation. They are each tested 
under water with 500 volte. The high insulation of a field 
coil selected at random is demonstrated in our presence by 
subjecting the insulation to a stress of 5,000 volts under 
water—nothing happens. We need not dwell upon the 
importance of such effective insulation, especially where 
mining plant is concerned. It is the practice of the com- 
pany to put motors of the induction type through in 

atches up to the 40-b.h.p. size, and they observe the same 
rule in the case of continuous-current motors up to the 
100-b.h.p. size. Hence, although much of their work is to 
order, they can generally supply standard sizes from stock. 
Three-phase plant constitutes quite 75 per cent. of the 
output of the electrical department. We know of no 
other English firm which has specialised this type of plant 
to the same extent. 

Crossing from the coil-winding bay to the opposite side 
of the main erecting shop, we enter a bay in which a con- 
siderable number of liquid starting switches are under 
construction, but we have no time to linger over thom. 
Our visit, though of necessity hurried, has been interesting, 
and for this we have to thank Mr. Hunt, M. J. E. E., 
the head of the electrical department. All we have seen 
has but confirmed our early impression that the Sandycroft 
Foundry Company, Limited, turn out a first-class article, 
and the business done proves that they have secured a firm 
market for the same, 


THE EXPERIMENTAL SECTION OF THE NEW 
| BERLIN HANGING RAILWAY. 


In order to enable them to decide on the suitability of а 
railway of the hanging (or Barmen-Elberfeld) type for the 
suggested new line in the eastern portion of the city, the 
Berlin traffic authorities have recently had & short experi- 
mental section erected in the Brunnenstrasse, which forms 
the narrowest part of the proposed route. Considerable 
modifications have been introduced since the construction 
of the Elberfeld line, as will be seen from Figs. 1 and 2, 
Which show the elevation and plan of the design selected 
for the trial section. The line is supported by girders 
measuring 32in. by 26in. at the ground level, and spaced 
about 50ft. apart. These girders are grouted firmly into 
the roadway midway between the existing up and down 


tramlines which have been specially separated to the 
necessary extent. The running rails and the current 
supply rails are carried by cross-arms branching out of the 
upright girders. Three designs for these cross-arms have 
been included in the trial section, as is shown in Fig. 3. 


Fic. 5, 


The upper surface of the structure, with the exception of 
two narrow wood-covered side tracks used for inspection 
purposes, is uncovered, and gives a distinctly light and airy 


МАМ 


МАА ММА SARS МММ 


WATER ® 
о 
SEWER 


EMERGENCY () 
OVERFLOW 


appearance to the line. This is accentuated by the fact 
that oven in this narrowest street on the route the whole 
stretch of the structure is only about one-quarter of the 


road span. The running rails are carried on wooden 
sleepers so as to deaden the noise. The current is collected 
from a third rail mounted on insulators, and feeder cables, 


also mounted on insulators, run beside the third rail, as 
shown in Fig. 2. The light and attractive appearance of 
the trial section has considerably reduced the previously 
existing opposition to the scheme, so that it may be pro- 
ceeded with shortly.—Elektrische Kraftbetriebe und Bahnen. 
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ARTIFICIAL LOAD FOR TESTING ELECTRICAL 
GENERATORS.* ` 
BY R. K. MORCOM AND D. K. MORRIS, MEMBERS. 
(Concluded from page 456.) 


Power Factor.—Referring again to the example of a 
10-kw. transformer, the copper loss in the windings might 
be 34 per cent., or 350 watts. At these high flux densities 
the core loss may be as much as 1,100 watts. Thus the 
total loss is 1,450 watts, and the power factor of the 
current taken is accordingly 1:45/80 = 0-018. This is an 
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Fie. 7. Characteristics of Three- Phase 18-Kilovolt- ; mpere Choking Coil 


at 50-~, 


exceedingly low power factor, and corresponds to the 
lowest that can be obtained with a choking coil of the 
ordinary construction, even when very liberally designed. 
It represents a lag of nearly 89deg. The lower the power 
factor the less the energy which has to be got rid of in the 
inductive coils, and consequently the higher the figure at 
which such coils may be rated. The minimum power 
factors obtainable with different sizes of these coils are 
found by the makers to be as shown in the accompanying 
table. 


500 M" 
Impressed volts. 
FIG. 8. — Characteristics of Single-Phase Choking Coil Wound with Iron Strip. 


voltage or flux density is clearly shown in the curves 
(Figs. 7 and 8). The data given in Fig. 7 relate to the 
condition of working which gives the least power factor. 
Curves showing the various losses are also given. 


Continuous rating with Minimum Phase displace- 
special cooling of the power ment of 
core if necessary. factor. current. 
Kilovolt-amperes. Degrees. 
0% 270 0'090 hh eere 84:5 
. 9000 86:5 
$00 ........ 4 e o oct овие 88:0 
1000 .......... e oo ( 88:5 
4000 . 66e 0020 ¶ corte 88:8 
12000 9. 89°1 
3400 . eroe „ i 89:2 


Characteristic of Closed-Core Choking Coils.—The relation 
between impressed terminal voltage and current (R. M. S.) 
taken by the coils depends upon the magnetisation curve 
ae an 


. * Paper read before the Institution of Electrical Engineers, 


e manner in which power factor varies with the 
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of the iron used in the core, as well as on the wave-form 
of the current itself. At high]flux densities a relatively 
small drop in voltage reduces the current almost to nothing. 
It is characteristic, therefore, of these choking coils that 
while they work well over а wide range of current, yet 
their range of voltage is small. 

Regulation of Voltage and Current.—It is not practicable 
to have special inductive loads made for 5 and 
current of the machines which may have to be tested. It 
is, therefore, of the greatest importance to provide means 
whereby the voltage as well as the current of an inductive 
load may be regulated while the power factor is maintained 
at a specified value of, say, 0:8. The most satisfactory 
method of arranging for such Feind is by means of 
water resistance arranged in such a manner that the 


FIG. 9.—Combined Water Load and Inductive Load. А В, total voltage to 
neutral; A O, voltage across chok coil; B C, voltage across series 
resistance; A d, current in choking co series resistanoe ; d e, current 
in shunt resistance ; A e, total current, 


inductive coil current is shunted by ап in-phase component 
of current in а water load, while, at the same time, resist. 
ance may be put in series with the choking coil (see Fig. 9). 
By shifting the plate B towards A or С, the double 
adjustment may be conveniently effected at one time. 
Adjustment is also obtained by raising or lowering one or 
more of the plates. The inductive coil may be either 
immersed in the tank, or may be in a separate place acoord- 
ing to the method used. 

urther variations of voltage and current may be obtained 
by the well-known methods of paralleling the coile, or 
changing from star to mesh connection or both, used always 
in conjunction with the above combination of water loads 
(Fig. 10). Since the change from star to mesh coupling 
reduces the voltage for which the inductive set is suitable 


and increases the current by ~ 3, it is convenient to make 
the next step down in voltage correspond to the paralleling 
of three equal sections of the winding, since this will again 


give a step= V3. The next step, again, would then be 
by changing from star to mesh, the coils remaining still in 
parallel. In this way an extrome range of voltage of as much 
as 9: 1 may be obtained with a three-phase set, each of whose 
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windings is sub-divided into three parte only, while through- 
out this range the set can be worked, if reqnired, at con- 
stant kilovolt-amperes and core flux density. For testing 
at reduced loads the correspondingly smaller kilovolt- 
amperes are obtained by working the cores slightly at lower 
flux density. 

For economy in design it is best to use choking coils 
wound for the lowest voltage which will satisfy the purpose 
for which the coils are required. If they are wanted for 
testing three-phase generators at à moderate power factor, 
it will be found that the necessary coil voltage is not more 
than one-third to one-half of the terminal voltage of the 
machine under test. For example, let it be required (see 
Fig. 11) to test a generator of 1,000 kw. at 6,000 volts and 
50^, the test to be carried out at 0°75 power factor. 
Using Y connections, this means in each branch a voltage 
of 3,460 and a current of 128 amperes, being the resultant 
of an in-phase current of 96 amperes and an out-of-phase 
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current of 84°7 amperes. Each branch of the circuit 
requires, therefore, a choking coil designed for 84°7 amperes 
and 3,460 volts, shunted by a water resistance taking 
96 amperes at the same voltage. No water resistance what- 
ever would be used in series with the coils. It is possible, 
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0°75 power-factor test on a 1,000-kw. 6,000-volt generator 
requires three coils each for 128 amperes at 2,290 volts 
only ; while the combined kilovolt-amperes of the coils is 
3 x 128 x 2,290, or 880 k. v.a., as compared with the 
1,333 k. v.a. of the generator. Similarly, if the test had 


E Cl 


D» Range at 075 power-factor shaded ИИ 
EN ЛАР 


47, ^» 
н 088 * м ^ 7677 td Dee 


rait * 
* L. ss pf. 


dde 


| | 
4500 $000 500 G000Volts 


i * 


Tenminal voltage of ' generator 


Fic. 11.—Range of Voltage and Current with given Three-Phase Choking Coils. 


however, to obtain the same result using choking coils wound 
for lower voltage and correspondingly higher current. The 
coils can each be wound for the full current—128 amperes— 
and resistance can be arranged in series only with the 
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Fics. 12 AND 13.—Suggested Design for Artificial Load Inductive and Коп. 
Inductive, suitable for 1,000 kw. at 1,000 to 6,000 volts. Also at 500 volts 
with Heavier Switchgear and Leads and with Extra Plates for Water Load. 


been required at 0°85 powor factor the coil voltage would 
have been 1,820 volts, and the combined kilovolt-amperes 
of the coils 620, the generator kilovolt-amperes being 
now 1,130. | | 

Generally, if E, = terminal volts of three-phase generator; 

= output in kilowatts ; and 
cos ф = required power factor during test; 

then the three choking coils needed should be wound 
each for a current of 
I= W 

(V. Ey. cos ¢) 

E, Eg : sin ф 


and a voltage of 
5 V3 


Generator 


Fig. 14.—Diagram of Connections on Figs. 12 and 13. 


coils. If the coils are so designed that, when taking this 
current, the voltage across each coil is 2,290 volts, while 
the drop across each water resistance in series with a coil 
is 2,600, then, since these two voltages are practically in 
quadrature, the full-phase voltage of 3,460 volts will be 


maintained as before, and the current will be 128 amperes - 


at 0°75 power factor, also as before. Thus, to carry out a 


The maximum combined kilovolt-amperes of the three coils 
is therefore = W tan ¢. It will be plain from the above 
that the combination of inductive coils and water resistances 
described in the paper is capable of dealing with a given 
number of kilowatts at a specified power factor over a 
range of voltage extending from E, V3 down to sin ф 
times this amount, where cos ф is the power factor. 
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The range of current is correspondingly as sin 4 : 1. 
Throughout this range both voltage iod current of each 
choking coil is that for which they have been assumed to 
have been designed. When the coil voltage is reduced 
the current will fall off rapidly after the mannor shown in 
Figs. 7 and 8. By using similar arguments to those given 
already, it is seen that a combined inductive and water 
load as described can deal with the range of voltage, 
current, and power as well at а given power factor. Such 
a range is shown by the shaded area on the right-hand side 
of the figure (Fig. 11) worked out for 0:75 power factor and 
1,000 kw. or less. 

To extend the range of the set the sections of the 
combined load may be coupled in mesh or delta connection. 


In this way the current capacity is increased as 1: ,/3, 
while the voltage limits are соону reduced. Оп 
referring n jum to Fig. 11, it will be noticed that this 
covers another large range of voltage, current, and power 
which will overlap the former range only when sin ¢ is 


equal to or less than 1/,/3, or 0:578, which means that 
the power factor of the test must not be less than 0:816. 
Above this power factor the ranges covered overlap, below 
it there are certain currente and voltages which cannot be 
dealt with. То deal with yet lower voltages and higher 
currente it is convenient to subdivide the windings on the 
coils each into three sections as described above. These, 
when paralleled and star-coupled, give a set of volt ranges 
one-third of those first available, and consequently reduced 
as ^3 : 1 from the second arrangement in which the 
apparatus was delta-connected and all the windings on 
each core were in series. Lower voltages still can, of 
course, be obtained by delta-coupling the third arrange- 
ment; and, if advisable, by further sub-division of the coils 
into nine sections each. In each of the arrangements the 
range of power which can be dealt with at а given power 
factor is the same—namely, 1,000 kw. and less for tests at 
0:75 power factor, and from 1,420 kw. and less for tests at 
0:85 power factor. 

The combination of coils and water loads described here 
is thus of a very flexible nature and well suited to deal 
with the variety of generators which may have to be 
tested commercially. The kilovolt-amperes of an inductive 
load being fixed, the winding must be so chosen that the 
following conditions are satisfied: (a) it must carry the 
required current without undue heating continuously, or, 
in special cases, for a given short period ; (b) its number of 
turns must be such that, when carrying this current, а 
back E.M.F. equal to the required terminal voltage is 
obtained ; and (c) there must at the same time be enough 
ampere-turns operating on the coil's magnetic circuit that 
the requisite high flux density is obtained. If the coil is 
above a very small size, апа not required for short-time 
rating only, the core must be cooled. The use of these 
coils worked at such high flux densities gives rise to a 
current wave whose peak is about 10 per cent. higher than 
that of an equivalent sine wave of current. "That is, in 
ealeulating the ampere-turns available for producing the 
maximum of flux density the R.M.S. ampere-turns must be 
multiplied by about 1:56, so that the value of H is about 
1:96 x the R. M. S. ampere-turns. The approximate field is, 
therefore, roughly obtained by doubling the R.M.S. ampere- 
turns. The distortion of wave-form is, however, not very 
great owing to the very high flux density, and, therefore, 
uniformly low permeability which occurs. 

Approximate data relating to Sankey's Lohys and Stalloy 
irons at these high flux densities, based partly on the 
author's experiments, are given below : 


B — Н ——————À» CLoss per Ib. at 50 periods. 
Lines per Lohys. Stalloy. Lohys. Stalloy. 
sq. cm O. G. S. units. C.G.S. units. Watts. Watts 
18,000 ...... 100 182 ......... ТА 4:0 
50, 000 220 215 B. eese 7:5 
22 000 560 _......... 440 ......... Il. x22 10:0 

24,000 ...... 50 600 I4 ewe 12:5 


The most suitable design of choking coil is in many cases 
that giving the least power factor. This factor is the ratio 
of copper and iron losses to the total kilovolt-amperes of 
the choking coil. The losses depend on the square of the 
current, and on some similar function of a not widely 
varying flux density, while the kilovolt-amperes are pro- 


Figs. 12 and 13). 
arrangement is given in Fig. 14. "The inductive coils here 
shown are cooled b 


STANDARDISATION 


F.R.S., on “Standardisation in Various As 
Royal Institution of Great Britain was 

26th ult. ) 
measurements, Dr. Glazebrook referred to the work of 
the Engineering Standards Committee. That work has 
included electrical science also. 
committees have been formed to deal with electrical plant, 
generators, motors, and transformers, copper conductors, 
meters of all kinds, incandescent lamps, etc. The problems 
discussed have given rise to two or three investigations of 
great interest. 
some of these. 


portional to current and flux density. Thus there will bea 
point at which the power factor is a minimum which occurs 


at a higher flux density the larger the coil. This is 
illustrated in the curves already given in Figs. 7 and 8. 


It is difficult to generalise as to the best method of com 


ише details, but the authors append a suggestion for 
а worki 


ng plant on lines which have been found very satis- 
factory in practice over a large range of conditions (see 
The diagram of connections for this 


immersion in suitable tanks in which 


water is circulated, as also in the main load tanks by а 


system of pipes clearly indicated. 


APPLIED TO ELECTRICITY. 


The second of two lectures by Dr. R. T. Glazebrook, 
cts” before the 
elivered on the 
In his first lecture, in dealing with mechanical 


Committees and sub- 


e then referred briefly to the results of 


In an electric machine, à dynamo, a motor or a trans- 


former, heat is generated both by the passage of the 
current through the copper and by the 
the iron. 
on the copper perishes and the machine breaks down. 
What rise of temperature is permissible, and how may it 


etisation of 
If the temperature rises too high, the insulation 


be measured? A thermometer placed on the coils outside 
does not measure the temperature of the wire. Means 
exist by measuring its resistance to get with accuracy the 
average temperature of a coil but what is needed as a 
security against breakdown is а knowledge not merely of 
the average, but of the maximum temperature of the coil. 
Mr. Rayner's experiments have gone far to answer these 
questions, and have shown us how in many cases the 
maximum temperature can be inferred from quantities 
which сап be measured, while in another series of researches 
he has examined the effect of keeping the insulatin 
materials in general use at high temperatures for prolonge 
periods. This work is to be extended, but meanwhile the 
results have allowed the Standards Committee to draw up 
rules for temperature limits, etċ., of great value, given in 
their report. 1 

Dealing with the standardisation of electric lamps, Dr. 
Glazebrook said: We buy and pay for electric energy. 
What we want is light, and we take but little care to see 
that the lamps we use are as efficient as they may be. The 
committee have drawn up а specification for lamps which, 
if acted on, will add greatly to the satisfactory results 
obtained from carbon lamps. * This is based in great 
measure on Mr. Paterson's work.. The main outcome 
of the work is to show the necessity for life tests on 
specimens of lamps. Five per cent. of the lamps in а 
consignment are selected for preliminary tests of candle- 
power, watts per candle, and of these 5 рег oent.—i. e, 
2:5 lamps per 1,000—aro selected for life test. These 
lamps are run for 400 hours at the rated efficiency and 
their candle-power measured at intervals. From these 
measurements the candle-power hours of the lamp are 
determined, and hence its value as a source of light. In 
America millions of lamps are sold annually to а specifica- 
tion based on the results of such teste, and the National 
Physical Laboratory is now engaged in equipping itself for 


‚| similar work in England. Similarly, the committee has 


issued numerous other electrical apecifications of very great 
value. 

Continuing, he said standardisation in electric matters 
has spread outside our island. The International Electrical 
Commission had its origin in the work of the Engineerin 
Standards Committee which was brought by Colone 
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Crompton before the International Electrical Congress 
at St. Louis and I am  indebted to the very 
efficient secretary of the commission (Mr. LeMaistre) 
for accurate information as to the present position. As 
a result the following resolution was adopted: “That 
steps should be taken to secure the co-operation of the 
technical societies of the world by the appointment of a 
representative commission to consider the question of the 
standardisation of nomenclature and ratings of electrical 
apparatus and machinery.” The English delegates were 
asked to bring the matter forward in Europe, and an 
executive committee was appointed under the chairmanship 
of Mr. Alexander Siemens. A preliminary meeting was 
held in June, 1906, and rules which now await confirma- 
tion by the authorities appointing the delegates were 
agreed to. Lord Kelvin was appointed president. The 
rules require the appointment of electrotechnical committees 
in the countries co-operating. These committees have been 
ra in Austria, Belgium, Denmark, England, France, 

rmany, Hungary, Mexico, Spain, Sweden, and the 
U.S.A., and the matter is being considered by Australia, 
Canada, Japan, Russia South Africa, and Switzerland. 
The British committee have commenced on nomenclature 
MT appointing a sub-committee under the chairmanship of 

. А. P. Trotter. A list of terms used in the electrical 
industry, with the meaning of each, is being drawn up, and 
will, when it has been considered by the British committee, 
be circulated to the other committees. It is hoped that 
the meetings of the council will be held in London this 
autumn. 

Now all this has been possible because electricity in 
quite early days established itself as a science of measure- 
ment, a science in which standards were possible. The 
history of our subject does not take us so far back as was 
the case in mechanical engineering. Electricity is a modern 
science, and its founders—Coulomb, Cavendish, Oersted, 
Ampére, Ohm, and Faraday—all lived within the last 150 
years. From the earliest days it has been a science of 
measurement. Standardisation has been possible. Coulomb 
verified the law of the inverse square by his observations 
on the torsion balance, and the absolute measurement of a 
quantity of electricity followed as a consequence. Caven- 
dish’s experiments put the law on a more secure basis. 
Coulomb’s work also standardised a quantity of magnetism, 
and Oersted's discovery of the force which an electric 
current exerts on a magnet was quickly followed by 
Ampere's classical investigations, in which he reduced to law 
the forces between a circuit carrying a current and a 
magnet, or between two circuits. Ohm, in the law which 
bears his name, stated the relation between a current and 
the E.M.F.'s producing it; while Faraday, by his idea of 
lines of force and his, discovery of electromagnetic induc- 
tion, enabled these forces in any electric circuit to be 


expressed in terms of the changes in the lines of magnetic 


force linked with it. Joule stated the relation between 
E. M. F. and a circuit on the one hand and the heat generated 
in the conductor on the other, and thus indicated one way 
in which electrical and mechanical units can be directly 
connected together. 

The fundamental units we deal with in mechanics are 
those of mass, length, and time, the standards of weight 
and measures, and in terms of these other mechanical 
units, such as force or energy, can be expressed. When a 
quantity is determined in terms of these fundamental units 
it is said to be determined in absolute measure, and the 
electrical laws discovered by the workers I have mentioned 
allow the fundamental quantities met with in electrical 
science to be so measured. This is the first step to 
standardisation, and it was soon taken. Thus an electric 
current can be measured either by the force of attraction 
between two coils of wire through which it passes or by 
the force which it exerts оп a magnet; the E.M.F. in a 
circuit is measured by the heat generated wherewith 
current traverses the circuit and the ratio of these two— 
E.M.F. to current—is found to be constant for a given 
conductor in a given physical state and measures the 
resistance of the conductor. 

This last quantity, measuring as it does a definite 
property of a conductor—a piece of wire, for instance—was 
early fixed upon as one which ought to be standardised 
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absolutely, and Wilhelm Weber attempted the task. He 
and Gauss recognised very fully the value to electrical 
science of a definite standard system of units, and he was 
the first to issue wire standards of resistance supposed to 
be of some definite absolute value. Previous to that time, 
and, indeed, for some years after, the units used in various 
countries, as Fleeming Jenkin pointed out in a well-known 
report to the Royal Society, had been most miscellaneous. 
Leng, in 1833, had taken 1ft. of No. 11 copper wire as his 
unit. Wheatstone (1843) suggested lft. of copper wire 
weighing 100 grains, while later in England the unit was 
one mile of No. 16 copper wire, in Germany one mile of 
No. 8 iron wire, in France a kilometre of iron wire 4mm. 
in diameter, until, finally, we reach Werner von Siemens’s 
mercury unit—a column of mercury 1m. long, one square 
millimetre in section—to which in our recent legislation we 
have so nearly returned. 

At this time the British Association Committee on 
Electrical Standards began its work. Appointed at the 
Manchester meeting in 1861, its history is the history of 
the standardisation of electrical units in England, and that 
history is closely bound up with the lifework of the great 
electrician whom England rightly honoured on that memor- 
able occasion in Westminster Abbey a few months ago. 
William Thomson (Lord Kelvin) was a member of the 
British Association Committee for over 46 years, its leader 
all the time and the man who inspired its work. 

The first report of the committee presented at Cambridge 
in October, 1862, by Williamson, Wheatstone, W. Thomson, 
Miller Mallhussen, and Fleeming Jenkin deals chiefly 
with tbe unit of resistance, and incidentally establishes the 
absolute system of electrical measurements in these 
words: “A battery or this motor of unit E.M.F. will 
generate a current of unit strength in a circuit of unit 
resistance and in the unit of time will convey a unit 
quantity of electricity through this circuit and do a 
unit of work or its equivalent.” But before these units 
could be realised a choice must be made of the units 
of length and mass and time in terms of which they 
would be measured. Various systems were considered 
as the advice of men of science throughout the world 
obtained. Thus at an early date letters were received 
from Prof. Edlund, Fechner, Henry, Jacobi, Kirchhoff, 
Mallenci, Neumann, Poggendorff, Pouille, Weber, and from 
Dr. Wernher Siemens. In the end it was decided to take 
the centimetre as the unit of length, the gramme as that 
of mass, and the second as the unit of time—and thus was 
born the C G.S. system of units. The units of E.M Е. 
and resistance on this system were both too small for 
practical use; the E. M. F. of the cells thus ordinarily used 
contains about 108 C.G.S. unite, and this quantity was 
taken as a practical unit, and later it was called a volt. 
Siemens's unit of resistance contains approximately 109 
C.G.S. units of resistance. This multiple of the C.G.S. 
unit, then, was taken as the practical unit of resistance 
and called ап ohm, and the practical unit of current, called 
an ampere, being the current which one volt gives rise to in 
one ohm, is in C.G.S. units 105/10? or 107}. 

The first steps towards standardisation were to realise 
then the ohm, the ampere, and the volt in a form in 
which they can be utilised as standards, and the committee 
first dealt with the ohm. In their report (1862) they refer 
to Prof. Weber’s work, and after explaining that they 
propose to make a new determination they state that: “If 
Prof Weber's results accord within 1 per cent. with these 
new determinations it is proposed that provisional standards 
shall be made in German silver in the usual way, and that 
they should be at once issued to all interested in the 
subject without waiting for the construction of the final 
material standard. At present we are striving to multiply 
this aceuracy 1,000 times." 

Dr. Glazebrook then referred to the various methods 
adopted for the determination of the absolute standards 
and to the result. He said: Forthe ohm Weber suggested 
several methods. (a) By the use of the earth inductor—A 
coil of mean radius a and n turns of wire is turned 180deg. 
about a vertical axis. The total change in the number of 
lines of force due to the earth’s horizontal field, H, is 
2n7 а? H, and if the ends of the coils are connected to a 
ballistic galvanometer of constant G, and R be the resist- 
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ance of the circuit, the quantity of electricity which 
traverses the circuit is 2 л т а? H/R. But if B be the first 
throw of the needle of the galvanometer and T its time of 
swing, this quantity is measured also by H' T sin 3 B/z G, 
where H' is the earth’s field at the centre of the galvano- 
meter coil. Moreover, if A be the mean radius of this 
coil and N the number of its turns, then approximately 
С = 2 N/A. 


Tenco 2птН H TAsnjB 
R 2 12 N 
Hence RAA NA 7 H 1 


AT H' sn} B 

Now the ratio H /H can be found with considerable 
accuracy; indeed, if the site and arrangements are properly 
chosen it is unity. Sin 4 B is a known number depending 
on the observed throw, and we have R, the resistance, 
determined in terms of the length, а and A, and the time 
of swing, T. It is thus found in absolute measure. 

Another method due to Kirchhoff has also been used. 
If а current of strength iis reversed in the primary of a 
pair of coils in which the mutual induction is M, the total 
flow of electricity round а secondary circuit of resistance, 
R, is 2Mi/R. If this circuit contains a ballistic galvano- 
meter of constant G, this quantity is H'T sin 4 В/т G', and if i 
is measured by a tangent galvanometer of constant G placed 
in а position when the field is Н“, then i = Н tan % &, 
Ө being the deflection. 


Чё 2MH tan 9. H. Tsin 3 
GR r G 
Thus R 2 7M H G tan = 0 


T HG sin zB 
R is given in terms of quantities which can be measured. 

The British Association Committee used а modification 
of the first method due to Thomson. The coil is made to 
rotate continuously at a uniform rate, being short-circuited 
at the time. An alternating current is set up in the coil, 
and is measured by the deflection of a magnet suspended at 
its centre. In the Lorenz method а disc is spun in a field, M i, 
due to a current, і, іп a coil. If the disc make n turns а 
second, the E.M.F. round its centre and its edge is M n i, 
and this is balanced potentiometer fashion against the 
E. M. F., R i, due to the same current, i, flowing through a 
resistance, R, when the speed is that required for the 
balance, Ri = М л i, and we have R= M л. The last 
method is the one from which the greatest accuracy is to 
be expected. The result is conveniently expressed in 
terms of the length of the column of mercury, one square 
millimetre in section, which at a temperature of 0 degree C. 
has a resistance of one ohm. 

Turning to the ampere and the volt, Dr. Glazebrook 
said: The first is determined by measuring the attraction 
between two coils carrying a current, and the arrangements 
fall into two groups. (а) Electro-dynamometers: If two 
circular coils are placed with the coils at right angles and 
the axis coincident, the one being fixed and the other free 
to move about а diameter common to the two, then when 
а current traverses the coils the movable one tends to set 
itself with its plane parallel to the fixed coil. By measur- 
ing the couple which resists this we have a measure of 
currents. Or, again, (b) Current weighers: Consider a 
fixed coil with its plane horizontal, and imagine another 
coil suspended from one arm of a balance above this, the 
axes of the two being coincident and the planes, therefore, 
parallel. If a current passes through the coils there is 
attraction (or repulsicn) between them, and by balancing 
this by weights in the other pan of the balance the absolute 
value of the current can be found. This value, it should 
be noted, will involve g, the acceleration due to gravity. 
Both methods have been used; the Jatter, suggested 
originally by Joule, in the hands of Lord Rayleigh, and 
later of Ayrton, Mather, and Smith, has given extremely 
exact results. 

But a unit current cannot be carried about as a material 
object like a standard ohm. We must make use of 
some other property of the current to recover it. One 
of these is the deposition of a metal, вау silver, from an 


electrolytic solution such as silver nitrate. Now, it has 
been found that an ampere as measured on the balance 
passing under defined conditions through а pure solution 
of silver nitrate deposits ‘111827 grm. of silver per second, 
and hence we arrive at the international unit of current— 
that current which deposits silver at this rate. Again, 
when a current of an ampere passes through a resistance of 
one ohm, the E.M.F. between the ends of the resistance is 
one volt, and careful research has shown that cells can be 
prepared which, when set up according to proper direction, 
have a definite E.M.F. measured in volts. Such a cell is 
the Clark cell composed of zinc, zinc sulphate, mercurous 
sulphate, and mercury with an E.M.F. at 15deg. C. of 
1:4328, ог the Weston cell of cadmium, cadmium sulphate, 
mercurous sulphate, and mercury, with an E. M. F. at 20deg. 
of 1:0183 volts. These various units of resistance, current, 
and E.M.F. have been adopted by the different countries 
of the world as the outcome of the discussion at various 
international electrical meetings, the last being that of 
Chicago, held in 1893, which practically adopted the 
definitions arrived at the previous year at the Edinburgh 
meeting of the British Association Committee. 

The definitions, however, of the various nations on which 
which legislation has been based are not identical. Moreover, 
recent research has been able to specify more exactly the 
conditions to be adhered to in making в silver deposit or 
setting up & standard cell, and, indeed, we have shown that 
the value generally accepted in the year 1895 for the value 
of the E. M. F. of the Clark cell needs revision. Hence it 
is generally agreed that the time has come for а further 
congress to revise the definitions and specifications in the 
light of modern knowledge and practice, which requires a 
higher degree of accuracy than was thought necessary 20 
years ago. Such a conference is to be held this autumn in 
London, and we may hope will carry the standardisation of 
electric unita one step further. 


TRANSATLANTIC CABLE JUBILEE. 


Aug. 17 will be the fiftieth anniversary of sending the 
first cable message across the Atlantic Ocean. In August 
of 1857 the first attempt to lay a cable was made, but 
about 300 miles from the Irish coast a strain caused by a 
sudden dipping of the sea bottom caused the cable to part, 
and the attempt was for the time abandoned. A message 
of 90 words from Queen Victoria to President Buchanan, 
which took 67 minutes to transmit, was sent through the 
1858 cable, but after a few following short messages it 
ceased to transmit signals. One of the electricians on the 
U.S. S. Niagara,” which, together with the British war 
vessel “ Agamemnon,” laid this cable, always maintained 
that no message was ever sent, and that the message to 
Buchanan from Queen Victoria was ‘cooked up” for com- 
mercial purposes, his ground being that the cable had ceased 
to test out long before reaching the Newfoundland coast, 
and that on several occasions in paying it out accidents had 
occurred that had destroyed the insulation of the cable. In 
1865 another unsuccessful attempt was made to lay an 
Atlantic cable, and the first operative cable was not laid 
until 1866. 


HIGH-TENSION ELECTROSTATIC VOLTMETER. 


Considerable difficulty has been encountered in measuring 
very high pressures, although many types of instruments 
are utilised which give satisfactory results for E.M.F. up 
to 25,000 volts. Accurate readings can be obtained by 
using a transformer, if all leakage is prevented, and non- 
inductive resistances may be utilised to advantage as 
multipliers. Other high-tension instruments have been 
designed with condensers in series, employed as multipliers. 
But difficulties have been encountered due to the various 
frequencies employed, it being hardly possible to construct 
an instrument with the same dielectric coefficient as the 
condenser. 

The voltmeter described below has given excellent results. 
It is of the electrostatic type, and was recently designed by 
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Prof. August Grau, of Vienna, Austria, for measuring 
E.M.F. not exceeding 90,000 volte. The apparatus consists 
of а glass jar filled with oil, which is used as a dielectric, 
with a glass plate resting on three supports at the bottom. 
A metallic cylinder is supported on this plate, forming one 
plate of the voltmeter, the connections being made to 
this cylinder, which is 52in. high and 8in. in diameter, 
by a wire placed in a porcelain tube passing through the 
oil A smaller cylinder, 42in. long and 17ір. in diameter, 
is placed concentric with the larger cylinder suspended by 
а copper wire surrounded by a glass tube. А thin plate is 
attached to the lower end of this small cylinder with a lead 
weight of 200 grm. under the plate. A glass rod projects 
from the weight to hold the movable system, which is con- 
centric with the large fixed cylinder. There is also a fine 
wire passing over a pulley connected with a counterweight, 
the pulley having the pointer attached to it and multiplying 
the suction of the cylinder, which travels up and down, the 
proper reading being indicated on the scale. The other 
side of the high-tension circuit is connected to the movable 
system, the conductor passing to the pulley through a 


-— ә Г) "^ s^ 


if ^ 


porcelain tube, while in order to damp the motion of the | 


cylinder a plate is fastened to the lower end of it. There 
are three friction rollers fastened to the glass plate which 
holds the glass rod in position, the latter passing through 
an opening in the plate. 

Thore should be a wide field of usefulness for this electro- 
atatic voltmeter in measuring the E.M.F. of high-tension 
energy transmission lines and apparatus. Electrical World. 


THE FRAUDULENT USE OF ELECTRICITY FROM 
THREE-PHASE MAINS. 


It is à common practice when supplying customers with 
current for power and lighting purposes from three-phase 
mains to give а proper three-phase three-wire supply for the 
motors and а separate two-wire supply for the lamps—each 
supply being separately metered. М. C. Herz, in La Lumière 
Electrique, points out that under the circumstances it is possible, 
with certain conditions, for the power meter to fail to act and 
thelight meter to run in the reverse direction. The action is 
the result of the motors taking a heavy lagging current, and is 
analogous to the well-known difference in amount of power 
registered by the two meters used in the ordinary way for 
metering a three-phase supply by the two-wattmeter method, 


ELECTRICITY FROM PEAT GAS. 


The Dublin and Central Ireland Power Bill Fails. 


A committee of the House of Commons presided over by 
Mr. Luke White has been considering the past few days 
the Dublin and Central Ireland Electric Power Bill. The 
Bill was opposed by the Dublin County Council, the Cor- 

oration of Dublin, the Pembroke and Rathmines Urban 
District Councils, the Dublin United Tramways Company, 
and the Alliance and Dublin Consumers' Gas Company. 

Mr. FREEMAN, K.C., in opening for the promoters, stated 
that а company was to be incorporated for the purpose of 
supplying electric power to an area which comprised por- 
tions of the counties of Dublin, Kildare, King's County, and 
Queen's County, with a generating station in, approximately, 
the middle of the area. The electricity was to be gene- 
rated by gas engines using peat gas by a process which had 
not yet become familiar in this country, but was very 
familiar in other countries, and by which electricity could 
be supplied at a very much cheaper rate than if coal or 
other means of providing generation had to be depended 
on. It was proposed to up as. acres of the peat bogs nearest 
the generating station. e depth of bog would furnish 
a supply for a great number of years, even on the most 
favourable assumption of business likely to be procured, 
and there was a sufficient supply of peat in the district 
for future requirements. Electricity would be generated 
at, it was estimated, a cost of ·054., as compared with 
19d. in Salford and 15d. in Newcastle, where the genera- 
tion was by means of coal. It was also intended to produce 
sulphate of ammonia, which would be recovered in the 
process with в financial result that would about pay for the 
cost of the peat. Other by-products could also be obtained. 
The capital proposed was £450,000 in shares and £150,000 
borrowing powers. 

Evidence in support of the measure was given by Mr. 
JOHN STURGEON and Captain Н. RIALL SANKEY. 

The objectors contended that the scheme was speculative, 
experimental, and immature, and the finance of the scheme 
was severely criticised. 

Mr. FREEMAN replied that the establishment of this 
particular scheme would attract a considerable number of 
manufactories and industries requiring power to the area 
of supply. As to finance, he frankly admitted that until 
they were able to launch the scheme they could not say 
exactly what financial support would be forthcoming, but 
they believed that it would be quite sufficient to enable 
them to start the undertaking. 

On Wednesday, after the committee had deliberated for 
some time in private, the CHAIRMAN announced they had 
come to the unanimous decision that the preamble of the 
Bill was not proved. 


`- BIRMINGHAM DIVISION OF ELECTRICAL 
- ENGINEERS. 


` 


The County Association of Warwick hac authori : 
Lister to raise in the Birmingham district three telegraph com- 
ras for the Territorial Army, апа the assistance of the 

nstitution of Electrical Engineers, through its local sections, 
has been solicited in the matter. The companies will consist 
of one wireless telegraph company, consisting of three officers 
and 66 men ; one cable telegraph company, consisting of six 
officers and 150 men ; one air-line telegraph company, consisting 
of seven officers and 282 men. 

The training will consist of about 20 drills, and at least eight 
days' annual training, which will probably take place at such a 
time as to include August Bank Holiday week. All officers and 
a good D of non-commissioned officers and men are 
mounted. The County Association provides the mounts. 

The minimum period of service is four years. The necessary 
outfit for an officer will cost about £40. If an officer wishes to 
purchase a complete outfit, including full dress, etc., the cost 
will probably be £60 or £70. Part of this expense is met by a 
Government grant of £20 on appointment. In addition officers 
and men during training in camp will receive pay at army rates. 
For officers this rate would be from 10s. per day, according to 
rank. The County Association will provide necessary uniform, 
equipment, etc., for non-commissioned officers and men, 
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FORTHCOMING EVENTS. 


FRIDAY, APRIL д. 

North-East Coast Institution of Engineers and Shipbuilders.— 
At 7.30 p.m., meeting at the Literary and Philosophical Society, 
Westgate-road, Newcastle-on-Tyne. 

SATURDAY, APBIL 4. 

Royal Institution. —At 5 p.m., ''Electrieal Discharges through 
Gases," by Prof. J. J. Thomson. (Lecture V.) 

Manchester Students’ Section.—At 2.50 p.m., visit to works of 
Messrs. Browett, Lindley, and Co., Patricroft. 

MONDAY, APRIL б. 

Institution of Electrical Engineers (Newcastle Local 
Seotion).— At 7.30 p.m., at Armstrong College, High-Speed 
Electrical Machinery,” by Mr. G. Stoney and Mr. A. H. Law. 

Diok-Kerr Engineering Society. — At 8 p.m., at the works, 

| Preston, ‘‘ Elevators," by Мт. R. V. Morse. 

TUESDAY, APRIL 7. 

Institution of Electrical Engineers (Manchester Students’ 
Section).—At 7 p.m., business meeting; at 8 p.m., discussion 
on '' General Testing," at the Municipal School of Technology. 

Optical Society.—At 8 p.m., at 20, Hanover-square, W., Colour 
Vision,” by Prof. Bursch. 

Institution of Civil Engineers.—At 8 p.m., meeting. 

Liverpool Engineering Seolety. — At 8 p.m., discussion om 
Electrical Incandescent Lamps at Hackins Hey. 5 

Junior Institution of Engineers. — At 8 p. m., at Royal Service 
Institution, Whitehall, ‘‘ Purification of Water," by Mr; T. H. 
Hughes. p 


— 


WEDNESDAY, ÁPRIL-8: 


Insti : ical = eers (B ham Local Section). 
At 7.30 p.m., at the Technical School, Suffolk-street, New 
Alternate-Current Instruments," by Dr. W. E. Sumpner and 
Mr. J. W. Record. 

Royal Society of Arts.—At 8 p.m., 
America," by Sir William H. Preece. 

Association of Engineers-in-Charge.—At 7.50 p.m., at St. Bride's 
Institute, Fleet-street, Indicators and Indicator Diagrams," by 
Mr. W. A. Tookey. 

FRIDAY, APRIL 10. 

Physical Society.—At 8 p.m., at the Royal College of Science, 
South Kensington, papers by Prof. Bragg and Mr. Madsen, and 
Mr. W. Duddell. 

Royal Institution of Great Britain.—At 9 p.m., ''The Carriers 
of Positive Electricity,” by Prof. J. J. Thomson. 

SATURDAY, APRIL 11. 

Institution of Electrical Engineers (Students' Section).— Visit 
to the electric lighting station of the London and North-Western 
Railway, Chalk Farm. 

Royal Institution.—At 5 p.m., ''Electrical Discharges through 
Gases," by Prof. J. J. Thomson. 

gham and District Electric Club.—At 7 p.m., at the 
Colonnade Hotel, New-street, '' Klectric Train Lighting, " by 
Mr. T. H, Brideutt, 


Technical Education in 


CORRESPONDENCE. 


“ One man's word is no man's word, 
Justice needs that both be heard." 


THE FUTURE OF THE TELEPHONE SERVICE. 


SIR, —Mr. Webb says that I am mistaken with regard to 
his relations with the National Telephone Company, but the 
Newcastle Chronicle of March 10 states definitely that he 
is chief of that company’s contract department, and this 
accords well with what bas been generally known for a 
long time, although his official designation may be different. 
Under cross-examination at the last Brighton inquiry, 
where he had given evidence as an independent witness, he 
admitted that he was in the employ of the company. It 
is, therefore, too late in the day to pose otherwise than as 
& paid advocate. Ав such, and in that guise, he is, no 
doubt, entitled to a hearing and to have his views 
considered. But he comes forward as an unbiassed 
commentator, and I decline to discuss telephone matters 
with him on that basis or to meet his statements about 
Glasgow or the other municipal telephone systems other- 
wise than by a direct denial of their truth. Тһе municipal 
telephone authorities have long pressed for a Select Com- 
mittee to inquire into their affairs. This, Mr. Webb—i.e., 
the National Telephone Company—and the Post Office are, 
above all things, anxious to avoid, because they know that the 
increased tariffs are artificial and incapable of justification. 
The position is that the municipal telephone systems 
eourt inquiry while their traducers shirk it. Let the 
telephone - using community adjust their views accord- 
ingly.— Yours, etc., А. К. BENNETT, 


INSTITUTION OF CIVIL ENGINEERS. 


SIR,—We have to-day received a communication from 
the secretary of the Institution of Civil Engineers notifying 
us of a special general meeting of corporate members of tke 
institution to be held on Friday next, April 3: 


(1) To authorise the council to enter into an agreement 
for the sale of the institution premises to H.M. 
Government ; and 

(2) To consider, and, if approved, to adopt, the following 
alteration of the by-laws of the institution: Section V., 
Clause 6, to be altered by the omission of the words 
in brackets and the addition of tbe words printed 
in italics. Every new member shall, on admission to the 
institution, pay a fee of 20 guineas, and every associate 
member and associate shall, on admission to the 
institution, pay a fee of 10 guineas; [but no payment, 
other than the increased annual subscription, shall be 
due from an associate member on his transfer to 
membership], and every associate member on his transfer 
to membership shall pay a fee of 10 guineas. All such 
feed paidan transfer and one half of the fees paid on 
election to full. membership shall be treated as revenue 
unless otherwise directed by the council. 


The letter further asked for.a reply on a post card 
enclosed expressing agreement with. or dissent from the 
proposal before March 31. — 

We venture to think, Sir, that the proposals deserve 
more time for consideration and discussion amongst the 
members than can possibly be given under the circum- 
stances indicated above, and that before members can 
express their opinions as asked for on the post card they 
are entitled to further information. | 

The existing premises must presumably have been taken 
over by the Government at a fair price, and one fails at 
first sight to see the necessity for (a) a special building 
fund, (b) additional revenue derived from transfer and 
entrance fees. Surely it is putting the cart before tle 
horse to ask for an expression of opinion before tle 
meeting, when, presumably, information will be given. 

We venture, further, to think that the vote on the 
proposal to alter tho by-laws should be taken, not at this 
meeting called at only а week's notice, but at a further 
meeting at a later date, when those members who may be 
prevented from attending on April 3 bave had an oppor- 
tunity of considering the matter in the light of the printed 
report of the explanatory meeting. | | 
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Many members are disposed to think that the erection 
of the new buildings provides an opportunity for making 
the premises of much greater convenience to the general 
body of the members than has been the case in the past. 

It is true that engineers have at the ordinary evening 
meetings opportunities of meeting brother engineers from 
the provinces and abroad, but it appears to us that the 
institution might in a much greater degree than hitherto 
constitute a rallying point and meeting place for the 
members generally, and a place where informal discussion 
and conversations could be carried on. 

The present building, stately as it is, does not contain 
& single cosy corner where two engineers can talk, much 
less smoke a friendly cigar together. 

This is, however, neither the time nor place for con- 
sideration of such details, and we merely beg the hospitality 
of your columns to enable us to make an appeal to 
fellow corporate members who may think with us to ask 
for further time in which to come to a decision, and to 
communicate their views in writing to the secretary and 
to attend the meeting on April 5.— Yours, ete., 

(Signed) H. W. HANDCOCK. 
А. Н. Dykes. 


Associate-members of the Institution of Civil Engineers. 
March 27, 1908. 


TRAMWAY STAFF PASSES. 


SIR, —Referring to an article in last week's issue on the 
subject of Staff Travelling Privileges,” I entirely disagree 
with the writer that the * token system " as adopted by the 
London County Council tramwaysis by any means an ideal one. 
The elaborate and cumbrous machinery which such a system 
entails is absolutely not worth the candle. The underlying 
idea seems to be that each employé has the deliberate 
intention to rob the Council by an unauthorised use of the 
travelling privilege. Each journey has to be entered upon 
a special form giving details of letter, number of ticket, 
value of tokens used, date, and number of tokens used. 
This form, together with tickets, received has to be sent in 
each week to be checked. Previous to the issuing of tokens 
application forms, etc., have to be filled up. When one con- 
siders the number of employés, such a system must be very 
costly to administer, and the complexity involved in the appli- 
cation is so cumbrous as to defeat the object. The cost 
must be far and above the “limited pass" system, and the 
administration simply an absolute waste of time and money. 
These pedantic methods do not reflect much credit upon 
the authors of the system, for it is commercially 
indefensible.— Yours, etc., JUNIUS. 


THE TESTING OF ONE DIRECT-CURRENT 
MACHINE. 


SIR,—It is not my intention to enterjmémee y length 
correspondence with regard to thg ter I published in 
your correspondence columna of arch 20, 1908, describing 
two methods I had workout for testing a single direct- 
current machine undef full-load conditions by merely 
supplying the losses, as I prefer to await experimental 
results. 

I shall be glad, however, if you will permit me to make 
the following remarks in reply to Dr. Lulofs's letter which 
appeared in your issue of March 27, 1908. 

In the first place, I skould like to point out that my 
methods are only intended to be used commercially, and not 
in the laboratory, consequently the use of an auxiliary 
machine and of low exciting pressures are not matters to 
which any very great objection can be raised. Ina test 
house where all ranges of pressure, etc., are at hand, my 
tests will not present much difficulty, whilst connecting up 
an auxiliary machine involves nothing more than what is 
necessary ior taking the magnetisation curve. 

Whether my methods involve any more complicated 
schemes of connections than those which Dr. Lulofs 
suggests I am unable to say, but he also describes а 
method (in his letter to the Electrical Engineer for March 13, 
1908) whereby an auxiliary machine is needed. 

Further, with regard to the armature heating, I do not 
вау this will be the same as under actual conditions, but, 


as far as I have been able to ascertain from teste up to 
the present, I have found the core losses practically equal 
to the actual; and here, again, I might point out that 
Dr. Lulofs mentions an error of 6 per cent. in one of his 
tests. 

As far as I am concerned, however, the core heating does 
not interest me nearly so much as the sparking, and in this 
ease also I venture to say the conditions will not be found 
very different from those which obtain in practice. 

Lastly, I might just mention that Dr. Lulofs is wrong 
when he says I do not state in my second test that the 
poles must be given their proper polarity. Possibly he 
did not read my paper carefully, but if he refers to it 
again he will find I said: “Throughout the test the 
machine is run at full speed, and excited normally as for 
full load."— Yours, etc., STANLEY P. SMITH. 


March 31, 1908. 


THE ELECTRICAL PROPERTIES OF PORCELAIN. 


The electrical properties of porcelain have been investigated 
by H. Haworth using porcelain plates 205mm. in diameter and 
5˙5mm. thick coated on both sides by sheets of tinfoil. In 
order to determine the amount of charge as a function of the 
time two such plates were connected in parallel to а source of 
voltage for a given time, and then discharged through a galvano- 
meter. It was found that 90 per cent. of the charge was taken 
up within two seconds, while the full charge was completed 
within one minute. The charge was always proportional to 
the voltage, except due to temperature variation. The tempera- 
ture had a marked effect on the capacity, as shown by the 
following figures : 

Teniperature degrees C.— 

38 6 165 20 28 44 56 65 80 99 

Capacity in thousandths of a microfarad — 

112 116 133 138 167 239 527 412 6:03 9°82 
The increase in capacity between Odeg. and 30deg. C. was 
much less (54 per cent.) than that between 70deg. and 100deg. C" 
(108 per cent.). 


1 
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At "deg. C. the specific inductive capacity of the porcelain 


was 8:95. Дег set of experiments the conductivity of 
the porcelain under a Gyeke ation in voltage was studied. 
These showed that a polarisation effect™is™present, so that a 


dielectric hysteresis loop is formed às shown in Fig. 1. The 
energy so expended is proportional to the maximum value of 
the voltage. The conductivity falls with a long continued 
application of the voltage.—Flektrotechnik und Maschinenbau. 


NOBLE ELECTRIC IRON SMELTER. 


The new experimental furnace at the Noble electric iron 
smelter, at Heroult, on Pitt River, near Redding, Cal., has 
been run continuously for several days, turning out 2,4001Ь. of 
pig iron every 24 hours. The new furnace is the design of 
Prof. Dorsey Lyon, of Stanford University, who superintended 
its construction and is directing its operation. The recent test 
run was very satisfactory, the furnace being tapped regularly 
every four hours. The Lyon furnace differs from the Heroult 
electric furnace in that it is operated by a single-phase current, 
the other being of the three-phase type. After a month's 
thorough test of the Lyon furnace а larger one will be con- 
structed so as to make a thorough test on a commercial basis of 
the process, 
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EXHIBITIONS. 


COMMERCIAL MOTORS AT OLYMPIA, 


The second exhibition held at Olympia by the Society 
of Motor Manufacturers and Traders for commercial motor 
vehicles and motor boats was opened on Friday last by the 
Lord Mayor of London, and it may be said at once that 
this exhibition is, in point of quality, even better than the 
successful exhibition held in March, 1907, and it fully 
justifies the policy of continuing this series of exhibitions. 
In the main hall are the commercial motor vehicles, the 
display of which comprises considerably over 200 exhibits, 
including every system, and embracing everything from a 
small carrier with & capacity of 3cwt. to the heavy wagon 
to carry six tons, or the double-decked omnibus; also a 
small but comprehensive display of working machinery and 
stationary motors. In the annexe are displayed motor 
boats, of which there are over 30, ranging from an 8ft. 
yacht’s tender to a 40ft. cruising launch with its 100-h.p. 
engines, etc. The usual extensive display of tyres, wheels, 
components, accessories, is to be found in the gallery. 

A representative display of the application of electricity 
to motor vehicles is provided for visitors to Olympia, who 
may see electric vehicles, from the motor tricycle, delivery 
van, and wagon to the omnibus and the ambulance. Chief 
among the stands at which electrically-driven vehicles are 
to be seen is the Electric Vehicle Company, Limited, 1, 
Eirl-street, Westminster, S.W. The exhibits at this stand 
include a 2-h.p. electric carrier motor tricycle, direct driven, 
having a carrying capacity of 3cwt., suitable for express 
delivery. There is also a 15cwt. to 1-ton electric light 
delivery van, driven by a single motor through a Cardan 
shaft drive, and fitted with special control, four speeds 
forward and two reverse, having a speed of 20 miles per hour 
and mileage range of 50 miles. Next will be seen a two-ton 
electric wagon, with two motors, chain drive, fitted with 
special control, four speeds forward, two reverse, capable of a 
speed of 12 miles per hour and a mileage range of 40 miles. 
In view of the interest aroused by the successful commercial 
operation of electrically-driven motor omnibuses, special 
attention should be given to the complete electricdouble-deck 
omnibus shown at this stand, built to order for the London 
Electrobus Company, Limited. The twin motors dispense 
with differential and all gear and chain drive. It is fitted 
with special check stop controllers, five speeds forward and 
three reverse, speed 12 miles per hour, mileage range 45 miles 
with full complement of passengers (34) under actual 
service conditions. Thesame company is also exhibiting an 
emergency repair wagon suitable for fire brigade, tramway 
work, electric motor services, and an electric ambulance 
fully equipped with all latest appliances and stretcher. 

Adjoining this stand is that of Messrs. Greenwood and 
Batley, Limited, Albion Works, Armley-road, Leeds, who 
are showing a 35-h.p. standard double-deck omnibus chassis, 
the feature of which is the adoption of an improved form 
of electric transmission in conjunction with the petrol 
engine in place of clutch and change-speed gear. А 
35-h.p. petrol motor is coupled direct to the electric 
generator supplying continuous current to a double-arma- 
ture electric motor. The latter drives a live rear axle by 
worm gear without a differential. The speed of the car in 
relation to that of the engine is varied byan electric controller 
using no external resistance. The controller is operated 
by a handle below the steering wheel, and gives four 
forward speeds and a reverse. The method adopted is a 
combination of series-parallel and field control. The 
generator is connected to the crankshaft of the engine by a 
short flexible coupling. The motor is a four-pole enclosed 
series-wound, having two separate armatures. within the 
same yoke running on ball bearings. It is carried on a 
trunnion and connected to the rear axle by a large central 
radius tube. There are two separate gears driven by the 
two armatures. As to wiring, insulated cables are carried 
in rubber and canvas pipes terminating in watertight unions 
at the controller, generator, and motor. No accumulators 
are used. 

Another stand at which a petrol-electric arrangement is 
to be seen is at that of Messrs. J. and E. Hall, Limited, 
Dartford Ironworks, Dartford, Kent, who are showing a 


50-58-Ь.р. three-ton ‘ Hallford” petrol-electric omnibus 
chassis, 1908 pattern, with petrol-electric transmission gear 
under S.BS. Syndicate and Stevens’s patents. The chief 
feature of this system is in the situation of the electric 
motors outside the frame, rendering these, together with 
the worm gears, through which they drive the back wheels, 
quite accessible. A number of these buses are now in 
service in the South of London. 

Other exhibits show the various uses to which elec- 
tricity and electrical apparatus аге put on motor ‘buses. 
Messrs. Clarkson, Limited, of Moulsham Works, Chelms- 
ford, are showing one of their public service steam 
omnibuses, the interior of which is lighted by electricity, 
as are also the usual outside regulation lamps, supplied 
from a generator, driven by the engine. А “Hesse” 
patent reversing gear driven by an electric motor is on 
view at the stand of the Teddington Motorcar and Launch 
Works. Messrs. D. Stewart and Co. (1902), Limited, 
Bridgeton, Glasgow, have a 70-b.h.p. three-cylinder vertical 
gas-encgine (Stewart “Improved Otto”), direct-coupled to 
40-kw. “ Morris-Hawkins ” dynamo, erected on antivibrator 
(Jolivet) system. 

Several small petrol-electric light sets are shown by 
Messrs. Dixon Bros. and Hutchinson, Limited, of Woolston, 
Southampton. 

At many of the stands are to be seen an interesting 
variety of electrical accessories. Messrs. C. A. Vandervell 
and Co., Worple Way, Acton, W., have on view some new 
designs in '*C. A. V." electric side, tail, and head lights, 
roof lamps, dashboard indicators, and communicators ; also 
special lighting sets suitable for private carriages, cabs, and 
‘buses. Various types of the “Lodge” ignition coil are 
on view at the stand of Messrs. Lodge Bros, Birmingham. 
Messrs. Boulton and Paul, Limited, Norwich, have а 
selection of Norvie" whistles, which are worked from 
the ignition accumulator. Messrs. W. Н. Willcox and Co., 
Limited, Southwark-street, London, S.E., are exhibiting 
oils, greases, injectors, rotary pumps, head and tail lamps, 
and general requisites, while an interesting display of cast- 
ings distinguishes the stand of Messrs. Willansand Robinson, 
Limited, Victoria Works, Rugby. 

FRANCO-BRITISH EXHIBITION, 

We are pleased to announce that a definite movement is 
now being made in regard to making a thoroughly repre- 
sentative and effective demonstration of electricity. We 
understand that the committee have acquired a space of 
7,000 square feet, on which will be erected four fireproof 
pavilions, in and around which will be shown electrical 
apparatus of every description in general use. At a meet- 
ing held on the 27th ult. some 15 or 20 of the largest 
electrical manufacturing firms made formal application for 
space, and a circular and plan of the exhibition stands is 
being prepared to send out to those firms who have already 
expressed their intention of taking part in the exhibit but 
were prevented from being present. Any other firms who 
are desirous of taking part in this movement should communi- 
cate at once with Mr. C. S. Northcote, 2, Queen Anne’s-gate, 
Westminster, S.W., as space being limited, applications 
for same are dealt with in rotation, and very nearly half 
has been allotted. It is anticipated that within the next 
week or 10 days there will not be room for any further 
exhibitors. The committee of conference of the chief 
officials of the London supply companies have donated a 
substantial sum of money towards the cost of making this 
electrical advertisement, and although this is the first 
co-operative exhibit arranged for the electrical industry, its 
success seems likely to be undoubted, and the cost to 
individual exhibitors is, by means of combining all interests, 
quite nominal. We might add that the committee are 
desirous of obtaining offers from manufacturers of incan- 
descent lamps or cooking apparatus which may be 
exhibited to arrange for demonstrations of lampmaking, 
heating, and cooking. 


MANCHESTER ELECTRICAL EXHIBITION. 

The general committee organising the electrical exhibi- 
tion, October, 1908, to be held in Manchester, held a 
meeting on the 24th ult, when the executive committee 
reported fully as to their proceedings up to date, and it 
was unanimously resolved to confirm the recommendations 
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of that committee and to proceed with the final details in 
connection with the exhibition. The secretary (Mr. W. 
Davenport) was instructed to enter into a contract with 
the Manchester Corporation for the use of Platt Fields 
Park, Fallowfield, as the site, and to accept the lowest 
tender for the necessary buildings, the plans of which have 
been passed by the city architect, and the buildings have 
been licensed by the Manchester Corporation for one year. 
Since our last article appeared on the scheme the manage- 
ment have received numerous applications and inquiries 
for space. The secretary was instructed also to enter 
into the necessary contract with the Manchester Corpora- 
tion Electricity Committee for a full supply of electrical 
energy. The current available will be continuous, at 
200 volts for lighting and 400 volts for power, alternating, 
three-phase 400 volts. A preliminary prospectus or circular 
has been approved, and will be circulated forthwith, and 
rules and regulations, with a plan of the floor space avail- 
able, are in course of preparation. 

It has been decided that the exhibition should be opened 
on Saturday, Oct. 3, and close on the 31st of that month. 
The committee appointed Mr. S. С. Castle Russell, M. I. E. E., 
as honorary consulting electrical engineer, and Mr. Albert 
Jennison, Deansgate-arcade, Manchester, consulting architect. 
The activity which all members of the committee are display- 
ing in the movement, together with the interest being evinced 
in all branches of the trade allied to the electrical industry, 
confirms the opinion which has already been formed, that 
the exhibition will be an unqualified success. 


THE First MUNICIPAL EXHIBITION. 


What is actually the firat Municipal and Public Health 
Exhibition will be held at the Royal Agricultural Hall 
from May 1 to 12, and we are informed that excellent 
progress is being made, and that the exhibition promises 
to be the marking of a new departure in this branch of 
enterprise. It is the aim of the organisers, Messrs. Smith 
and Bridges, to depict as comprehensively as possible the 
development and progress which has been made in the 
different branches of municipal work. In connection with 
lighting, some very interesting and instructive demonstra- 
tions are to be given, under the direction of Mr. Leon 
Gaster, showing the methods in vogue for the measurement 
of the illuminating power of different illuminauts now 
in use Promises have been received from the Union 
Electric Company, the General Electric Company, Messrs. 
Robertson’s, the Acetylene Corporation, etc., to provide 
lamps for this purpose, while a number of photometers 
in use in this country and abroad will also be loaned. 
This is a new departure in exhibitions, and should 
certainly attract a considerable amount of interest 
among municipal people, especially as there has been 
so much controversy recently on the respective merits of 
different forms of illumination. One or two papers will also 
be read at the conference on the subject by well-known 
lighting men. A special conference is being organised in 
connection with the exhibition, and it is hoped to arrange 
for municipal officials, councillors, etc., to visit places of 
interest on certain days. The work of technical schools is 
to be illustrated, and the excellent idea has been adopted 
of offering three or more diplomas in each branch of 
practical work done at the various schools by students 
during the last two sessions. This should result in a 
highly interesting and instructive section of the exhibition. 
The honorary advisory council of the exhibition will be 
glad if those who happen to have specimens of old 
appliances of photos, prints, etc., showing methods in 
vogue at early dates, models of new appliances, and 
improvements, ete, in any branch of work will com- 
municate with the organising managers with a view 
of adding these to the loan section. The council also 
holds the opinion that there exists a large number 
of new ideas which have been embodied in patents 
for improvements of methods and appliances in different 
branches of municipal work which have not been com- 
mercially applied. In order to bring these under the 
notice of public officials, therefore, a special inventors’ 
section will be organised, particulars of which may be 
obtained from the organising managers of the exhibition, 
Balfour House, Finsbury-pavement, London, E.C. 
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INTERNATIONAL RUBBER AND ALLIED TRADES’ 
EXHIBITION, 

‘bis exhibition was to bave been held at the Royal 
Horticultural Society’s Hall, Westminster, in September, 
but by the middle of March the whole space had been 
taken and applications continue to pour in. The committee 
have, therefore, been obliged to secure Olympis, in order 
that the various rubber-producing countries, tradere, and 
manufacturers may be fully represented. The exhibition 
will open for two weeks, from Sept. 14 to 26. 


TWO NEW FREQUENCY -CONVERTER PATENTS. 


J. E. Noerggerath has recently taken out a patent for а 
frequency converter consisting of two rotary converters 
mounted on the same spindle. The current to be converted 
is sent into the slip-rings of one of the machines and the 
direct eurrent produced is then sent into the commutator 
of the second machine (having a different number of 
poles), which finally delivers the alternating current of 
altered frequency. Both machines can be compounded by 
the direct current produced. Such a converter requires no 
separate exciter, as does the more ordinary arrangement 
consisting of а synchronous motor driving an ordinary 
alternator. Further, the armature reaction and heating 
arelow in both machines, owing to the partial neutralisa- 
tion of the direct and alternating currents, as in the case 
of the ordinary rotary converter. 

The General Electric Company, of New York, employ a 
multiphase induction motor as a frequency converter. Both 
the stator and the rotor are provided with two separate 
windings of two different numbers of poles. One of the 
stator windings works together with the (short circuited) 
rotor winding of the same number of poles as an ordinary 
driving motor, whilst the second stator winding works with 
the second (slip-ring) rotor winding of like poles as a 
transformer. The motoring stator winding is arranged for 
reversal, so that the motor rotating field, and with it the 
rotor, can be made to revolve in either. direction. If the 
rotor is run in the same direction as that of the rotating 
field due to the transformer stator winding the combination 
will act as a frequency reducer, whilst if the rotor revolves 
ia the opposite direction relatively to the transformer field 
the frequency will be raised. - 


THE ASSOCIATION OF ENGINEERS-IN-CHARGE 


The thirteenth annual dinner of the Association of 
Engineers-in-Cbarge was held on Saturday, March 28, in 
the Holborn Restaurant. The growth of this useful 
association has often been referred to, and the association 
has sufficiently progressed to make its influence felt in 
engineering circles in this country. But it is only on 
occasions afforded by last Saturday's event, or by attending 
the monthly meetings at St. Bride's Institute, that one can 
have truly impressed upon one's mind the preciee extent 
of the development of the association. - The dinuer was 
held in the largest hall of the Holborn Restaurant— 
the King’s Hall—which was filled by the 300 odd 
guests who sat down to a sumptuous repast. Mr. 
W. H. Patchell, the president of the association, was 
in the chair, and was supported by many distinguished 
visitors, including his Honour Judge Rentoul, LL.D., K C., 
Prof. Henry Adams, Mr. H. Percy Boulnois, M. I. C. E., 
Mr. Alexander Ritchie, J.P., Mr. W. T. Hatch (past 
president), Mr. E. B. Ellington (vice-president of the 
Institution of Mechanical Engineers), Captain Н. Кіа 
Sankey, К.Е, Mr. Kenelm Edgeumbe, M.I.E.E., Mr. E. G. 
Rivers, LS.O., МІСЕ. (vice-president), Mr. A. Davey 
(chairman of the association), Mr. A. E. Penn (vice-chair- 
man of the association) Mr. H. Swann (bon. treasurer), 
Mr. Н. Capsey (hon. secretary), and others. The aíter- 
dinner oratory was, on the whole, pleasant, and was 
relieved by many bright flashes of humour. Ап excellent 
musical programme was provided by Mr. George Hardy, 
and a very pleasant and enjoyable evening was spent by ull 
present at the dinner 
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THE MAGNETIC ACTION OF CATHODE RAYS. 


It is now generally admitted that cathode rays convey & 
negative charge with them. This is evidenced by the fact 
that the rays are deflected by a magnet in the same way as 
a flexible conductor carrying a negative electrical stream 
would be deflected. Experiment has shown that an electric 
charge set in rapid motion produces a magnetic field pro- 
portional to the speed of motion and to the amount of the 
charge. The production of a magnetic field by the cathode 
rays might, therefore, be reasonably expected, and experi- 
monts have been made in this direction by Hertz and others, 
but with entirely negative results—probably due to want 
of sensitiveness in the apparatus used and to the numerous 
sourees of error. E. Klupathy has recently repeated the 
experiment with a very sensitive magnetometer, and has 
succeeded in proving that the cathode-ray stream from а 
cathode tube sets up a magnetic field corresponding to a 
negative current from the cathode. By replacing the tube 
by a straight wire and passing а suflicient current to pro- 
duce the same effect on the magnetometer, it was found 
that this current was equal to 4 x 1079? amperes. Experi- 
ments with stronger bundles of cathode rays—such as 
occurs in the Wehnelt tubes—showed no magnetic effect. 
This somewhat surprising result is apparently due to the 
speed being too slow in the сазе of these rays. This is con- 
firmed by the fact that even with the ordinary cathode 
tubes, hard " tubes— e., tubes with high-speed rays—gave 
much better results than “soft” tubes with their slower 
speeds.— Elektrotechnik und Maschinenbau. 


TELEPHONE RATES. 


The Postmaster-General was asked in the House of Commons 
on Wednesday whether he was prepared to make any statement 
as to the future policy of the Post Оћсе on the subject of 
telephone rates, and especially in regard to the financial basis 
on which he proposed that the Post Oftice telephone system 
should be conducted. 

Mr. Buxton replied as follows: I am glad to have an oppor- 
tunity of stating my views on the question of the future policy 
of the Post Office in regard to telephone rates. I consider that 
the Post Oftice telephone system should be conducted on a 
sound business basis; that is to say, that the revenue should 
be sufficient to provide for current expenditure of all kinds, 
for the maintenance and adequate renewal of plant, and 
for interest at 3 per cent. on capital expenditure, together 
with а moderate but not excessive margin of profit. In order 
to ascertain whether the rates are fixed at a level sufficient 
to satisfy these conditions, and to put the telephone 
service on а business footing, it is necessary that there should 
be a clear separation between the revenue and expenditure of 
the telephone service and the revenue and expenditure of other 
branches of the Post Office, especially of the telegraphists. It 
is in this way alone that the telephone system can be made to 
Stand on its own basis, unaffected by the profit and loss made 
on:other Post Oftice services. The various branches of Post 
Otlice work are, in practice, frequently conducted in the same 
building, sometimes by means of the same plant and under the 
5 of the same persons. The separation of the cost is 
coBsequently a matter of some difficulty. Last autumn, therefore, 
I appointed an expert committee, including the president of 
the [nstitute of Chartered Accountants, to investigate this 
question and to advise me as to the best method to be adopted 
for separating the accounts. The committee has not yet 
finished its work, but, as a first result of its investigation, the 
estimates for 1908-9 have been presented to the House in such 
a manner as to separate the expenditure on telegraphs and tele- 
phones, and the telephone revenue will be shown separately. 

The new telephone rates must to some extent be regarded as 
experimental. Longer experience is required before it is possible 
to say what what may be the permanent cost of operating a 
fully-developed system, or to ascertain with any accuracy the 
life of the varying descriptions of telephone plant, having regard 
especially to probabilities of obsolescence and the consequent 
necessity of replacing plant before it is worn out. Moreover, 
the conditions under which the Post Office service is conducted 
will be considerably modified when the system of the National 
Telephone Company is taken over by the Post Ofiice at the 
beginning of 1912. 

Although it is not possible for me to pledge my successors, I 
should anticipate that the principles which I have stated above 
as those which should determine the rates will be accepted by 
them, and the rates will doubtless be from time to time moditied 
n accordance with those principles. 


BRUCE PEEBLES AND CO. 


A meeting of the creditors of this company was held in 
London on Friday last, Mr. A. W. Tait (one of the liquidators) 
presiding. 

The chairman submitted the following balance-sheet, made up 
from the books at Feb. 14, 1908 : 

Liabilities. 
Share capital— 50,000 preference shares of £5 each, £ s. d. 
fully paid, £150,000 ; aud 28,381 ordinary shares 


of £5 each, fully paid, £141,905 ........................ 291,905 0 0 
Debentures, £75,000 ; and interest accrued, £1,352. 
188; c 76 352 18 9 
Debts due by the company, including loans and 
amounts due to sub-contractors ........................ 169,150 10 8 
Overdraft at bank ене Y ERE SUP SEO cas 41,614 1 6 
Special reserve fun U UUD i . 11.556 14 4 
General reserve account .. . 27,000 0 0 
£617,579 5 3 
Assets. £ sd. 
Land and buildings tex 49,000 0 0 
Plant, machinery, tools, and fixtures ................ .... 80,540 4 7 
Trade marks, patents, and goodwill ..................... 25.557 10 2 
Stock, stores, work in progress, and finished work ... 79,780 "7 8 
Debts due to the company, including balances on 
current сопїтаб(з............................ e HENRY ee Pa AVE 87,134 9 10 
Cash on hand and in bank . . 1,498 7 8 
Shares and debentures in power and traction companies 119,744 7 0 
Endowment policiesenin q i 0 0 
Special reserve fund investments ........................... 11,937 2 0 
Profit and loss balance ...............................5....› 165,086 16 4 


£617,579 5 


Mr. Tait explained that the losses had been due to a variety 
of causes, but they all hinged upon the fact that the company 
had been seriously in want of working capital for some time 
past. The year 1907 was a very difficult one for all manufactur- 
ing concerns, and for the electrical industry in particular. 
There had been an abnormal rise in raw materials, while the 
price of the finished article had steadily decreased. Summaris- 
ing the causes which had led to the present crisis, he said their 
difficulties were due to losses on contracts, following upon the 
high price of raw materials, to insuflicient reserves for con- 
tingencies, to losses due on the realisation of securities, to an 
insufficiency of working capital, and to the heavy expenses in 
connection with the administration of the business. If there 
were а forced realisation, the assets, he calculated, would realise 
only about 6s. 6d. in the £, and even this could not be dis- 
tributed among the creditors for a considerable time—probably 
two years. If the business were reconstructed on a reasonable 
footing, notwithstanding the dull times in the electrical 
world, reasonable profits should accrue to the concern if it 
were properly administered by a Board having knowledge of 
the business. Не detailed the following scheme: that the 
debentures should be extended for 10 years; that the interest 
should remain, at at present, 5 per cent., with a sinking fund of 
2 per cent. per annum ; and that the trade creditors should 
accept 7s. 6d. in the £ in a debenture which would be redeemed 
by the proceeds of the sale of securities and the collection of 
contract balances. This 7s. 6d. he considered should be paid 
in a short time. "Thus they would receive probably more in 
cash under the scheme than by a forced liquidation. "The other 
12s. 6d. would be given to the creditors in the shape of a 
cumulative 6 per cent. preference shares in the new under- 
taking. Altogether 120,000 cumulative preference shares would 
be issued, of which 50,000 would be offered at par to the share- 
holders for subscription, and that would provide £30,000 for 
working capital and for redeeming debentures—the second 
debentures the creditors were asked to take. 

Eventually a committee representing English and Scotch 
creditors was appointed to go into the matters detailed by the 
chairman, such committee to report the result of their labours to 
the creditors. 


"г 


PERSONAL. 


Mr. 8. Hann, electrical superintendent to the Stoke Newington 
Borough Council, has had his salary increased from £150 to £175 per 
annum. 

We are informed that Mr. Willian: Embleton-Fox, of Northorpe 
Hall, Lincoln, has joined the Board of Messrs. Robey and Co., 
engineers, Lincoln. 

т. P. F. Brittain, 110, Cannon-street, London, E.C., has been 
appointed sole selling agent in England, Ireland, and Wales for the: 
niversal Electrical Manufacturing Co. 

Mr. E. C. Amos, 22, Walbrook. London, E.C., has been appointed' 
sole agent for London and district for Messrs. Wright and Wood, of' 
Halifax, for motors, dynamos, and other spccialities. 

Mr. Р. W. Beatty, chief electrical engineer of the Pacific Railway, 
has left for England, in connection with the tenders for the new 
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роте Вора which is to be erected at Bahia Blanca at a total cost of 

Mr. J. Cornish, chief engineer to the six associated companies of the 
Grand National group, has been appointed chief engineer to the City 
of Santos Improvements Co., carrying on the business of electrical 
traction, lighting, gas and water service. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Cuba Submarine Telegraph Co.—The directors recommend & 
dividend at the rate of 6 per cont. per annum for the past half-year. 


St. Marylebone.—The London County Council have decided to 
lend the sum of £31,506 to the Borough Council for electric lighting 
purposes. 

Colchester.—The output of electricity from the Corporation works 
during February totalled for lighting 86,141 units and for traction 
59,064 units. 

Chatham.—Thé Medway Board of Guardians have asked the 
Laundry Committee to consider a proposal to install electric light 
throughout the workhouse. 

Acton.—The District Council have decided to engage the services 
of an expert electrical engineer at a fee of 100 guineas to report as to 
the electrical undertaking of the Council. 

Wrexham.—The Town Council have decided to apply to the Local 
Government Board for sanction to the borrowing of £6,850 for the 
purpose of extending the electricity works. 

Aston Manor.—The Local Government Board will hold an inquiry 
on April 7 into the application of the Council for sanction to borrow 
£25,213 for purposes of their electricity undertaking. 


Notice of Dividend.—The London Gazette states that a first and 
final dividend of 1s. 114d. in the £ has been declared in the estate of 
the British Electric Equipment Co., 265, Strand, London. 


South Metropolitan Electric Light and Power Co.—The 
warrants for payment of interest due April 1 on the 44 per cent. first 
mortgage debenture stock of this company have been posted. 


Liverpool.—The Electricity, etc., Committee are recommending 
the Council to apply for sanction to the borrowing of £3,000 for the 
purchase of a site for the North-end sub-station in Beaumaris-street. 


Calcutta Electric Supply Corporation.—The number of units 
delivered to consumers during the four weeks ended Feb. 28, 1908, 
were 298,976, compared with 271,037 units in the corresponding four 
weeks of 1907. 

Frome.—On Tuesday Mr. H. Ross Hooper, one of the inspectors 
of the Local Government Board, resumed his inquiry into the Frome 
Urban District Council's application to borrow the sum of £10,000 
for purposes of electricity. 

Derby.—The Electric Lighting Committee estimate that 27,500 
wil be required for capital expenditure during the year, and are 
asking the Council to make application to the Local Government 
Board for sanction to the same being raised by loan. 

Release of Trustee.—According to the London Gute, Mr. F. 
Gimblet, 7, Adam-street, Adelphi, Strand, W.C., has been released 
from trusteeship in the estate of Mr. F. Beville de Foe Paynter, 
electrical engineer, 2, Faversham-road, Catford, Kent. 

Glasgow.—The Oorporation have agroed to accept the offer of the 
electricity department, amounting to £30. 17s. 8d., to install the 
electric power at Dixon Hall necessary for cinematograph entertain- 
ments. The competing price from a contractor was £51. 

Birkenhead.—The Electricity Committee have passed a resolution 
for the laying of feeder mains at а cost of £4,114 in Oraven-street, 
Park-road North, and Laird.street to Mallaby-street, and from the 
end of Conway-street down Vittoria-street to Cleveland - street. 


Leek.—The Urban District Council have decided to invite tenders 
for the erection of the building and the supply of the necessary plant 
required in the extension of the works, the acceptance of tenders to 
be subject to the consent of the Local Government Board being given 
to the loan required for the works, 

Stoke-on-Trent.—During the month of February there were sup- 
plied from the Corporation works 42,900 units, an increase on tho 
corresponding period of last year of 90 per cent., the number of con- 
sumers on the books being 352, representing а total of 15,290 
88-watt lamps for lighting and heating, and 5823 h.p. in motors. 

Clones (d. Monaghan).—At a meeting of the Urban District 
Council the subject of the electrical lighting ef the town was 
discussed, and a communication from a Birmingham firm was read. 
The Council was disposed to obtain a provisional order, but decided 
to adjourn the matter pending farther information as to the probable 
cost. 

British Electric Transformer Co.—The company report that 
the net trading profits for the past year were £6,247. Deducting the 
adverse balance of £3,998 brought forward, £2,249 remains. It is 
proposed to add £1,300 to the depreciation reserve, and to pay the 
preterence dividend at the rate of 6 per cent. per annum for the six 
months ended Dec. 31, 1976, carrying forward Ex. 
^ Hanwell.—The Works Committee of the Council have had under 
consideration the report of Mr. H. S. Russell on the alternative pro- 

ls of the Metropolitan Electric Supply Co. and the Corporation of 

lingzwith regard to the Council's electric lighting order, and have 

resolved to recommend the Council to make arrangements with the 
Metropolitan Electric Supply Oo. for the taking over of the order. 
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York.—The return for the month of February from the Corporation 
works included the following statistics: units generated, 154,882; 
approximate units sold, 127,451.  Horse-power of motors conneoted 
during February, 17 ; total horse-power of motors connected to date, 
1,0104 ; 8-c.p. lamps connected during February, 197; total 8-c.p. 
lamps connected to date, 60,198 ; equivalent 8-c.p. lamps connected 
total 84,455. 

British Westinghouse Electric and Manufacturing Co.—The 
company announce an issue of £250,000 (part of a total authorised 
issue of £300;000) 6 per cent. prior lien debentures in 2,600 debentures 
of £100 each to bearer. Any debentures not previously redeemed will 
be repayable at par on Jan. 1, 1933. The пе of issue is £98 per 
debenture, and applieations should be lodged with the company's 
bankers on or before April 8. 

Liquidations. — The London Gazette announces that a general 
meeting of the members of the Chatham, Rochester, and District 
Electric Lighting Oo. will be held at 4 p.m. on May 21, at 
22, High-street, Chatham, for the purpose of receiving the liquidator's 
report. А general meeting of the members of the York Electrical Oo. 
will be held at 2 p.m. on April 29 at Yorkshire Bank-chambers, 
Nessgate, for the same purpose. 

Mansfield.—At the last meeting of the Town Oouncil it was 
reported that during the month 809 8-c.p. lampe had been con- 
pected. It was stated that in 1904 the output of electricity was 
equivalent to about nine million cubic feet of gas, but in 1907 the 
electricity output was equivalent to 70 million cubic feet of gas. The 
increase was being maintained, and there was no doubt that in a short 
time an extension to the works would be necessary. 

Southampton.—The Town Council have agreed to charge a flat 
rate of ld. per unit for the supply of current in places where the 
electric light is already installed tor heating and cooking purposes, 
also to reduce the charges to £2 per lamp in the annual charge for the 
public arc lighting, and to make 4d. reduction in the charge for 
current in respect to the metered lamps. For power purposes a reduo- 
tion of zd. is to be made to the Tramway Committee. 

Trafford Park.—We learn that one of the largest firms on this 
estate is offering at cost price about 50 acres of its freehold not required 
for extensions. This firm was one of the original buyers, so that, con- 
sidering the great improvements since made at Trafford Park for 
facilitating all sorts of industrial operations, the chance of picking u 
a bargain in land should not be missed, especially as our Oontinenta 
friends, urged by the new Patent and Designs Act, are now actively 
bidding for lots everywhere. 

Oriental Telephone and Electric Co.—The directors of this com- 
pany are recommending the shareholders, subject to final audit of the 
accounts, the payment of the following dividends: at the rate of 6 
cent. per annum on the preference shares for the half-year ended 
Dec. 31 last, less income tax ; a final dividend of 5 per cent. on the 
ordinary shares issued, free of income tax, making a total of 8 per 
cent. for the year. The share transfer books of the company will be 
closed from April 17 to 29, both days inclusive. 

Ashton. —The Ashton Board of Guardians have been informed that 
their application to the Local Government Board for permission to 
borrow £2,000 for the provision of plant for the electric lighting of 
the new hospital and workhouse has been refused. The reason given 
for the refusal was that the Guardians would not be able to generate 
electricity at a less cost than 3d. per unit, and that they could buy it 
more cheaply from the Corporation. The Guardians have claimed that 
the cost of their scheme would be only 2d. per unit. 

Secret Commissions and Bribery Prevention.—The Secret 
Commissions and Bribery Prevention League has now received its 
certificate of incorporation, and a public meeting in furtherance of the 
objects of the league will shortly be held in the city of London. The 
league (of which Sir Edward Fry is president, and the Archbishop of 
Canterbury, Earl Fortescue, Sir William Holland, Bart., M.P., Sir 
Albert Spicer, Bart, M.P., Sir William Mather, and Mr. David 
Howard are vice-presidents) has now upwards of 200 members. 

Aberdeen.—A decided improvement has been effected in the 
lighting of the Albert Basin by the erection of electric lamps on the 
extremities of the pontoon dock. Hitherto the pontoon has been 
а menace to incoming vessels, and it is indeed surprising that no 
collisions between them and the construction have taken place. The 
lights were in use for the first time on the, 25th ult., and the crews of 
incoming vessels expressed themselves highly pleased with the new 
departure, and they found much less difficulty in getting their ships 
berthed at the market side. The lights illuminate almost the whole 
of the upper part of the dock. 

Haslingden.—In seeking terms for the supply of electricity to the 
workhouse buildings the Board of Guardians have received а reply 
from the Rawtenstall Corporation, stating that they would be prepa 
to supply the Board with electricity for lighting the house and the 
new infirmary at the rate of 44d. per unit. ‘The committee have, how- 
ever, deferred the further consideration of this matter until a report 
has been received from their own electrical expert, but they have 
decided to ask Rawtenstall if the terms quoted included the oost of 
laying the cable and if the terms are the lowest possible. Terms from 
other boroughs are also to be obtained. 

Stock Exchange.—The Stock Exchange Committee has appointed 
April 9 a special settling day in British Aluminium Co. 's 20,000 
ordinary shares of £5 each, fully paid, Nos. 40,001 to 60,000, and 
20,000 7 per cent. cumulative preference shares of £5 each, fully paid, 
Nos. 40,001 to 60,000, and Nigeria Bitumen Corporation’s further 
issue of 1,793 shares of £1 each, fully paid, Nos. 185,408 to 185,200 ; 
and April 10 in Vickers, Sons, and Maxim’s scrip (fully and partly 
paid) for £1,000,000 5 per cent. third mortgage debentures of £100 
each. The committee has also ordered Mexico Tramways Oo.’s 
200 000401. additional general consolidated first 13505 5 per cent, 
gold bonds of 50040], each, Nos. B 15,201 to B 13,600, and Vickers, 
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Sons, and Maxim's scrip (partly paid) for £1,000,000 5 per cent. 
m mortgage debentures of £100 each to be quoted in the 
offic ist. 


Morley.—At a special meeting of the Town Council a com- 
munication was read from the Yorkshire Electri» Power Co., 
stating the terms and conditions upon which they wero prepared 
to supply electric current in the bulk for the purposo of the 
tramways in Morley and district. Plans prepared by the borough 
electrical engineer for providing the power for the tramways were also 
examined and discuesed. It was resolved that the Corporation 
provide additional plant required to supply the power for the tram- 
ways, and that the plans and specifications submitted by the borough 
electrical engineer be approved, and that application be made to the 
Local Government Board for authority to borrow the sum of £7,942 
to carry out the work, also that application be made to the Local 
Government Board for authority to borrow the sum of £5,000 for new 
electric cables. 

Electrical Engineers on the s.s. “ Lusitania.”—On March 28, 
by the kind permission of the Cunard Steamship Co., the members 
and friends of the Liverpool and District Electrical Association 
рео a visit to the s.s, “Lusitania,” which was lying in the River 

ersey on her return from New York. A party of about 
150, including many ladies, took part in the excursion, and were 
conveyed to and from the Liverpool landing stage by the 
tender ''Skirmisher." Mr. J. J. Richardson, vice-president of the 
association, and Mr. 8. Frith, hon. secretary, were with the party, and 
also а large number of gentlemen connected with electrical and 
mechanical engineering. The visitors were shown over the large 
steamer and enjoyed themselves greatly, the ladies admiring the 
beautiful fittings of the saloons, staterooms, etc., whilst the gentlemen 
were more particularly interested in the engine-room. The visit, in 
fact, was both educational and interesting. 

Leeds. —Atlast month's meetingadeputation waited upon the Council 
and asked that the charges for electricity for power and heating purposes 
might be revised. Since then the Tramway and Electricity Com- 
mittee have had the matter under consideration, with the result that 
a reduced scale will be recommended to the Council for adoption. 
When the quantity consumed is less than 250,000 units a charge, 
based upon the number of units consumed per kilowatt f the con- 
sumer's maximum load, is proposed to be made according to a 
graduated scale as follows: less than 300 units per kilowatt per 
quarter, lid. per unit; from 300 to 450, 14d.; 450 to 600, 11d.; 600 
to 720, 144.; 720 to 850, 1d.; 850 to 1,000, 0:95d.; 1,000 and 
upwards, O gd. When the units consumed аге 375,000 or upwards 
but less than 500,000 the charge will be ‘85d., and for а consumption 
per quarter of 500,000 or upwards, the charge will be ‘80d. This, if 
pa dap will take effect as from April 1, when the cost of current for 
cooking purposes, etc., will be at the rate of 14d. per unit. 


TRACTION. 


Madras Electric Tramways (1904), —Theo receipts for the fortn ght 
ended March 31, 1908, totalled Rs.19,446, being a decrease of 5:8 per 
cent. over the corresponding period of 1907. 

Brisbane Electric Tramways Investment Co.—The directors 
recommend а dividend of 4s. per share, free of income tax, on the 
ordinary shares, being at the rate of 4 per cent. per annum, and that 
£2,130 be carried forward. 

Blackburn.—The traffic returns of the Corporation tramways for 
the жеек ending March 18 show that during that period 190,388 
passengers were carried, the receipts amounting to £976. 14s. 3d., an 
increase of 13,432 passengers and £88. 193. 5d. 

Buenos Ayres and Belgrano Electric Tramways Co.—The 
receipts for the week ending March 25 were £3,782, as against 
£3,837 in the corresponding period last year—decrease, £565. 
Aggregates from Jan. 1, 1908, £44,962; aggregates from Jan. 1, 
1907, £44,477—increase, £485. 

Bristol.— It was stated at a committee meeting last week that the 
difficulties with which the Bristol Electric Tramway Co. had 
previously to contend with preliminary to running the electric cars 
to Westbury had been surmounted, and that within a few months a 
commencement would be made with the laying down of the lines, 

Battersea.—The London County Council have, on the recom- 
mendation of the Highways Committee, resolved to communicate 
with the Board of Trade and the road authorities concerned, with a 
view to the adoption of the underground conduit system of electric 
traction upon the existing tramways from Lavender-hill, vi« Queen’s- 
road, to Chelsea Bridge, at an estimated cost for track work, cables, 
etc., of £53,013. . 

Dundee.—A conícrence has been held between the Tramways and 
Electricity Con.mittces of Dundee Town Council with reference to the 
price of the current supplied for tramway purposes. Tho present 
charge is 144. per unit, and the Joint Committee agreed to recommend 
that for the year beginning in May it should be reduced to Iid., and 
that if the consumption reached 2| million units and everything was 
favourable it should in the following year be 14. per unit. 

Blackpool.—From April 1, 1906, to March 19, 1907, the total 
receipts on the Blackpool Corporation tramways were £61,745, a 
decrease of £1,156 as compared with the preceding year. The 
promenade line showed a falling off of £1,261, while the Marton line 
took £1,162 more. The passengers showed a decrease of 17,693, while 
the cars ran 11,084 fewer miles. The total figures for the year ending 
this month will compare favourably with the original estimate. 

Derby. — The receipts of the Corporation tramways for the four 
weeks ending March 21 were £3,052. 5s. bd., being an increase of 
£275. 9s. 7d. compared with the corresponding period of 1907. The 
tender for men’s uniform, amounting to £270, of Messrs. J. Smith and 


Co., of Derby, has been accepted. The Council is asked to sanction 
the extension of the tramways to the borough boundary on the Burton 
road at а cost of £6,500, and that Mr. С. F. Tomlinson be employed 
to carry out the work. 

London County Council Tramways.—The traffic receipts on the 
tramways owned and worked by the London County Council for the 
wcek ended March 21 last were £20,045, against £29,023 in the corre- 
sponding period of last year, the number of passengers carried being 
6,960,997, against 6,738,037 in the previous year. The total traffic 
receipts from April 1, 1907, the beginning of the financial year, to 
March 21 last wero £1,580,849, against £1,339,016 in tho corre- 
sponding period of list year. 

Anglo-Argentino Tramways Co.—The company report that, 
including tho Buenos Ayres and Belgrano system, from July 1 the 
gross receipts for the past year were £1,009,568 ; working expenses 
(which include £65,000 carried to depreciation renewals funds, in 
addition to ordinary maintenance) were £654,076. Adding £10,081 
brought forward, thero is an available sum of £365,573. А dividend 
of 4s. per share (8 per cent.), free of income tax, is proposed on the 
new ordinary shares, leaving £16,751 to be carried forward. 

London United Tramways Co.—Mr. О, Cater Scott, who presided 
over the meeting of this company on the 27th ult., said the time had 
now come when they must allow thcir system to consolidate and 
develop. All they would do for son:e time to come would be to 
electrify the Kew and Richmond line, апа effect the construction of 
two furlongs over Kew Bridg». "Their total mileage was now 554. 
Traffic receipts in 1907 wero £345,570, an increase of £16,697; and 
they had cairied 58,725,980 passengers, an increase of 6 per cent., the 
average receipt per passenger being slizhtly less. 

Abordeen.— At a meeting of the Tramways Committee of the Town 
Council there was a long discussion on the question of the renewal of 
the agreement between the Corporation and the Aberdeen Suburban 
Tramways Co. for the supply of electric power to the company. 
It was resolvod to recommend that a suggestion be niade to the com- 
pany that tho question as to the price to be charged for the current 
under the agreement be submitted to an arbiter to be chosen by the 
Doard of Trade. The electric engineer's monthly statement showed 
that in February 554,368 units of electricity were generated, compared 
with 481,443 units in February last year. 

Bradford.—The financial year of the Bradford Corporation Tram- 
way Committee ended on the 31st ult , and althongh the figures will 
not be available for a day or two there is every reason to believe that 
the receipts of the department will show a substantial increase on the 
takings of the previous 12 months, and so create а new record. Last 
year the total received was £232,499, and this figure had been passcd 
on Saturday last, when the takings, including fares and parcels, 
amounted to £236,131. Adding to this a sum of £1,565 as the 
probable receipts of Tuesday last, the year's total thus reaches 
£251,696, or an increase on the previous year of over £5,000. 

Birmingham.—Six persons were injured at Birmingham on Satur- 
day afternoon by a tramway accident on a line operated by the cable 
system of traction communicating with Handsworth. The car was 
completing its journey into the centre cf the oity with about 
20 passengers, and the stopping lever failed to act when the driver 
attempted to apply it. The conductor hastened to put on the slipper 
brake, but there was a violent ju as the car rushed against the 
underground stop blocks at the end of the track. The tram was not 
overturned, however. The outside passengors saved themselves from 
being flung over by clinging to the sides, but s'x inside passengers 
were injured and conveyed to the hospital. 

Ashton.—On the night of the 25th ult. an alarming tramcar 
accident occurred at Denton. А car belonging to the Oldham, 
Ashton, and Hyde Electric Tramway Oo. was going down Broomstarr 
Brow, a steep incline in the direction of Hyde, when it suddenly left 
the metals, and rushing at a terrific speed ran into a boundary wall 
across the road. The car overturned and fell into a yard below the 
level of the road. The driver, a man named John Wilson, was thrown 
out, but escaped unhurt. There were several passengers in the car at 
the time, but none of them were seriously injured, all escaping with a 
severe Shaking. The car had to be left all night in the place where it 
had fallen. 11 is not definitely known what was the cause of the 
accident, but it is supposed that the brake chain snapped. 

Newcastle.—At the meeting of the Corporation Tramways Com- 
mittee a discussion took place concerning the falling off in the receipts 
due to the strikes. Tho chairman, vice-chairman, and manager had 
been appointed to see what could be done in the matter. The chair- 
man explained that they had dccided to curtail the service in many 
of the districts, giving а five minutes' service, except in the Spital 
Tongues and Fenham districts, which have a 20 minutes' service, 
А carleaves Fenham at the hour and Spital Tongues at 10 minutes 
past the hour, thus giving at the bottom of Brighton-grovo a 10 minutes’ 
service. By this arrangement, instead of extending the holidays of 
the motormen and conductors from April to September, it has been 
arranged to let them go in batches of 50 and 60 a week, and this will 
obviate the necessity of dismissing any men, the suspension being in 
place of the summer holidays, for which the men are paid. 

Liverpool.—The annual report of the traffic manager, Mr. C. W, 
Mallins, regarding the working of the Liverpool Corporation tram · 
ways is, as usual, very interesting reading. Alter Rs Rue routes, 
stages, fares, and serviccs opened or extended during the year, he 
mentions that 27 persons were knocked down or fell in front of the 
cars in the course of the year, but they were pushed clear of the metals 
by the plough lifeguard without sustaining any serious injuries. The 
ratio of fatalities to passengers carried was 1 in 12,404,324. Ten 
persons met their deaths in the course of thc year, five being 
pedestrians, two passengers, one a cyclist, and two carters. The 
number of cais in stock is stated to be 515, and an ordinary day's 
service consists of 398 cars, The passengers carried during 1907 
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numbered 124,043,239, the receipts amounted to £572,822, and the 
mileage to 12,231,799. The increases over 1906 were: passengers, 
1,948,711, equal to 1°59 per cent.; receipts, £9,045, equal to 1°60 per 
cent.; and mileage, 115,865, equal to ‘95 per cent. The average 
earnings per car mile were 11°24d., as against ll-17d. in 1906, 
an increase of O7d. per car mile. The traflic receipts and car mile 
earnings, together with the number of passengers carried, are the 
highest recorded in connection with the Liverpool electric tramways. 
The receipts exceeded those of 1905 by £22,738. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Victoria.—The Postmaster-General invites tenders for one common- 
battery switchboard. Tenders by May 26. 

Dundee. —The Town Council invite tenders for the supply of stores 
to the electricity department. Tenders by April 13. 

Queensland.—The Postmaster-General invites tenders for the 
supply of lead-covered cables. Tenders by April 20. 

Valparaiso.—Tenders are invited for supplies for the Chilian Navy, 
including electrical machinery. Tenders by May 30. 

Innsbruck.—Tenders are invited by the Austrian Government 
Railways for an electric pump. Tenders by April 15. 

Portsmouth.—The Corporation invite tenders for electrically wiring 
and fitting the South-parade Pier. Tenders by April 9. 

Brussels.—Tenders are invited for iron poles for overhead equip- 
ment for the Chemins de Fer Vicinaux. Tenders by April 8. 

Hornsey.—The Town Council invite tenders for supply of cable, 
joint-boxes, and feeder pillar. Tenders to the Town Olerk by April 21. 

Dublin.—Tenders are invited for a 12 months’ supply of coal for 
re 5 works. Particulars from the Town Olerk. Tenders by 

pril 8. 

Aberdeen. — The Town Council invite tenders for six tramcar top- 
pem poe Particulars from the General Manager. Tenders by 
April 9. 

Dunkirk.—The Government Marine Service Department invite 
tenders for the erection of а wireless telegraphy station. Tenders by 
April 15. 

Madrid.—The Post and Telegraph Department invite tenders for 
re ro ets and working of telephones in Villagarcia. Tenders by 

pri! 13. 

Madrid.—Tenders are invited by the Public Works Department 
for the construction of electric tramways in Bilbao. Tenders by 
April 30. 

Kattowits.—The Prussian Government Railways invite tenders for 
yes (^g cable and telegraph construction material. Tenders by 

p : 


Madrid.—Tenders are invited by the Post and Telegraph Depart- 
ment for the supply of 100,000 porcelain insulators. Fenders by 
April 11, 

Buenos Ayres.—Tenders are invited for the construction and 
working of two sections of the underground electrio railway. Tenders 
by May 1. 

Madrid.—The Public Works Department invito tenders for the 
construction and working of an electric tramway at Sevilla. Tenders 
by April 4. 

Exeter.—Tendors are invited for supply of clothing for the Exeter 
tramway staff. Tenders to Mr. Н. Lloyd Parry, town clerk, Exeter, 
by April 8. 

Czernovitz.—]In connection with the water station on the Pruth 


river, tenders are invited for electrical machinery for driving purposes. 
Tenders by April 21. 


Bray.—The Urban District Council invite tenders for tho annual 
supply of stores to the electricity department.  Particulars from the 
Clerk. Tenders by April 7. 

Limeriok.—Tenders are invited for the annual supply of stores to 
the electricity department. Particulais from the Borough Electrical 
Engineer. Tenders by April 10. 

Brazil —The Amazonas Provincial Government invite tenders for 
electric lighting, power supply, and tramways tur the Manaos 
Municipality. Tenders by April 4. 

Leek.—The Urban District Council invite tenders for gas-producer 
pent and one gas-driven generator. Tenders to the Chairman of the 

lectricity Committee by April 11. 

Hobart.—Tenders are invited by the Postmaster-General for 200 
wall telephones, 800 telephone recorders, and extension of common- 
battery switchboard. "Tenders by May 11. 

Madrid.—Tenders are invited by the Public Works Department 
for the construction of electric tramways from Calle de Segovia to 
Glorietta del Puento. Tenders by April 15. 

Yarmouth.—The Corporation invite tenders for the supply o 
clothing for the tramway employes. Particulars from Mr. F. L. 
Turner, general manager. Tenders by April 7. 

Sunderland.—Tenders are invited by tho Corporation for the 
annual supply of stores to the tramways department. Particulars 
from the General Manager. Tenders by April 9. 

South Shields.—The Corporation invite tenders for annual supplies 
of duplicate parts for overhead equipment, engineers’ tools, etc., for 
the tramways department. Tenders by April 11. 

Melbeurne.—The City Council invite tenders for hard-drawn 
toppar cables. Particulars from Messrs. Ilwraith, McEacharn, and 
Co., Billiter-square-buildings, Е.О. Tenders by April 7, 
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Tasmania.—The Postmaster-General invites tenders for material 
for extension of common battery and switchboard, 200 wall telephones, 
and 800 telephone recorders and cords. Tenders by May 11. 

Madrid.—The Post and Telegraph Department invite tenders for 
galvanised iron, or steel wire and bronze wire.  Particulars from 
Direccion-General de Correos y Telegrafos. Tenders by April 10. 

Poplar.—The Electricity Committee invite tenders for the supply 
of switchboards and gear. Particulars from the Borough Eelectrical 
Engineer. Tenders by April 29. See advertisement in last issue 

Rotherham.—The Corporation invite tenders for supply of one 
500-kw. direct-current steam turbo-generator and surface-condensing 
plant. Tenders to the Town Clerk by April 16. See advertisement. 

Glasgow.—The Corporation invite tenders for works in connection 
with the Haggs road sub station. Particulars from Mr. W. W. 
oe the electrical engineer. Tenders to the Town Clerk by 

pril 6. 

Bradford.—The Corporation invite tenders for the supply of 1,100 
tons of steel girder rails (British Standard Section No 4), 25 tons of 
fishplates, and 20 tons of joint pieces. Tenders to the Town Clerk 
by April 4. 

Wallasey.—The Urban District Council invite tenders for the 
supply of automatic overload and reverse-current single-pole circuit 
breakers. Tenders to the Clerk. Council Offices, Egremont, Cheshire, 
by April 15. 

Weymouth.—The Weymouth and Melcombe Regis Corporation 
invite tenders for the supply of a 300-kw. steam-turbine and extension 
switchboard panel. Tenders to the Town Olerk by April 18. 820 
advertisement. | 

Colchester.—The Tramways Committee invite tenders for tle 
supply of clothing for the tramways employés during 12 months 
ending March 21, 1909. Tenders to Mr. R. C. Bullough, Oar Depot, 
Colchester, by April 10. 

Poplar.—The Electricity Committee invite tenders for the erection 
of a sub station building at Millwall. Particulars from the Borough 
Electrical Engineer, Glaucus-street, Bromley-by-Bow. Tenders to the 
Town Olerk by April 29. 

Bristol. The Electrical Committee invite tenders for a 12 months’ 
supply of arc lamp carbons and joint and junction boxes. Tenders to 
Mr it Faraday Proctor, city electrical engineer, by April 7. See 
advertisement in last issuc. 

Malvern.—The Electricity Committee invite tenders for the annual 
supply of stores. Particulars from Mr. W. J. Rendell Baker, engi- 
neer and manager, Council Offices, Malvern. Tenders to Mr. H. L. 
Whatley, clerk, by April 4. 

Felixstowe.—The Felixstowe and Walton Urban District Council 
invite tenders for erection of an accumulator house at their electricity 
generating station at Felixstowe. Particulars from Mr. F. B. Jennings, 
clerk. Tenders by April 7. 

Partick.—The Town Council invite tenders for the supply of stores 
to the electricity department, including arc lamp carbons, cables, 
engine-room stores, etc. Particulars from the Burgh Electrical 
Engineer. Tenders by April 4. 

Madrid.—The Post and Telegraph Department invite tenders for 
the installation and working of telephones between Las Palmas and 
Aurucas. Particulars from Direccion General de Correos y Telegrafos, 
10, Carretas. Tenders by April 14. 

Hull—The Electric Lighting Committee invite tenders for the 
supply of coal to the electricity works. Particulars from the Electrical 
Engineer. Tenders to the Chairman of the Electric Lighting Com- 
mittee, Town Hall, Hull, by April 8. 

New South Wales.—Tenders are invited by the Postmaster- 
General for 84 tons wire, hard-drawn copper (20010. per mile), owt. 
tape, binding, copper (150lb. per mile) 2,700 insulators, best white 
porcelain, large. Tenders by May 20. 

Leek.—The Urban District Council invite tenders for engine, 
dynamo, and other foundations and extensions to their genersting 
station buildings in Station-street, Leck. Tenders to the Ohairman 
of the Electricity Committee by April 10. 

Stockport.—The Tramway Committee invite tenders for the 
erection of new tramway offices in Mersey-square. Particulars from 
Mr. Robert Hydo, town clerk, Town Hall, Stockport. Tenders to the 
Chairman of the Tramways Committee by April 13. 

London, 8.W.—The Metropolitan Asylums Board invite tenders 
for tho installation of electric lighting at the South-Western 
Hospital and Ambulance Station, Landor-road, Stockwell, S.W. 
Tenders to Mr. T. Duncombe Mann, clerk, by April 15. 

Rhyl (Wales)—Tho Urban District Council invite tenders for the 
wiring, etc., for electric lighting of the new promenade gardens. 
Specification, etc., from the engineer, Mr. E. Н. Wright, Electricity 
Works, Rhyl. Tenders to Mr. Arthur Rowlands, clerk, by April 9. 


Sydney.—The Government Railway Department invite tenders for 
the supply and installation of about 44 miles of three-core, high- 
tension, paper-insulated, lead-covered feeder cable. Particulars from 
the Electrical Engineer, 51, Phillips-street, Sydney. Tenders by 
May 4. 

Cardin. Tenders are invited for the wiring, ete., of the 
Ty-Clydd Mental Hospital, Whitchurch, Cardiff, for the Visitin 
Committee. Particulars from Mr. Arthur Ellis, city electri 
engineer and manager, Central Offices, The Hayes, Cardiff. Tenders 
by April 6. 

Melbourne (Australia).— The Postmaster-General invites tenders 
for the construction and laying complete of two submarine telegraph 
cables between the State of Victoria and the State of Tasmania. 
Tenders must be accompanied by a deposit of £1,000. Tenders to the 
Secretary, Postmaster- General's Department, 51, Spring - street, 
Melbourne, by April 14. 
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Christiania.—The Commercial Intelligence Branch of the Board 
of Trade are notified by his Majesty’s Consul at Christiania that 
tenders are invited by the Norwegian State Telegraphs for the supply 
of insulators, iron wire, bronze wire, bronze thread, steel cable, 
battery, zinc, and canal cable. Tenders are to be delivered at Tele- 
grafstyrelsens Tekniske Avdeling, 3, Hasselgaarden, Christiania, by 
noon on April 13. 

Glasgow.—The Corporation invite tenders for the supply of stores 
for one year from June 1, 1908, including chilled iron brake blocks, 
car wheels, ete.; carbon brushes; vulcanised ind iarubber cables; 
cast-iron castings ; malleable iron castings ; cast-stcel castings ; india- 
rabber and asbestos goods; springs; tiebars ; galvanised wires ; and 
fuel for Pinkston power station. Particulars from the General Tram- 
ways Manager. "Tenders to the Town Clerk by April 6. 


RESULTS OF TENDERS. 


Chiswiok.—Tho Urban District Council have accepted the tender 
of Mr. F. Evans, Hounslow, for the maintenance of fire-alarms and 
telephones for one year. 

Sunderland.—Tlie Education Committee have accepted the tender 
of Mr. Davison Taylor for alterations to the electric light installation 
at Cowan terrace School. 

Buxton.—The Urban District Council have accepted the tender of 
Drake and Gorham for a switchboard, at £46, for the electricity 
department, and that of Williams and Co. for a 250-kw. dynamo. 

Ashton-uuder-Lyne.—The Corporation have accepted the tender 
of Parmiter, Hope, and Sugden, Hulme Electrical Works, Manchester, 
du "ni supply of motor-starting switches for 12 months from April 1, 


Battersea.—The Council have accepted the tender of Appleby's, 
limited, fo: converting overhead travelling crane at electric lighting 
station go as to enable it to be driven by electricity instead of by han 
as at present for the sum of £121. 10s. 

Finchley.—The Urban District Council have accepted the tender 
of Messrs. Browett, Lindley, and Co., Manchester, for the supply 
and erection of one 700-kw. high-spee 1 engine and dynamo combined, 
together with spare parts, for the sum of £4,528. 

Briton Forry.—The tender of Wellman-Seaver and Head (Elec- 
t-ical Dspartment) has been accepted for the new generating station 
for the Briton Ferry Steel Oo., comprising two steam generators, 
switchboard, overhead traveller, and wiring through the works. 

Grimsby.—The Corporation have acc2pted the following tenders 
for annual supplies: Ferranti, Limited, and Venner and Oo., meters : 
Sloan Electrical Co., London, arc lamp carbons; H. O. Brown and 
AC Hull, lubricating oils ; United Asbestos Co., Hull, engine-room 
stores. 

Westminster.—The Improvements Committee of the London 
County Council have approved the acceptance by the City Council of 
the tender of the Westminster Electric Supply Corporation for the 
installation of five flame arc lamps in connection with the Marble 
Arch improvement. 

Cardiff.—The contract for tho extensive electrical installation of 
the new University Oollege of South Wales and Monmouthshire, 
which is being constructed at Cardiff, has been given to R. Alger and 
Sons, Newport. This firm has also in hand an important colliery 
installation, as well as several large heating works. 

Heywood. —The Electricity Committee have accepted the following 
tenders in connection with the electricity works extensions: T. 
Hill and Sons, Heywood, boilers, сіс. ; Browett. Lindley, and Co., 
Patricroft, engines, condensers, etc. ; Whipp and Bourne, Castleton, 
switchboard ; British [nsulated and Halsby Cables, Liverpool, cables. 

Wrexham.—The following tenders have been accepted for the 
supply of stores to the electricity department for the year ending 
March 31, 1909: T. Hayes, tools and ironmongery ; General Electric 
Oo., rubber cable; British Insulated and Helsby Cables, ordinary 
вез vice cut-outs; Venner and Co. and Ferranti Limited, meters; 
Sloan Electrical Co., are lamp carbons ; Wynnstay Oolliery Co. and 
Barton and Co., coal; S. Rogers, wood troughing ; Lee, Howl, and 
Co., boiler solution. 

London —The London County Council have received the following 
tenders for the supply ofsteam, exhaust, feed, drain, and condenser 
piping, and valves, water-tanks, etc., required for the second portion 
of the Greenwich electricity generating station: 


J. Spencer, Limited, Wednesbury* ...... ................. £10,910 13 10 
J. Oakes and Co., А1(гө{оп.................................... 11,265 5 
S. Russell and Sons, Leicester 11,737 4 0 
Babcock and Wilcox, London, Е.С. ........................ 12,455 0 0 
Jones and Co, London, Е С.................................. 12,589 18 6 
Railway and General Engineering Co., Nottingham ... 12,918 19 0 
Stewarts and Lloyds, Glasgow  ....................... 2ẽꝶ z 13,175 17 9 
J. Wilson and Co., London ..................... eere 15,445 1 1 


* Recommended for acceptance. 
London.—The following tenders have been received by the London 
County Council for roadwork, etc., in connection with reconstruction 
of tramways from Brixton to Camberwell : 


W. Manders, Leyton; tin . . £19,276 8 0 
R. W. Blackwell and Co., Westminster, S. ......... 20,559 12 2 
W. Underwood and Bro., Dukinfield | ..................... 20,582 17 8 
G. Law, London and Kidderminster ........................ 20,511 19 1 
Dick, Kerr, and Co., London, Е.С. ........................ 20 869 19 0 
J. Mowlem and Co., Westminster, S. .................. 21,520 2 2 
Fry Bros., Green nin вн so kae P Rods 21,795 3 7 
W. Muirhead and Co., London, Е.С. ..................... „308 7 6 
R. C. Brebner and Co., Edinburgh ........................ 22879 1 7 
W. Griffiths and Co., London, Е.С. ........................ 25,541 5 9 
T. Doney, Plymouth... „зенбирек днн азаа 25,925 19 6 


* Recommended for acceptance. 


Liverpool.—The Tramways and Electric Power and Lighting Com- 
mittee recommend the acceptance of the tenders of the British 
Westinghouse Electric апа Manufacturing Co. for the supply of five 
600-kw. motor-generators and two 200-kw. motor-generators. The 
tender of E. Wilson and Co., Collingwood-street, Liverpool, for the 
supply of Тір. by 23 іп. gutter bends, 18in. radius, іп. long, to the 
electric supply department for the 12 months ending March 51, 1909, 
is also recommended for acceptance. 

London.—The London с Council have received the following 
tenders for the manufacture, delivery, and laying of high-tension 
electric cables and low-tension electric cables and telephone cables 


for the tramways : 
High-tension electric cables, etc. 


British Insulated and Helsby Cables, Prescott. 232.000 3 11 
Siemeus Bros. and Co., Westminster, S. W. .............. 32,487 4 10 
Western Electric Co., North Woolwich  .................. 32,580 14 8 
Callender’s Cable and Construction Co., London, Е.О. 32,918 16 2 
W. T. Henley's Telegraph Works Со., London, Е О. 55 292 15 0 
W. T. Glover and Co., Manchester ........................ 55 648 15 7 
Johnson and Phillips, Charlton. . . . 33,922 10 8 
Low- tension electric cables and telephone cables, ete. 
W. T. Henley's Telegraph Works Co.“... . 55,101 4 7 
Union Cable Co., London and Berlin 36,085 2 2 
British Insulated and Helsby Cables 56,549 9 10 
Siemens Bros. and Oo UUUPUP eee 56.918 11 1 
Johnson and Phillif̃s eee 46.955 11 8 
Western Electric Со. ................ eere HM 37,050 0 0 
W. T. Glover and Soon . 58,546 15 6 
Callender's Cable and Construction Co 38,745 11 3 


* Recommended for ассе} tance. | 


Hertford.—The Corporation have received the following tender 
for alterations, heating, and electric lighting at the Corn Exchange: 


Alterations, - 
Rayment and Soass YEA содан £489 0 0 
А. SOMES m ——————ÉÁÓ—— 515 0 0 
H, Norris and o sss PSU E UPS veces 490 0 0 
ER КЕЙ ны ß 604 5 0 
Ekins and Co. (acceptedoʒd:D77ꝛ . . 483 0 0 
Heating 
Rayment and So nßnss ar sos seese 59 0 0 
А. ss,... —— À 68 0 0 
Н. Norris. and % ; eee n Co ra Ese Ed Ca оо deus 59 18 0 
Js Oooper and d aaa 6118 0 
E. Кайр ff / hVh———T—VT———TV—TVVVV—V———B—V ena DI НИТ 9418 0 
Ekins aud Co. (accepted) .................. een 75 0 0 
Burroughs and Sons, London .............................. seese 80 0 0 
Cannon and Sons, London n nnn 100 19 Q 
Moorwood and Sons, London 88 12 0 
Vaughan and Cook, London eene 87 5 0 
Dargue, Griffiths, and Oo., Liverpool 122 0 0 
Lighting. 
Rayment and Soũ00˙˙U—• U . 155 10 0 
H. Norris and Sag... Co a 147 10 0 
J. Cooper and Sons........4 ecc онаа rera ar eoa ы er Pads 150 0 0 
Ekins and Co. (accepted 7 . 125 0 0 
Burroughs and So0uinh˖nnnsssssi·˙ P t4t%ĩæ . 225 0 0 
Cannon and Sooaaas s eoe ree ease eue Ep Nen 6688 112 11 3 
Moorwood and Soũ0—Dg . e я 170 10 0 
Vaughan and Oook.. ....................... FFF 198 0 0 
Dargue, Griffiths, and Coo e . ẽ . 250 0 0 
Rest of Hertford. 
OPENINGS FOR CONTRACTORS, 
ABERAMAN—Alterations and a iditions, 63, Jubilee-road, Mr. W. L. 
Jones. 


ABERDEEN -Abattoir, Hutcheon-street. Mr. J. Rust, architect. 

AhOVYNE— Post office, Н.М. Commissioners of Public Works. 

ABRAM —T wo houses near Platt Bridge, Mr. T. Bennett. 

AcTON —Elementary school, Education Committee, 

AHMEDABAD —Additions, Civic Hospital, Governors. 

ARMLEY —Eight houses. Mr. J. A. Webster, architect, Leeds. 

ASHBURTON Two villas, Lurgeconibe Cross, Ashburton Building Co. 

AsrULL—Council school, New Springs, local Education Committee. 

Axton Manor—Electricity undertaking (£25,213). 

Aston SoMERVILLE—Kestoration of parish church (£1,360). 

AupzNxsnAwW— Nineteen dwelling-houses near Stamford-road, Auden- 
shaw Building апа Investment Co. 

AupLEY—Couneil school, Wood-lane, Staffs County Education Com- 
mittee. 

BALcARKIS —Housing scheme, North Dublin Rural District Council. 

BALDOYLE —Housing scheme, North Dublin Rural District Council. 

BALGRIFFIN—Housing scheme, North Dublin Rural District Council, 

BALLANGLAsS—Housing scheme, Urban District Council. 

BALLYBOGGAN — Housing scheme, North Dublin Rural District 
Council. 

BAtLYMUN—Housing scheme, North Dublin Rural District Council. 

BarGorp—Vicarage, Rev. T. Richards. 

BanNoLpswICK—Six houses, Essie-street, Mr. W. J. J. MacDonald, 

BarrLEk—Alterations and additions, infirmaries at union workhouse, 
Board of Guardians. 
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BARNSLEY—House, Langdale-road, Messrs. Wade and Turner. 
BELFast—Additions, infirmary (£4,000), Guardians. 
BIDEFOoRD—Alterations, grammar school (£600), Council. 
BIRKENHEAD—Erection Hemingford-street school (£18,743), Educa- 
tion Committee. 
Birron—Elementary school, Gloucester Education Authority. 
BLACKBURN—Elementary school, Sudell-road, Education Authority. 
BLAcKrock—Artisans’ dwellings (£4,300), Urban District Council. 
BonNNYBROOK—Housing scheme, North Dublin Rural District Council. 


BonnyRiaG—Poblic library. Messrs. Greig and Fairbairn, Edinburgh, 
architects. 


BorsTaL—Reconstruction of Н.М. prison (£12,800), Home Office. 

BouRNEMOUTH—Public conveniences (£3,250), Town Council. 

BRADFORD - Conversion of warehouse into offices. Messrs. Adkin and 
Hill, architects. 

BricHousE—Secondary school (£3,100), Education Committee. 

BROADsTAIRS—Additions, Dane Court, Mr. Latham Tomlin; dwell. 
ing-house and garage, Osborne-road, Mr. J. Steed ; alterations, 
golf clubhouse, George Hill-road, Mr. W. Capel-Slaughter. 

Вкосн —Oourt building (Rs.28,000), Bombay Government. 

BnocnAN—Housing scheme, North Dublin Rural District Council. 

BroMLty—Public convenjence (£300), Town Council. 

рори: FkxRRX— Enlargement, Grove Academy (£6,000), School 

oard. 

BuLawayo—KEstablishment of tobacco warehouse, Mr. J. N. Motley, 
Danville, U.S.A. 

BuRRADON—Additions to Barradon and District Social Club. Messrs. 
White and Stephenson, Newcastle, architects. 

CarpirF—Electric wiring, etc., Ty-Clydd Mental Hospital, Whit- 
church. Mr. A. Ellis, Central Offices, Cardiff. 

CASTLE DonINGTON—Elementary school, Education Committee. 


CATHERINGTON— Detached house, Hambledon-road, Waterloo, Mr. 
J. G. Miles. 


CHATHAM — Elementary school, 
Education Committee. 

CHELTENHAM—Alteration, Holy Trinity Schools, Board of Education. 

OHESTER—New works (£2,000), Town Council. 

CnuorwELL—Shops, warehouse, etc. Mr. D. M. Spence, architect. 

CHOPWELL—Alterations, school, Durham County Council. 

CLAcroN— Convalescent home, Holland-road, Governors of Great 
Northern Central Hospital. 

eee ы: works, London and North-Western Rail- 
way Co. 

CLoNsHAGA—Housing scheme, North Dublin Rural District Council. 

CoLDWINTERS — Housing scheme, North Dublin Rural District 
Council. 

CoLERAINE— Housing scheme (£18,497), Rural District Council. 

CovrLTRY—Labourers' dwellings, North Dublin Rural District Council. 

CowiE—Two rows of houses, Alloa Coal Co. 

OnoMrToN—Twenty-two houses, George-street, Messrs. А. and A. 
Crompton ; two houses, Messrs. Williams and Beaty. 

Crook—Additions, Crook Council School (£3,000), Council. 

OvuraR FirE—Enlargement, premises, Crossgate—architect, Mr. Н. A. 
Newman ; extensions, inspector of weights and measures offices, 
County Oouncil—Mr. Henry, architect ; additions, house, Well- 
Street — Mr. Storrar, architect. 

DaRDISTOWN—Housing scheme, North Dublin Rural District Council. 

DENVER (U. S. A.)—Improvements, lighting plant  (50,000dol.), 
Electric Company. 

DgsBoRovcu— Baptist chapel (S320), Trustees. 


DHARMSALA — Rebuilding Dak Bungalow (Rs.14,000), Punjab Govern- 
ment, 


DIswELLSTOWN— Housing scheme, North Dublin Rural District 
Council, 


DvusBER — Houses, North Dublin Rural District Council. 

DvBMiRE—Oouncil school, Education Authorities. 

DupLEY—Carnegie Library, Libraries Committee. 

DuprEy— New club premises. Mr. J. G. Crone, architect. 

DuNnsocHLY—Housing scheme, North Dublin Rural District Council. 

EAGLEsCLIFFE—Organ chamber and vestry, church. Mr. О. Hodgson 
Fowler, architect. 

EAST Ene Catholic school, Manor Park, Education Com- 
mittee. 

ENNISCORTHY—Housing scheme (£94,891), Rural District Council. 

Ex£rER—Extensions to Hele's School buildings (£3,500), City 
Council. 

FaLMourH—Two semi-detached houses, Gyllyngdune, Mr. T. J. Pye; 
additions, house, Marlborough-road, Mr. Moos 


FAREHAM —Extensions, electric light works (£10,000), Urban District 
Council. 


FruixsTowE—Accumulator house, electricity generating station, 
Felixstowe and Walton Urban District Council. 


FiNGLAs—Housing scheme, North Dublin Rural District Council. 

GILLINGHAM—Extending mains, electric light undertaking (£5,000), 
Town Council. 

GLascow—Alterations and extensions, market, Moore-stroet, Corpora- 
tion. 

GoLprnonrB—Additions to institute. 


Rainham-road (£10,000) Kent 


Mr, J. Fawoett, architect. 
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GoLcAR—T wenty-four houses, Scarhouse, Golcar Co-operative Society; 
three houses, Scar-lane, Messrs, Heap, Armitage, aud Thornton ; 
four houses, Botham Hall-road, Messrs. Beaumont Bros.; addi- 
tions, house, Scartop, Mr. T. W. Thorne. 

GRANGE—Housing scheme, North Dublin Rural District Council: 

GREAT TORRINGTON —Cottage hospital. Mr. W. C. Medland, architect. 

HADLEIOH— Elementary school, Essex Education Authority. 

HALLOW— Police station (£400), Worcester Standing Joint Committee. 

HaANwELL—Cookery and manual training centres, St. Anne's 
Council School (£1,346). 

HARRISTOwN— Housing scheme, North Dublin Rural District Council, 

HanRocATE HIL. Elementary school, Darlington Education Com- 
mittee, 

HockuEev HEATH. —Alterations, Nag’s Head Hotel, Messrs. Forsyth, 
Betterson, and Co. 

Hore (U. S. A.)—Power-house, City Council. 

HorsrortH—Alterations, public offices (£650). 

HonsHAM—Rebuilding shops, West.street. Plans passed by Urban 

Council. 

HuLL—Offices, Albert Dock, North-Eastern Railway Co. 

HurrL—Public abattoir (£16,880), Corporation; offices, ete. (£8,000), 
Tramway Committee. 

HurL—Eight houses, New-street, Mr. Н. Hornsey; 14 houses, 
Rosmead-street, Mr. J. Н. Needler; seven houses, Ventnor and 
Exmouth streets, Mr. J. Jacobs; four houses, Beverley-road, 
Mr. T. West; 26 houses, Southcoates and Holderness-avenue, 
Mr. J. T. Taylor ; nine houses, Ventnor-street, Mr. J. Barnett ; 
six houses, Kelvin-street, Mr. J. Ward ; reoonstruction of Myton 
Arms, Myton-street, Hull Brewery Co.; reconstruction, Robin 
Hood, Myton-street, Managers; 14 houses, Remsburg-street, Mr. 
E. Whitlock; 16 houses, Brecon-street, Mr: E. Russell; 
19 houses, Garden City, Garden Village, Limited ; five houses, 
Cottingham.road, etc., Mr. M. Garton; shop, Ohanterlands- 
avenue, National Radiator Co.; extensions, Brook-street, Trustees, 
Royal Infirmary ; schoolroom, Beverley-road, Trustees, Congrega- 
tional Church ; workshops, Villa-place, Mr. G. Hodge. 

HuNcoar—Church, St. Augustine’s. Messrs. Grimshaw and Cunliffe, 
architects. 


-ILForp—School in connection with High - road Baptist Church. 


IsLE or MaN—Hospital, Hills Estate (£20,000), Governors of Isle of 
Man Hospital. 


IsLE oF WicnT—lIsolation hospital, Rural District Council. 


KILBARRACK—Housing scheme, North Dublin Rural District Council. 

KIxd's Norton—Temporary school, Education Committee. 

KiNcsTowN—Housing scheme, North Dublin Rural District Council. 

KiNcsTowN—Publie baths (£1,000), Urban District Counoil. 

LAUGHARNE—Additions, Town Hall, Council. 

LAUGHTON-EN-LE-MORTHERN—Elementary school (£5,040), 
Riding Education Committee. 

LeEps—Rearranging the education offices (21,200), Education Oom.» 
mittee. 

LEEK—Theatre and club, Market - place, Leek Theatre Co. 

LimERICK—Theatre, Managers of the Syndicate. 

LisBURN—Consumptive annexe at workhouse (£45), Board of 
Guardians. 

LITCHFIELD—Council school, Staffs Education Committee. 

LITTLEBOROUGH—Spiuning mill (£80,000), New Mill estate, 
Featherstall. 

LLANELLY—Ejighteen houses and shops, Penallt.terrace, Messrs. B. 
Howell and Co.; additions, house, Bigyn-road, Mr. J. Charles; 
additions, premises, Беру sires r. E. M. Dickens ; addi- 
tions, premises, Campbell-street, Mr. E. J. Bees. 

LowER EpMoNTON—Infirmary in connection with the workhouse of 
the City of London Union (£55,400). 

LvpBRook— Council school, Camomile Green, Gloucester Education 
Authority. 

LvrHAM—Fairhaven Ohurch, Woodlands-road (£6,000), Lytham and 
St. Annes Wesleyan Methodist Circuit. 

MAEsTEG—One hundred and seventy-two private residences, eight 
shops, rebuilding 17 houses, erection of a chapel and bess two 
day schools, temporary classrooms for day schools, drill hall, 
mining offices, storerooms, workshops, bakehouse, curing house, 
studio, stables and coach-houses. Plans passed by Council. 

MALAHIDE—Carnegie Library. Mr. A. Scott, Dublin, architect. 

MarroN—Additions to Malton, Norton, and District Cottage 
Hospital, Urban District Council. 

MEAKsTOWN—Houses, North Dublin Rural District Council. 

MELTON MowsRAY—Two houses, Major Andrew Coats, Burrough. 

MonNMovTH—Electric lighting purposes (£10,000), Corporation. 

MORECAMBE —Teclinical school (£12,415), Corporation. 

NaiLswoRrH—Additions, Council school, Gloucester Education 
Authority. 

NEwBURY—Elementary school (£8,380), Town Council. 

NrwnaunRY—Dwelling-house, Essex-street, Mr. H. Rogers; additions 
Essex-street, Mr. Langford ; dwelling-house, London-road, Mr. 
T. A. Field ; two semi-detached villas, слез Messrs. Hodges 
Bros.; laundry and house, Kingsbridge, Mr. Bell. 

New HoLLAND—Additions to Christ Church ($400). 

Nrewronr—(OCookery instruction rooms, carotaker's cottage, Orohard- 
street (£1,000), Education Authority. 


West 
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New Park — Housing scheme, North Dublin Rural District Council. 

NEwTOwN—Oouncil school, Gloncester Education Authority. 

NREwTrOwy— Housing scheme, North Dublin Rural District Council. 

NORTHALLERTON—Hospital, Urban District Council. 

NonTHALLERTON— Police station, etc., Standing Joint Committee of 
North Riding County Council. 

Norron MALREWARD — Improvements, 
Messrs. Cottam and Samson, architects. 

OxAcH — Labourers’ dwellings (£35,100), Rural District Council. 

OswALDTWISTLE—Becondary school, Lancs. Education Committee. 

PADfHAM Council school (£8,150), Education Committoe. 

PAIGNTON—School of art and science (£925). 

PaNTYGRAIGWEN— Ten houses, G. W. Colliery Co. 

P Enlargement, Council school, Coventry Education Com- 
mittee 

PEMBRY—Restoration, parish church (S3, 500), Ecclesiastical Com- 
missioners, 

PENKRIDGE—Elementary school, Staffs County Education Committee. 

PENTIR—Alterations of Bryn Hyfrid, Calvinistic Methodists. 

PHILADELPHIA (Yorks). — Two houses, Voltage-terrace, Messrs. 
Liddell Bros.; building development, Paddock Stile, Ecclesias' ical 
Commissioners. 

PorriNTREE—Housing scheme, North Dublin Rural District Council. 

QUEENSBURY—Seven houses, Ford-hill. Messrs. J. Drake and Son. 

RADCLIFFE—Restoring parish church and new olock installed, 
Church wardens. 

RANGOON — General hospital (£30,000). 

Ruyt—Wiring, etc., for electric lighting new promenade gardens, 
Rhyl Urban District"Council. 

RocHESTER—Additions to police offices (£160). 

Rocuronp —Additions, children's home, Guardians. è 

SaciisroN— Council school, Durham County Council. 

Sr. Dovciutovou —Houses, North Dublin Rural District Council. 

ST. Just — Villa at the Carn, Mr. J. Holman 

SALFORD — Two extensions for higher education, etc. (£25,000), 
Education Committee. 

SAMFORD — Enlargement, workhouse (£420), Board of Guardians. 

SaNDYHILL—Housing scheme, North Dublin Rural District Council. 

SaANTRY—Houeing scheme, North Dubiin Rural Dist'ict Council. 

SxAroRD— Baptist Chapel, Trustees. 

SgLLY OAK—Elementary school, Riddle Barn-lane (£15,000), King's 
Norton Education Committee. 

SENGHENYDD—Alterations and additions to premises, Commercial- 
street, Senghenydd and Aber Valley Co-operative Society. 

iin 3 scheme, North Dublin Rural District 

uncil. 

SHEERNESs — Elementary school (£7,800), Kent Education Committeo. 

SHEPsHED—Five houses and storeroom, Trustees, Lambert’s Charity. 

SHOTTON—Elementary school, Education Authority. 

SHREWSBURY - Pavilion (£600), Old Shrewsbury Bowling Club. 

SILKBwoRTH—Six houses, Somerset-street, Mr. 8. Watson; віх 
houses, York-terrace, Messrs. J. and W. Hodgson. 

SKELMANTHORPE—Additions and alterations, Pilling House, 

Berry, architect. 

SKERRIES—Carnegie Library. Mr. A. Scott, architect. 

SiALKOT—Wesleyan church, Trustees. 

SIDLESHAM—Alterations and additions, Council school, West Sussex 
and Chichester Local Education Committee. 

SLAITHWAITE—T wo houses off Meal-hill. Mr. A. Shaw, architect. 

SoLIHVULIL Administrative block, workhouse (£5,130), Board of 
Guardians. 

SooTHILL Elementary school, Mill lane, Hanging Heaton (S2, 540), 
West Riding Education Committee. 

SourHAMrrox— Enlargement of grammar school (£2,992), Governors 
of Trade Schools. 

Sotrucuuken - Construction of a railway station, Managers. 

Sourn ELMsALL— Four dwelling-houses and shops. Mr. J. R Dodds, 
architect. 

Востнемр — Extensions, Conservative club, Managers; two houses, 
Belle Vue-place, Mr. W. Bray ; additions and alterations, Tho 
Esplanade Hotel, The Leas, Mr. Т. Н. W. Idris; house. Tintern- 
avenue, Mr. J. Knight; two houses, Grand-drive, Mr. R. 8. 
Tomlin; house. Glen-road, Mr. F. 8. Johnson; two houses, 
London-road, Messrs. Scott and Willerson ; two houses, Ailsa- 
road, Mr. J. Poulton; house, Victoria-drive, Mr. H. Chance; 
schools, Chalkwell Hall, Leigh-road, Education Committee ; 
offices, London-road, Mr. J. Sellar ; additions, shop, Summer- 
court-road, Mr. J. Sears; shop, Sweyne-avenuc, Mr. H. R. 
Wilkinson ; two houses, Eastwood-road, Mr. J. Wyatt ; bungalow, 
Eastwood-road, Mr. J. Snelling ; four houses, Leigh road and 
Southview-drive, Mr. W. G. Whitby; house, Highclitf-drive, 
Мг. H. Pearce; house, Отожзіопе-гоай, Mr. J. A King; house, 
Eastwood-road, Mr. H. W. Grainger ; addition, Pijenot, High- 
cliff-drive, Mr. F. S. Oram ; two houses, Fernleigh.drive, Mr. W. 
Annereau ; bungalow, Fairfax-drive, Mr. W. Turner ; two houses, 
Woodfield-road, Mr. E Edmunds; additions, 162, Station-road, 
Mr. J. E. Harding ; two houses, Main London-road. Messrs. Scott 
and Willerson ; house, Crowstone-road, Mr. J. A. King ; laundry, 
Eastwood-road, Albany Laundry Co.; five houses, Glen-road, 
к. J. J. Blanch; 16 houses, Broadway Market, Mr, Е, F, 

muz. 


Holy Trinity Church. 


Mr. J. 
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xeu —New station, London, Tilbury, ала Southend Rail. 

way Оо. 

STAINLAND—Mill, Bank House Mills. 
Son. 

STIRCHLEY— Infants’ school, Charlotte-road, Education Authority. 

STOCKPORT Tramway offices, Mersey-square, Tramways Committee. 

SrockwELL- Installation of electric lighting at the South-Western 
Hospital and Ambulance Station, Landor-road, S.W., Metro. 
politan Asylums Board. 

STokEsLEY— Primitive Methodist Church, Stockton and Darlington 
District Committee. 

STOWMARKET — Secondary school and special subjects centre, East 
Suffolk Education Committee. 

1 technical college (£272), Education Com- 
mit tee. 

SuRLINGHAM —Elementary school, Norfolk Education Committee. 

SwANSEA — Extensions, intermediate school (£6,000), Counoil ; 
houses, Baptist Well Estate, Corporation. 

TEWwKESBURY—School, Gloucester Education Authority. 

TorkA - Housing scheme, North Dublin Rural District Council. 

TONLAGEE—Housing scheme, North Dublin Education Committee. 

TRALEE—Housing scheme (£129,080), Rural District Counoil. 

TROEDYRKHIW—Threc houses. Mr. T. E. Rees. 

TROWBRIDGE— Extension, market (£520), Urban District Council. 

TURRIFF— Improvements, technical school (£240), School Board. 

TwiNArIN—Housing scheme, North Dublin Rural District Council. 


TwyYForp—Organ chamber, parish church, (£1,000), and extensions, 
eto., church, Ecclesiastical Commissioners. 

WALTON-ON-THAMES—Elementary school, Suntury-lane, Education 
Committee. 

Wanp—Housing scheme, North Dublin Rural Rural District Council 

WARMINSTER—Hospital, Urban District Council. 
WELWYN—House, Digswell, Meesrs. Powell and Co.; house, High 
Welwyn, Mr. F. Newton. 
West DEAN — Council school 
Authority. 

WEST HARTLEPOOL — Primitivo Methodist Church, Stockton and 
Darlington District Committee. 

WHITEHAVEN—Elementary school (£15,000), Education Committee. 

WHITEHAVEN—Alterations to premises, Ice Co., Queen-street, 

WHITTON PARK Council school, Durham County Council, 

WILLINGTON—Oouncil school, Durham County Council. 

WIMBLEDON—Elcctricity undertaking (£21,200). 

WINDLESTONE—Primitive Methodist Church, Stockton and Dar. 
lington District Committee. 

Winpsor—Two houses, Olewer, New Town, Mr. Jamieson ; slaughter- 
house, Jutland-lane, Mr. Peters. 

WIRRAL— Improvements, workhouse, Board of Guardians. 

WonksoP—Additions, premises, Worksop Football Club; additions, 
motor garage, Carlton-road, Mr. T. Marris; four houses, Nether- 
ton-road, Mr. McCarrick. 

WRITTLE— Houses (£1,640), Chelmsford Board of Guardians. 

YoucHaL—Housing scheme (£12,500), Rural District Council. 


Messrs. C. F. L. Horsfall and 


(£4,350), Gloucester Education 


COMPANIES’ MEETINGS AND REPORTS. 


LONDON UNITED TRAMWAYS. 


The sixth ordinary gencral meeting of the London United Tramways 
was held at Winchester House, Old Broad-street, E.C., on Friday last. 
Mr. O. J. Cater Scott, chairman of the directors, presided. 

The CHAIRMAN, in moving the adoption of the report and accounts 
(Electrical Engincer, March 27), said they had now completed and 
opened the Surrey lines which were under construction a year ago, and 
had thus linked up their system with the important tramways of the 
London County Council in South London. Their policy now would 
be to let the undertaking consolidate and develop, and until that had 
taken place they did not propose to go ou with further construction 
works. There was, however, one very small exception, for they would 

robably have to face the eloctrification of the Kow and Richmond 
ine, and with that the construction of about two furlongs of tramways 
over Kew Bridge. For the power to croes Kew Bridge they were now 
going to Parliament, and he was glad to say that in spite of opposition 
they had pese Standing Orders in both Houses. They had been 
hampered duriog the past year by tho fact that their lines in Wimbledon 
were not opened as soon as they might have been. The local authority had 
the power to say that no portion of the mileage should be ороп until 
the whole was completed, but it was never contemplated that they 
would arbitrarily exercise that power in the way thoy did, and in a 
way in which it had never been exercised anywhere else. Tho result 
was that for many weeks they were deprived of the revenue they might 
have received from the completed portion of the lines, and the resi- 
dents were deprived of the facilities for transit which they might have 
enjoyed. Their gross takings for the year were £345,570, or an 
increase of £16,697 upon the previous year, while the number of 
passengers carried showed an increase of 6 per cent. To show how 
much they were affected by the weather, he stated that for the fine 
week ending July 19 their receipts were £8,473, while for the wet 
week ending July 5 their takings were £1,242 less. Traction 
expenses showed an increase of £5,087, which was pot a serious item 
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seeing the extra mileage they were working and the high prices 
that prevailed generally last year. Traffic expenses had increased 
£11,695, and a large proportion of that was amply justified by the 
increase of 124 per cent. in the route mileage. The item of £12,144 
for compensation and legal expenses they did not like, showing as it 
did an increase of £1,416, but he did not know how it could be 
avoided. It seemed to be generally assumed that a tramway com- 
pany was fair game to be shot at, and under existing circumstances 

e believed it was the wiseat policy to try and settle such cases out of 
court, although in many instances no blame really attached to the 
Company. They had earned enough to pay the interest on the 
debenture stock, 5 per ceut. on the preference stock, and 1 per cent. 
on the ordinary stock. As to the future he saw no reason for despon- 
dency. Early in May the Franco-British Exhibition would be opeued, 
and as their cars ran to the very doors he believed they should greatly 
benefit by it. 

Sir CLIFTON RoBiNsoN, the managing director, formally seconded 
the motion, which was unanimously adopted. 


BRITISH INSULATED AND HELSBY CABLES. 


The twelfth ordinary general meeting of shareholders of the 
British Insulated and Helsby Cables was held on the 24th ult., Mr. 
E. К. Muspratt (the chairman) presiding. - 

The CHAIRMAN, in moving the adoption of the report and accounts. 
said the profit for the year was £135,619, as compared with £197,112 
in the previous year. The latter, however, was exceptional, and the 
directors took the opportunity to write down the snm outstanding in 
the balance-sheet against patents and goodwill, which now stood at 
£150,000. Although during the year money had boen spent in acquir- 
ing further patents, the cost had been charged against revenue. The 

uction in profit was largely owing to the high price of copper in 
the early pr of the year and the tightness of the money market, 
which led to а large decrease in orders, particularly for heavy cables. 
These oonditions having now changed, the directors were looking 
forward to better times. The profit for 1907, nevertheless, showed an 
increase over that of 1905, the figure for that yew having been 
£133,902, against the present figure of £135,619. Adding the balance 
from 1906, there was available for all purposes the sum of £172,332, 
out of which directors' fees had been paid, £22.000 had been Шо {о 
depreciation fund, £5,000 to redemption of debentures, £10,000 to 
reserve, while debenture interest, preference share dividend, and an 
iuterim dividend on the ordinary shares had been paid. The balance now 
available for distribution was £58,200, out of which the directors 
recommended а furtherdividend of 4 per cent., and а bonus of 2 per cent. 
on the ordinary shares, making a total distribution for the year of 
10 per cent. and leaving a balance to carry forward of £28,300. With 
regard to investments, these now stood at £507,010, against £485,849 
last year, the increase being mainly due to capital required for the 
Midland Electrie Corporation for Power Distribution to pay for the 
necessary cables and connections to supply new customers. That 
company's sale of current had increased about 30 per cent., and there 
was а consequent increase of profits, and the company had earned last 
year £6,000, against £4,000 in the previous year, which went towards 
the payment of debenture interest. Up to Dec. 31, 1907, they had 
absolutely connected the equivalent of 7,470 h.p., as compared with 
5,507 h.p. at the same date of the previous year, and since Jan. 1 last 
a further 768 h.p. had been connected. The substitution of electric 
energy for steam power was sure to increase, and it was more 
economical to take that energy from a central station than for 
users to generate electricity for themselves. The Electric Supply Co. 
of Victoria continued to make progress. Last year the profit in 
addition to being sufficient to pay the debentüre interest and preference 
dividend left а balance more than sufficient to pay for the debenture 
sinking fund. Reverting to their own Company, the Chairman said 
the actual cash balance in 1906 was £60,987 ; in 1907 at the time of 
3 up the balance-slieet it was £85 651, and at present it was 
£98,643, and this was in cash, and did not include any discounted bills. 
Although the results of the year's working were not so good as those 
of the previous year, the directors could not complain of the general 
trade, with the exception of the heavy cable department. If this 
department were short of work, as was the case during the first six 
months of the year, it affected the Company's profits adversely, but 
the directors wero glad to say that orders had been better in the latter 
part of the year, and the present year would feel the benefit. The 
orders on the books on Jan. 1 last were very satisfactory, and they 
anticipated that the lower price of raw materials would lead to the 
issue of orders which had been deferred, of which no doubt the Com- 
pany would get its share. Since 1897 the sum of £193,000 had been 
placed to depreciation, notwithstanding that the whole of the build. 
ings and machinery had been maintained in thorough working order 
out of revenue. 

Mr. J. S. НАвмоор BANNER, M.P., seconded the motion, which 
was carried unanimously. 


METROPOLITAN ELECTRIC TRAMWAYS. 


The annual meeting of the менон Eleotric Tramways Оо, was 
held in London last week, Mr. E. Garcke presiding. 

In moving the adoption of the report, the CHAIRMAN said their 
operations were not confined to the working of tramways and light 
railways, for they had an extensive business in electrical power supply 
and electric lighting. These operations were carried on by three com- 
panies—the Metropolitan Electric Tramways Co., the North Metro- 

litan Electric Power Supply Co, апа the North Metropolitan 

lectric Power Distribution Qo: All the shares of the power company 
were held by the tramways company, and all the shares of the 
distributing company were held by the power v eer The output 
of electrical current had steadily inor from 2,000,000 units in 1504 


to 11,000,000 in 1907. and the gross receipts from £10,000 to £60,000 
in the same period. For the past year the power company had paid а 
dividend of 4 per cent. They were now working 40 miles of tramways 
and light railways, and their gross receipts for the past year were 
£277,000, sgainst £215,000 in 1906. The gross profits were £75,000, 
against £68,000. "They had carried 48 million passengers, which was 
an increase of 25 per cent. They were able to pay 4j per cent. on 
the ordinary shares—being 4 per cent. more than last year—and to 
carry forward £5,700. 

Sir E. SrENDER seconded the motion, which was unanimously 
adopted. 


ELECTRIC LIGHTING AND TRACTION OF AUSTRALIA. 


The report of the Electric Lighting and Traction Co. of Australia 
for the year ended Aug. 31, 1907, to be presented at the meeting in 
London on the 6th inst., states that during the year capital expendi- 
ture in Australia on buildings, plant, and mains has been incurred on 
the Melbourne undertaking £11,657 and on the Geelong undertaking 
£2,626, together £14,183. The profit and loss account shows that 
the gross profit from the Melbourne and Geelong undertakings was. 
£16,551. Adding the dividend received on the Company's holding 
of ordinary shares in the Adelaide Electric Supply Oo., together with 
interest, discounts, transfer fees, etc., tlie total gross profit for the 
year amounted to £19,741, which compares with £16 202 the previous 
year. Management and general expenses at the London head office 
absorbed £1,971, and interest on debenture stock and sundry loans 
amounted to £13,361. After payment of these charges there remains 
a balance to the credit of profit and loss account of £4,408, to which 
must be added £1,185 brought forward, making £5,694. Of this 
dum the directors have transferred £4,000 to reserve account, leavin 
£1,594 to be carried forward. The provision of the ad.litionsl o pita 
required to cope with the continued expansion of the Melbourne and 
Geelong undertakings is receiving the cireful consideration of the 
directors, and they hope to be in а position to place before the share- 
holders at an early date a comprehensive scheme for cffsctually deal- 
ing with this question. 


WILLANS AND ROBINSON. 


The report of Willans and Robinson for the half-year ended 
Dec. 51, 1907, to be presented at the meeting on the 7th inst., stites 
that as regards Rugby, after writiog off £6,711 as depreciation, there 
is a profit of £22,945 as tho result of the half-year's work. As regards 
Queen's Ferry, there is a net loss on the half-year's working (after 
contributing to debenture interest and to the directors’ salarios) of 
£3,128. The net profit for the half-year is, therefore, £19,817, and 
the total amount available for distribution or otherwise, including 
£2 708 brought forward, is £22,526. The directors propose to pay a 
dividend at the 1ate of 6 per cent. per annum on the preference shares, 
to pay £874 interest upon funding certificates, to apply а like sum of 
£874 as arranged to the redemption of funding certificates, and to pay 
а dividend at the rate of 10 per cent. per annum on the ordinary 
shares. А balance of £7,493 remains to be carried forward. At 
Queen's Ferry there has been an increased output, with better profits, 
from the steelworks, and the result of the half-year’s working would 
have been far from unsatisfactory (having in view the unfavourable 
conditions of working) were it not for certain failures in the 
motorcar trade, which have necessitated the reservation of а pro- 
portion of the Queen's Ferry earnings to meet debts 
either incurred or foreseen to be probable. The same cause, 
his led to losses at Rugby, but there the proportion which, 
the trade with motorcar builders bears fo the whole business is very 
much less thau at Queen's Ferry. The results obtained at Queen's 
Ferry, when considered with referenoe to the necessarily small scale of 
operations, and still more with reference to the limited and imperfect 
appliances at the disposal of the management, prove, in the directors’ 
opinion, that the special 1 for whieh Queen's Ferry has now a 
high reputation (especially Vanadium steel) might form the basis of 
а sound and remunerative business іц tho hands of an organisation 
commanding Fin up capital for the necessary extensions of plant. 
This is so evidently the сазо that the directors have strong hopes that 
a sile may be effected upon reasonable terms in the near future. The 
Board greatly regrets that Sir Gilbert Clayton East, whose important 
services to the Company are fully known to the shareholders, has 
definitely decided to retire. Sir Gilbert became a partner in 1€83, and 
since that time he has been unwearied in devotion to the interests of the 
undertaking and in active participation in its management. To fill 
this vacancy the Board reconimends unanimously (except as regards Sir 
Gilbert, who expresses no opinion) the election of Mr. George F. L. 
Clayton East, at present the general manager at Queen's Ferry, where, 
in the opinion of the Board, he has deserved well of the Company, 
and has acquired experience which will be of value to the Board. 
With the insufficient appliances at his disposal, already referred to 
(which the Company had not, and has not, the means to extend), it 
bas been impossible that the work shou'd be carried on at a profit. 
Mr. Clayton East has had only the ungrateful and difficult task of 
carrying it on (in the interest of its future disposal as a going concern) 
at as small а lois as possible. In this the directors consider that he 
has been highly successful. Mr. Clayton East holds 350 preference 
and 320 ordinary shares in the Company, and his holding and Sir 
Gilbert's together amount to 2 250 preference and 1,080 ordinary 
shares, besides £3,150 in debenture stock, The Board is of opinion 
that the office of general manager at Queen's Ferry can properly be 
held in conjunction with a seat ou the Board. It is not proposed to 
give Mr. Clayton East any additional renumeration as a director so 
long as he fills the office of general manager at Quoen's Ferry and 
receives for his duties there his present salary of £800 per annum. 
The proposed arrangement will, therefore, reduoe. the cost to the 
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Oompany by the whole amount of the present salary of Sir Gilbert 
Clayton East. But as the Board looks forward to finally dispos- 
ing of Queen's Ferry, when, of course, the office of general 
manager will come to an end, it is proposcd to arrange that so 
soon as Mr. Clayton East shall givo up the office ho shall be 
remunerated by a salary, as director, of £550 per annum, he under- 
taking to give so much time to the affairs of tho Company as shall 
enable him to carry out the work in connection with the accounts 
which has hitherto been carried out by Sir Gilbert Clayton East. 
Owing to rearrangement of the work among the directors it is not con- 
sidered necessary that there should in future be more than two giving 
their whole time to the executive work of the Company. Under these 
circumstances Mr. Lazenby intimates that when his turn comes to 
retire (in а year's time) he will not seek re election ; but, to further 
facilitate the new arrangements, Mr. Lazenby offers to retire at once 
if the Company will pay him £600, being one-half the amount of the 
salary to become due to him under his agreement for the coming year. 
This proposal meets with the approval of the Board, who recommend 
its acceptance by the shareholders. In that event the Board will not 
‚ propose to fill the vacancy so created, but will recommend that the 
number of directors be reduced to four. The saving which would 
acorue from this reduction would be £600 for the coming 12 months, 
and £1,200 per annum thereafter. 


EDWARDS AIR-PUMP. 


The tenth annual report of the directors of the Edwards Air-Pump 
Syndicate with revenue accounts and balance-sheet at Deo. 31, 1907, 
states that the result of the past year's working has again been satis- 
factory, and the directors are pleased to be able to recommend a final 
dividend at the rate of 15 per cent. per annum, making with the 
interim dividend of 5 per cent. paid in June last a dividend for the 
year at the rate of 20 per cent. per annum. They also recommend 
placing a further sum of £2,500 to the reserve fund for redemption 
of patents, making it £15,000, апа the shareholders will noto with 
satisfaction that this fund now equals the amount originally paid for 
the patents. The reserve for dividend equalisation stands at £1,000, 
and the investment reserve account at £565. 2s. 4d. The total 
number of pumps booked during 1907 was 1,208, as compared with 
1,221 during 1906. Of this number 737, or 61 per cent., were for 
land installations, and 471, or 39 per cent., for marine work. The 
royalty income for 1907 amounted to £10,440, of which total the sum 
of 22.408, or 23 per cent., was received from foreign countries. The 
ordinary expenditure for the year was £4,133. The Edwards pump 
maintains its position as the most efficient and reliable air-pump on 
the market, and has now been fitted to nearly 2,800 steamers and 
to more than 400 of the principal electric lighting and traction stations. 
Many of the largest turbo-generators in the United Kingdom and 
abroad have been fitted with the Edwards air-pump, and the number of 
repeat orders are the best proof of the highly satisfactory results obtained. 
The gross revenue for the year has been £11,555. 8s. 5d.; the 
working expenses have amounted to £4,262 3s. 6d. ,leaving a gross 
profit of £7,293. 4s. 114.; the balance from 1906, after paying the 
dividend, etc., is, £63. 9s. 6d., leaving £7,356. 14s. 5d. Out of this 
sum an interim 5 per cent. dividend was paid in June, absorbing 
£1,067. 18s. 9d.; and there has been set aside for redemption of 
patents £2,500 and for depreciation written off £6. 16s., leaving 
£3,781. 193. 8d. The directors propose paying a further dividend of 
15 per cent., making, with the interim dividend, 20 per cent. for the 
vear. absorbing £3,203. 16s. 3d., leaving to be carried forward £578. 


GATESHEAD AND DISTRICT TRAMW AYS. 


The annual report and statement of accounts of the directors of the 
Gateshead and District Tramways Co. for the year ended Dec. 31, 
1907, states that the total revenue for the year amounted to £54,309. 
18s. 6d., as against £52,622. 17s. Od. for the previous year. After 
deducting all expenses chargeable to revenue, including repairs and 
maintenance and interest on mortgages, there remains a profit of 
£25,132. 15s. Ad., to which is added an amount of £623. 58. 7d. 
brought forward from the previous account, making a total available 
for Ао of £23,756. Os. 11d., which the directors recommend 
should be applied as follows : To transfer to the credit of depreciation 
апа renewals account, which would thus be increased to £15,392. 
Өз. 7d., £3,500 ; to write off depreciation of investments (Newcastle 
and Gateshead gas and water stock), £609 ; to sinking fund for 
redemption of mortgages, £1,701. 10s. 8d. ; to provide for а dividend 
for the year on £12 610 6 per cent. preference shares, £756. 12s. ; to 
provide for а dividend on the year on £120,000 5 per cent. 
preference shares, £6,000; to pay a dividend on the ordinary 
shares at the rate of 7 per cent. per annum, £9,450; and 
t» carry forward to next account, £1,738. 18s. 3d. Тһе 
expenditure chargeable to the capital account during the year 
amounted to £332. 15s. Ad., making the entire capital outlay of the 
Oompany in and upon the undertaking £311,977. Os. 11d. Having 
regard to the bad weather experienced continuously throughout the 
year, and the serious depression in the shipbuilding industry on the 
North-East Coast, the directors consider that the result of the year's 
working is very satisfactory. The question of operating motor 
omnibuses from the terminus of the Company's lines over the high- 
level bridge to the terminus of the Newcastle tramways at the Central 
Station has been before the directors. As, however, the tolls which 
the North-Eastern Railway Co. are authorised to demand in respect of 
motors crossing the bridge would very materially increase the cost 
of working, the railway company were approached with а view to 
more favourable terms being arranged. We regret to say that the 
negotiations were unsuccessful, and, having regard to this, the 
directors are unable to recommend the inauguration of the service. 
The Company has been approached by the Urban District Council 


of Hebburn with a view to the extension of the Felling route into 
that district, but the directors cannot at present see a profitable 
return upon the increased capital which such extension would neces- 
sarily involve. An abandonment order has been obtained in respect 
of the powers for those extensions in Whickham which were authorised 
but not constructed, the directors, after careful consideration, being 
of opinion that the extensions if constructed could not be worked at a 
rofit. This has entailed a payment to the Urban District Council of 
hickham of £400, as provided in an agreement with that Council 
dated May 18, 1907, and this amount has been debited to profit and 
loss account, and is included in the accounts now presented. A 
further extension of time to Oct. 22, 19:8, has been obtained for the 
completion of that portion of the Wrekenton Light Railway which 
lies beyond the colliery wagon rope which stretches across the road 
just below the present terminus. The Corporation of Gateshead are 
working in unison with a local committee of the residents of 
Wrekenton with a view to overcoming the difficulty. A clubroom 
for the employés has been built during the year over the men's iness- 
room, at a cost of £184, which has enabled the premises previously 
rented by the Company for their employés at £26 per annum to bo 
given up. А parcels service was inaugurated in May last, and has 
proved successful, a net profit of £320 having been made in con- 
nection therewith during the nine months ending Dec. 51 last. The 
undertaking has in all respects been maintained, as in years past, in 
good order and repair. The Company has joined the British Elec- 
trical Federation, which is formed. by various electric lighting ара 
traction companies for the purposes of co-operation and joint action 
in matters of common interest. Mr. W. L. Madgon has been elected 
a director and deputy-chairman in place of the late Mr. W. J. Greer. 
The directors retiring by rotation are Mr. W. L. Madgen and Mr. 
H. 8. Day, who, being eligible, offer themselves for re-election. 

Mr. C. R. Greene, J.P., реше on Tuesday at the annual meeting 
of the Company held at Donington House, Norfolk-street, London, 
W.O. In moving the report, Mr. Greene called attention to the 
remarkable progress of the undertaking, and stated that the yeer 
1907 had once more proved a record one in theannals of the Company. 
Total receipts at £54,309 were up £1,687 over 1906, while expenses 
had gone in the opposite direction, being £31,177, or £1,517 less 
than the р during 1906. А dividend of 7 per cent. per annum 
was declared on the ordinary shares (6 per cent. was paid in 1906), 
and a vote of thanks to the chairman terminated the proceedings. 


SOUTH LONDON ELECTRIC SUPPLY. 


The report of the South London Electric Supply Corporation, Ltd., 
and Reduced, for the year ended Dec. 51, 1907, to be submitted to the 
meeting on the "7th inst., states that the total receipts for the year 
amounted to £33,991 and the expenditure to £18,192, leaving, with 
the amount brought forward, the sum of £19,605 available for 
distribution. After allowing for depreciation and interest on deben. 
tures and loan from bankers, there remains a sum of £15,478 to be 
carried to the balance-sheet. The recommends a dividend at 
the rate of 4 per cent. per annum on the original capital as it existed 
on Dec. 31 last, carrying forward a balance of £2,478. At the end of 
1907 there were connected to the Company's mains the equivalent 
of 162,250 8-c.p. ampa; showing the satisfactory increase for the 
year of 17,608 8-c.p. lamps. Applications were then also in hand 
for an additional 5,000 lamps. Although there has been, as, of 
course, was inevitable, a large decrease in the gross receipts 
from supply of current through the expiration of the temporary 
contract with the London County Council for supply to their 
tramways, the revenue from supply to the Corporation’s other 
consumers has increased by £4,000 as compared with 1906 and 
the ар by 551,641 units, being an inorease of 27 рег cent. Tho 
units sold for industrial purposes increased by over 46 per cent. In 
view of the high rates prevailing in the money market until quite 
recently, the Board has considered it desirable to defer the issue of 
debentures referred to 12 months ago until the present year, and 
arrangements have been made with the Company's bankers for a 
renewal of the temporary advance in the meantime. The directors 
have been successful in coming to a satisfactory settlement with the 
borough of Lambeth over the long-pending dust destructor litigation, 
and consequently the appeul to the House of Lords against the decision 
of the Court of Ap was withdrawn. The special resolutions for 
reducing the share capital from £325,000 to £260,000, which wero 
unanimously confirmed by the shareholders on Jan. 7 last, came before 
the Court on March 14, when they were duly confirmed by Mr. 
Justice Neville, and the readjustments of the various capital accounts 
rendered necessary by such reduction will be at once carried into effect, 
though, of course, they cannot appear in the current accounts. Mr. 
Algernon Turnor, O.B , and Captain E. Ironside Bax are the directors 
who retire by rotation, and, being eligible, offer themselves for 
re-election. Тһе auditors, Messrs. Price, Waterhouse, and Оо., also 
retire, and cffer themselves for re-election. 


GREENOCK AND PORT GLASGOW TRAMWAYS. 


The report of the Greenock and Port Glasgow Tramways Oo. for the 
year ended Dec. 31, 1907, states that the outlay on the electrical 
construction during the year amounted to £517, making the total 
expenditure thereon to Dev. 51 last £193,641. The total revenue for 
the year amounted to £34,358. The expenditure, including interest, 
rents, and other sums payable to corporations, coet of repairs and 
maintenance, and after providing £2,260 for renewals and deprccia- 
tion, amounted to £25,592, leaving a balance of £8,766. To this has 
to be added £136, being the balance brought forward, making a total 
of £8,902. The directors recommend to carry to the reserve (sinking) 
fund the sum of £1,780, to pay a dividend at the rate of 5 per cent. 
per annum on the ordinary shares, leaving a balance to be carried 
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forward of £172. The reserve (sinking) fund will then stand at 
£11,590. The receipts show a decrease of £640 compared with the 
previous year, due to the deoline in the shipbuilding trade, but, on the 
other hand, the expenditure has been reduced by £817, making tho 
net result of the year's working an increased profit of £177. 


BROMLEY (KENT) ELECTRIC LIGHT AND POWER. 


The report of the Bromley (Kent) Electric Light and Power Co. for 
1907 states that very satisfactory progress has been made by the Com- 
pong ung the year, the lamp connections having increased from 

1, to 17,802. The sale of current increased from £13,997 to 
£15,257. The works have been maintained in good order and repair. 
During the year considerable extensions have been made to the gene- 
rating plant to meet the increased demand, and an additional dis- 
tributing station is being erected at Elmstead. The result of the 
year's trading, including £313 brought forward, shows a profit of 
£12,386, and after payment of debenture interest and trustees’ foes, 
amounting to £3,202, and £250 for depreciation of stock, there is a 
balance of £8,935. Ап interim dividend at the rate of 4 per cent. 
per annum was paid for the half-year in October, and the directors 
now recommend the payment of а further dividend at the rate of 7 per 
cent. per annum, making a total dividend of 54 per cent. for the year, 
and that £4,500 be placed to reserve account, leaving a balance of 
£308 to be carried forward. 


WYCOMBE (BOROUGH) ELECTRIC LIGHT AND POWER. 


The directors of the Wycombe (Borough) Electric Light and Power 
Oo., in their annual repoit and statement of accounts for the year 
ended Dec. 31, 1907, state that further progress has been made by tli: 
Company during the year, the connections having risen from 46,048 
to 47,911, being an increase of 1,893 equivalent 8-cp. lamps, the 
income from sale of current having increased from £6,835 to £7,337. 
The result of the year's trading, including a balanco of £147. 9a. 8d. 
brought forward from the previous year, shows a profit to the credit of 
the net revenue account of £4,659. 15s. 7d., and, after paying interest 
on debentures and outstanding accounts, £3,074. 12s., aad the balance 
of the cost of the exhibition, £95. 193, 11d., and preliminary expenses, 
etc., £49. 16s. 2d., there remains a balance of £1,439. 7s. 6d. avail- 
able for distribution. The directors recommend the payment of a 
dividend at the rate of 2 per cent. for the year, which will absorb 
` £800, that £500 be placed to the 1eserve fund for depreciation of 

lant, and £100 to reserve for bad and doubtful debts, leaving a 

lance of £39. 78. 6d. to be carried forward to next year's accounts. 

One of the directors, Mr. J. C. Wigham, retires by rotation, and being 
eligible, offers himself for re-election. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT. 


The revenue account of the Brisbane Electric Tramways Investment 
Со. for the year 1907 shows, subject to final audit, and including 
£2,267 brought furward, an available balance of £54,180. The 
directors have dealt with this as follows: in payment of dobenture 
Stock interest, £19,237 ; in payment of preference dividend, £17,812, 
leaving £17,130. Out of this balance the directors recommend that 
a dividend of 4s per share, free of income tax, be paid on the ordi- 
nary shares, being at the rate of 4 per cent. per annum, and that the 
sum of £2,130 be carriei forward. The appropriation of the avail- 
able balance of the tram ways company, of which this Company holds 
all the shares, includes an allocation to renewals fund of £15,000 and 
з carry forward of £296, 


LIENS REGISTERED. 


Llandudno and District Electrio Tramway Construction 
Co., Limited.— Particulars of £50,000 debentures, created by resolu- 
tion of March 6, 1908, have been filed pursuant to Section 14 (4) of 
the Companies’ Act, 1900. Property charged: the company's under- 
taking and property, present and future, including unca led und 
unpaid capital. No trustees. 

Electrolytic Alkali Co., Limited, Middlewich. —Issue on Feb. 15 
of £1,000 and on March 4 of £700 44 per cent. first mortgage deben- 
tures, part of series created July 9, 1904, to secure £50,000. Charged 
on the company's undertaking and property, including uncalled 
capital. Trustees: Liverpool Mor Insurance Co., 6, Castle- 
55 Total amount previously issued of same series, 
£34,850. 

Rhondda Tramways Electric Supply Co, Limited.—An 
assignment of leasehold redemption policies, dated March 16, 1908 
(supplemental to a trust deed dated Aug. 8, 1907, securing £44,000), 
has been registered. Property charged: various policies in the Sun 
Life Assurance Society, Century Insurance Oo., and Profits and 
Income Insurance Co., for a total sum of £44,000. Trustees: C. A. 
Scott-Murray (director of Sun Life Assurance rid 63, Thread- 
needle-street, E. O.; and L. B. Schlesinger, 21, Cornhill, Е.С. 

Tasmanian Copper Co, Limited. — Particulars of £30,000 
debentures, created by resolution of Jan. 23 and secured by a trust 
deed; dated March 4, 1908, have been filed pursuant to Section 14 (4) 
of the Companies Act, 1900. Property charged: Mines in South 
Australia and Tasmania, with the buildings and works connected 
therewith and the company’s undertaking and property, present and 
future, including uncalled capital. Trustees: К, I. Cox, 118, 
Temple chambers, E.C., and J. White, LL.D., Bank-buildings, 
Ludgate-circus, E. C. 


Lancashire Dynamo and Motor Co., Limited. — Issue on 
March 2 of £1,200 5 per cent. first mo e debentures, part of series 
ereated by resolutions of March 4 and June 24, 1907, to secure 
£75,000. Oharged on two plots of land in Traftord Park, Stretford, 
Lancs., containing about 10,946 and 5,300 square yards respectively, 
together with tho works and erections thereon and fixed plant and 
machinery therein, and the company’s undertaking and other assets, 
except uncalled capital. Trustees: E. F. Sheppard, 55, King-street, 
and A. Tongue, 86, King street, Manchester. Total amount 
previously issued of same series, £66,800. 


Cape Electric Tramways, Limited.—Particulars of £140,000 
5 per cent. debentures, created by resolutions of Nov. 17, 1897, and 
Aug. 50, 1898, and sccured by trust deeds, dated March 9 and 
Aug. 30, 1898, have been filed, pursuant to Section 14 (4) of the 
Companies’ Act, 1900, a debenture of recent date having been pro- 
duced to the registrar. In certain events a bonus of 6 per cent. is 
secured to the holders. Property charged: the company’s property, 
por and future, including £120,000 shares in the Port Elizabeth 

amways Co., and (pari passu with £315,000 6 per cent. debentures) 
upon the residue of the company’s property, present and fnture, 
except £130,000 shares in the Metropolitan Tramways Co. ; £45,000 
shares in the Southern Suburbs of Cape Town Tramways Co.; 
£158,500 shares in the City Tramways Co. ; upon which the present 
debentures rank as & second charge, subject to the said 6 per cent. 
debentures. Trustees: О. Rube and L. Breitmeyer, 120, Biehopsgate- 
street Within, E.C. 


LEGAL INTELLIGENCE. 


WIRELESS TELEGRAPHY. 
Action against the Marconi Co. 


Before Mr. Justice Bigham, in the King's Bench Division on 
Wednesday,an action was brought by the Buitenlandsche Bank of 
Amsterdam against the Marconi Wireless Telegraph Oo. to recover 
damages for an alleged breach of contract in connection with the 
erection of a number of wireless telegraph stations in the Dutch East 
Indies, and the formation of a company to own and work the stations. 
Liability was denied by the defendants. 

Mr. J. A. HAMILTON, K.O., who appeared for the plaintiffs, said 
that a year ago it occurred to some gentlemen who were well acquainted 
with the Dutch East Indies that the islands afforded a particularly 
good field for the operation of a wireless telegrapb system, and they 
applied to the Dutch Government for а concession, and put them- 
selves into communication with the Marconi Telegraph Co. The 
result was that in November, 1906, it was agreed between the plaintiffs 
and the defendants that the bank should form а company under 
Dutch law, with a share capital of about £200,000, for the 
purpose of acquiring and working the stations. It was also 
that the defendants should arrange for the erection of 48 stations 
and provide the necessary working capital of the new company 
up to £50,000. The shares of the company were to be pooled, and 
plaintiffs were to have a certain number for their services. "The con- 
cession was granted on June 5, 1907, and, according to Dutch law, 
£1,000 had to be deposited and 10 per cent. of the amount of the 
subscribed Sp of the new company had to be paid. In the previous 
January the Marconi Wireless Telegraph Co. had registered the Sanfil 
Co., and assigned to them any benefits they were entited to under the 
agroement. The sum of £1,000 required as a deposit was provided by 
а cheqüe of the Sanfil Co., but the Marconi Wireless Telegraph Оо. 
lent the Sanfil Co. the money to meet the cheque. Mr. Smith, the 
secretary to Mr. Hall, of the Marconi Wireless Telegraph Co., and a 
director of the Sanfil Co. subscribed for 600 shares of 1,000 guilders 
each and gave а cheque for 25,000, being 10 per cent. on the share 
capital which had been subscribed. That was а cheque which could 
not be met unless the Marconi Wireless Telegraph Со. placed the 
amount at the disposal of the Sanfil Co. The Marconi 
Wireless Telegraph Oo. did not provide the money, and the cheque 
was in consequence dishonoured. Inthe res.lt the concession was 
cancelled and the company сате to nothing. The defendants now 
said that they were not under any obligation to the plaintiffs until the 
Dutch East [ndia Co. was formed and in а position to commence 
business. They further said that they were entitled to transfer their 
obligations aud benefits under the agreement to any company, 
syndicate, or corporation which they might form to acquire the 
same, and that as they had transferred their benefits and obliga- 
tions to the Sanfil Co. they were under no liability to the plaintiffs. 
Counsel submitted that the Marconi Wireless Telegraph Co. was not 
entitled to transfer its obligations without the consent of plaintiffs, 
and remarked that if they had carried out their obligations the 
plaintiffs might in four or five years have realised £14,000 or 
£15,000. 

Evidence was given to the effect that in their opinion if the stations 
had been erected and worked, the company would have earned a profit 
of from 7 to 94 per cent. on the capital invested. 

The hearing was adjourned. 


LONDON ELECTRON WORKS CO. v. WAGNER. 


This case came before Mr. Justice Ridley and a special jury in the 
King’s Bench Division last week, and was an action by the plaintiffs 
for an injunction to restrain the defendant from committing an alleged 
breach of an agreement and from threatening to break it. Defendant 
denied the breach of the agreement, and, further, said that the agree- 
ment was void in law. 

Mr. McOAuL, K.C., in opening the plaintiffs’ case, said the plaintiff 
company was formed by a few gentlemen for the purpose of working 
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8 secret process which might be described as ''detinning," by which 
tin boxes or anything made of tin was put into an apparatus con- 
sisting of & tank filled with a certain chemical moisture and agitated 
by a powerful electric current, which succeeded in taking the tin off 
and Keeping it pure. This small company had a capital of £40,000, 
and dealt with about 15,000 tons of tin metal each year, and out of 
that it got pure tin to the extent of about 2 per cent. Before 1897 
this process had been tried in various ways. On Aug. 26, 19 5, the 
plaintiffs and the defendant, a foreigner, entered into negotiations for 
the purposcof the plaintiffs s.curing thedefendant at their Lon lon works. 
After the terms of the proposed agreement were dis:u:sed, it was 
entered into. Plaintiffs told defendant that they wanted him to 
contract nct to enter into a similar business in England, and then not 
to disclose any of the experience he had gained while with the 
plaintiffs. On those terms he entered the plaintiffs’ employment, and 
the agreement was made on Nov. 20, 1905. That agreement provi.led 
that the defendant was not to enter into a competing business in 
England, and that he was not to disclose any of the processes or modes 
of business carried on by the plaintiffs. Defendant turned out to be à 
professional chemist, and probably in th» course of 12 months 
defendant learned all that was to be learned about the plaintiffs’ 
business, but he proved himself an insubordinate employé. In 1906 
he told one of the plaintiffs’ employés that he was in communication 
with a rival nianufacturer (a German), and that coming to the 
plaintiffs’ notice they gave the defendant threo months’ notice to 
terminate the agreement—the time provided for by the agreement. 
Defendant d the plaintiffs to release him from the clauses in the 
agreement „ him from going into a rival employment and from 
disclosing the plaintiffs’ secret processes. Plaintilfs declined to release 
him, and then defendant began to threaten that the plaintiff company 
in the course of their business carried on certain wrong practices 
which he was prepared to disclose, and he finally said that, whether 
the plaintiffs eod or no, he would not be bound by the covenants. 
Defendant left the plaintiffs on March 5, 1907. In April the directors 
of the plaintiff company were astonished to find in a German journal 
which concerned itself with electrical chemistry a description of {һе 
р process purporting to be written by a certain Dr. Mennike. 
He (counsel) would ask the jury to say that that article could not 
have been written except upon information supplied by the plaintiffs. 
If that was so, there had been a gross breach of the agreement which 
the plaintiffs had entered into. Although there was a penalty cliuse 
in the contract, the plaintiffs did not ask for damages against the 
defendant, but they would ask for an injunction if the defendant 
would not undertake not to disobey the provisions of the agreement, 
Plaintiffs would accept that. | 

HIS LoRDSHI said that as plaintiffs did not ask for damages, but 
only for an injunction, he could not understand how it was that the 
defendant refused to give an undertaking which the plaintiffs expressed 
their willingness to accept. 

In the result defendant, while denying that he had committed any 
breach of the undertaking, gave the, undertaking plaintiffs asked for, 
and it was decided that each party should pay their own costs. 


PROVISIONAL PATENTS, 1908. 


Mancu 20. 


6187. Improvements in switches for electric lighting and 
other electrical purposes. [Frederick Hodgson, 24, 
Queen Victoria-street, London. 

Method of producing a constant booster voltage with 
variable speed. Hugo Grob, 37, Essex-street, Strand, 
London. (Date applied for under Section 91 of the Act, 
March 20, 1907, being date of application in Germany.) 
(Complete specification. ) 

6229. Improvements in or relating to electric arc lamps for 

theatrical and other stages. Thomas Joseph Digby, 
37, Essex-street, Strand, London. (Complete specification ) 

6235. Improvements in and relating to electrically striking 
clock bells, gongs, and the like. The Hon. Stuart 
Pleydell Bouverie and Frank Hope-Jones, 7, Southampton- 
buildings, London. 

6245. Improvements in metal-fllament electric lamps. The 
Westinghouse Metal-Filament Lamp Oompany, Limited, 
Westinghouse Buildings, Norfolk-street, Strand, London. 
(Date applied for under Section 91 of the Act, March 27, 
1907, being date of application in Germany.) (Complete 
specification. ) 


62328. 


Marcu 21. 


Improvements in variable goars for motorcars, motor 
cycles, electrical, and other machinery. Samu! 
Edward Eachus, 247, Shelley-ruad, Preston, Lancs. 

Improvements in clutches for the change - speed 
meehanism of motor vehicles, for electric motors, 
and for other purposes. Harold Cornelius Reading, trading 
as H. C. Reading and Co., 5, Oorporation-street, Birm- 
ingham. 

Improvements relating to vehicle electric lamps with 
switoh-plug  oombination. Wilhelm August Robert 
Cramme, 88, Long-lane, Aldersgate, London. 

Apparatus for electromagnetio treatment. Ferdinand 
Steinert and Heinrich Stein, 56, Myddelton-square, London. 
(Date applied for under Section 91 of the Act, March 21, 
1907, being date of application in Germany.) (Complete 
specification. ) 


6283. 


6287. 


6295. 


6383. 


6292. Improvements in electric resistances. Walter Frederick 
Jones, 166, Wellington.road, Eccles. 

6331. Improvements relating to metallic conduits as 
employed for electric wiring. John Richard Browne, 
18, Southampton - buildings, London. 

Improvements in electric batteries or accumulators. 
Walker Moseley, 16, Love-walk, Denmark-hill, London. 

Electrical device for releasing and attaching levers, 
bolts, and the like. Charles Frank Vincent and William 
Dysou and Co., Limited, 33, Cannon.street, Lundon. 

Improvemen:s in electric starting switches. Haydn 
Thies Hari:son, 46, Lincoln’s-inn- fields, London. 


MAuch 23. 

Run-back automatic electric brake. Edwin Daley and 
Robert Roberts, 63, Tiverton-street, Picton-road, Liverpool. 

Improvements rolating to means for absorbing vibra- 
tion in electric filament lamps. Paul Druseidt, 20, 
High Holborn, London. 

Improvements relating to electric incandescent filament 
lamps. Charles Pauli, 20, High Holborn, London. 
(Application for patent of addition to No. 27541/07.) 
(Complete specification.) 

Improvements ia olectric sliding or other contacts. 
Victor Lowendihl, 65, Chancery-lane, London. (Complete 
specification.) 

Improvements in and relating to electric aro lamps. 
Crompton ard C», Limited, and Oluu lo Orompton, Aro 
Wo:ks, Chelmsford. 

6432. Improvements in eleotrical alarms for tram and 
the like. Thomas Robert Kins lla and Christopher William 
II. algatts, Fife I u c, Kingston-on-Thames. (Date applied 
fur under Section 91 of tho Act, Murch 21, 1907, being 
date of application in the United States.) (Complete 
epe i. ication.) i 

Process for the oloctrolytio production of aluminium 
oxido. Frank Walter Morris, 40, Chancery-lano, London. 
(Complete specification. ) | 

Improvements in thermostatic circuit closers. Jay Orr 
Woods and Juseph William Graham, 18, Southampton- 
buildings, London. 

6461. Automatico electric control for fluld-compressing pumps 
for working mechanisms at variable capacities. 
Keiward Chirles Robert Marks, 18, Southampton-buildings, 
London. (Societa Anonima Italiana Gio Ansaldo, Armstrong 
aud Co, Italy.) (Complete specification.) 

6477. Improvements ia apparatus for use in connection with 
eloctrio cables. Oharles James Beaver and Ernest 
Al xander Olaremont, 4, Bloomsbury-syuare, London. 

Marcu 24. 

6493. Concentric pinion-goared electric capstan. James Andrew 
Liddle, 23, Rutland-street, Edinburgh. 

6501. Improvements in electric switch boxes. Emile Charles, 

4, Corporution-street, Manchester. 

Improved telephone shield. IIerbert Darnley, 57, Rectory- 
grove, Clapham, London. 

6518. Improvements in connoction with the generation of 
electric energy and apparatus therefor. William 
Spiers Simpson, 173, Fleet-stre: t, London. 

Improvements in electric clock-winding mechanisms, 
Tho British Thomson-Ifouston Company, Limited, 83, 
Cannon-street, London. (George H. Rupley, United States.) 

6568. Improvomonta in circuit breakers or makers. John 


6338. 


6348. 


6370. 


6381. 


6107. 


6409. 


6112. 


6111. 


6419. 


6158. 


6562. 


Grice Statter, Norfolk House, Norfolk-street, Strand, 
London. (Application for patent of addition to 
No. 14577/06. Complete specification.) 

MARCH 25. 


6600. Now or improved method of holding or olutching gas 
or electric globes or shades in their galleries. 
Alexander Morrison, 15, Randolph place, Edinburgh. 

6638. Improvements in or ,conneoted with electrio current 
converters. Christopher John Montgomery, 15, Water- 
street, Liverpool. 

6644. Improvements in methods of generating electrical 
osciliations. William Henry Eccles and Alfred Jacques 
Makower, 37, Marcsfield-gardens, London. 

Improvoments in and relating to incandescent electric 
lamps. The British Thomson-Houston Company, Limited, 
and Harry Hampton Needham, 83, Oannon-street, London. 

Improvements in elastic fluid turbine systems. The 
British Thomson-Houston Oompany, Limited, 83, Oannon- 
strect, London. (Allgemeine Elektricitäts Ges., Germany.) 
(Complete specification. ) 

Marcu 26. 

6726. Signalling key for use with high-tension electric 
currents. Maurice Child, 24, John-street, Bedford-row, 
Lendon. 

6737. Improvements in or relating to non-inductive resist- 
ances. Felten und Guilleaume-Lahmeyerwerke Act.-Ges., 
lll, Hatton-garden, London. (Date applied for under 
Section 91 of the Act, March 25, 1907, being date of 
application in Germany.) (Complete specification. ) 

6751. Improvements in arc lamps. Arthur Holman, 44, West 
George-street, Glasgow. 


6687. 


6688. 
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6750. Improvements in the combination of materials used 
for conveying lubricants to the journals of electric 
motors, railway and tramway axles, and the like. 
Cecil Hastings Stone and Ernest Sultan Quilliam, 121, 
Bensham Manor-road, Thornton Heath, Surrey. 

6753. Improvements in connection with electric conductors 
and their fittings to prevent access of water or 
moisture thereto. Ernest Lower Berry and Frederick 
Harrison, 47, Lincoln's-inn.fields, London. 

6757. Improvements in electrio cables. Victor Pindter von 
Pindtershofen, 4, South-street, Finsbury, London. (Com- 
plete specification. ) 

6764. Improvements in eloctrically-controlled locks partiou- 
larly applicable to carriages and like vehicles. 
Société Ch. Legrand et Cie, Birkbeck Bank-chambers, 
Southampton-buildings, London. (Date applied for under 
Section 91 of the Act, March 29, 1907, being date of 
application in France.) (Complete specification. ) 

6767. Monotelephone relay transformer. Société des Télégraphes 
Multiplex (Systéme E. Mercadier), Birkbeck Bank-chambers, 
Southampton-buildings, London. (Date applied for under 
Section 91 of the Act, March 27, 1907, being date of appli- 
cation in France.) (Complete specification. ) 

6771. Improvements in eleotric contact breakers for induc- 
tion coils, Herbert Oharles Newton and Russell Stuart 
Wright, 3, Fleet-street, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on April 9.) 


1907. 

1373. Electric lighting of railway and other vehicles. Park 
and Mason. 

6649. Compensated dynamo-eleetrio machines of the com- 
mutator type. British Thomson - Houston Company. 
(General Electric Company.) 

6854. Eleotromagnetloally - operated switches particularly 
adapted for controlling electric motors.  Schattper 
and Amberton. 

6906. Alternating-current series commutator motors. Keith 
and Tuson. 

6920. Apparatus for magneto-electric ignition for internal- 
combustion engines. Fuller and Fuller. 

6948. Electric arc lamps. Davy. 

7181. Electric motor -control systems for towing and the 
like systems. British Thomson - Houston Company. 
(General Electric Company.) 

7137. Eleotrio lifts or hoists. R. Waygood and Co. and Done. 

1742. Electric furnaces. Cowper-Coles. 

8151. Means for adjustably supporting electric incandescent 


lamps and shades or reflectors therefor. liawlings 
and Smith. 

$010. Telautographs. Ritchie. 

100914. Eleotric telegraph apparatus. Sutcliffe. (Date applied 


for under Rule 13, May 1, 1907.) 

11166. Method of generating high-tension direct electric 
currents, Highfield. 

13172. Electrically-actuated fire-alarms. Tatlock and Horne. 

13196. Electric insulators. British Thomson-Houston Company. 
(General Electric Company.) 

13739. Electric reactances and the like. British Thomson- 
Houston Oompany. (General Electric Company. ) 

14876. Dynamo-electric machines. Noeggerath. (Date applied 
for under International Ооптелііоп, June 30, 1906.) 

16306. Starters for electric motors. Mayo and Houlehan. 
19970 applied for under International Con vention, Feb. 11, 


16710. Dynamo-electrio machines, Bruce Peebles and Co. and 
La Cour. 

Space telegraphy. Stone. (Date applied for under Inter- 
national Convention, Aug. 3, 1906.) 

Lightning conductors. Morris. 

Laying of underground electric conduits and laying 
conductors theroin. Dussek and Dussek. 

Electric hot-water radiator for hoating buildings or 
the like. Nobbs and Nobbs. 

Meroury interrupters for electric ourcents. Drault. 
1 for under International Convention, Sept. 21, 
Method of manufacturing moulds used in the elec- 


17695. 


17768. 
18849. 


19875. 


20670. 


20932. 


trolytic manufacture of so- called honeycomb 
radiators and apparatus connected therewith. 
Friedheim. (Date applied for under International Conven- 


tion, Nov. 27, 1906 

Control of electric motors. Allen, eine Elcktricitats-Ges. 
(Date applied for under Iuterna:ional Convention, Oct. 1, 
1906.) 


21670. 


27400. Electrical box couplings. 


1908. 


Selective electric signalling. Nicholson. 
Telephonio receivers. Nicholson. 


Riwlings and Smith. 


220. 
1338. 


COMPANIES' STOCK AND SHARE LIST. 


Commereial and Industrial.— 


Name. 


Amount 
paid. Last r rice 


£ 
Alliance Electrioal 55, 5 per cent. Cum. Pref., Nos. 1-70.000 1 13 
Aron Electricity Meter, 12950 .c Cum. Pref. Snares, 1-125 000 1 11/,6-13/16 
Urdinary, Nos. 1 125,020 .......................... 1 3/16 5/16 
British Aluminium Oo., 9 2 001-40,000 .............. 5 5844 
7 per cent. Oum. Pref., 1-40000.................... 5 ^8 44 
* А” 6 per cent. Cum. Pref., 1-20,000 ũ ⸗—⸗ .fẽ—.n ni 5 4$ td 
— —— per cent. Funding Certificates, 1-20 000 . 5 4i 
5 per cent. 1«t Mort. Deb. Stock, Bed. ............ 100 .. 100-103 
——— $) percent Loch Leven Deb. (Reg Reg . Red., 1-5000 100 .. 97-10) 
В.1ИвЬ Insulated and Helsby Cables, Ord., 1-100,000........ 5 64-63 
6 per cent. Cum. Pref., 1-100000 .................. 5 ks a 
44 per cent. Mortgage Dehentures ................ 100 .. 102-1 
British Toomeon-Houston Оо., 44 per cent. lst Mort. Deb. 
ime ROG POT 100 88-82 
British Westinghouse Elec. and Manuf. 10 per cent Pref., 
, . 9. s ki 
4 per cent. Mortgage Debenture Stock ............ 00 .. 
Brush Electrica! Engineering, Ordiuary, Nos. 1-105 731 2 
Non. Cum, 6 per cent., Pref....................... 2 3/16-7/16 
44 per cent let D benture Stock .................. 100 . 77-90 
44 per cent, 2nd betenture 8t co 100 . 63-66 
Callender’s Cable, debenturee ns ͥ 100 .. 106-108 
9 %%%/;ör;;; ⁰v k.... EA 5 103 1'3 
5 per cent, Pre. 5 E 
Consolidated Electrical Co., Urdinary, 1. 110, o’oõ 1 9/16 
Crompton and Со. ........................................ 3 11116-11»y16 
6 рег cent Debentur es ͥ 100 . 92- 
Dick, Kerr and Co , Ordinary, 1 260 000 .................... 1 14-1 
б per cent. Cum. Pref., 1-505,000 .................. 1 1-14 xd 


рог се Debenture Stock, Red. 
Edison an Bwan Unlted, A” Shares, 1-99 261 


© A" Shares. 01-017,133 .......... 5 
5 per cent, Debentures ............................ 100 
4 per cent. Deb. Stock, Red. ...................... 100 1 
Electric Construction, Nos. 1 to 112 100. fren tweets. о ae -$ 
7 per cent. Cumulative Pref. ...................... 2 .. 14-13 
4 per cent. Perp. lst Mort. Deb .................. 100 .. 61-65 
Electrolytic Alkali Co., Urdinary, 1-202,218 ................ 1 .. 3/16-5/16 
ferranti, Limited, 5 per cent. 1st Mort. Deb. stock. "Am 100 — 
General Electric Company (1900) 5 per cent. Cum. Pref. 10. 73-94 
4 рег cent. let Mort. J'eb Stock .................. 100 67-9) xd 
W. T. Henley’s Telegraph Wosk«, Ordivary ................ 5 104-114 
44 per cent. Preference ............................ 5 43- 1 
44 per cent, Debentures .......................... 100 106-108 
Indis Rubber, Gutta Percha, and Telegraph Works ........ 10 куа 
per cent. Debeutures ............................ 100 100 
National klectric Construction Co., 1-170,000 .............. 1 7/16-11/16 
Parker, Thos, Limited, Ordinary .......................... 10 10-104 
Peebles (Bruce) and Cu, 6 per cent. Cum. Pret, 0 a £0 d 5 — 
Telegraph Construction and Ма!п'епъпсе. 12 51- 
4 per cont. Bonds ................................ + 100 100-103 
“White, J. G., and Co., 6 per cent. Cum. Pref., 1-15,000.. 10 8-9 


Electric Lighting and Supply.— 


ka Last price. 


Name. 2 2 
Adelaide Electric Supply Co., 6 p c. Cum. Pref., 1-10,000.. 5 E 
Bournemouth and Poole, Огзіпагу ........................ 10 103-114 xd 
44 per cent. Com. Pref., 7 501-15 (А0................ 10. 10-11 
6 per ceut. Cum Second Pret , 15 С01-22 500 10 .. 10-11 
44 per cer t. Debenture Stack, 1 an лу 100 100-103 
Bromley (Kent) Blectric Light and Power o 5 48-54 
—— — 44 per cent. lat Debsnture Stuck, Red. ............ 100 .. 86-99 
Brompton and Keusington, Ordinary ...................... § .. 74-24 
per cent. Preference ............................ . 63-73 
Calcutta viris 2000 280000 Corp., Ordinar), Nue. 1-60, 000 5 a 71 
Cambridge "e Supply Cumpany, £10 Ord. aby 
С шадіар Geueral Electric Co, Com mon Shares .......... 100 -96 xd 
Contral Electiio Supply, 4 per ‘cent. Guar. Deb. Stuck ...... 100 98-101 
Coaring Cross, West End, and City Electric eupply, Ord., 
6h. аен 33 E ĩ аЛ ACA GR аз 344i 
44 per cent. tum Pref., 1-80,000 .................. 44-13 
——— per cent. Debenture Stock, VV m. £6.99 
“City Undertaking,” 900 fo, с Cum. Pref , 1-40,0U0 . 5 44-48 
tto (1903) 40,001-80 000 ............ 5 44-44 
Chelsea Electricity Supply ................................ 5 5а 
per ceot. Debentures .... . 100 101-104 
Chicago Ечізоп Co., lst Mt. 5 pc. З yr. “ald. Bia. ned., 11000 
ninPjB;‚fffffff NIE DI UU ЖУКЕ а ва T — 
City ot London, Urdipary . J ⁵ĩð 1: 67 9j-10§ xd 
6 per cent. Cumulative Pref. c (o ШИ 1 
5 рег cent. Webenture Stock ...................... 100 1% 
44 per cent 2nd Deb. Stk.. Red. .................. 100 101-104 
City of Wellington Klectric Light and Power Со, 5 per 
cent. Re. istered lat Debs., Kud., 1-1630................ £0 50-53 
Cordoba Light and Power Co., ‘let Mt. stl. 5 per cent. Bds., 
P ²³¹A . ĩͤ WEE ERE ER 100 90-92 
County of Durham Plectrical Power Listribution Uv., 
Ordinary, 10,001-50,000 ................................ $13 
5 per cent Preference, 1-50,000 .................... 5 41-9 
Count y of Loi don Elec. Supply, Ordinary ЕРРЕТИ 10 78-7 
6prcent. Cum Prof. ............................ 10 103-114 xd 
44 per cent. Debentures Prov. Certs. All pd., kd. 100 10^-103 
44 per cent. 2nd Debentures Prov Certs .......... ae .. 97-100 
Edimuudson s Electricity Corporation, Ordinary, 1-50, et b 4-2 
6 per cent. Cum Pref. Pa s CE .. ro 
44 per cent. Firat Mort. Deb. 100 58-6 
E'ectrical Developmetit Co. of Ontario. 5 per coena let 
Mort. 20-year vold Bonds, 10 751-15 750 ................ 74-77 p.c. 
Electric Lt & Traction Co. of Aust, 6 pc. Cm Pt, 1-50,000 5 21-2 
5 рег cept Dcbenture st. xk, 177 100 84 
Electric Supply Со. of Victoria, 5 per cent. let Mt. І'еэ, 
oe, ао ыжы Soda VERIS KA шма 100 91-94 
Folkestone Electric sappy. 0, Ocd., Nos 1-10 000.............. 5 4,-^ xd 
5 per cent. Cum. Pret. ‚ Nos. 1-10 00) .............. 5. 4j t3 xd 
44 per cent. First Deb Stock, Red. ................ 100 94 
Hove Electric Lighting, Ord., 1-13,000. 5 64-63 xd 
Iudian Electric Supply and Traction Co, 6 per cout. Con- 
struction Deb. stock, Red. .... 100 96-99 
Tsle of Wigbt Elec. 1%. aud Per. 4] .c. Db. Bi k., “Red .... 100 92-55 
Kalgoorlie nuu Power and Lig ting, 6 per сеш. Cum. А 
Prot.. 1-190000. ed e ателе acre a анат i 
Kensington and Knightsbridge ес. Lt, Utd, 1-21,000...... 5 72-83 
Kensington and Knightsbidge and Notting “нш, 4 per 
cent, Debenture Stock, Rei.... 97-101 


Red 
Kidderminster and Dist. Klec. Lighting and Traction, Pref. 10 
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Amount 
23 


$ 1 1 
‚ 7555555555555 „ „ 2 . $ = $; 
.. 90-93 


Name. 


London Electric, Ordinary 

? per cent. 1 as 
per cent 1st ortgage Debenture Stock, R 

Madras Electric Supp'y Corporation 5 per cent. Construc- 


. 100 


tion Deb. stock, Кей (Prov. Сегіз), all paid 100 
Metropolitan Ocdivary, 100,001-.00,000 `.................... 5 
44 per cent. Fist Mortgage Debenture Stock...... 100 

44 рег cout Cum. Ртеї............................. 5 

a por zeut М.н 5 65 5 Kea. . oa 


r . 5 

do, ‚ 75,001-87. 500 (issuer: at £2 prem , бк paid .. 5 

5 per cent., Pref., ,009 5 

do. 73,001-87,500 (issued at 10». Prem., d» paid)... 5 
Notti g Hill Electric ae,, 10 

4 per cent. Kir»t Mort. U. ba. Nos. 1 500 PUER. yz . 100 
Oz*ord Е: сігіс, Oruinary, 1-96 and 40-14,310.. 5 


4 per cent. beboutuie Stack 1 

Rivee Plate | El. ctricity Co., Urd., 1. 119 687 & 120,501. 120 507 1 
6 per cont. Non-Cum. Pref., 1-100,000 1 
5 per сець. D-benture Stock, care 


$*95522902929322000692292442959€9€ 


, 0 p.c. C. пв. рыс ban 
Smitbfield Markets klectric Supply. Urd., pr 12,000.. 

$ per cent. Debenture Stock . ee rer 
South Loudon O.dinary.. 

South Metropolitan Electric Ligt t ard Power, оа. 

7 percent Cum Pref. 


e*092929t925209525324209506909523292592906€.956299 


92 %%/ ĩͤð( „„ „„ 


44 per cent. First Mort. Debentu:e Stock, Red. .... 
Westminster, Ordinary .................................... 
44 per cent. Cum. Pref., 110,101-138,251 ............ 


Eleetrie Tramways.— 


100 .. 
5 
5 


Last price. 


92-95 
5-54 
107-111 


59 


75-77 р c. 
50.52 


e _ 95- 
. 13/16 15 .6 


Mice 1 1/8 


4.51 1d 
48-54 xd 


96 98 
142 hei p.c. 


e ps Last price. 


Name. А A 
Anglo-Argentine, 6 per cent. Cum Pref., 1.20 00` ........ 55 6-t 4 
10 per cent. Non-Cum. 2od Pret., 2 0 008-£80.007 .. 5 2-81 
Permanent 6 per cent Debentare tuck, 1888 ...:.. 100 129-132 
Auckland blec Trans., 5 p.c. 1s* Mor. рер Stk, Red. 100 103-107 
Barcelona Tramw*ys, Urd , 1-20 000 ........................ 10 — 
5 per cent. Cum. Pret. shares, 1 10 000 ............ 10 — 
5 per ceut Deb., Red., 1-600 ...................... 100 — 
44 per cent. Red. Deb. Stock ................-....- 100 — 
Bath Elec Tramways, Ld., Pref. Ord. Shaves, 75,001.1: 0,606 1 m 43 
5 per cent. Cum. Pref. Shares, 1-75 000 ............ .. 13/10-15/16 
Birmingham and Midland Trams., 44 p. с let bb. Sik , Bed. 100 . 93-86 
Blackpool an 1 Fleetwood Tramroad................ s. 10 13g 17% 
Bombay Elec Supply and Trams Co., 6 percent Cum. Prf 10 94-104 
44 per cent. Deb. Stock, Red o rudi 100 945 94 
Brisbane tramway Invest., Ord., 1-76,000 .................. 9 55-44 
5 per cent. Cum. Pret. A Nos. 1-76,000 . 5 t45 
44 per cent Deb. Stk , Red., Prov Certa, all pu 100 ¢7-101 
British Quiambla Electric Railway Co., О.а Df. 100 132-115 
о. ЕИО eu cea ЛК К LUPA E CES 100 108-112 
5 per cent. Cum. Perpetu .1 Pref. stuck............ 100 105 109 
— — 44 per cent. lst Mt. veba.. Nus. 1 6,250, of £40 vach 40 101-104 
—— 44 per cent. Vancouver P wer ('еһ. . . 100 100-103 
British Biectric Traction, Ord. 1-300 000 & 60 001- 0 000 . 10 14- 8 
6 per cent. Cm Pt., 5) 0001-60 000.. | ... 10 4-44 
5 per cent. Per tual Ponente B: rok . аа 100 e xd 
44 per cent 2nd Deb. Stock.. . 100 
Rueno ATi e aad Вощхаво Таш». J ĩ vu hy 
** A" 6 per cent. Cm. Pf , 1-4*,000 3 Ai s 9 18 94 
' B" 6 per cent. Cm. Pt., ОТ 500 ы еы eee 5 
5 per cent. Deb. Stock, Red. o КИ ЫК 100 i 116 
Prov. Cert.. all paid . ‚...... 100 
Buenos Ayres Electric Trams, 5 pc Deb. ‘atk, Red......... 100 95-99 
Buenos Ayres Gd. Na*. Trams. Co., 55 per cent. Pref. Deb 
, . 100 100-104 
6 per cent. Deb. Bonds, Red., 1-2,275 .............. 100 100-104 
Buenos eK dol Lacrcze Trams. Co., Stg. 5 per cent. lst Mort. 
v ᷣ ᷣͤdl DERE 100 . 92 95 
Oiana Tramways, Ord., Nos 1-137,610 .................. 5 6374 
5 per cent. Cum. Pref., Nos. 1 20000 .............. 5. 3 
44 per cent. 1st Deb. Stock. Red .................. 100 102-105 
Oa pe Electric Tramways, Nos. 1-480,000 .................... 1 3/16-7/16 
City. of Birmivgham Tramways, 5 per cent. um Pref...... 5 48-78 
4 pec cent let Mortgage пев. n 5000 (1917) ...... 100 98-101 
City of Buenos Ayres Trams. Co. (1 04), 1-248 000 D. 5 5 3/16-5 7/16 
4 per cent. Deb. Stock, Bed. 985 100 107 
Colombo Electric Tramways and Lighting, 5 per cent. let 
Mortgage Debenture Stock, Red. ...................... 100 89-95 
Cork Electric Tramway and Lighting Co , Ordinary ........ 10 15-14 
6 per cent. Cam. Pref.............................. 10 123-133 
4 per cent. Debentures ............................ 100 95 
Dublin United Tramways (1896), Ord , Noa 1-60 000 ........ 10 121-154 
6 per cent. Pref., Nos. within 1-60 000.............. 10 124-134 
34 per cent. Mort. Debs.. 1-3,000 Red . 100 -95 
Hastings aod Dist. Elec. Tram Ca, 44 pc. Deb. Stk . Ked.. 100 95-98 xd 
Havana Electric Railway Consolidat-d Mort 5 per cent. 
50-year Coupon Bones of 1952, 1-6957 ................ $1 000 80 85 
Imperi«] Tram ways, Ordinar i . all 18-19 
6 per cent. Cum. Pref. ............................ al 14-14 
44 per cent. Deb. ВіосК............................ 100 108-11 
Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
Cum. Pref , Nos. 50 001-60.000 .......................... 9 ji 
4 per cent. let. Mt. Db Stock. Red.... 100 -65 
Kalgoorlie Electric Tramways, 1-250,000.................... 1 1/ Ys 
5 per cent. “А” Deb. Stock ...................... 100 87-91 
6 per cent B" Deb. Stock . 100 71-7$ 
Kidderminster and District Lighting avd Traction, Pref.. 5 10. 04 
Lancashire United Tramways, Limited, 5 per cent Prior 
Lien Deb. Rtock, Вей. .................................. 100 91-94 
£296 500 200 Mort. Deb. Stock ................ — — 
£83,130 Deferred Deb. Stock (all fully paid) — — 
Lisbon Electric Tramways, Limited, Ord.. Nos. 1-594,188.... 1 "Sr 
——— 6 percent Cum. Pref., Nos 1-425, pos das iude Deas 1 05 
—— 5 per cent. Mort. Deb., 1-5,000 Red. опоо ооо е 100 


Name. 


London United Trys. (1901), 5 per cent. Cum. Pref. .......... 
4 per cent. lst. Mt. bb. Stock, Rec .1 
Madras Elec. Trams. (1904) 5 per cent. Deb. Stk., Red.. 
Manila Elec. В.К. and Lightg. Corp., 5 BS lst Lien and Coll 
Tr. Sinkg. Fund Gold Bonds of 1955, Red., 1-3,635 .. 
Manx Elec. Railway Co., 54 p.c. Cum. Pret., 


10 
00 


l. 000 
oi. 635 and 


А 
Ks Last price. 


23,4356 25 000 УР E 5. 
44 per cent lat Mort. Deb. stock. “Red. . Satan ie ddr . 100 
Metropolitan Elec Trams., Defd., 1,000,001-1 314,016.. l 
5 per cent. Cum Pref., 500, 001. 1,000 000. e 1 


44 per cent. Deb. Stock, Red.. 

Mexico Trams. Co , Gen. Cons. lat Murt '£0- ear 5 per cent. 
Gold Вопһав............................................ — 

Milwaukee Electiic Rail эга Light, 5 » er cent. 20-yr. Con. 
Mort Bonds, 1926 1-5,500 ana 7,001-8,000 

Мо ОА S Street kail., 4) per cent. Blei ing Deb., tol- 2. 000 


100 
New General Traction, 6 per ci hi. Com. Pret., Е 10. 000 and 
001-74 000 


Oldham, Ashton, and Hyde 71amway, Uidinary . РР DA 
5 per cent. Сиш, Pref. .... 

Peith Elec. Tramwsys (W А.), 5 per cent. 1 Mit Deb. ok 200 
Potteries Rlectric Traction, Ordinary. 1-245.C00 . 


44 per cent J'ebepture btock.. 


Provincia] Tramways Co., U? dior rz, 1. 24. 912. 10 
6 per cent. Cum. Pref., ,000.. 10 

Ка! 0% Thamway aid М upply Co., 6 р. с. Cum. Bet 
А 5 
44 per cent lst Mort. J eb. Stock, Red.. . 1C0 
Sao Paulo tramway, L'gbt, aud Power Co. 3 100 


5 per cent. Jat oit Deb , Red. 1929, 1-11, C00 . 4500 
South Metropolitan Electiic Tramways and Lighting aks 
6 per cent. Cum. Pref., 19,571-169,570, Prov. Certs.. 
4 1er cent. Deb Ви ck. Red. 1940.. .1 
Sunderland District Riectric Tiam ways, 5 ‘po lat "Mort. 
Debs, Red. 1-1600.................................... 100 
Yorkebire (W cal ridn к) ео Tram. Co, Ord., 70,001-110, X0 5 
6 ver cent Cum. Piel., 1-46,261. Б 


44 per cent. 1:t Deb. Steck, Кед, .......... 10 .. 
Electrie Railways.— 
Amount 
Name. рма 
Centra] Loudoun, Огдірагу........................... эша 100 
4 per cent. Prefs ᷣ (00 100 
deterred.. . 100 
4p c Deb. Hit oi k (Prov. ger ipt «eit. „тору paid) . . 100 
City ап.) South Loi dun, € opnsolidateo Ordinary e nere . 100 


4 percent Del. en ture Stock ..... 


5 per cent. Pref Stock '91 ........................ 100 

—— is э me UO ушр шышы . 100 
LE) эз ” 01 - 100 

NOS ia inw rasan tia 1 

Liver p ol Overbead, 5 per cent. Pret e 0 
Ordinary, 1-50 000 10 


4 р.г cent. Mortgage l'ebentures, кей, 11700. 
nc erground hi-ctric Bailways of HON 5 BSE ceble 
I rofit-sharing Secured Notes ....... —— 


.$1,000 .. 


5 per cent. Cum Pref., Vus чы Ый ИНН РИ 1 p 


Deposit Receipts .................................. т, 
Telegraphs and Telephones.— 
Amount 
Kame. ш 
Amaz m Tele,rapb С... 1-25, 000 10 


5 p r ceut, Debs., Red., with 1-1.069 ............ 
Ame:ican I. 1 phone and Telegraph Coll.t. 11ust 4 per cent. 
$1 


Bouds, 1-28 000 ара 53 001-78 000 ...................... 000 
А0610- 4 me. ican Telegraph to, Огдірау`.................. 100 
6 ре, cent. Preferred Ordinary .................... 100 
D. f cred Osdimary ................................ 100 
Ai gl -Portuguese Telephone Cu, i ро єзї Н мон yee 
teck, h. d . 100 
сын Telep one Co, / oe шышы: 5 
Cx mmerci I ‹ able Co., Ster. 500-year 4 p.c. leh. Nag Бей 10 
Cuba dubm «ine Telegraph (o., чу! 1-16,000.. 10 
10 per cent Preference, 1-6, iui eR 10 
Direct 8p-nısh Telegraph Co., Ordinary... 5 


10 per cent. Сиш. Preference "OC HR. 

44 per cent. Dets , 1.600 50 

Direct United States Cable Co.. 

Direct West India Cable Co., 4 Pr cent. Deba, Te РЯ 
within 1-1, 00, Red. 

Eastern and south African, 4 per cent. Mort. " pebs., within og 


'. „%%% „„ „„ „ „„ W „„ „„ „„ „„ „„ „„ „„ „ „ „„ „„ „ „„ „„ 


%% ео ете Фо „„ „ „ ө 


. , 


4 per ou Reg. Moit. Debs. (Mauritius oubsioy), 


! waka RE e eR Sat e ыйык oe 25 
Eastern Extenst-n, Australasia and Crina, 1 300 000........ 10 
4 per cent. Mort. Deb. ttock. Регр ................ 100 . 
Easte: n Te:egraph Co., Ordinary stock .................... 100 . 
34 per cent. Preference stock Sees e 
4 per cent. Mortgage De beni ше Stak K. 100 
Great Northern Telegraph Со. (ef Copenba gen) 10 
Halifax and termudas Cable Co, 44 per cent. let mont. 

Debs within 1-1,200, Кей.............................. 
Indo-European Telegraph Co. .............................. 
Marcou)’s Wi'eless Telegraph Co, Nes 250, 128-7 8d, 1900 
Monte Video Telepbone Co., Ordinary. 1- 72,680 реи 


5 per cent. Preference, 1-86,4 
National Telephone, Preferred 
l'e:erred 8tock .. 

6 per cent. Cum. First Pref.. TEREE TET es 
—— — 6 per cent Cum. Second Рге{...................... 
———— 5 per cent. Non. Cum. Third Pref.. — 

34 per cent. Deb. Stock, Red....................... 
4 per cent Deb. 8tock, Red 
Oriental Telephone aud Rlectric COm pa ) 
6 per cent. Cum. Pref ............................ 
Pacific and Euro Tel., 4 p c. Guar. 1» hs.. Red., 1- i .000 100 
United River Plate Tele. Co. ‚ Urdinary. 1-100. ind 5 


es 


5 per cent Cum. Prel., IA hh c .. 

44 per cent. Debenture St ck, Кей. .............. 100 .. 
Telephone Co. of Egypt, 44 per cent. Deb. Stock, Red.. . 100 
West African Telegraph Со, .............................. 10 
West Coast of America, 1-30 000 and 53,001-53,008 . 25 
4 p.c. Debs., 1-1,500, guar. hy Western Te ар 100 
West India and Panama 7 elegraph Co., Ordinary .......... 10 
6 per cent. Cum. lst Preference.................... 10 
6 per cent. Cum 2nd tra F 10 
—— 5 per cent. Debe., Red., 25 10 


Western Telegraph Co., 1-207, 930 . 


—— 4 per cent. Debenture Stock, Red. . 0 „%% % % %% % % оо ёе оо 100 s 


£ 
6-7 
81-85 
95-58 
86 90 
44 5 
t 5-90 
1/16 3/16 
3i 
с6-99 
824-844 p.c. 
103.106 
101-103 


1-1 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Trafic Returns fur 


Line, 


Ending 


Abordeen Corporation ..........| Маг. 25 
Ayr Corporation ОРОП oy 83 
Baker Street and Waterloo Ry...| , 8l 
Birkenhead Corporation ........| n» 29 
Birmingham Corporation » 28 
Pas Corporation РИ ШЕОЛ S 
Blackpool СогрогаМоп.......... » % 
Blackpool-Fleetwood Tram Oct 26 
Bolton Corporation.. Mar. 29 
Bournemouth Corporatlon . , 25 
Bradford Corporation ..........| s 21 
Brighton Corporation » 2s 
Bristol Tram ray Compeny......| » 27 
Burnley Oorporation..........-- » 28 
Burton tion . » 29 
Oardiff Oo tion .. mn Ww 
Carlisle Tramways Company ....| ,, <0 
Central London Railway ........| » 28 
Buston, & Hamp.Ry | , 2! 
City and South London Railway | , 29 
Colchester Corporation . ...... Fe". 26 
Cork B. T. and L. Company ....|Mar 26 
Oroydon Oorporationͥ 12 A 
Darwen Corporation ............ AA 
Dover Corporation Dec. t 
Dublin and Lucan Electric Ву... Var. z 
Dublin U. UTTT0 ..... os 
Dundee City Tramways ........ » 25 
Bast Ham Oorporation.......... » 28 
Glasgow Dopo NEN E » 28 
Gloucester Corporation ........ » 2 
d. N., Pici Пу and Brompton. .. 21 
Halifax Corporation ............ — 
Huddersfield Corporation ...... 15 "T 
Hall Corporation .............. „ 2 
Ilford tion » 16 
Ilkeston ration » 25 
Kirkcald ОСЕ SRE i: 
Lancashire U ted Tramways ..| » 2 
Leeds Co lion » ài 
Leicester OD .......... » 2 
LI 1 Corporation .......... „ 21 
Liverpool Overhead Railway....| „ 29 
London County Council ........ 4, 14 
Lowestoft Corporation .......... » 28 
Maidstone Corporation ........ » 26 
Manchester Corporation ........ » el 
Metropolitan District Rallway..| „ 21 
Metropolitan Railway .......... » 29 
Nels»n Corporation ............ „ B 
Newcastle-on-Tyne Corporation... „ 28 
N t (Mon) Corporation....| . 21 
Oldbam ration..........-. Dec. 8 
Portsmouth Corporation Jan 18 
Reading Corporation Dec. 5 
^ 
Rochdale Corporation ....... sat (= 
Rotherham Corporation ........| — 
Salford Corporation ............| Mar. 25 
Scarborough Tramways Go. — 
Sheffield Corporation „ 22 
Southampton Corporation » 25 
Southend-on-Sea Corporation. , 2⁵ 
Stockport Corporation .......... — 
Sunderland Oorporation ........ „ 29 
Swindon Corporation .......... — 
сау Tramways ............ „ 26 
Wallas) D. G ccsoosen. „ 28 
Warrin Corporation ........ — 
West Corporation » 26 
Wolverhampton Oorporation....| ,, 25 


week. 


1908. 


1907. 


Increase or Miles of Accounta for past year. 
decrease. track open. Cost 
| od 
| Receipts 
Current Endi Total Car miles | pas) Car ot | Mile. 
Week. А ug e 
eek. | "year, | 1908. | 1907 reoelyta carried. run. roger mile. | ack. 
g d. d 2 
9 — А 274| 2 Мау 51| 72,605 | 17,676,000 | 1,589, 0:98 11-59 | 4,987 | 6°34 
— 8 8 u : 3,603,789 378, 97 | 928 | 1,917 | 6:3 
- 14) + 5.0 | 2355/2553 | March 51 55,408 | 11,696,691 | 1,394,745 | — | — — [61 
+ 59 == 55 | 5* . 51| 18557| 5,262,008 215. 87 |.62 | 928 | — 
+ 89| + 5,785 | 2590 43 $ 51.951 10.00:,098 | 1,004 372 |125 |1264 | 2200 | 808 
- 142 1,217 | 174 | 1% = = = T" zt leads 2 ЕС 
t 52|] - 1,.59 | 166] 64] Deo. 51| 34,819 2 707,918 625,110 |509 12 905] — | 7-79 
-1,0-5) . 5558 | 42 | 42 | March 51| 111 29€ | 25,410,690 | 2,911,909 |114 [1105 | 2,049 | 6712 
+252, | 24 | 2% „ 31| 85,665 | 15,505,010 | 1,765, 148 [11-57 | 2,860 | 7-98 
141] + 5,217 | *8 | 96 31 232 427 | 46,728,977 | 5.167, 1 195 [10 79 | 2421 | — 
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ENGINEER. | 


ELECTRICAL UNDERTAKINGS. 


“ Gareke's Manual" for 1908 has just reached us, and 
shows by its increased bulk the increase in importance of 
the electrical industries. The magnitude of work involved 
in the preparation of this manual may be perfectly gauged 
by the amount of capital employed in the industry. This 
for the volume in question stands at £366,583,581. The 
editors of this volume have collected statistical information 
from the companies and municipal undertakings using 
the above capital. This information is supplied promptly 
in the great majority of cases, but there are always a few 
what we may term black sheep in the flock who decline for 
certain reasons to send in the returns. The stupendous 
work of dealing with the information sent in can only 
be fully appreciated by those who, liko ourselves, have 
attempted tó deal with one section only of the electrical 
industries. Besides the individual returns from each 
undertaking, the “Manual of Electrical Undertakings” 
collects in its preface statistics made up from these returne, 
and it is interesting to try to draw conclusions from these 
figures. Thus the total capital employed has increased 
by 64 millions during the past year. The average return 
on the capital is, unfortunately, on the down grade, which 
has tended to restrict the introduction of new capital. 
This average return stood at 5°4 per cent. in 1901, and for 
the past year is 4°36 per cent. Comparing 1907 with 
1906, there are decreases in telegraphs, electricity supply, 
and traction. The telephone proportion has gone up 
from 5°02 per cent. to 5°26 per cent.; and, curiously 
enough, the manufacturing and miscellaneous sections 
both show increases—the former from 5°09 per cent. to 
5:43 per cent. and the latter from 3°86 per cent. to 
4°22 per cent. These figures have, however, to be con- 
sidered in relation to the fact that liquidations and writing 
down of capital may raise the average dividend without 
implying prosperity. It is a significant feature of the manu- 
facturing section that the record is derived from 143 
companies with £31,385,000 in capital, as compared with 
(in 1906) 110 companies with £31,353,000. That is to 
say, there are 33 more companies and only £32,000 more 
capital. A somewhat similar change is observable in the 
figures of miscellaneous companies. In 1906 there were 
34 companies with £5,005,000 in capital; the 1907 
figures are 42 companies with £5,196,000 in capital. 
The inference is that with these sections of the industry 
the day does not rest with largo successful companies. 
In the electric supply section we find figures to show 


that somo 40 millions have now been raised on 
loan by local authoritics for the supply of 
electricity. This is a 6} per cent. increase on 
the previous year. The actual amount of money 


borrowed during the year for this purpose was about 
24 millions. The capacity of the plant employed is now 
about half a million kilowatts, so that the average expen- 
diture per kilowatt installed stands at about £80. The 
number of units sold, however, has increased from 
422,850,000 to 475,530,000. On the other hand, in spite 
of this addition of over 53,000,000 units to the output, 
the total receipts from sale of current are almost precisely 
the same—£4,118,629 for the past year and £4,118,510 
for the previous year. Reductions in tariff and the effects 
of metallic-filament lamps no doubt combined, along with 
the increase in the motor load, to produce this result. 
In the company section of the supply division 95 
undertakings are dealt with as against 88. The 
capacity has increased from 240,210 kw. to 271,724 kw. 
The number of units sold has risen from 
211,467,000 to 248,133,000, and the revenue from 
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£2,564,000 to £2,395,000. Going back to the 1906 
volume, with 71 undertakings, we find that the rate of 
increase of output was substantially greater—45,000,000 
units per annum, as against 37,000,000 units per annum— 
but the increase of revenue was much higher— £206,300 
between 1906 and 1907, as against £351,000 between the 
1907 and 1908 volumes. Thus companies show the effect 
of the same general causes as municipalities. Another 
signifieant point is that the capital expenditure of 95 
supply companies in the current volume із £21,835,319, as 
compared with £20,231,325 for 88 companics in the 1907 
volume, showing that little or no fresh capital has come 
into a business which should continue in rapid develop- 
ment. As far as the London companies are concerned 
these are responsible for a large proportion of the capital 
above referred to, and the delay of Parliament in coming to 
some definite decision on the bulk supply question seriously 
hampers their extension. In electric traction the manual 
shows that corporations have spent £41,735,000 and the 
eompanies £22,556,000. 'Thus the former have spent 
twice as much capital as the latter, and it is interesting 
to note that the first named carried during last year 1,808 
million passengers against the companies' 646 million. 
In other words, the municipal tramways carried three 
times the passengers. The revenue of the corporations 
was £8,172,522 and that of the companies £3,677,000. 
The average fare on tbe corporation tramways was hence 
1:08d. and on the company tramways 1:574. The 
tendency of the editorial comment in the manual is to 
consider undertakings by the net revenue they produce. 
This neglects the consideration of the value of the 
services rendered, and the above figures show that 
the passengers on company tramways have to pay 
on an average 27 per cent. higher fares than those on 
corporation tramways. Hence the public may receive very 
great advantages from electrical undertakings which, when 
considered on their profit-earning basis, do not compare 
favourably with commercial undertakings, whose object it 
is to earn a large net revenue. Of course, the value of 
* Garcke's Manual" is not determined by the attitude of 
its editors in this respect. The figures given are equally 
valuable to all, and there are few electrical engineers who 
can afford to dispense with this guinea volume. 


HERO WORSHIP—DAVY. 


In the popular mind à hero is either a brave fighter or 
one who has performed physical deeds of an extraordinary 
character. That is just because the popular mind can 
appreciate physical strength, and it can appreciate little 
else. Not so the trained minds of a select few. They 
look upon pure animal strength and dexterity ав some- 
thing of a very ordinary character, and they select heroes 
from those who have shown extraordinary mental strength 
and dexterity rather than otherwise. Thus we select 
heroes of the arts, of the sciences, of the professions. 
Electricians have their heroes—living and dead. Prof. 
Thorpe, at the Royal Institution, has been speaking of one 
who is reckoned a hero in a twofold manner—Davy. Inci- 
dentally Prof. Thorpe told us something of the Royal 
Institution which is not generally known. It originated in а 
* proposal to deal with the question of the unemployed— 
namely, by forming in London by private subscription an 
establishment for feeding the poor and giving them useful 
employment connected with an institution for 
introducing and bringing forward into general use new 
inventions and improvements, particularly such as relate 
to the management of heat and the saving of fuel, and to 
various other mechanical contrivances by which domestic 


comfort and economy may be produced.” The ideas of 
eleemosynary aid to the unemployed necessarily came to 
naught. Charity never did, never will, and never can deal 
with unemployment. Then the institution became a grand 
centre for philosophical lectures and experimental work. 
It became a breeding ground for heroes of science, of 
whom Davy was the first Perhaps the halo of glory 
surrounding Davy pales somewhat before that of Faraday. 
Shall we mention Tyndall, that prince of lecturers, or shall 
we revel in the possession of Dewar, whose investigations 
into low temperatures and the liquefaction and solidifica- 
tion of gases, though not appealing to the exponent of 
physical culture, will place his name very high upon the 
list of heroes of science? Prof. Thorpe’s lecture was 
mainly devoted to Davy’s work in connection with the 
‘isolation of the metals of the alkalis,” the centenary of 
which was being celebrated. But Prof. Thorpe holds, and 
we agree with him, that Davy's greatest claim as а 
philosopher to our admiration and gratitude is in tbe 
theories he advanced and the experimental results he 
obtained as to the chemical agencies of electricity.” 
Continuing investigations with the voltaic battery, it 
was on Oct. 19, 1807, that he obtained his first 
decisive result in this isolation, his journal saying: 
‘A capital experiment, proving the decomposition of 
potash.” A hundred years ago sodium and potassium 
were the new-born infants. To-day the Castner-Kellner 
process for the production of sodium is of world-wide 
repute, and “the yearly output amounts to about five 
thousand tons, though the plant already laid down is 
capable of producing at least twice that quantity.” We 
need not do more than refer to the use of the sodium in 
the manufacture of sodium cyanide, and the large use of 
the latter in the extraction of gold. It is more to the 
purpose to show the progress of a century, at the birth of 
which a piece of sodium was a great scientific curiosity, 
at the end of which its cost was eightpence per pound, 
and, as we have said, its use measured by thousands of 
tons. Truly, Davy was a hero both from the scientific and 
from the practical point of view—and he was of the Royal 
Institution. 


— — 


CAPITAL AND POLITICS IN AUSTRALIA. 


Commerce and industry are so interwoven with politics 
that to set out to consider the broader aspects of these 
matters invariably leads one to the thorny paths of politics, 
whence the return is often much more difficult than is 
supposed. Aud however distasteful to the average 
business man may be the noise of partisan politics, and 
however much he may wish to turn his back upon the 
feuds of the parties, he cannot, nevertheless, remain 
indifferent to events that are transpiring, and must of 
necessity keep in close touch with them in order to 
prepare himself for the safeguarding of his interests. 
We may ignore the rantings of the apostles of Demos 
in this country, which, after all, do not concern us 
greatly, and note what are the effects of political 
interference with commercial and industrial enter- 
prise in countries which pride themselves upon their 
advanced social politics. Australia forms an instructive 
example as showing how the trend of State and municipal 
labour politics in the colony affects British capital. The 
recent Colonial Conference is doubtless still within the 
recollection of our readers, who may remember that 
several gentlemen interested in Australian finance then 
met Mr. Deakin and some of the other premiers, and 
pointed out to them that the trend of politics in Australia 
had been in recent years unfavourable to British enterprise 
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and British capital. Mr. R. P. Sellon referred to the 
matter at the meeting of the Electric Lighting and 
Traction Company of Australia on Monday, and at the 
same time pointed out that there was a growing feeling in 
this country that this trend was in a direction unfavour- 
able to the development by the agency of private 
capital of the various enterprises with which they 
were. connected. It was pointed out to Mr. Deakin 
and his colleagues in London last summer that if that 


Fia. 1..—Type of Machine, 1879, 


feeling really became settled in the city of London, the 
flow of British capital into Australian industrial enter- 
prises would dry up. The premiers, we are glad to say, 
replied very frankly, and seemed clearly to realise the 
difficulties of the position. They gave very explicit 
assurances that not only was it not the intention of 
Australian statesmen, politicians, local authorities, or 
others in any way to hamper such industrial develop- 
ments, but that they would also do their best, in case any 
such restrictions should be proved to exist, to have them 


TAUNTON. 


The late Mr. F. M. Newton in the later part of the 1870 
decade started electrical manufacturing works in Taunton, 
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Fie. 2 —Machine and Switchboard for a Country House 


which were among the earliest of such works established 
in this country. It may be remembered that in 1878 was 
held an International Exhibition in Paris, and at that 
exhibition the Gramme dynamo and the Jablochkoff lamp 
were exhibits that interested the whole world, and set 
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FIG: 3. — Interior of Barnstaple Station. Dynamos by Messrs. Newton. 


removed. We hope, 


for the sake of. the vast sums invested | inventors going to discover what they saw was wanted—a 


and likely to be invested in electrical enterprises in the | method of dividing up such light as was given by an arc 


Antipodes, that these assurances will be fulfilled. 


lamp. The inventors soon designed lamps of incandescent 
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material, now universally used for interior lighting. Well, 
Mr. Newton started his works, and it is interesting to know 
that some of the earliest machines which have done good 
work have found a resting place for fature workers to see— 
in the works at Taunton. ; 


FId. 4.—Multipolar Dynamo according to the Zone Patents. 


Fig. 1 shows the type of machine made by the late 
Mr. F. M. Newton about the year 1879. This machine 


Taunton works. It is made under the Zone patents. 
Writing of this dynamo in our issue of Jan. 11, 1907, we 
said: It embodies a peculiar method of field winding by 
which distortion of the field is entirely prevented, and 
which serves the same purpose as commutating poles, but 
without complications. As a result, sparkless commutation 
at all loads is obtained with fixed brushes, and the general 
construction of the machine is simplified to a remarkable 
degree. Incidentally, we may point out that "as cast steel 


Fic. 6.—Motor attached to Centrifugal Pump, 


is not used for the magnets the time required for manu- 
facture is considerably lessened, while the absence of all 


was in use for about 20 years, and did good work, when, complication -readers these machines especially valuable 
however, it was superseded by a machine of more modern | where skilled attention is not available. Particular attention 


desi 


It is, perhaps, a pity that there is not a national | has been paid to the brush gear, and the carbon block can 


mechanical museum wherein such relics of early designs be removed from the holder without disturbing the neigh- 


Fie. 5.—-Machines used in the Navy. 


could be collected for the education of all the ages. Fig. 2 
shows another of these old machines, designed for country- 
house lighting, with the switchboard then in use. | 
Fig, 5 shows more modern work—the Barnstaple station, 
which commenced work in 1903. Here we get three 
Newton dynamos of 375 kw. capacity driven by engines 
by Messrs. Reavell, of Ipswich. When it is remembered 
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that the demands on revenue from a station under the 


local authority is compulsory, and that the interest and 


charges at this station in 1903 were as much ав. £1,288, it 


will be thought good organisation to have in the second 


year of work a deficit of only £24, while the third year 


produced a profit of £269. Messrs. Newton do good work. 


Fig. 4 shows one of the most recent designs of the 


FIG. 7. —Parts of Motor. 


bouring brushes. The brush is fitted with a hold-off catch, 
and is also provided with a stop to prevent the metalwork 
of the holder injuring the commutator when tbe carbon 
has worn down. Since their first appearance large numbers 
of these machines have been made and sold, including all 
sizes from 4-h.p. motors up to large generating plants 
direct-coupled to high-speed engines. The users now 


` » 


include the War Office, Admiralty, and Homé Office, and ж 
large number of central stations and private users at home 
and abroad; Two of these dynamos have lately been 
supplied to the Llandudno Pier Company.“ 

Fig. 5 is a special form of machine largely used in the 
navy for working gunpowder hoists and the training and 


firing of guns automatically. But necessarily in a large 
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establishment the types are many. Figs. 6 and 7 show a | in parallel. This follows from the fact tbat the current, C, 
motor attached to a centrifugal pump and the various parts | through the moving coil is at any instant given by the 


which, when put together, form the machine. 
be said that the shops at the time of our visit were largely 


It ought to | equation 


C =C, +C, + C, 


Fic. 8.—Motor Generator for Electro-Deposition of Metals. 


engaged on Government work, and it is well known that | where the currents forming the parte of C are such that 


the teste and specifications of this kind of work are very 
stringent, and that firms on the list must make the best of 
maohines. 


— — — — — 


NEW ALTERNATE- CURRENT INSTRUMENTS.“ 
BY W. E. SUMPNER, D.SC, AND J. W. RECORD. 
(Concluded from page 474.) 


APPENDIX. 
Note I,—Summation Wattmeter. 

A wattmeter to measure the total output of a set of 
generators would often prove useful in cases where, owing 
to the sectionising of 'bus bars and feeder circuits, it is not 
possible or convenient to so place a transformer that its 
primary is traversed by the total current. The new instru- 
ments here described can be conveniently used under such 
conditions. One indicator is required, and the same number 
of quadrature current transformers as there are circuits in 
parallel. The wattmeter connections are shown in Fig. 25. 


Gy Gs, Gs are the generators, each connected to the bus bars 
through a double-pole switch and the primary of a quadrature 
transformer, T. In each case the current through the primary 
coil generates an E M.F., e, in the secondary coil, this coil 
being connected through a resistance, R, to two leads 
running to the moving coil of the wattmeter, W. This 
.moving coil will have a resistance which is low in com- 

rison with the resistances R,, R., К, These latter must 
all be adjusted so that the wattmeter reads correctly in 
each of the cases for which there is only one generator in 
action. The adjustments for RI, Rẹ К, will be almost 
independent of each other under the conditions assumed. 
If the resistances are properly adjusted, the wattmeter will 


read correctly whatever the number of generators working 


* Paper read before the Institution of Electrical Engineers. 


C, is calculated assuming е, =e, х= 0. 
2 97 97 е, иш е, == 0. 
C, 97 37 е, = е, == 0. 
The deflection of the wattmeter depends upon the mean 
value of the product of the field strength F and the 
moving-coil current C, but 


F С= Е CIT F C ＋ F Cs 


and if the values of R., Rẹ and B, have been so adjusted 
that the wattmeter reads correctly for each generator 
acting alone, it will also read accurately when two or more 
are acting together. То test the above a standard watt- 
meter, with constant 20 watts per division, was used to 
measure the true power supplied to two loads in parallel. 
The currents A, and A, of the loads and the voltage V of 
the mains were read by hot-wire instruments, these being 
only approximately accurate, but sufficiently so to indicate 
the conditions of test The summation wattmeter under 
test was connected up in a manner similar to that shown 
in Fig. 25, so that its moving coil formed the common 
portion of the secondary circuits of two quadrature trans- 
formers, the primaries of which were traversed by the 
currents A, and A,. The pressure coils of the two watt- 
meters were joined across the mains at the same points, 
and the current coil of the standard instrument was 
traversed by the sum of the two branch currents A, 
and A, The load A, was in all cases non-inductive, and 
consisted of banks of lamps. This was also the case for 
the load A, except for the last two tests, in which choking 
coils were used to make the load inductive. A carbon 
resistance placed in the main circuit served as a fine 
adjustment to bring the reading of the standard wattmeter 
to 95 divisions in all cases. The corresponding readings of 
the summation wattmeter for different magnitudes of V, 
A,, and A, are given in Table IV. 


TABLE IV. 


Reading of 
Test. V. Al. Az. wattmeter. 

Stand. W. Sum. W. 

I- diss: 910 0 208 2. 95 ...... 944 

@ ues 910 20:6 ...... D os 95 ...... 95'1 

d gut SEQ „е. ӨӨ: uus IIT vu 95. s 94:8 

Р 935 139 10 95 ... 95°0 

D ues 948 99 I9 us 95. uos 94-8 


The two first tests merely serve to show the correctness 
of the adjustment of the resistances of the secondary 
circuits of the transformers (43 ohms for one and 103 ohms 
for the other, exclusive of the resistance of the moving 
eoil and fuse amounting to 16 ohms). "The last three teste 
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show that the summation wattmeter acts correctly as 
closely as it was possible to read the instruments (95 divi- 
sions on the standard instrument measured only about Sin. 
on the scale) The frequency of the current was about 
50, and the power factor of the load A, in test No. 5 was 
only about 0:2. 


Note 2. — Neutral-Point Reactance Coil for Shunt-Magnet 
Wattmeters. 


A small transformer core with closed magnetic circuit is 
twin wound with two equal windings of n turns, each of 
resistance т. These two windings are put in series, and 
the ends are joined to mains 1 and 2 at potentials V, and 
V, The potential of the junction of the two coils is P, 
and, on ordinary transformer principles, this potential P 


is half-way between V, and V, at every instant. The 
: у, 
2 Ve 
Vs 


N Cs 
ЕЕ МЕЕ 
W 
Fic. 26. 


field- magnet coil of the wattmeter is joined to the junction 
P, and to the third main at potential V,. The quadrature 
transformer, Q T, of the wattmeter, W, is placed in the third 
main as shown in Fig. 26. All the potentials are reckoned 
from that of the neutral point N as а zero. 

The vector diagram is shown in Fig. 27. 

If the currents flowing to the point at potential P be 
C, C, and C,; if p be the resistance, т the number of 
turns, and МЇ the magnetic flux through the core, of the 
electromagnet coil ; and if F be the flux through the core 
of the auxiliary transformer, we have 


VI V, V,-0 
C, +С, + 0,50 
V,-P=rC,- nP 
V,-P-rO,-aF 
V,-P=pC,+mM 
Hence 
2 V,- (V,+V,)=2 p c= (Ci A €) 42mM, 


or 3 V, (2 p+r) С,+2 m M, 


or 159, = ( p +2) C, + тй, 
ог the flux in the instrument magnet will bs exactly 
1j times that which would be produced by applying to 


Vs 


У D V 
Fic. 27. 


the magnet coil the voltage, V,, between the third main 
and the neutral point, provided the resistance of the field 
coil be considered increased by the parallel resistance of the 
two coils of the auxiliary trausformer. The reading of the 
wattmeter, as standardised on а single-phase circuit, must 
be doubled to denote the power of the mains. It is found 
easy to construct a suitable small auxiliary transformer 
such that the parallel resistance of its windings is a small 
fraction of the resistance of the field-magnet coil. 

It is also possible to construct a true neutral-point 
reactance coil by assembling magnetic stampings suitable 
for a small three-phase transformer so as to form three 


similar зогев magnetically connected in parallel as indicated 
in Fig. 28. Around each core is wound a coil of n turns 
having a resistance 7. Three corresponding ends of these 
coils are star connected at P, the other ends being con- 
nected to the three mains at potentials V, V, V, If 
C,, C,, and C, are the coil currents flowing to the point P, 
if Fi, Fa, F, are the core fluxes, and if the potential of P 
be denoted by P, we have 

VI -P er Ci TA Fi 

V,-P=rC,+n F. 

Va- Per C rn F. 
Also, if the field coil of the wattmeter be connected 
between the third main and the point P, we have as before 


V,-P-pOC4mM, 
where C is the current in the field coil. 
The conditions of continuity are 
C 4 C, +С, +С, = 0 
Fi ＋ F Fa = O, 
and we also have V, -- V,-- V, 0. 
By adding the first three equations and usiug the last three 
we obtain 


-3 P-r (C,+C,+C,) or P =; r C, 


whence v,-(» t : r) C+ m M. 

Thus the flux M of the Гаты Riad is exactly what 
would result from applying to the field coil the voltage V. 
between the third main and the true neutral point, pro- 
vided the resistance р of this coil be increased by the 


V, у, Vs 


P 
Fic. 28. 


parallel resistance of the three windings of the choking coil. 

By the employment of such a reactance coil it is possible 
to use a single wattmeter to measure in succession the power 
corresponding with each phase of a three-phase cirouit. А 
quadrature transformer is needed for each of the three 
mains, and a light two-pole three-way switch similar to 
that shown in Fig. 10. However badly balanced the main 
eurrents may be, the true power of each phase can be 
measured, and the wattmeter may be normally left con- 
nected with that р which best represents the total 
power supplied to the load. 


Discussion. 

Mr. S. EvERSHED congratulated the authors on the progress 
they had made in the development of these instruments within 
the last four years. The application of iron to measuring 
currents was one of the oldest principles used, but there had 
always been disadvantages in its use, one of the chief of which 
was hysteresis. With alternating-current instruments this 
disadvantage was lost, but other difficulties remained. In his 
younger days he sought for an iron that had no hysteresis, and 
learned from a text-book that a mineral which was found in 
Italy—magnetite—had no hysteresis. He soon discovered, 
however, that this mineral had about as much corrosive force 
and hysteresis as bad cast iron. He then set to work on the 
basis that the reason for hysteresis was molecular friction in the 
iron, and thought the remedy was to be found in the making of 
an iron fluid. He dissolved iron in mercury by an electrolytic 
means, but the result was disappointing, as hysteresis set 
in after a little time. He had never been able to get over the 
hysteresis of soft iron, and had always been of the opinion that 
the true application of iron lay in the direction of alternating- 


current instruments, though he had never been able to under- 
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stand how it ought to be applied until Dr. Sumpner showed 
the way. He admired the instruments shown by Dr. Sumpner 
more than he did the paper, for he thought that the authors 
had not made their explanations quite clear. Too many subjects 
were touched upon, so that none got dealt with exhaustively. 
He rather wished the authors had devoted the whole of their 
paper to the wattmeter. He would like to know how 
Dr. Sumpner got over the difficulty of the current induced in 
the moving-coil circuit by the induction in the shunt magnet. 
The speaker had found the E.M.F. in the moving-coil 
circuit to be roughly 1:8 volts and the resistance 100 ohms, 
which gave an induced current of 18 miliamperes. This 
differed very much from the current moving the instru- 
ment, which was only four milliamperes, which was probably 
explained by the fact that it was out of phase with the induc- 
tion, and did not do anything towards a tering the deflection. 
He came to the conclusion that it might cause considerable 
error if the same wattmeter was used for measuring watts on 
circuits of different voltages. Probably the authors did not 
intend to use their instruments over a wide range of pressures, 
and intended it primarily for switehboard use where the 
pressure did not vary greatly. He would like to know how 
the matter had been dealt with, because in designing ordinary 
dynamometer wattmeters the E.M.F. induced by the mutual 
induction between the two coils was a great difficulty. The 
Sumpner and Record wattmeter was the first in which the 
difficulty had been overcome. Mr. Evershed next dealt with 
some of the more detailed points in the paper; the air-gap of 
20 mils on each side between the moving coil and pole-pieces 
seemed to him a reasonable clearance; it was within one mil 
of what he used in the Megger. He thought the authors 
had brought their air-gap down to a point below which it 
was not reasonable to go. With regard to the watt scale 
and volt scale of a combined instrument, he thought 
buyers ought to appreciate more generally that every 
alternate-current instrument must have a parabolic law. Mr. 
Evershed complained of the present methods of testing capacity, 
and demonstrated by means of his own constant-pressure 
generating set, which was coupled to a condenser, that capacity 
tests could be quickly and accurately carried out. With regard 
to phasemeters, it seemed to him that these were never 
described in sufliciently simple language to enable people to get 
to the principle involved. There was still room for another 
mode of description of the phasemeter, and he proceeded to 
explain his own method by means of a diagram which he drew 
on the blackboard. In conclusion, he said the authors had 
shown an instrument which was independent of frequency, 
temperature, and power factor. But no instrument was indepen- 
dent of the English buyer, who was having a bad effect upon 
the design of instruments. If a buyer wanted a first-class 
instrument, he must learn to pay for it. 


Prof. ERNest Wrrson discussed a theoretical view by means 
of two diagrams. The point he brought out was that Dr. 
Sumpner’s wattmeter was not independent of frequency, and 
he proved mathematicaly that the instrument would give 
deflections truly proportional to the deflections in the circuit. 
But he thought that the electrostatic instrument could be made 
perfect if one of the differentials could be turned into an 
integral. He congratulated Dr. Sumpner on applying his know- 
ledge of mathematics to the problem before making an instru- 
ment, and he was convinced that his instrument would be 
ac :urate when made. 

Mr. Kenetm EpccuMBE wished more papers of this class 
were read in which the authors described their own inventions. 
He admired the paper almost more than he did the instruments. 
He thought the authors overlooked the virtue of the dynamo- 
meter pattern. It was said that these instruments were not 
free from stray magnetic fields, but he pointed out that the 
quadrature transformer was not free in this respect. It might 
have a shield placed round it to protect it from stray fields, but 
the current coil of а dynamometer might just as effectively be 
shielded in the same way. The authors had pointed out the 
disadvantages of the use of iron cores, but he noticed that they 
used an iron core in their quadrature transformer. He was 
glad to see them inveigh against the indiscriminate connection 
of instruments on one transformer. Не could not agree 
with the authors' rating of the instruments, and he hoped the 
important question of rating wattmeters would be dealt with by 
the Engineering Standards Committee. It was essential in the 
case of a complicated instrument like a wattmeter that it should 
be capable of being easily checked on direct current, and it 
seemed to him a disadvantage that the authors’ standard 
instrument could not do this. 

Prof. GisBERT КАРР said he had tested one of the first of the 
instruments made by Dr. Sumpner, and was astonished at its 
wonderful accuracy. Whatever faults he found were faults 
rather of imperfection than of the system. |He had found 
the instrument independent of frequency. He thought the 
practice adopted by br Sumpner of using iron in voltmeters 
and wattmeters was the right practice. There were good watt- 
meters which had no iron, but they took such a great amount of 
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power that the matter became serious in testing iron samples, 
whilst they had to be handled with great care. It was also a 
good thing that the authors had adapted their wattmeters to 
read capacity. He wanted to correct an impression which the 
authors might have created in saying that no wattmeter was 
accurate for unbalanced loads. There were wattmeters which 
were accurate on unbalanced loads, and he referred particularly 
to the Behn-Eschenberg method, in which two wattmeters were 
used to measure the unbalanced three-phase loads; that method 
was correct, but errors would be introduced if the two meters 
were too close together. Within recent years, however, Messrs. 
Siemens and Halske had brought out a meter in which these 
errors were avoided. 


Dr. C. V. DnvspaLE drew attention to the beauty of the 
principle involved in the instruments, and to the remarkable 
number of applications. With regard to the wattmeter, this 
instrument was good in principle and was robust. It would be 
4 matter of interest to know what the instrument really was. 
At first sight it would appear to be of the dynamometer type, 
but he thought that Dr. Sumpner's instrument was really an 
induction-type wattmeter in a new forin, in which the induction 
took place outside the wattmeter itself, instead of inside. He 
said it was an advantage to be able to check on direct current, 
and to do this it was necessary to take care that the ratio of 
the amount of iron in the circuit was not too great for the air 
in the gap. He sketched on the blackboard а diagram of an 
instrument which he had made on this principle. 


Mr. J. T. Irwin drew attention to a method of compensating 
for errors in Dr. Sumpner’s wattmeter, and Mr. J. W. Recorp 
dealt briefly with hysteresis and capacity. Owing to the late- 
ness of the hour, Dr. SuMrNER intimated that he would reserve 
his reply. 

Dr. SuMPNER’s reply (communicated) was as follows I hav 
to thank several speakers for their generous appreciation of 
the instruments we have described, and am pleased that the 
paper has caused such a good discussion. Mr. Evershed’s 
speech contained many valuable observations, but I shall only 
refer to those which seem to call for a reply. Не criticised 
some of the explanations as incomplete, but this was largely 
intentional, as we had no wish to repeat what is to be found 
in previous papers. The phasemeter was more fully dealt with, 
as it is now for the first time brought to the notice of the 
Institution. Its explanation on the ohmmeter principle, repre- 
sented by Figs. 16 and 17, was the simplest Mr. Record and 
I could think of. I expected it to appeal to a maker of 
ohmmeters, but this seems not to be the case. Mr. Evershed 
has clearly grasped the importance of the E.M.F. induced in 
the moving-coil circuit, and his estimate of its value is correct. 
It is one of the extraordinary facts about these instrumenta 
that the current due to this induced voltage is often greater 
than that due to the working current. The conditions have to 
be, and can easily be made, such that the induced current does 
not affect the deflection. Dr. Drysdale’s contention that 
these instruments are merely forms of the familiar induction 
wattmeter is erroneous, since the induction effect has to 
be made negligible before the deflection becomes a true 
measure of the power. But it would take too long to fully 
discuss the important point raised by Mr. Evershed. It must 
suffice to say that this matter has formed the subject of a 
thorough investigation, the results of which are to be shortly 
published by the Royal Society (Proceedings of the Royal 
Society, Jan. 16, 1908, '*Alternate-Current Measurement ). 
Those who honour me by reading that paper will find that Mr. 
Evershed's question is very fully answered. The effect in 
question, though striking, is, after all, nothing new in wattmeters. 
An ordinary instrument taking 10 amperes at power factor 0°6 
is traversed by an in-phase current of six amperes producing the 
true deflection, and also by a quadrature current of eight amperes, 
which is supposed to have no effect at all. Mr. Edgcumbe 
considers that the quadrature transformer is not free from 
magnetie disturbances, but he has probably overlooked the fact 
that only the secondary coil need be shielded. А stray flux 
passing simply through the primary does not affect the 
deflection at all. The secondary coil is absolutely shielded 
by the iron because it is placed in the air-gap, and is 
magnetically short-circuited so far as stray fields are concerned. 
He is more to the point when he says that the troubles of the 
iron-cored electromagnet have been removed from the instru- 
ment only to reappear in the transformer. The answer to this 
is that iron may be used for two purposes: to increase the 
sensitiveness or to shield the coils from stray fields. It is used 
for both purposes in the shunt electromagnet without giving 
rise to error, but in the quadrature transformer it is merely 
used for shielding, because the instrument is already highly 
sensitive. The result is that the air-gap can be so increased 
that the troubles of the series magnet disappear. The iron of 
the transformer has hardly any effect on the sensitiveness of the 
instrument. The result of a long and troublesome investigation 
on these transformers has been to show that it is a mistake to 
use the iron so as to increase the flux much above what it would 
be if the iron were removed, For this reason the form of watt- 
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meter shown by Dr. Drysdale is of special interest to me. Dr. 
Drysdale states that he still prefers the series form of electro- 
magnet. On this point we must agree to differ. The wattmeter 
he shows is certainly very simple to construct. I notice that he 
has designed the electromagnet like the quadrature transformer, 
and has placed the magnetising coil in а similar position. This 
form of magnet I pointed out in my previous paper as the best 
form to adopt, but my tests have shown that if the air-gap is 
large enough to sufficiently reduce the hysteresis error there is 
not much gain in sensitiveness due to the presence of the iron. 

Mr. Edgcumbe thinks we have overlooked the virtues of the 
dynamometer wattmeter. The new instrument is itself of the 
dynamometer pattern, because perfectly definite paths are pro- 
vided for the magnetising ш moving-coil currents. he 
ordinary dynamometer instrument, however good it may be 
for alternate currents, is equally good for direct currents. 
Why then is it never used for Wheatstone bridges, potentio- 
meters, and induction tests? How is it that the Siemens 
dynamometer, which at one time was employed mainly on 
direct-current circuite, is now hardly ever used except with 
&lternate currents ? Of course, it is because there are other 
direct-current instrumenta much more sensitive and satisfactory 
even than those of the dynamometer class. This investigation 
really started with the definite object of finding, if ible, 
instruments for alternate-current circuits having the desirable 
properties of those of the permanent-magnet moving-coil type. 
I consider that this object is now attainable, and is only 
attainable, with the aid of the shunt excited electromagnet. 

Mr. Edgcumbe objects to our way of rating wattmeters, but 
if the rating he suggests were adopted the wattmeter would 
either deflect off the scale for full.load current whenever the 
power factor exceeded 0'5, or else the instrument would be 
rated for a current for which it would not be commercially 
used. It is no doubt an advantage possessed by most good 
altermate-current instruments that they can be checked on 
direct current. But such checking is usually done with the aid 
of good portable permanent-magnet instruments, and when 
similar instruments are available, as I believe is now the case 
for alternate-current testing, the need of direct-current checking 
disappears. It із no more a disadvantage of these new instru- 
ments that they can only be used with alternate currents than 
it is a disadvantage of permanent-magnet instruments that they 
can only be used with direct currents. 

Prof. Kapp's remarks, I am gratified to note, were mainly 
commendatory. As regards the question of wattmeters on 
unbalanced loads, he correctly supposes that I was referring to 
the case in which a single wattmeter is expected to measure 
the total power of an unbalanced multiphase circuit. The 
multiphase instruments he alludes to are not single instruments, 
but two or more instruments put into one case, and arranged to 
operate on a single moving system. Such instruments, like the 
more complicated commercial forms of phasemeter, are only 
correct on one assumption which can never be quite true in 
practice. It is this. The multiple instrument really consists 
of two or more complete instruments, each of which when 
properly connected to the circuit will act by itself, and will 
have its own scale. The assumption is that the scale markings 
arein exactly the same position for each scale. Many of the 
best firms claim, аз а sign of their care in manufacture, that 
each instrument they mako is independently calibrated. This 
is not only a proof of careful manufacture, it is also a confession 
that even with the best firms it is not possible to construct 
instruments to work exactly to a predetermined scale. But 
this power is exactly what is assumed by a firm issuing a 
multiple instrument. Until such perfect construction is 
possible, multiple wattmeters and phasemeters cannot be quite 
correct on unbalanced three-phase loads. 

Dr. Drysdale regards the new instrument as an old friend,” 
as an induction wattmeter spoilt by additional complexity. I 
totally dissent from such a view. At best it amounts to using 
the new quadrature principle to give another aspect to the 
action of an old instrument, and to add one more to the various 
conflicting theories of its working. But the explanation is 
almost wholly assumption, and would involve as з consequence 
that induction ammeters and voltmeters could not work at all. 
The eddy-current disc and the series magnet do not fulfil the 
conditions necessary for a quadrature transformer. The reactive 
influence of the eddy currents on the magnet is wholly ignored, 
and also the self-induction of the current circuite. Nothing is 
said of the eddy currents due to the shunt magnet. It would 
be just as logical to assume that the disc forms the secondary of 
the shunt magnet winding, the eddy currents being in phase 
with the voltage and aéted on by the series magnet flux in 
phase with the line current. This view would make the induc- 
tion instrument appear like another old friend "—the dynamo- 
meter wattmeter. But neither of these views is correct. 
They are each the result of assumptions which remind one of 
the definition of faith once given by a schoolboy—the belief 
in that which we know to be untrue. In the new instrument 
each has its definite function to perform, and the precision 
with which it acts can be accurately verified by measurements 


which are quite independent of the normal action of the instru- 
ment. The mathematical theory of the eddy-current instru- 
ment has been as yet far too complex for solution, whereas the 
theory of the new instrumenta has been very completely worked 
out. 

Mr. Irwin's resistance method of compensation is one of the 
two methods referred to in the paper as having been investi- 
gated and found satisfactory. The other method, involving an 
extra winding on the electromagnet with the ends of this wind- 
ing connected through а condenser, is described in one of the 
patente (No. 2,416 of 1907) taken out in connection with these 
instruments. The resistance method is very simple and con- 
venient, and is applicable when the line current is at low 
potential and not too great in magnitude, as, for instance, when 
the instrument currents are supplied through current trans- 
formers. I am much indebted to Mr. Irwin for recalling my 
attention to this method, for although I had noticed it before, 
I had not fully realised ite possibilities. In many cases the 
condenser method is preferable, and has the great advantage 
that it can be used not only for the quadrature wattmeter, but 
also for neutralising the errors due to ordinary current trans- 
formers, which errors in tice are usually more serious than 
those intrinsic to the actual wattmeter used. The error of the 
new instrument is small and obeysa precise law. This makes 
exact compensation easy. The resulting advantages are clear, 
for the instrument can be made smaller, less expensive, and 
even more accurate. 


RESISTANCE LEADS FOR COMMUTATORS. 


À patent granted to Messrs. Siemens Bros. Dynamo Works, 
Limited, relates to resistance leads for single-phase com- 
mutator motors which are constructed so as to obviate the 
use of sweated or soldered joints, thereby enabling the 
resistance to withstand undue heating. The resistances, А 
(Figs. 1 and 2) are iu the form of flat strips, a, stamped 
out of sheet metal, preferably German silver. Fig. 1 
shows half the strip and the other half is of similar 
shape but reversed and bent round parallel to E rds 
shown, at tbe point b. The two parte, a, are separated by 


it 
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mica strips, e, from each other and from the copper 
plates, d d!, whieh are connected respectively to the 
armature winding and the commutator, the copper 
plates being of the same external contour as the 
resistances. The ends, f f}, of the resistance strips pass 
through apertures in the mica strips into direct contact 
with the plates, d di. A group of resistance elements thus 
formed is clamped together between side plates, g (Fig. 3), 
and held by rivets, 4, in insulating sleeves, À!, between the 
fold of the resistance strips, one of the rivets being pre- 
ferably placed just over the contacts, f f!. The resistance 
elements, A, may be further protected by surroundin 

them with an insulating envelope, i, before clamping, an 

space may be saved by omitting one of the outer mica 
plates, e. The blocks, B, are assembled in a circular series 
at either end of the armature, the blocks being secured, 
in position by a clamping ring, D, which is, preferably 
formed in sections, | D 
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THE NEW GERRARD EXCHANGE OF THE On the vertical face of the switchboard opposite her she has 
NATIONAL TELEPHONE COMPANY. jack connections for each subscriber in the Gerrard-street 


— —— ca 
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During the past week we have, through the courtesy of 
the National Telephone Company, been allowed to make a 
thorough inspection of the new exchange they have com- 
pleted in Gerrard-street. This exchange has now an 
ultimate capacity of 10,000 subscribers’ lines, and the 
necessary junctions to the other exchanges within the 
metropolitan area. It replaces the previous equipment 
which was placed in an adjoining building. The company 
acquired additional space near the old exchange, on which 
the present buildings were erected. The plans were 
drawn up in such a way that when the 10,000 subscribers 
provided for in the new switchroom bave been connected, 
a second exchange, also for 10,000 subscribérs, can be 
placed partly in the new building now completed and 
partly in the buildings now nearly completed, which 
occupy the site of the old exchange. It would seem from 
this to be the policy of the company not to erect switchgear 
for a larger number of subscribers than 10,000. When 
more subscribers' lines need to be dealt with from a given 
area; they prefer to use two exchanges in the same building 
with trunk connections between them, just in the same 


way as if they were а mile or two apart. One factor in . SAEI Er ERE] 
coming to this decision is obviously the distance which an | 

operator сап reach in order to make connections between 2 

one subscriber and another. The operators аге divided — . ee | N 
into two distinct classes, according to the incoming calls Fig. 1 —Vertical Section of the Gerrard Street Exchange. 


they deal with. Those occupying what the company term 
“А” positions deal with subscribers’ calls from those | exchange, and also jack connections for numerous junction 


subscribers directly connected to the  Gerrard-street | wires to other exchanges These latter are arranged at the 
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exchange. These positions are equipped for 93 subscribers’ | lower part of the vertical face of the board, and the sub- 
wires, and at present each girl has to deal with 81 lines. | scribers’ numbers are placed above a horizontal division in 
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this board. Thus she has connection to 9,520 subscribers’ 
lines and 1,520 outgoing junction wires. These connec- 
tions are repeated along the board at regular intervals, 
and the extreme distance between the first and last con- 


Those operators occupying what the National Telephone 
Company call the “ B" positions receive the incoming calls 
from other exchanges. The junction wires used for this 
purpose have naturally a much higher load factor than any 


nection horizontally is 6ft. 3in. 
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this width, and the 
in either direction from the centre line of her position in 
order to complete a call. About 80 per cent. of the calls 
she receives, however, cannot be completed within the 
exchange, due to the fact that numbers on other 
exchanges are called. It is for this reason that 
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FIG. 4.—f£ection showing Junction on Incoming Cables. 


the junction wires are placed at the lower portion of 
the board, where they are most easily accessible. These 
Junction wires are multipled every Aft. 5}їп. along the 
board. When dealing with such calls the subscriber is 
plugged on to that junction wire which the operator in 
the distant exchange indicates. 


THIRO FLOOR PLAN 


Fid. 3.—Plan of the Gerrard Street Switch Room. 
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girl may thus have to reach 3ft. 14in. | number. At Gerrard street the “ B" positions are equipped 


for 27 incoming junctions, and at present each girl has this 
number to deal with. In this case she has to complete 
calls originating from other exchanges by connecting a 
given Gerrard subscriber with a junction wire to the calling 
exchange. She has nothing whatever to do with calls 
originating in the home exchange or with any outgoing 
junctions. Hence there is no need to place multiple junction 
connections along the vertical face of the switchboard 
opposite the “В” operators. The Gerrard numbers 
only need to be multipled, and the full number of these 
can be contained in a space 4ft. 53in. wide. Hence the 
operators in these positions have not to reach so far one 
way or the other to complete a call. 

Before proceeding to describe the equipment at Gerrard- 
street, it will be of interest to give a few more particulars 
as to the magnitude of the completed work, the detail cf 
which reflects the greatest credit on the engineers. In 
this case there was no adaptation of existing buildings to 
suit the equipment, but both buildings and the gear con- 
tained in them were designed by the staff of the company. 
In other words, the Gerrard exchange represents an engi- 
neering work designed on paper and laid down to working 
drawings without rule-of-thumb alterations which rendered 
80 many earlier excbanges a tangle of inflammable material. 
In the Gerrard-street exchange the total ultimate capacity 
is as follows : 


Subscribers’ lines J У? is 10,400 
Incoming junctions ...... ———— —ÀÁ— TQ 1,269 
Outgoing junctions . ——— — 1,520 
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rr. rd нео аа ае оне 102 
5 uM WM rS PR DM 47 
Main distribution frame . . 44,190 
ing equipment санаанаасаа 8 9,520 
Number of subscribers working. . . . . . . . .. .. . . 6,708 
$5 Junction circuits working. ee 1,917 
T working '' 5 "БОЙЛОП t 3 72 
99 99 “ ч 7 2 „ „„ „666 „ „ „„ „ „ „ 6 6 „6 60 35 
- subecribers' lines per position (average) ......... 81 
50 Junction lines per position (average). 27 
5 calls dealt with per day (average... q 175.000 
i5 н 15 usy hour (average) ......... 4,000 
"T is РА operator per day (average) 700 
» э » busy hour (average) 145 
NT subscribers per ео (average) .................. 80:9 
Mileage of single wire in cable upwards of 6.800 
Number of soldered connections - 5,500,000 
ар Incandescent lamps ..................... з 26,000 
i working contact point 5 2, 200,000 
» Cords and plugs . . . . 4,194 
is 6 m0Kł R pe s Le Р ЕРА 528, 700 
А circuits connected to main frame .................. 21,800 
15 miles of jumper wire on main frame ............... 40 
ўз underground cables leading into exchange 54 
» aerial » » з, 6 
à electric clocks .......................................... 24 
ji relays in exchange .................................... 12,966 
" subscribers’ registers 5,800 
ВЕ total operating staff .. 326 
T cost of exchange equipment (exclusive of lead- 
ing in cable and building) . £92,000 


In Fig. 1 we give a section through one portion of the 
Gerrard-street exchange which, in connection with the plans 
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500 subscribers. Thus each of the main cables coming in 
from the street is connected on to two of these vertical 
sections, Each incoming wire is provided on the main 
frame with a fuse, lightning arrester, and heat сой, which 
are designed to prevent any extraneous current from other 
Systems or from the clouds passing into the exchange. 

he height of this main frame is such that the platform 
shown in Fig. 5 has to be placed along ite length, so that 
the electricians can reach any portion of the equipment. 
At the right-hand side of the steps to this platform will be 
seen the portable electric lamps which serve to light any 
part of this main frame. Each lamp is supported from a 
wheel running on a stretched wire extending the full 
length of the frame, and the flexible cord is also supported 
in the same way at frequent intervals. This prevents this 
flexible cord being dragged across the front of the main 
frame or lying on the floor, as would be the case if the 
ordinary arrangements were used. This neat device is one 
of the great number used in the exchange to reduce fire 
risks in every conceivable way. 

The subscribers’ wires coming in on to the main frame 
are connected to the vertical contacts in what may be 
termed the main frame order. At the back of this main 
frame there are horizontal contacts which are cross con- 
nected to the vertical ones by means of jumper wires. On 
the horizontal side the order is numerical, and the incoming 
wires are there connected on to the subscribers’ exchange 
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Fig. 5.—View of the Gerrard Street Main Frame. 


(Figs. 2 and 3), will enable our readers to follow the 
generalarrangement of the equipment. The cables enter 
from below the street level at а point under the old 
exchange. They are carried on iron cable racks along to 
the new building, апа then up the wall to the apparatus 
room, which is on the first floor. Each of these lead-covered, 
paper, and air-core cables contains 600 pairs of wires. The 
paper insulation round the wires is applied in the form of 
а tube, which leaves considerable air space, and reduces the 
capacity of the ling. Where these cables rise from the 
basement to the instrument room they are contained in 
iron pipes, which protect the lead against mechanical injury. 
Fig. 4 is а section showing how these lead cables are 
jointed on to the silk and cotton coveréd wires under 
the apparatus-room floor. The dry-core cable is seen on 
the right coming up out of the iron pipe. The joint after 
being carefully made is filled up solid with a suitable com- 
pound which effectually seals the end of the cable coming 
in from the street. This joint is made immediately opposite 
that section of the main frame to which the incoming wires 
have to be attached. This main frame, shown in Fig. 5, is 
arranged in vertical sections, each containing provision for 


numbers. From this horizontal side of the main frame 42 
wire cables are carried along to the end of the frame and 
then over to the intermediate distributing frame shown in 
Fig. 6. On this the incoming subscribers are grouped 
up on to the various operators in an order chosen by 
trial in such а way as to prevent any congestion 
of calls. On certain days in the year records are taken 
of the number of calls made per hour during the busiest 
time of the day by each group of subscribers. Each operator 
is then given а proper proportion of extremely busy lines 
to deal with, witb, of course, а larger proportion of lines 
which are not so busy. On the right-hand side of Fig. 6 
will be seen the flame-proof cables coming into this inter- 
mediate distributing frame, and also the jumper wires used 
for cross-connecting subscribers to the incoming lines to 
the operators. The vertical wires passing up on the right 
of the photograph are those going to the operators. The 
two lines of gear to the left of these are respectively the 
relays and the message recorders. So far these recorders 
are only placed on those subscribers who pay by message 
rate. Fig. 7 shows the flame-proof cables leaving the 
intermediate distributing frame and passing along the 
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hanging racks on their way to the switchroom. The 
extreme neatness of this work, and, in fact, of all the 
cable connections in this exchange, is worthy of special 
note. These cables were all cut to lengths ascertained 
from the drawings before being placed in position. Fig. 8 
gives & further view of these cables up to the point of 
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which they pass through the ceiling on their way to the 
switchroom. This view also shows the fault-testing 
department, and we were extremely pleased with the 
system adopted for quickly locating and removing faults. 
The electricians on the left receive all the complaints from 
the monitors in the switchroom, with a note as to their 
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FId. 6.— The Intermediate Distributing Frame, showing Relays and Message Counters on the left. 


men on the right-hand side of the photograph. Previous 
records are then consulted, and if work is needed outside 
the card is placed in а certain division in a rack. The 
outside electricians call up at frequent intervals, and are then 
informed of faults which have to be dealt with in their par- 
ticular section When these have been seen to, word is 
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again sent by telephone as to what has been done and the 
time when the repair was effected. This is again entered 
on the card, and the interval between the complaint and 
the repair noted. A casual glance at a number of these 
cards showed how quickly this system enabled repairs to 
be made, and the systematic card records also show how 
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Fic. 7.—View of Flameproof Cables leaving the Intermediate Frame. 


conclusions as to the nature of the fault They are then 
conneeted on to the line complained of, and tests are 
made for earths, insulation, resistance, ete, both on 
the subscriber’s line and also on the subscribers circuit 
within the exchange. The results of these tests 
are entered on the ticket which passes over to the 


5 — — ͤ—ñũ—ÿä—— — — 


many times any one subscriber's line has given trouble. 
Intermittent earths are, of course, the nightmare of the 
telephone engineer, as they refuse to reveal their presence 
at regular intervals when he is testing for them. 

Fig. 9 shows the switchroom of the exchange with the girls 
at work. The operators seen at the switchboard running all 
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round this portion of the switchroom are the “А” operators, 
who, as explained above, deal with the incoming calls 
from the Gerrard subscribers The operators in the middle 
of the room handle all complaints and inquiries from sub- 
scribers. The strict rule of the National Telephone Com- 
pany is that the “А” operators must not reply to any 


6ft. Zin. apart. These multiple cables rest on an iron plate, 
which effectively insulate them as far as fire is concerned from 
the cables below which serve to multiple the outgoin 

junctions to other exchanges. The inclined screens o 
uralite (Fig. 10) again divide these cables off from the 
space below. These screens can be easily withdrawn to 


questions or complaints from a subscriber, as the time во 
spent would interfere with the service to other subscribers 
in her section. We were pleased to note the speed with 
which connections were completed, and to see that one 
operator was always ready to help her neighbour on either 
side when there were two or more calls to be dealt with 


Ето. 8.—The Fault Testing Department. 


give access to the multiple cables in question. Below 
these screens are the relays for the cord circuits of each 
operator and the cables connecting each group of subscribers 
to the operators who deal with their incoming calls. The 
plug cords cannot be seen in this view, as they are hidden 
by the perforated screen below the relays. The back of 


Fig. 9, —View of one portion of the Gerrard Street Switch Room 


simultaneously. Fig. 10 is a view of the back of the switch- 
board. In the upper portion of this photograph are seen 
the multiple cable connections, which extend all round that 
part of the switehroom seen in the previous illustration. 
Ав explained above, the line from each of the Gerrard 
subscribers is connected to a succession of jacks spaced 


the switehboard is screened off by rolling shutters which 
are practically dustproof. In the “В” section of the 
switchboard, which, as shown in Fig. 2, extends along the 
other side of the switehroom, is similar in construction, 
except that the Gerrard-street subscribers’ cables are 
arranged to multiple in a length of 4{t. 34in, and there 
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аге no outgoing junctions to provide for. In consequence 
of this the vertical height of the multiple cables is con 
siderably greater than in Fig. 10, and there is only one 
fireproof division needed. 

o show the volume of business dealt with in the switch- 
room, it has been found that there are some 175,000 calls 
5 and junction) dealt with in the course of the 

ay, and the number per hour rises to 24, 000 in the busy 


hour. Some 78 per cent. of the calls from Gerrard street 


subscribers have to be completed by outgoing junctions. 
Again, the number of calls per * А” ро per busy hour 
is 145, and the operators in the “В” position deal with 
no less than 264. The staff of the exchange includes 
no less than 226 operators. We propose to leave 
the description of the wer equipment until our 
next issue, and will conclude the present portion by 
saying that tbe cost of the exchange equipment, excluding 
the leading-in cables and buildings, has been about £92,000. 


Fie. 10. —The Back of the (A) Section Switchgear. 


It has involved the use of 26,000 small incandescent lam ps, 
6,800 miles of wire, 2,200,000 working contact points, and 
3,500,000 soldered connections. 


(To be continued. ) 


TUNGSTEN LAMP IN TOPEKA. 


The а Edison Company (U.S.A.) has taken up the 
large candle-power tungsten units to compete with the mantle 
yas lamp, and to replace enclosed arc lamps where their use 
produces bills beyond the means of the customer. It is con- 
sidered that the ideal method under which to furnish high 
candle-power tungsten lamps for the illumination of stores or 
large rooms is on a lamp-hour basis in connection with a timing 
device, which need be nothing more than а common clock 
mechanism arranged to start and stop by a magnet which is 
energised from the lamp circuit. This would be much cheaper 
and far simpler than any of the present form of meters, and 
suitable for circuits in stores where all lamps are operated at 
the same time, and also adapted for use in residences as well, 
in which case a separate mechanism would be required in each 
lamp. The Topeka Company is about to try the experiment 
of furnishing 100-watt tungsten lamps at a rental charge of 
wo cents per day, | 


TRANSFORMERS FOR METALLIC - FILAMENT 
LAMPS. 


The use of metallic-filament lamps has now become 
generally established, but there remains the difficulty of 
making lamps of small candle-power for 100 to 130 volte. 
This difficulty raises the question of transforming the 
supply voltage to such pressure as will allow the use of 
low-voltage metal-filament lamps. The present method of 
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using series adaptors compels the user to have two lamps 
of at least 30 c.p. each where a 16-c.p. might be sufficient 
for his purpose. There are various types of ceiling and 
house transformers at present on the market which give 
satisfactory promise. One of these types is the “ Foster ’ 
patent auto-transformer, made by the Foster Arc Lamp 
and Engineering Company, Limited, Worple - road, 
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Wimbledon, London, S.W., which reduces the pressure 
of the supply mains to 25 volts with а loss of only 
5 to 4 per cent. А diagram of connection is shown 
in Fig. 1. The transformer occupies a space of about 
Тїп. each way, and this gives it а great advantage. 
It is made of iron and copper, and is caleulated for the 
exact requirements of the installation upon which it has to 
work with a view to obtaining highest possible efficiency. 


«ас 


Where it is possible to divide an installation into two ог 
more sections, and where it is anticipated that a more or 
less equal number of lamps will be in use on the same 
circuit, it is advisable to install a transformer provided 
with terminals for each section, so designed as to deal with 
the maximum out-of-balance load in any circuit or circuits. 
Transformers are provided for two or more circuits, either 
at 25, 50, 100, or similar voltages, and Fiy. 2 shows the 
arrangement of an installation on these lines. Fig. 3 shows 


- -! 190 Volt 


e. 
Cércuits 


DP Мас» 
Switch 


FId. 3. 


the connection when the secondary voltage is half that of 
the primary, as in an installation of 50-c.p. and 50-c.p. lamps. 
It must be remembered that with this system the only 
thing which governs the size of the transformer is the 
out - of - balance load. Provided, therefore, that the 
difference in current taken between the two circuits was 


Fic. 4. 


never greater than five amperes, any number of lamps 
might be installed upon а 500-watt transformer. 

The Union Electric Company, Park-street, Southwark, 
London, S.E., have also various types of auto-transformers 
having а secondary voltage of 25 volts, being particularly 
guitable for low candle-power metallic-filament lamps. These 
are constructed in a great variety of ratings for various 
primary pressures as usually found on supply companies' 
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mains and for the whole range of periodicity in use in 
this country. The two chief patterns are those with a 
single-circuit secondary and those with a multiple- 
circuit secondary. Fig. 4 shows a single secondary for 
transforming from 205 volts to 25 volts. The cores of the 
transformers are constructed of a special metal having a 
very high permeability, thus reducing the iron core losses 
toa minimum. To further increase the working efficiency, 
the core plates are interleaved at the joints. The accom- 
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panying diagrams show the terminal boards of the trans- 
formers. Every board is marked with arrows and numbers 
to show the values of the voltages between the various 
stout brass terminals. Fig. 5 shows the terminal board 
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for transformers with single secondary circuit; the supply 
mains must be connected to the two terminals on the left- 
hand side of the board and the lamp circuit to the 
terminals on the right-hand side. Fig. 6 and 7 show the 
terminal boards for the multiple-circuit transformers. The 
main terminals are placed on the uppermost back of the 


MAINS 


board, and the lamp circuit terminals, whether there be 
two or three circuits, arranged at the bottom. It will be 
noticed that the Union" transformers supply a separate 
terminal for every lead, so that no wires need be bunched. 


LONDON POWER BILLS. 


The London and District Electricity Supply, the London 
Electric Supply, and the London (Westminster and Ken- 
sington) Electric Supply Companies’ Bills have been 
referred to а select committee of the House of Lords for 
consideration. The committee will consist of Earl Cromer - 
5 Earl Lytton, Viscount Cobham, Lord 

amington, and Lord Welby. Their lordships will meet 
on May 7, when they will at once proceed with the hearing 
of the arguments and evidence. 

The Metropolitan Electric Tramways Bill, having passed 
through the whole of its stages in the House of Lords, has 
been sent to the House of Commons, where it will be 
presented for first reading after the Easter recess. 
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FIREBRICKS IN BOILER FURNACES. 


Of late years the use of mechanical stokers, hot air, 
forced or induced draught, and other causes have brought 
about a considerably heavier duty on the linings of boiler 
furnaces than used to be the case in earlier times. Con- 
currently with this has arisen a considerable amount of 
scientific and continuous investigation of the performance 
of boilers by means of CO, recorders, draught gauges and 
the like, and, moreover, mechanical engineers have 
apparently conceived a much more commercial view of 
boiler repairs than they formerly had, necessitating the 
repairs and maintenance costs of boilers being kept down 
to the uttermost farthing. All these causes have made it 
extremely essential that furuaces should be built very well 
to meet these rigid conditions of modern practice. 

As a result of this increased demand for durability in 
furnace linings, manufacturers of firebricks have given a 
good deal of care and attention to their manufacturing pro- 
cesses, and have supplemented the supply of bricks by 
placing on the market several good preparations for 
rendering the bricks still more durable and giving the 
brickwork an almost unbroken surface. In past days, when 
little attention was given to per 5lb. of coal per pound of 
Steam or per square foot of grate area, the extra quality of 
the firebrick used was almost immaterial, and it was not an 
urgent matter as to whether any skill was exercised in the 
building of the furnace. Nowadays a boiler engineer is 
ably assisted by the firebrick manufacturer, who can be 
depended upon to do his best to produce an article suited 
for its work, | 

It must not be taken for granted that one brand of 
firebrick сап be adopted universally. Each district, which 
has usually its own class of coal, will require a firebrick 
. Suitable more or less to the nature of the coal, and also, of 
course, to the amount of work done in the furnace. The 
boiler engineer should experiment with two or three brands 
of firebriek and note their exact behaviour, so that a fair 
. comparison can be arrived at as to the one most suited for 
the conditions of its work. It is advisable to take the 
manufacturer into confidence on the subject, so that he may 
be able to give his valuable help in arriving at the best 
result. 

Where it is important to keep the cost of briekwork 
down, itis advisable to grade the quality of the firebricks 
according to the furnace temperature which they will meet. 
The brick that will do for an ordinary kitchen boiler, 
although cheap in first cost, is useless when placed in the 
lining of à cupola furnace, whereas if the brickwork of an 
ordinary boiler were faced with cupola firebricks, the initial 
eost would be excessive. Where alarge line of furnaces 
or kilns are to be erected it is worth while using high heat- 
resisting bricks only in close proximity to the fires, and 
grading off the quality until in the flues the character of 
the bricks approximates to that of the ordinary clay. 

The setting of the bricks is a matter calling for the best 
skill in a bricklayer, as the result of placing the best quality 
of brick in the hands of a clumsy man is an immediate 
failure. The most important point to watch is that the 
joints are kept toa minimum. The fireclay cement should 
be perfectly liquid, and the bricks should be dipped into 
the fluid just enough to give them а kind of wash. This 
means that in fire-arches especially it is essential that the 
bricks should be nice and true and meet over the spring of 
the arch without cutting. If cutting is unavoidable, the 
cut face should be rubbed down to make it as smooth as 
possible. The firebricks for use in a furnace should have 
been kept under cover and free from wet. They should 
not be dried quickly or artificially, and bricks that have 
been once used in a furnace should not be used again, at 
any rate for best bricks. If in good condition, they may 
be used up for packing or filling up. 

It is not economy to try and patch up any parts of the 
furnace in case of repair, as the trimming round necessary 
to join in the new work to the old disturbs the surround- 
ing construction. In the long run it is better to renew the 
brickwork entirely, in order to make a satisfactory job, on 
the principle of the old proverb, Do not put new wine 
into old bottles." 


After building the brickwork in boilers it should stand 
for at least 48 hours, if possible, and then dried off slowly 
by subjecting it to the heat from а slow fire; the more 
slowly it is allowed to dry the better it will stand, 
and the same principle applies to its treatment durin 
operation when cooling down the boiler. This shoul 
be accomplished as slowly as possible, otherwise the 
deterioration of tbe brickwork will be very great. These 
conditions are not always possible in cases of emergency, 
so that opportunities should be seized to renew the brick- 
work linings of boilers when the full time requisite can be 
allowed, and should not be delayed until tbe arches fall in. 

Fireclay in itself contracts and crumbles away if subjected 
to heat, so tbat the less of it used the more solid is the 
work.. If any water chances to get on or through to the 
furnace, especially if the brickwork is hot without the fires 
being actually alight, this will do a great deal of harm by 
causing the bricks to crack and break away. All leak 
through the boiler tubes or drums should be carefully 
watcbed and stopped immediately, and if any water has 
got into the brickwork this should be speedily renewed, as 
it will almost certainly give out after the renewal of active 
firing. 

There are some patent preparations on the market for 
mixing with the fireclay in order to improve the binding 
qualities of the latter, and these can be used with some 
measure of success on ordinary or indifferent work ; their 
use on first class work can, however, be put in the same 
category as painting the lily. If the brickwork is likely 
to be attacked at any particular point by the flame, or 
where brickwork is put up in order to divert or direct the 
flame, this can with advantage be coated with some of the 
covering preparations sold for this purpose, and this will 
be found to greatly help bricks to resist the fierce heat. 
A little experimenting with one or two of the different 
materials recommended for each particular class of work 
will show what is the most suitable for their work. It is 
within the writer’s experience that arches put up by con- 
tractors for boilere, and which came down a few months 
afterwards, have stood for two years when built and coated 
over as described. 

The whole conditions of the furnace need to be carefully 
studied in order to obtain the best construction consistent 
with good steaming qualities, and it is impossible to lay 
down hard-and fast rules. An arrangement which will 
suit one engineer is scoffed at by another, and what one 
man may be prepared to sacrifice in economy the other is 
prepared to risk in upkeep. The above general principles, 
however, afford some slight idea as to the methods to be 
adopted in overcoming difficulties connected with brick- 
work linings in boilers. 


EXTENSION OF ELECTRICITY PLANT AT 
BERMONDSEY. 


Some extensions to the generating plant at the Bermondsey 
Corporation electricity works were proposed by the Electricity 
and Street-Lighting Committee and supported by the Finance 
Committee at a meeting of the Bermondsey Borough Council 
on Tuesday evening. The electrical engineer reported that the 
engine-room has space available for two steam dynamos. This 
space could be occupied by either two steam-turbine-driven 
dynamos of 1,000 kw. capacity each, or by two dynamos driven 
by reciprocating steam-engines of 750 kw. capacity each. Не 
preferred to install machines of the largest possible size in the 
space available, and expressed the opinion that it would be 
better policy to install at the present time a steam dynamo of 
750 kw. capacity. Accordingly, his estimate was as follows: 


One steam dynamo, 750 kw. capacity... . £5,810 
One marine boiler, 14,0001b. evaporation .................. ,900 
One condenser, 25, 000l¹ñbpb—a—ͤ— L—ſ u- ll 8,460 

CCC £11,170 


The present plant capacity is 1,475 kw., and the highest load 
observed was 1,055 kw. The proposed plant will be capable of 
generating 1,855,000 units a year, with a load factor of 28 per 
cent.; this at 1°75d. per unit will produce £13,580 ; if the total 
working expenses at ‘82d. per unit (£6,269) are deducted, 
together with £793 repayment of loan and interest, it leaves a 
surplus of £6,518. 
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A NEW METHOD OF DETERMINING MEAN 
SPHERICAL AND MEAN HEMISPHERICAL 
CANDLE - POWER FROM THE CURVE OF 
LIGHT DISTRIBUTION. 


There is a well-known graphic method, generally known 
as the method of “ Rousseau diagram,” for determining 
the mean spherical intensity of a luminous source when the 
curve of mean luminous intensity in altitude —or, briefly, 
the polar curve—has been obtained. The Rousseau diagram 
has been much used by photometrists, and has been 
frequently referred to in photometrical literature, so that 
no detailed deseription of it is needed here. Briefly, a 
circle is described on the diagram about the luminous 
source as centre, and horizontal lines are drawn at succes- 
sive angular distances, from the zenith to the nadir. 
Along each horizontal line the mean azimuthal intensity 
for the corresponding angular distance is laid off by measure- 
ment of the given curve, all horizontal distances being 
taken from a common vertical. The outlying ends of the 
various horizontals are then joined by a broken line, and 
the area contained between the broken line and the 
vertical is measured. The horizontal length of that 
rectangle which on the same vertical base contains an 
area equal to the measured area, is the mean spherical 
intensity of the source to the scale of the original polar 
curve. 

Dr. A. E. Kennelly in an article in the Electrical World 
suggests a new method for which he claims the advantage 
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of yielding the mean spherical intensity as the length of 
& certain vertical straight line, or as a one-dimensional 
quantity. This dispenses with the use of a planimeter or 
equivalent surface- measuring device. It consists essentially 
in determining graphically from the given polar curve an 
evolute, and the involute of the same, and then projecting 
this involute upon a vertical line. Half the length of 
the projection is equal to the mean spherical intensity, to 
the same scale as the original polar curve. The entire 
process requires only an angle protractor and а pair of 
com passes. 

The new graphical method may best be explained by 
reference to the diagram, which shows its application to the 
particular case of a simple circular polar curve, OAH B 
This polar curve roughly corresponds to the distribution of 
intensity from an inverted incandescent lamp having its 
base at V and tip at V’, except that the tip candle-power 
does not usually fall off so much as the curve between B 
and О The mean borizontal intensity would be ОН, the 
diameter of the circle, and corresponding, say, to 10 c.p. 
The construction is adapted to zones of 30deg. Find the 
radii of the midzones—: e., at + 75deg., + 45deg., + 15deg., 
—15deg. – 45deg., —75deg. Mark these by tho dotted 
lines O /, Os, Or, От, Os, О? respectively. 

With radius Or and centre O, describe the arc Ara 


through an angle of 50deg. Draw the radius Oa at the | 


end of the are Measure from a, along а О, a distance ab’ 
equal to О s, the second midzone radius. With centre b, 
and radius O s, describe the arc ac through an angle of 
30deg., so that b c makes an angle of 60deg. with the 
horizontal О Н. Draw the line bc at the end of this arc. 
From c toward b mark off a distance cd equal to О f, the 
third midzone radius. With centre d and radius О ¢ 
describe the are c e through an angle of 50deg., so that de 
mukes an angle of 90deg. with tbe horizontal О Н. Draw 
the line d e. Extend the are л с с е from the horizontal 
to the vertical beneath in the same manner as above, by 
steps of 30deg., with centres О, Ё, and d' and radii От, 
О з, and Of respectively. The curveecarr а c e will 
now be continuous and complete. Draw a vertical line 
Q Q' through the convenient point H, and project hori- 
zontally the points e, c, а, а, с, and е upon the same. 
Then half the distance Q Q' between the end projections 
will be equal to the mean spherical intensity of the lamp. 
The length Н Q is the upper hemispherical intensity. The 
length Н Q' is the lower hemispherical intensity. Ву 
measurement the half length of Q Q' is found to be 
7°78 units. The lamp, therefore, has a mean spherical 
candle-power of 7°78, and a spherical reduction factor of 
‘778. In Table I. the theoretical value is worked out, and 
equals 770. 


TanLE I.—Analysis of Construction followed in the Figure for а 
amp of Simple Circular Polar Curve. 


т 5 Elevation повис 

Lon 5 Sin 6. А ge of midzone] Cos 8. ix B 
ў (А вір 0). 

90? 1:00 — — — — 

60? 0:866 0:134 15° 0:2588 0:034,68 
50° 0`50 0:566 45° 077071 0:258,82 
0° 0`00 0`500 15° 0`9659 0:482,95 
0716,45 


Dr. Kennelly shows the application to various other forms 
of distribution curves, and proves that 15deg. or even 
20deg. zones give ample accuracy for practical purposes. 
He concludes: The new graphic method for evaluating 
the mean spherical intensity of а lamp directly from its 
polar curve, above described, expresses the result as u 
straight line. It performs the same function as the Rousseau 
diagram, but dispenses with the planimeter, requiring 
only compasses and protractor. It possesses, theoretically 
at least, as great a degree of accuracy as the Rousscau 
diagram for a given number of zones. It gives at a 
glance the upper and the lower hemispherical intensities, 
the mean of which is the mean spherical intensity. lt 
further enables the luminous flux through any zone, pir 
radian of azimutb, to be read off directly from the line cf 
projection. It has been found practically useful.” 


THE WEDEKIND PRIMARY CELL. 


A. Wedekind has recently brought out a new copper- 
zinc-alkali cell which shows a considerable advance on exist- 
ing cells. It has an open circuit voltage of just over one 
volt, bas a high discharge capacity (the largest size can 
supply 80 amperes), and is readily regenerated. The positive 
element consist of a cast-iron case, which also forms the 
outer containing vessel. The inner faces of this case are 
copper plated, and are provided with slots and pegs to 
hold the oxide of copper active material. The whole is 
heated and forms a solid black mass. During discharge 
this mass becomes red through conversion to copper. 
Recharging is accomplished by heating the case for three 
ог four hours in a bake oven. When the substance has 
once more turned black the operation is complete, as 
the action takes place from the inside outwards. Numerons 
tests have been made on three sizes of cell—viz, for 
1, 2}, and 40 amperes discharge—both by the manufacturers 
and by the Reichsanstalt. One of the large cells gave 
40 amperes for 19 bours, or 760 ampere-hours, at a terminal 
voltage falling from 57 at the start to 41 at the end, 
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The watt-hours given out were, therefore, about 380. The 
consumption of zinc was 1°28 grammes per ampere-hour, 
as against a theoretical value of 1:19 grammes. The internal 
resistance of a cell varies from 01 ohm to 001 obm. Tho 
active materials are zinc and caustic potash, which naturally 
prove somewhat expensive as a fuel, in spite of the closo 
approximation to the theoretical consumption which is 
attained. The cell is, therefore, not likely to come in for 
automobile work or other heavy power work, but shoul! 
prove advantageous as a substitute for many of the older 
forms of primary cell.—Centralblatt für Accumulatoren und 
Galvanotechnik. 


UNIVERSITY COLLEGE. 


The following appointments have been made for the 
year 1908-9: the Right Hon. Lord Reay to be chairman 
of the College Committee; Sir Edward Busk to be vicc- 
chairman ; Sir Felix Schuster to be treasurer. The con:- 
mittee have received the sum of £1,528. 12s. 6d., being 
the bequest of the late Madame Halfon, for the foundation 
of two prizes to be called The L. M. Rothschild Prize 
and “The Hester Rothschild Prize." In accordance with 
Madame Halfon’s will, the subjects for which the prizes are 
to be awarded will be determined in consultation with tho 
Chief Rabbi. The report of the College Committee for 
the year 1907-8 has just been issued. During last session 
there were 1,191 students, of whom 171 were registered 
as post-graduate and research students. 

The report contains a record of the extension of the 
college buildings that has been made possible by the 
removal of University College School, and by the provision 
of a new building for the advanced ше departments. 
Among the departments that have specially benefited by 
the recent enlargements are those of engineering. The 
drawing office has been enlarged and completely rearranged. 
It is now worked in two sections: (a) a junior office, pro- 
viding 85 drawing-bench places; (b) a senior office, pro- 
viding 50 drawing-bench places. An engineering museum, 
with a demonstration room adjoining, is being equipped. 
In the basement a new hydraulic l..»oratory will be equipped, 
and space is available for extensions to the heat-engine 
laboratory, with a room ‘adjoining it for carrying out 
calculations and for research work. 

The department of electrical engineering, which before 
was much cramped, has been provided with almost as much 
floor space again as it had before. Тһе new rooms con.- 
prise a lecture room, with apparatus room adjoining it on 
one side and a demonstration room on the other ; a research 
laboratory, at the present time equipped mainly for the 
study of high-frequency electric currents and radio- 
telegraphy, generating apparatus being provided both for 
spark and arc telegraphy, and for measurements and 
investigations necessary in connection with it; a new 
dynamo room ; the old lecture room is to be reconstructed 
so ав to make room for dynamo machines; а new professor's 
private room. 

The report also deals in full with the work of the 
faculties for the past year, and gives a list of the researches 
and original papers published during that year. This list 
occupies 13 octavo pages. Among the departments that 
seem to have been specially productive may be noted the 
department of applied mathematies under Prof. Karl 
Pearson, from which no less than 28 important papers have 
issued during the year. Seven of these were from the 
Francis Galton 1 of National Eugenics. The 
departments of chemistry under Prof. Sir William Ramsay 
and Prof. J. Norman Collie produced 24 original papers, 
while the sub- department of spectroscopy issued seven. 
In the faculty of arts six important publications were 
issued from the department of German, six from the 
departments of history (five of them by Prof. Pollard), 
rue the department of Egyptology was responsible for 
our. 

The list of post-graduate courses is valuable as an indica. 
tion of the extensive provision for higher work that is now 
to be found in London. The short reports of the students’ 
societies show that the corporate life of the college is in a 
healthy condition. Among the new societies is specially 


to be noted the Intercollegiate Law Students’ Society, 
which is an evidence of the growth and activity of the law 
faculty. The report contains a résumé of the results of the 
Treasury visitation. These results are for the most part 
eminently satisfactory to the college. The Treasury 
visitors dwell, however, upon the need of new accommoda- 
tion for the department of chemistry. The report concludes 
with a summary of the urgent needs of the college if it 
is to meet the demands made upon it. 


ALTERNATORS IN PARALLEL, 


At a recent meeting of the electrical section of the 
Western Society of Engineers (U.S.A.) an experimental 
lecture on the paralleling of alternators was given by 
Prof. Morgan Brooks. The interesting feature of the 
evening was a demonstration of ordinary synchronisation 
and Prof. Brooks’s self-synchronisation method. Through 
the courtesy of the Commonwealth Edison Company, a 
synchroniser and ammeter at the lecture hall in the 
Monadnock Building were connected to the switchboard 
gallery at the Harrison-street station so that all the usual 
switchboard indications of phase difference and current 
could be read direct by the audience in the lecture room. 

A 200-kw. rotary converter was motor-driven and thrown 
in parallel with the station bus bar. The first experiment 
was done as accurately as possible with no noticeable 
ammeter deflection. In the second experiment the motor- 
generator was switched in at perhaps 15deg. out of phase, 
when a rush of current amounting to 2,000 amperes was 
observed, representing & momentary overload of about 
50 per cent. Then a reactance coil was connected between 
the 200-kw. machine and the 'bus bars, and synchronising 
was done 50deg, 90deg., and 180deg. out of phase, the 
maximum current bring about 600 amperes at 180deg. 
As a final exhibit, the motor was speeded up until a con- 
siderable difference in speed was attained, the synchroniser 
revolving too rapidly for proper switch closing. A paralleling 
switch was then thrown, and speed adjusted until the 
machine was running steadily. The coil actually used for 
this work consisted of 12010. of No. 0 copper wire wound 
on a reel just as it came from the storeroom 

In discussing the paper, several speakers spoke of the 
reduction of synchronising difficulties to-day as compared 
with conditions of 10 years ago before the introduction 
of the synchronising instruments. Mr. E. F. Smith, of 
the Commonwealth Edison Company, stated that damage 
due to synchronism was a negligible factor in their opera- 
tion to-day, and that no trouble had arisen for many 
years He suggested, however, that this method would 
doubtless serve for quicker synchronising of frequency 
changers. In such a use reactance coils would be connected 
both in the motor and generator circuits, and both motor 
and generator switches closed at once. Mr. Abbott, also 
of the Commonwealth Edison Company, stated that a 
smaller size of wire could be used for synchronising than 
in this case, and he believed that under favourable con- 
ditions ilb. of copper per kilowatt would be sufficient for 
such а coil. 

Prof. Brooks closed the discussion by calling attention 
to tbe rather unexpected reactance of such small coils in 
this work, such a coil probably being cheaper than a 
reactance with an iron core. A considerable current over- 
load might safely be carried, since the coil was in use for 
such a very short time. When the inductance depends on 
the magnetisation of an iron core a large momentary rush 
of current may occur, and the very purpose of the coil be 
thereby destroyed. Electrical World (New York). 


THE ELECTRICAL ENGINEERS’ BALL, 1908. 


This, the fifth annual function of its kind, was more than 
usually successful as regards both the number of guests 
attending and the financial result. At their meeting held on 
March 31 the committee were enabled to vote from the avail- 
able balance for the year a sum of £75 for the benevolent fund 
of the Institution of Electrical Engineers, 
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CORRESPONDENCE. 


“One man's word is no man's word, 
Justice needs that both be heard.” 


QUESTION No. 1,081. 


Sig, —Kindly allow me to point out an error in tbe 
sketch (Fig. 2) given by *R." It will be seon that the 
equaliser bar is connected directly across the brush posts. 
Compound-wound machines fitted with interpoles would 
not run satisfactorily if connected in this manner. Suppose 


one machine to be running on the load and that it is 
required to run another in parallel, if the series windings 
are in, on the negative wire, which is in accordance with 
modern practice, the equaliser and negative switches will 
be closed first. Now the interpoles and series winding of 
the incoming machine will be in parallel with the windings 
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of the machine which is already on load, therefore one-half 
of the current (assuming their resistances to be equal) in 
the latter will flow through the interpoles and series 
winding of the former, and, since the armature of the 
former is practically unloaded, vicious sparking at the 
brushes will take place, owing to the heavy currents 
induced in the coils undergoing commutation. The correct 
connections for two compound-wound machines fitted with 
commutating poles are those shown in the accompanying 
diagram, from which it will be seen the only current that 
passes through the interpoles is the armature current.— 
Yours, eto., M. Moreton. 


TELEPHONE RATES. 


SIR, —Mr. H. Laws Webb says in your issue of March 26, 
“Certainly the unit of the local telepbone service is the 
cffective call. What else should it be?" If the unit in 
telephony be the effective call as the loaf in a bakery, the 
book in the publishing trade, or а newspaper, why does the 
National Telephone Company not sella single effective call 
as the baker selle a single loaf and the bookseller sells a 
single book ? ' 

Why does the Telephone Company not sell а single 
effective call before the subscriber bas paid 500 or 600 
calls, neither effective nor ineffective, but non-existing 
calls? The answer is as simple as the question: because 
the effective call is not the unit of sold matter as the loaf is 
in а bakery or the book in the publishing trade.— Yours, eto., 


J. BAUMANN, 
Editor Zeitschrift fiir Schwachstromtechnik. 


THE FUTURE OF THE TELEPHONE SERVICE. 


SIR,—Perhaps you will allow me to say again that I 
have no position in the National Telephone Company's 
organisation, and therefore no title. Since Mr. Bennett 
prefers to deal only with personal matters, and you 
apparently think them of so much importance, perhaps you 
will also allow me to say the following: In the first place, 
I should think that knowledge of the working of the 
largest commercial telephone organisation in the world 
would entitle one to speak on telephone matters. I have 
been more or less in touch with the work of the National 
Telephone Company for the past 14 years, and in fairly close 
touch with it for the past five. But also I have been 13 
years in telephone work in America and have made not 
less than & dozen visits to the Continent, sometimes quite 
long visits, almost exclusively to study telephone work. 
So that not only do I know English and American 
telephone conditions, but also those of almost all the 
countries of Europe, from Norway to Spain, and from 
Belgium to Russia. I have friendly relations with telephone 
engineers and administrators in all the principal capitals, 
and often exchange information with them. I am conault- 
ing engineer to the French Association of "Telephone 
Subscribers, whose work during the last four years has 
done much towards influencing the French Government to 
reconstruct the Paris telephone system (on common-battery 
lines) and to recommend to the French Parliament the 
adoption of а measured-rate tariff. 

Consequently, when I say that the great majority of 
experienced telephone men and studente of the telephone 
question are agreed that the measured-rate principle makes 
both for the soundest development and the highest 
efficiency of the telephone service, I speak with knowledge, 
and the exact truth. No bias I may have in favour of 
commercial working of & growing industry like the 
telephone service instead of Government or municipal 
working has any bearing on that. 

I discuss bias and personal matters solely because these 
are Mr. Bennett's chosen ground, to which he always 
returns with such fervid insistence. Опе can pardon his 
ill.temper, because it is a not uncommon trait in human 
nature to fall back on abuse when beaten in argument. 
But surely talk of bias on this particular aubject comes 
oddly from one who established a very successful and 
lucrative monopoly in advising municipal telephone systems, 
and quite naturally desires an extension of those systems 
and of that monopoly. 
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Let us agree, Mr. Editor, tbat Mr. Bennett bas nailed 
the flat-rate flag to his mast and I the measured.rate flag to 
mine, and if we bavo to argue telephone questions, let us 
argue them on their merite, without personalities, without 
heat, and without crudity of expression. The rapier is so 
much more interesting a weapon than the bludgeon.— Yours, 
ete., HERBERT Laws WEBB. 


[Let me be personal for once. I do wish that every 
personal question could be avoided in this and all 
controversy. Let it be assumed tbat gentlemen on 
opposite sides do come honestly and squarely to the opinions 
they hold. My brief is to listen to all sides, to remain an 
unbiassed observer, and to record all views, so tbat, as 


Carlyle said, “by much speaking we ultimately get the 
real truth.”—C. H. W. B.] 


LONDON COUNTY COUNCIL. 


The official opening of the Strand to the Embankment 
subway extension has been fixed for to-day (Friday). 
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Entrance to Subway from Thames Embankment. 


With the completion of this new subway the tramways 
on the north side of the River Thames are linked up with 
those on the south side of the river, and in future it will be 
possible to travel from the extreme north to the extreme 
south of the London County Councils system without 
change of cars, though it should be noted that the subway 
in Southampton-row, of which the new subway is an 
extension, will only permit the passage of single-d«ck cars. 
The tramway track was inspected on behalf of the Doard of 
Trade yesterday. The length of the extension from Aldwych 
is over 600ft, and the route followed by the subway is 
under the Strand, immediately west of Wellington-street, 
and thence under the Waterloo Bridge approach to the 
junction with the Embankment west of Waterloo Bridge. 
The diameter of the tunnel is 16ft. Itisintended ultimately 
to link up the subway tramways with the Highgate and 
Hampstead systems at Camden Town, and the route to be 
followed would give tramway access to the Euston terminus 
of the London and North-Western Railway. The whole of 
the work nas been carried out to the designs of Mr. Maurice 


Fitzmaurice, chief engineer to the London County Council, 
with Mr. F. O. Stanford as resident engineer. 


AN ARMATURE COIL-WINDING MACHINE. 


A type of coil-winding chuck recently patented in 
America by Е. R Kunkel was described in the Electrical 
World, and a diagram of which is shown below. A rotatable 


spindle carries the chuck, in which a circular opening is 
arranged for the insertion of the armature coil. The chuck 
has guiding arms which serve to direct the wire into the 
grooves of the armature when the latter is being wound. 


FORTHCOMING EVENTS. 


Fripay, APRIL 10. 


Institution of Mechanical Engineers.—At 8 p.m., at Storey’s- 
gate, St. James's Park, S. W., The Effect of Mixture, Strength, 
and Scavenging upon Thermal Efficiency,” by Prof. Bertram 
Hopkinson; ‘‘The Governing and the Regularity of Gas- 
Engines,” by Mr. James Atkinson. 

Royal Institution.—At 9 p.m., ''The Carriers of Positive Elec- 
tricity,” by Prof. J. J. Thomson. 

Physical Society.—At 8 p.m., at the Royal College of Science, 
South Kensington, papers by Prof. Bragg and Mr. Madeen, and 
Mr. W. Duddell. 

SATURDAY, APRIL 1]. 

Institution of Electrical Engineers (Students' Seotion).— Visit 
to the electric lighting station of the London and North-Western 
Railway, Chalk Farm. 

Royal Institution.—At 5 p.m., ''Electrical Discharges through 
Gases," by Prof. J. J. Thomson. (Lecture VI.) 

Birmingham and District Electric Club.— At 7 p.m., at the 
Colonnade Hotel, New-street, ''Electrie Train Lighting,” by 
Mr. T. H. Bridcutt. 


MONDAY, Al RIL 15, 
Institution of Mechanical Engineers.—At 8 p.m., '' Mechanical 
Stokers,” by Mr. E. B. Ellington. 
TUESDAY, APRIL 14, 
Institution of Electrical Engineers (Manchester Local 
Section). — At 7.30 p.m., atths University (Physical Laboratory), 


„The Management of Engineering Workshops,” by Mr. Eustace 
Thomas. 


ELECTRICAL ENGINEERS (LONDON DIVISION). 


Orders for week ending Saturday, April 18. 


MONDAY, APRIL 135. —'* A Coy.—Infantry drill, 6 p.m. 
Technical drill, 7 p.m. 
TUESDAY, APRIL 14. —'' В” Соу. —Infantry drill, 6 p.m. 
Technical drill, 7.30 p.m. 
Recruiting at 6 p.m. 


THURSDAY, Ar RIL 16. —'* C" Coy.—Infantry drill, 6.30 p.m. 
Technical drill, 7.50 p.m. 
FRIDAY, APRIL 17.— D " Coy.— Infantry drill, 6.50 p.m. 
Technical drill, 7.50 p.m. 
Arms are now being issued to all men who have signed on in the 
Territorial Force. 


Men who have not signed on in the Territorial Force can do so on 
their Company night. 
(Signed) J. Н. S. PHiLLiPs, Captain, 
4cting Adjutant, 
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LIVERPOOL TRAMWAYS. 


Few tramway schemes have so interesting history as that 
of Liverpool. In 1897 the Corporation acquired the com- 
pany's concern for £567,375, and the first electrical section 
was opened in November, 1898, so tbat in tbe course of a 
few montbe tbe child of 1898 will be 10 years old. During 
а considerable portion of that time conversion was going 
on, во that no clear vision could be obtained of the value 
of the undertaking when normal conditions prevailed. 
However, the time has come when such conditions hold 
and unbiassed men can see the real valuo of the work We 
were intorested to sce if the Liverpool Corporation'a capital 
account contained an item “£567,375 purchase moncy 
lost,” as suggested by the eminent accountants to the London 
County Council. It does not. It shows: 

Net expenditure to Dec. 31, 1907 
To meet this expenditure Liverpool raised 


Liverpool owes bank ....................................... 
Since commencing operations Liverpool has paid 


£1,913,188 14 6 
1,904,175 8 0 
59.028 16 5 


nias dp 86 294,136 19 4 
and still owes on capital account ......................› 1,560.022 18 11 
But it has also sinking funds q . 282 588 18 6 
and renewal, reserve, and depreciation funds ......... 272,449 5 6 


Practically these figures show that already there are 
liquid funds in hand to about one-quarter of the amount 
owing on capital account. Put another way, in 10 years— 
und these include the years of conversion—capital has been 
depreciated almost 50 per cent, and the undertaking as an 
аввеб is, we venture to say, to-day worth more than has 
been expended upon it. Put these figures in opposition 
to the biassed criticisms on municipal work and draw 
honest deductions, then we shall agree tbat business men 
can and do successfully conduct a large municipal under- 
taking upon the strictest busiuess lines. Now let us sce 
what the annual work means. The population served 
approximates to the million. The number of passengers 
carried during 1907 was 124,043,239, the receipts amount- 
ing to £572,822 and the mileage to 12,231,799. The 
following summary is interesting : 


SuMMARY OF THE PRINCIPAL FIGURES APPLICABLE TO THE LivEn- 
POOL TRAMWAYS FOR THE YEARS 1906 AND 1907 RESPECTIVELY, 


1906. 1907. 

Capital expenditure to Dec. 51 £1,901,997 5 10 £1,915 188 14 6 
Total revenue ......... ideale anes 585,619 14 6 698,565 11 8 
Operating costs (including 

rental of leased lines)......... 391,282 0 0 404625 2 1 
Percentage of operating costs 

to total revenue 67 0 per cent. 67:6 per cent. 
Gross profits ........................ £192,557 14 6 £195,740 9 7 


Percentage of gross profits to 


capital expenditure 10 1 per cent. 101 per cent. 


eec „% „%%% „%%% „%„% 


Interest and sinking fund ...... £109,580 18 0 £110,561 6 5 
Balance ............ F 82,756 16 6 85,579 5 2 

Divided as follows: 
Reserve, renewal, and depre- 

irn YR SS 55,171 4 4 55,586 2 1 
Transferred to general rate 

acconnt © Gaia sik i der hp IECUR 27,585 12 2 27,793 1 1 
Total operatiug costs per car mile 1"151d 7:939d. 
Interest and sinking fund per 

CAP mis 8 2:171d 2:1651. 
Total charges x 9 922d 10-1044. 
Car mile earnings .. ............... 11:17d. 11:24. 
Average fare per passenger 11084. 1:108d. 
Average length of penny stage.. 2 miles 699 yards 2 miles 639 yards 
Length of track operated 104 miles 104 miles 


We must heartily congratulate Mr. C. W. Mallins, the 
encrgetic and penial traffic manager, upon this continued 
and continuous success. 


ELECTRIC SUPPLY PROSPECTS AND CHARGES 
"AS AFFECTED BY METALLIC - FILAMENT 
LAMPS AND ELECTRIC HEATING.* 


BY Н. W. HANDCOCK AND A. H. DYKES, MEMBERS. 


It ia very satisfactory at the moment to be able to induce 
a wavering possible consumer to decide in favour of elec- 
tricity by pointing out that with the new metallic filament 
lamps two to three times the light can be obtained for the 
same current as compared with the ordinary carbon lamps 
which he has used hitherto. He is added to the list of 


* Paper read before the Institution of Electrical Engineers. 
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consumers, and the output of the station is increased. He 
may or may not consume the same amount of enrrent as 
the old consumers using carbon-filament lamps, but he has 
increased the output of tbe station. It is also satisfactory 
when a present consumer replaces a single 16 с.р. lamp 
with two 25-c.p tantalum or O:ram lamps run in series. 
He gets а magnificent light, and, if he does not do it 
throughout his house, his bill is not greatly affected. But 
what will happen when every consumer uses high-efficiency 
lamps throughout? Сап wo feel suro that the only ¢ ffect 
will be that the consumer will get moro light, and will uso 
as much as or more current than before! 

When the gis mantle was first introduced its effect was 
to give at each burner а greatly increased light for about 
the same consumption of gas as bsfore. Although 
undoubtedly ono effect; was to accustom people to a higher 
standard of illumination, it was found that the consumption 
of gas per consumer fell off seriously, and the rate of 
increase of gas production was checked. Fortunately for 
the gas industry, the change came at a time when 
electricity for lighting was pushing them hard, and the 
mantle enabled them to retain, and even to win back, a 
numher of consumers who otherwise would have used 
electricity. Owing, also, to tho low cost per service, it did 
not matter nearly so much to the gas companies if one 
man's consumption fell off, provided only thereby his 
neighbour was attracted. Tho vigorous eff rts made by the 
companies to push gas for heating and cooking purposes 
(for which they required no additional meters or special 
rates) also served to stem the ebb tide, and prevented the 
receipts from actually falling off. [n conversation with а 
number of gas authorities we gather that the new inverted 
mantle, although nothing liko as economical as it is claimed 
to be in some quarters, does reduce the consumption of gas 
per point, and has iu plaecs had an appreciable effect on 
the output of the works. 

The present 110-volt tantalum or Osram lamps, giving 
25 c.p. to 50 c.p. at a consumption of 40 watts, although 
they have usually to be arranged in series, might appear to 
eorrespond very closely with the original gas mantles in 
gas lighting. In some cases consumers will bo able to do 
with fewer points and thus reduce their consumption. In 
others it will happen that they will improvo their lighting, 
but not very greatly reduce their consumption. Some 
engineers scem to think the first stato of affairs will pre- 
dominate, whilst others incline to the latter. If metallic- 
filament lamps wore always to remain at tho present price, 
and were only available in comparatively large units and at 
100 volts, it is probable that the total effect on the station 
supplying prinvipaily private consumers would not be very 
marked.  lhecost of the lamp—4:. for Osrams and 28. 9d. 
for tantalums—i; a very considerable item, and consumers, 
therefore, will not adopt them to any great extent unless 
they can feel assured that their /ofal lighting bill will be 
reduced, or at any rate not increased. 

In tbe case of private consumers, where a large propor- 
tion of the points are single lights, with separate switches 
for each point, the saving in current, if any, with two 
lamps in series will, except where current is doar, not be 
great enough to ensure a general adoption of the lamps at 
present prices. In the cas» of shops, halla, and factories it 
generally happens that the lamps are mostly on all at once, 
80 that the question as to whether a switch controls one or 
two lamps does not como in. The effect in this case, even 
if the same total number of lamps be used, is to decrease 
the current consumption by about one-third, with an 
increase in the illumination of 50 per cent. or more. The 
total saving thus effected, after allowing for the increased 
cost of lamp renewals, depends on (a) the price charged for 
current; (b) tbe price of the lamps; (c) the life of the 
lamps. Table I. gives the total cost of lighting at different 
prices for current, and at varying lengths of life of the 
lamps, aud at various prices for the lamps. It shows clearly 
how, at the present cost of the renewals, the saving effected 
varies as the price for current is reduced. 

When lamps are run in series their life depends very 
much on the fluctuation in voltage on the circuit, and under 
ordinary conditions it is considerably Jess than when they 
are run in parallel. It is claimed that the 100 and 110 volt 
Osram lamps have a useful life of 750 hours, but this counts 
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from the time that the lamp is safely fitted into its lamp- 
holder and current turned on. No doubt, as in the case 
of gas mantles, improvements will be effected, and the 
breakages which now takes place before even tbe lamp gets 
into its final position will be reduced; but at present 
breakages in transit are а serious item to be borne in mind 
when caleulating the cost of renewals. With tantalum 
lamps we háve obtained guarantees of an average life of 
750 hours when run in parallel, and of tho same life when 
run two in series, provided (a) that the lamps be properly 
paired to vee with ; (b) that if one burns out both be 
replaced, and the partially worn-out one paired up with 
another partially worn-out one ; and (c) that the voltage of 
the lamp corresponds, not with the declared voltage, but 
with the highest voltage actually obtaining on the circuit 
in question. 

It is common knowledge that even with the drawbacks 
above referred to, many large business consumers are 
putting in metallic-filament lamps, two in series, and many 
stations can testify to testify to great reductions occasioned 
thereby in consumers’ accounts. One thing is certain, that 
if a larger proportion of the total annual outlay on lighting 
is to be paid to the lampmakers, the amount coming to the 
supply station must be considerably reduced if the total is 
to be reduced, or even to remain the same. If the con- 
sumption per consumer be reduced by, say, one-third, it is 
not sufficient to increase the number of consumers by 
50 per cent, as this only just keeps the output at its 
former figure, without allowing for increased capital outlay 
on services, and increased expense in meter reading and 
general administration. It is, moreover, very doubtful if 
there are many districts where the number of consumers 
could be quickly doubled, whatever may be the result in the 
long run. The foregoing remarks apply to those cases 
where 100-volt 25-c.p. to 30-c.p. lamps are used, two in 
series, on 200 volts or thereabouts. 

In our own private houses we last year tested a plan 
which appears likely to become very general where alter- 
nating supply is available. This consists in putting down 
an auto-transformer or distributor,“ by which the 200-volt 
supply is broken up into eight circuits of 25 volts each, 
thus permitting the use of 25-volt metallic filament lamps 
of 8 and 14 British candle-power, which are both cheaper 
in first cost and more efficient and stronger than the 
100-volt lamps. The 8 ср. 25-volt Osram lamp is rated at 
10 watts and the 14-c.p. at 16 watts. We have carefully 
studied the behaviour of both lamps and transformers and 
find them in every way satisfactory. 

It may be objected that the transformer losses during 
the daytime would go far towards neutralising the saving 
in current during the lighting hours. In our own case we 
obviated this by keeping carbon-filament lamps in bed- 
rooms, and arranging two-way switehes on the ground and 
bedroom floors, by means of which the transformers are 
switched off last thing at night and not turned on again 
until the downstair lights are required again. There is 
now, however, on the market more than one switch which 
automatically switches the transformer off when the last 
lamp is turned off and switches it on again when a lamp is 
turned on. Under these circumstances we find that the 
consumption of current for the same illumination is only 
from one-third to one-half of what it was formerly. In 
shops and business premises the provision of a switch to 
turn off the transformer during the non-lighting hours 
presents no difficulty. We have taken tests of transformers 
made by different makers, each wound for eight circuits of 
25 volts—200 volts across outers—for four to five amperes 
per circuit at 50 ~ per second. We find that the no-load 
consumption, all lamps turned off, varies from 15 tg 20 
watts. The lamp, unlike the 110-volt one, can be used in 
any position and fits any ordinary shade, is listed at 3s, 
and as an electrolier with six 8-c.p. lamps only consumes 
the same amount of energy as an ordinary carbon-filament 
16-c p. lamp, it is evident that the system presents many 


S ges ie: 

А well-known London company was last year approached 
many times by the makers of metallic-filament lamps, but 
refused to make any change, as most of their lighting was 
by means of 8-c.p. lamps on three and five light electroliers, 
with the lamps at varying angles, and in many cases 


enclosed in rather small glass flambeaux. They sub- 
sequently adopted the 25-volt auto-transformer system, 
which met all their requirements. For the satisfaction of 
the directors a meter was put in circuit with the lights on 
а portion of the installation, consisting of 50 8-c.p. lamps 
(carbon filaments), the meter reading over two hours being 
3:25 units. An auto-transformer was then put in the base- 
ment below the distribution board, and the lamps changed 
to 8-c p. 25-volt Osrams, when the meter reading over the 
same length of time was only 1°10 units. Since then these 
transformers have been made in large quantities, and it is 
quite evident that as soon as they become general the 
accounts of consumers on alternating-current systems will 
be reduced by at least one-half. ; 

Continuous-current stations are not affected in the same 
way, but who can doubt that before long the price of 
metallic-filament lamps will be largely reduced, and a satis- 
factory 200-volt lamp put on the market! Indeed, we are 
already promised within the next few weeks а 50-watt, 
40-c.p, 200-volt lamp.* Both these events would largely 
increase the number of users of high-efficiency lamps and 
lead to a general reduction in lighting accounts. This will 
not affect so seriously the large companies in the manu- 
facturing centres which have a large power load and are 
able to supply lighting current at very low rates, but it 
will, we think, prove most serious for the large number of 
stations in residential districts dependent almost entirely 
on the supply of current for lighting. What steps are 
the supply stations going to take to meet this? For some 
time to come it is hopeless to expect that the number of 
new consumers attracted by lower bills will keep the 
receipts up to the present level if the present rates and 
methods of charging be adhered to. Even in the case of 
the gas undertakings a severe check was received from the 
gas mantle, and from the very nature of the business elec- 
trical stations are in a far worse position to withstand any 
reduction in receipts. Taking the whole of the gas under- 
takings in the country, we find in the Board of Trade 
returns the following figures : 


Total capital expenditure ................ . £124,184,000 
Total gross revenuuaee % . 27, 254, 
Total gross expendit ute. . . 20,496,000 
For the electrical undertakings the figures are: 

Total capital expendituret .........cscecsccsccesscecscsecssecaes £50,767 000 
Total gross revenue M————M 6,514,000 
Total gross expenditure ............. eee eene 5,019,000 


It will be thus seen that, whilst to obtain а gross revenue 
of £1 per annum a gasworks has to lay out £4. 10s, an 
electrical undertaking must spend £7. 10s.; and whilst 
the ratio of working expenses to receipts is 75 per cent. in 
the one case, in the other it is 46:5 per cent. This means, 
of course, that in а gas company a much smaller margin 
of receipts over working expenses is sufficient to pay 
interest and financial charges and profit оп account of ite 
smaller capital than is the case with an electrical company. 
An electrical undertaking requires à much greater margin 
between gross receipts and working expenses than a gas 
undertaking for two reasons: (1) because, as shown above, 
it has to pay interest on a much greater capital outlay per 
£1 of gross earnings; (2) because, in addition to paying 
this interest, it is generally liable to be bought out for a 
nominal sum at the end of 42 years, and has, therefore, also 
to provide out of the margin for a substantial sinking fund— 
a contingency that gas companies have not to meet. 


(To be continued.) 


REEL FOR THE USE OF ARMATURE WINDERS. 


It has often been found desirable, particularly in the winding 
of dynamo-electric machines which are designed for relatively 


* The progress of events is so rapid that even since this paper was 

written the prices of some makes of lamps have been reduced ; new 
read have been put on the market and improvements made, all 
tending to popularise high-efficiency lamps. 
T It is of interest to note that, owing to the fact that up to a certain 
point the rateable value of a concern is on an assumed рег- 
centage on the capital involved, if two consumers pay similar accounts 
under similar conditions, one of them for electric light and one for gas, 
the former is called upon indirectly through the supply company to 
make a much larger contribution to the rates than the latter. 
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high voltages, to employ substantially closed core slots and to 
wind the coils by threading the conductors of which they are 
composed back and forth through the proper slots. Windings 
formed in this way are preferable to those formed by forcing 
previously formed coils into the slots from one end, since such 
coils require a large number of joints or connections in the 
eonductors in order to connect the proper turns of the winding 
together. 


Fic. 1. 


The winding of coils of the threaded construction, which are 
commonly known as hand-wound coils, has involved the use of 
a relatively large amount of floor space, since the conductors 
which are pulled through the slots by hand are usually of con- 
Biderable length. Furthermore, the conductors are continually 
being drawn along the floor in the hand winding process, and 
considerable difficulty is, therefore, sometimes experienced in 
the use of machines so wound by reason of the rapid deteriora- 
tion of the conductor insulation, which is 1 due to the 
worn condition of the insulation and the impregnation of its 
fibre with dirt. 


Fic. 2. 


A reel has been invented by Isaac De Kaiser, of Wilkinsburg, 
Pa., upon which the conductor may be coiled and from which it 
may be readily removed without injury, so that the winding 
process is materially facilitated and the insulation of the con- 
ductor kept clean. This reel was recently patented and the 
patent assigned to the Westinghouse Electric and Manufactur- 
ing Company. The construction of the reel is shown by the 
two accompanying drawings. Fig. 1 shows a general elevation 


527 


of the reel and a detail of the device for clamping the end of 
the conductor to it. Fig. 2 із an elevation at right angles to 
that of Fig. 1, the pulley being shown in section; a detail of 
part of the rim is also shown. 

The outer surface of the pulley is conical, and is provided 
with flanges (20) which serve to keep the wire or similar con- 
ductor in place. А ratchet wheel (21) is rigidly fixed to the hub 
of the pulley, and may be engaged by a pawl (22) which is 
rh Mai from the pulley shaft. A handle (95) that is attached 
to the pulley near its circumference is employed for rotating it 
while drawing the conductor through the core slot and winding 
it about the pulley surface, the ratchet and pawl being employed 
for preventing the backward turning of the pulley by reason of 
the strain exerted upon the conductor. 

Ав the end of a conductor is first pulled through a core slot, 
it is clamped to the surface of the pulley by any convenient 
means—such, for example, as that illustrated in detail in Fig. 1. 
This clamping device consists of an eccentric cam (27), having а 
handle lever (28) to clamp the conductor against a plane surface, 
which is provided on the inside of the rim, a suitable opening 
(29) being provided in the rim, through which the end of the 
conductor may be thrust to be engaged by the 1 

When the reel is properly adjusted in height by the split 
bushings (15) and (14) and the screw (9), and the end of the 
conductor is clamped to the pulley, the latter is rotated by 
means of the handle until the total length of free conductor is 
wound upon its surface. The conductor is held in place on the 
pulley by means of a number of guides (30), which are tangent 
to its surface and near one side while the conductor is being 
coiled, but which may be swung through an angle of 90deg. to 
extend across the surface of the pulley after the conductor has 
all been wound thereon. The end of the conductor is released 
from the clamp after the conductor has all been coiled and is 
threaded back through another predetermined slot to be 
received, at the other side of the machine, by another similar 
reel, which is properly adjusted for the slot from which the 
conductor issues, and the guides (30) serve to keep the coiled 
conductor from kinking or loosening back as the conductor is 
taken off. The conductor may be more readily removed from 
the pulley surface if the pulley is revolved upon the rod through 
an angle of substantially 90deg., so that the conductor is per- 
pendicular to its plane of rotation. — Western Electrician. 


` 


INSTITUTION AND SOCIETY NOTES. 


Institution of Electrical Engineers. 
The following were elected at the meeting on the 2nd inst. : 


Associate Members. —L. O. Bose, P. W. D., Kashmir State, Srinagar, 
Kashmir, India; А. В Gundry, Н.М. Mint, Caloutta; Н. Е, 
Haworth, Ph.D., 27, Ennismore-avenue, Chiswick, W.; Е. A. King, 
205, Byars-road, Glasgow; G. Lloyd-Jones, 49, Olova-road, Forest 
Gate, E. ; W. T. Maccall, 225, Burrage-road, Plumstead, 8. E. 

Associates.—F, Berry, 5, Bedford-street, Bolton; A. E. Kiralfy, 
168, Hammersmith-road, W. 

Students. — J. R. Abbott, 53, Kingsbury-road, Gravelly Hiil, 
Birmingham ; A. N. Aikman, Siemens Bros. Dynamo Works, Limited, 
Stafford ; A. J. Airston, 39, Lysways-street, Walsall; О. G. Barker, 
6, Marchwood-crescent, Ealing, W.; Б. Е. Blackmore, 595, Stretford- 
road, Old Trafford, Manchester; 8. Н. Bridcut, 85, Springfield-road, 
Moseley, Birmingham ; Н. Brittan, 516, Victoria-road, Aston Manor, 
Birmingham; W. A. A. Burgess, 21, Meldon-terrave, Heaton, 
Newcastle - ор Tyne; С. W. Burley, 257, Ohesterfield-road, 
Meersbrook, Sheffield; Н. Ching, 17, Henrietta-street, Old 
Trafford, Manchester; J. Cloughton, 28, Colwyn- street, Oldham ; 
J. Davies, School of Technology, Manchester; A. E. H. Dinham- 
Peren, Bealings, Southbourne-on-Sea, Hants; S. Dudman, 8, Upper 
Belsize- terrace, Hampstead, N. W.; K. N. Eckhard, 4, Walpole- 
garens, Gunnersbury, W.; А. C. Evans, 82, Hotspur-street, Heaton, 

ewcastle-on-Tyne; W. A. Fletcher, 176, Adelaide-road, Brockley, 
S.E.; W. B. Garrett, The Green, Banbury, Oxon ; B. O. Gupta, 
46, Grosvenor-road, Rugby ; L. G. Harris, Beechwood, Gravelly Hill, 
Birmingham ; C. D. “Hayhurst, Faraday House, Southampton-row, 
W.C.; O. H. Hayward, Neroberg, Ventnor; H. O. Heath, 92, 
Navigation-road, Burslem, Staffs; L. R. Hickman, 186, Oharles-road, 
Small Heath, Birmingham; A. R. Hinde, 112, Croxted-road, West 
Dulwich, S.E.; D. W. J. Janes, Allandale, Regent's Park- road, 
Finchley, N. W.; W. G. Johnson, 25, Culverden-road, Balham, S. W.; 
G. H. Landon, Johnson-Lundell Electric Traction Company, Spencer- 
street, Southall, Middlesex ; F. C. Lunnon, Dalmuir, Tonbridge-road 
Maidstone; G. M. Meyer, 62, Maple-terrace, Newcastle-on-Tyne ; 
P. Nutter, 10, Coronation-street, Chester-le-Street ; D. A. Pearson, 
Knightwick, School-road, Moseley, Birmingham; G. F. Н. Satow, 
89, Seabank-road, Liscard, Cheshire; E. S. White, Holyrood, Gravelly 
Hill North, Birmingham ; A. M. Willis, 88, Thomas-street Bristol 


Royal Institution. 


Mr. Marconi delivered the Friday evening discourse at the 
Royal Institution on the subject of ** Wireless Telegraphy " on 
the 27th ult. He 5 that so far back as March, 1899, 
communication was established by means of his system between 
England and France. There was then considerable discussion 
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as to whether or not wireless telegraphy would be practicable 
for much longer distances than those then covered, and the 
general opinion prevailed that the curvature of the earth would 
be an insurmountable obstacle. Anticipated obstacles turned 
out to be easily surmountable, but in their place unexpected 
barriers manifested themselves. He had often been asked why 
he had not first endeavoured to establish commercial communi- 
cation between places situated at shorter distance than across 
the Atlantic. ‘The reply was that the existing systems of com- 
munication were mainly controlled by Governments, who would 
not allow any other system to interfere with the revenues they 
derived from their cables. Notwithstanding the cost of high- 
power stations he was convinced that it was more practicable to 
transmit messages at sixpence a word to America than at, say, 
a halfpenny a word across the English Channel, and that the 
economical advantage of wireless telegraphy over cables and 
land lines increased instead of diminished with the distance. 
He had not the slightest doubt but that telegraphy through 
space would soon be in the position of affording better com- 
munication between distant countries than could be done by 
either wires or cables. That was shown by what happened in 
connection with Transatlantic telegraphy. Although the 
stations had beeu worked for only a few hours daily 119,945 
words of Press and commercial messages had been transmitted 
across the ocean up to the end of February last. Wireless 
telegraphy did not seek to injure the cable industry. They 
were endeavouring to demonstrate that the new method was 
not only valuable for shipping, but that it should be regarded as 
а new and cheap method of making communication with far- 
distant countries. 

A general monthly meeting of the members of the Royal 
Institution was held on the 6th inst., Sir James Crichton- 
Browne, treasurer and vice-president, in the chair. Mr. W. P. 
Byrne, Mr. Greville Douglas, Miss Forbes, Mrs. Hamilton, Mr. 
W. А. Johnstone, Dr. Н. W. McConnel, Mr. A. К. Nicholson, 
Mr. J. Oswald, J.P., and Mr. J. E. Stead, J.P., F.R.S., were 
elected members. The following are the lecture arrangements 
after Easter: Mr. Gerald Stoney, two lectures on The 
Development of the Modern Turbine and its Application ” ; 
Prof. Е. T. Trouton, two lectures on ''(1) Why Light is 
believed to be а Vibration, (2) What is it which Vibrates ? 
(Experimental Course)”; Prof. William Stirling, two lectures on 
** Animal Heat and Allied Phenomena "; Mr. W. Bateson, 
three lectures on ** Medelian Heredity” ; Dr. Alexander Scott, 
three lectures on The Chemistry of Photography (Experi- 
mental Course)"; Mr. G. F. Scott Elliot, two lectures on 
Chile and the Chilians " ; Mr. Laurence Binyon, two lectures 
on Japanese Prints" ; and Dr. H. W. Davies, two lectures on 
““Тһе Art of Bach and Future Developments " (with musical 
ilustrations). The Friday evening meetings will be resumed 
on May 1, when Prof. Joseph Larmor will deliver a discourse on 
**''he Scientific Work of Lord Kelvin” (with experiments and 
typical apparatus illustrative of his discoveries and inventions). 
Succeeding discourses will probably be givon by Dr. J. Y. 
Buchanan, Dr. H. T. Bulstrode, Prof. Dr. J. C. Kapteyn, of the 
University of Groningen, Sir Ralph Payne-Gallwey, Bart., 
Prof. Sir James Dewar, and other gentlemen. 


MANCHESTER ELECTRICAL EXHIBITION. 


The complete prospectus of the Electrical Exhibition, 1908, 
to be held in Manchester from Saturday, Oct. 3, to Oct. 31 (both 
days inclusive) has now been issued. The following is the final 
list of the executive, committee, and officers: President—The 
Right Hon. Lord Stanley, С.В. Vice-presidents—The Right 
Hon. the Lord Mayor of Manchester ; his Worship the Mayor 
of Salford ; Sir William Preece, president of the 1905 olec- 
trical exhibition. Chairman — Councillor W. Kay, J.F., deputy 
chairman Manchester Corporation Electricity Committee. 
Deputy-chairman—Councillor W. Barrett, J.P., chairman 
Salford Corporation Electricity Committee. Executive com- 
mittee—Messrs. Н. Н. Berry; Н. Bevis; D. N. Dunlop; 
F. H. Nalder ; C. D. Taite ; Н. Talbot. General committee— 
Representatives of corporations donating to the funds— Messrs. 
Arthur А. Day (borough electrical engineer, Bolton, Lancs.), 
T. Roles (city electrical engineer, Bradford), S. J. Watson 
(borough electrical engineer, Bury); representative of supply 
companies —Mr. C. D. Taite (chief engineer Lancashire Power 
Company); representatives of the Institution of Electrical 
Engineers—Messrs. M. B. Field (Ferranti's, Limited) and 
C. P. Sparks; representative of the Municipal Electrical 
Association and Nottingham Corporation—Mr. H. Talbot (city 
electrical engineer, Nottingham); representatives of the 
National Electrical Manufacturers’ Association-—- Messrs. Herbert 
H. Berry (Messrs. Berry, Skinner, and Co., London), F. H. 
Nalder (Messrs. Nalder Bros. and Thompson, London), H. 
Oppenheimer (International Electric Company, London) ; 
representatives of the Electrical Contractors’ Association— 
Messrs. J. McDermott, J.P. (Lancashire Electric Engineering 
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Company, Ashton-under-Lyne), and Rashleigh Phipps (Rash- 
leigh Phipps and Co., 5 representatives from the 
general exhibitors—Messrs. H. Bevis (General Electric Com- 
pany, Limited), O. H. Bishop (Edison and Swan, Limited), 

. N. Dunlop (British Westinghouse Company, Limited), T. J. 
Grainger (Sunbeam Lamp Company)and B. Longbottom (Electro- 
motors, Limited). Consulting electrical engineers— Messrs. S. Le 
Pearce and V. A. Н. McCowen. Hon. consulting electrical 
engineer—S. G. Castle Russell. Bankers—Messrs. Williams, 
Deacon, and Co. General manager—Mr. C. S. Northcote. 
Secretary—Mr. W. Davenport. Organisers and business con- 
tractors—The International Trade Exhibitions, Limited, Broad- 
street House, London, Е.С. 

The exhibition, which will be under the entire control of the 
executive committee, will be run with a view solely of com- 
mercial and financial success, and not for private gain. The 
profits arising from the exhibition will be distributed by the 
committee as follows: (1) in a percentage return to exhibitors ; 
(2) in a percentage return to contributors and donors ; (3) con- 
tributions to charities connected with the electrical industry, 
and the surplus, if any, to be specially dealt with by the 
committee as they think fit. The exhibition will be of national 
as well as of international importance, and the probabilities are 
that it will create a record in comparison with any similar 
undertaking which has been held specialising a particular 
industry. Arrangements have been made with the Electricity 
Committee of Manchester for a full supply of necessary electric 
energy, direct current at 200 volts for lighting and 400 volts for 
power, alternating - current three-phase 400 volts. Motors 
above 34 h.p. can only be supplied at 400 volts pressure. The 
management will deliver current to exhibitors’ stands at a 
charge of 2d. per unit. for lighting and 1d. per unit for power, 
the rent for meter and necessary fuses being from 218. to two 
guineas, according to the size demanded. 

Having regard to the fact that the exhibition is to be held 
in Manchester, it is proposed to invite manufacturers of textile 
and mining machinery to be represented, and to arrange for 
various exhibitors to have working exhibits of such machinery, 
and owners of works, mills, factories, and mines (of which there 
are a vast number in the North) will be able for themselves to 
see exactly how electricity can be applied to the business in 
which they are interested. We have already given full 
particulars concerning this exhibition, and can now only 
remind our readers that applications for space will be dealt 
with in priority of receipt, and although except for special 
ыы ea the charge for space varies but slightly, opportunities 
or selection will be afforded first to those firms making earliest 
application. We would suggest that any firm desiring to be 
represented should write at the earliest possible moment, giving 
some idea as to the amount of flour space desired and the class 
of goods to be shown. This will secure a favourable position, 
and it will also assist the committee in arranging the final 
details of the building. The London offices of the exhibition 
are at 2, Queen Anne's-gate, Westminster, S. W. 


PROPOSED INTERNATIONAL CANDLE. 


— 
. 


The Electrical World of New York learns that a joint com- 
mittee of the баз Institute, of the Institute of Electrical 
Engineers, and of the Illuminating Engineering Society has 
recently drawn up resolutions urging the National Bureau 
of Standards at Washington to take steps toward bringing 
about; if possible, an international candle corresponding, say, 
to a readjusted bougie decimale which should be acceptable 
to Belgium, Denmark, England, France, Holland, Italy, 
Norway, Sweden, and the United States. Such an international 
candle might well be established through the medium of inter- 
changed standardised incandescent lamps, on the basis of mean 
values of, say, the British pentane candle, the French carcel, 
and the older British sperm candle as previously calculated in 
terms of the hefner, and hitherto employed in America. 
The compromise would involve not more than 3 per cent. change 
in any of the standards now existing, and Would abolish the 
senseless multiplication of primary national photometric units. 
It would be very desirable to include Germany in the plan, but 
the hefner unit used in Germany is some 10 per cent. off the 
mean éandle of other countries, and по one can be expected to 
make so great a change as that unit would involve industrially 
if universaly accepted. However, the agreement of the 
countries not using the hefner upon an international candle, 
would at least reduce six existing standards to two. Each 
country would then have its own national standard, the 
pentane, carcel, hefner, etc., and also one international candle, 
maintained by lamp interchange and in known relation to the 
national lamp. At present, with six national standards, we 
have to keep a sort of cross-reference table with 36 entries in 
order to compare results. In time, the international candle 
might make reference to each special national standard 
unnecessary 
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TRADE LITERATURE. 


ELECTRICITY IN MINEs. 


** Electricity in Mines" is the title of a pamphlet recently 
issued by the British Thomson-Houston Company, Limited, 
Rugby, in which is described the application of electric power 
to mining machinery. This is a class of work to which the 
British Thomson-Houston Company, Limited, have devoted 
special attention, and judged by the great amount of colliery 
work which this company has carried out, some examples of 
which are depicted in the pamphlet before us, there can be no 
doubt as to their ability to prepare suitable and efficient schemes 
for the electrical equipment of collieries. The pamphlet is 
illustrated with views of electrical equipments installed at 
various collieries. The Silverwood Colliery is equipped with 
B.T.H. three-phase generators and motors aggregating over 
2,400 h.p. ; one of the illustrations gives a clear view of the 
picking belt and the end of the screening plant, driven by a 
40-h.p. three-phase B. T.H. motor at this colliery, and, another 
shows creepers, driven by a 40-h.p. three-phase motor, convey- 
ing coal to the screening plants. Then there is a centrifugal 
pump in the coal washery which is driven by a 65-h.p. motor. 
Among the other views those deserving particular mention are 
the three-phase 'sub-station switchboards, 8,500 volts, at the 
Minton Colliery ; the high-tension (3,000 volts) sub-station 
switchboard installed at the Tredegar Colliery of the Powell 
Duffryn Steam Coal Company, Limited ; and a 90-h.p. 500-volt 
direct-current motor driving air-compressor by belt, and installed 
underground at the Birtley Colliery. 


MULTIPLE TRAIN CONTROL AND INDUCTION Morons. 


Two new pamphlets have just come to hand from Messrs. 
Dick, Kerr, and Co., Limited, Abchurch-yard, Cannon-street, 
London, E.C. The first of these describes the Dick-Kerr 
multiple-unit system of train control, the principle of which is 
direct electromagnetic, with series solenoids, actuated by the 
negative or return current of the train motors. This system 
has been adopted on the Lancashire and Yorkshire electric line, 
but it 1s, of course, applicable to any electric train using con- 
tinuous-current motors with multiple-unit control, and in this 
respect it may be mentioned that all patents are controlled by 
Messrs. Dick, Kerr, and Co., Limited. 

‹‹ Induction. Motors" is the title of the second pamphlet 
published by fhe same firm. The fundamental principle of this 
motor may be stated as follows. The static transformer and 
the induction motor are different applications of the same 
apparatus, the main difference between the two being the 
presence of an air-gap in the motor which does not exist in the 
static transformer. The induction motor consists of two parts, 
the primary and the secondary, one of which, usually the former, 
constitutes the stator, while the other constitutes the rotor. 
The primary is connected to the supply mains, whilst the 
secondary windings are short-circuited upon themselves, either 
through an external rheostat or permanently in the motor 
itself. The two types are known as slip-ring and ‘‘ squirrel- 
cage " motors respectively. We need not enter into the con- 
structional details of this motor, which have been dealt with in 
these columns before. 

RorLiNa-STock. 


The catalogue of rolling-stock which the United Electric Car 
Company, Limited, has brought out should be of much interest 
and service to many. It illustrates the varied manufactures in 
which the company engages, and should be instructive to those 
who have not hitherto been aware of the company's productions, 
though their number must assuredly be comparatively small. 
The Preston works are capable of turning out upwards of 1,000 
cars per year, and every possible kind of vehicle for tramways 
and light railways is manufactured. Some photographs of the 
company's timber-sheds give some idea of the very large stocks 
of seasoned timber for car building, amounting, we gather, to 
upwards of £50,000. Many novel and interesting features in 
the design of cars are disclosed in the catalogue. — 


MOoTORCAR ACCESSORIES. 


The new catalogue of the General Electric Company, which is 
the fourth edition of the ©“ Motorcar Accessories," comes at an 
appropriate time. Sparking plugs, lanterns, lamps, tools, 
accumulators, etc., are included and described in this catalogue, 
which may not unaptly be termed the motorist’s vade mecum. 
Coates's patent high-tension magnets, for ignition of internal- 
combustion engines, is а feature of the catalogue which deserves 
special attention. The principle, as well as the construction, of 
this system differs very considerably from any other system at 
present on the market, and from а detailed description we 
gather that economy has to a great extent been responsible for 
the Coates's system. 

Messrs. Siemens Bros. and Co., Limited, Queen Anne’s- 
chambers, Westminster, have issued a price list describing the 
optical pyrometer. The pyrometer is intended chiefly for use 
When the temperature to measured lies above the range of 


the firm's other types of pyrometers, or when there are other 
difficulties present which preclude the use of these. The 
absorption device used with the optical pyrometer makes its 
upward range practically unlimited. 

The Sloan Electrical Company, Limited, 15, Fore-street- 
avenue, London, E.C., have issued a new insulator catalogue, a 
copy of which will be sent to any of our readers. 

Messrs. Elliott Bros., the Century Works, Lewisham, 8.Е., 
have sent us a copy of their new pamphlet (Section G) describ- 
ing the Century portable mains testing set, which has been 
designed with a view to providing the mains superintendent 
and cable engineer with an instrument that will cover the whole 
range of testing that is likely to be met with in laying and main- 
tenance of underground cables. 

Mr. Fred. J. Down, 6, 7, and 8, Crutched-friars, London, 
E.C., draws attention to a process for removing vibration of 
machinery. By interposing an elastic bed, hum or vibration 1s 
absorbed. This system of foundation cushions, invented by a 
civil engineer of Paris, is said to break up indirect vibrations 
absolutely, and to absorb, without shock, any sudden variation 
of speed or extra twisting momentum. 

Messrs. Eckstein, Heap, and Co., Salford, have sent us a 
number of lists, dealing respectively with © brush type main 
switches, ‘‘field-breaking " switches, direct -current circuit 
breakers, handle-type oil-break switches and fuses, isolating 
switches, and no-volt' release oil-break switches. 

The Gratze Patent and Engineering Syndicate, Limited, 
44-46, Whittield-street, Tottenham Court-road, London, W.C., 
have judt takon over the sole agency for this country for the 
new Flexduct," which is a non-metallic flexible conduit. 

Messrs. Wright and Wood, Limited, Century Works, Halifax, 
have issued a new list of continuous- current shunt and 
compound wound motors. We might mention that this com- 
pany has appointed Mr. E. C. Amos, M.I. M.E., who has offices 
at 22, Walbrook, E.C., as London agent. 


PUBLICATIONS RECEIVED. 


“THe STANDARD HANDBOOK FOR ELECTRICAL ENGINEERS,” 
written and compiled by a staff of specialists for the McGraw 
Publishing ay New York. London: E. and F. N. Spon, 
57, Haymarket, S.W. Price, 17s. net. 


* Аҹ INTRODUCTION TO Evectricity,” by Bruno Kolbe; 
translated by Joseph Skellon. London: Kegan Paul, Trench, 
Trübner, and Co., Limited, 43, Gerrard-street, Soho. 


* AN INTRODUCTION TO THE STUDY OF ELECTRICAL Enat- 
NEERING,” by H. M. Norris, M.E. New York: John Wiley and 
Sons. London: Chapman and Hall, Limited. 


‘t EXPERIMENTAL ELECTRICAL ENGINEERING,” by V. Kara- 
petoff. New York: John Wiley and Sons. London: Chapman 
and Hall, Limited. Price, 25s. 6d. net. 


* PowER-Gas Propucers: THEIR DESIGN AND APPLICA- 
TION," by Philip W. Robson, of the National Gas-Engine Come 
pany, Limited. 105 illustrations. London: Edward Arnold, 
41 and 43, Maddox-street, Bond-street, W. Price, 10s. 6d. net. 


PERSONAL. 


The Doncaster Tcwn Council have increased the salary of Mr. E. S. 
Rayner, electrical engineer and tramways manager, from £375 to 
400 


Mr. A. A. Barron, 15, Kidderpore-avenue, London, N.W., has 
dissolved partnership with Messrs. J. J. Smith and Co., agents for 

essrs. W. Soutter and Sons, of Birmingham. 

Mr. S. Derwin Jones, the borough electrical engineer of Batley, has 
been presented by the staff and employés at the electricity and 
destructor works with a three-section elastic bookcase on the occasion 
of his marriage. 

We are informed that Messrs. F. W. Smith and Co. (1907) have 
changed offices at both Southport and Manchester. The new 
addresses are 128, Lord-street, London-square, Southport, and 12, Tib- 
lane, Cross-street, Manchester. 

The annual dinner of the local staff of the National Telephone Co. 
was held at Barry's Hotel, Oardit!, on the 4th inst., and was attended 
by a large number of the members. Мг. B. Waite, district manager, 
presided, and a most enjoyable evening was spent. 

The Accrington Town Oouncil have decided to increase the salary 
of Mr. W. J. Newton, the borough engineer and surveyor, from £420 
to £470 per annum owing to additional duties involved in the con- 
struction and supervision of the new electric tramways. 

The partnership between Messrs. Clark, Fisher, and Wadsworth, 
carrying on business as electrical engineers at Ealing, has been 
dissolved by mutual consent. Arrangements have been made with the 
Reason Manufacturing Co., of Brighton, to carry on the business under 
the supervision of Mr. W. Fisher. 

Mr. H. Bloodworth, who recently represented the Adams Manufac- 
turing Co., and was formerly a buyer for Messrs. Edmundson’s Elec: 
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tricity Co 
Dynamo 
1, Abchurch-yard, Cannon street, E. C. 


ration, will in future represent Messrs. Siemens Bros. 


The staff of the Yorkshire Electric Power Co. held their second 


annual dinner and smoking concert at the Railway Hotel, Dewsbury, 
on the rd inst. In the course of the оташе Mr. Evans was 
presented with a marble clock on the occasion of his 

of the conjpany to enter that of Messrs. Siemens Bros. 

Messrs. G. N. Boddy and Oo., Newington Works, Liverpool, inform 
us that they have opened a branch depót at Castle-hill, Sheffield, 
where they will keep а large and varied stock of electric lamps and 
electrical supplies. They have also placed on the market a very 
efficient auto-transformer for use in connection with the metallic lamp. 

The house dinner at the Motor Club on Wednesday last was once 
more a huge success, and the enthusiastic audience which filled the 
little theatre proved that the concerts are still a popular feature. 
Despite this festivity, however, a cheery 11] з breakfast party gathered 
together in the clubhouse early on Thursday morning as the guosts 
of Mr. Chas. Jarrott, prior to his departure to Monte Carlo. 

Messrs. Siemens Bros. Dynamo Works have opened a new branch 
office at Fbster's-buildings, 22, High-street, Sheffield, with Mr. E. S. 
Saunders ip charge, in order to cope with their extensive business in 
that district. On account of the t increase in the sales of 
tantalum lamps, the above firm have transferred their tantalum lam 


department from White Mansion, York-street, Westminster, to their 


City stores at 6, Bath-street, City-road, E. O. 


APPOINTMENTS VACANT. 


Chief Electrical Engineer, Watford Urban District Council. 
Commencing salary, £250, rising to £400 per annum. Particulars 
from the Clerk. Applications by April 25. 

Electrical Engineer, as assistant in the electric lighting works, 
Government of Malta. Salary, £120, rising by annual increments of 
£10 to £150 per annum. Applications to the Crown Agent for the 
Colonies, Whitehall-gardens, London, S. W., by April 13. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Rawtenstall.—The Town Council are шу sanction to a loan of 
£34,000 for electric lighting, and an inquiry will be held by the Local 
Government Board on April 16. 

Hove.—The Finance Committee are recommending the Town 
Council to apply for sanction to the borrowing of £1,C00 bor extensions 
to the electric lighting at Aldrington. | 

Aston. — During the past month 288,862 units were sold at 
the Borough Council electricity works, being an increase of 111,834 
over the corrosponding period of 1907. 

Brierley HilL—The Urban District Council have decided to 
forward «complaint to the gas company respecting the poor quality 
of the gas supplied by them to the district. 

Blackpool.—The Local Government Board will hold an inquiry on 
April 16 into the application of the Town Council for sanction to 
borrow £5,000 for electric lighting purposes. е 

Change of Address.—We аге asked to state that the registered 
office of the South Metropolitan Electric Light and Power Co. is 
now 183 and 185, High-street, Lewisham, S.E 

Hull.— The Corporation Electricity Committee have decided to 
recommend the Council to rent a shop in Waterworks-street for the 
purposes of a showroom and information bureau. 

Ecoles —The Town Council have resolved to provide additional 
plant at the borough electricity works at an estimated cost of £4,000 
in order to supply the demands of new consumers. 

Airdrie.—The Council have decided to have electric bells fitted 
up in the residences of the members of the fire brigade to be con- 
nected to the police station. The estimated cost is £55. 

Mersey Engine and Producer Co.—This company have amalga- 
mated with the Power-Gas Corporation, and in future their different 
types of plant will be manufactured at Stockton-on-Tees. 


York.—An inquiry will be held by the Local Government Board on 
April 14 into the application of the City Oouncil for sanction to 
borrow £25,285 for the purposes of the electricity undertaking. 

Wrexham.—The Council have decided to apply to the Local 
Government Board for sanction to the кашы of £1,400 fot. mains 

ер 


and services, £300 for meters, and £3,000 for t urchase of "motors 
for hiring. 


Leeds.—The City Council have decided to reduce the charges for 
the supply of ор by from 15 to 25 рег cent., the prices being 
subject to a further reduction of 5 per cent. if the accounts are paid 
withiu the month. 

Midland Electric Corporation for Power Distribution — 
The accounts of the Midland Electric Corporation for Power Distribu- 
tion for the year 1907 show a loss of £10,139, increasing the debit 
balance to be carried forward to £71,085. 

Canada.—The Government hydro-electric plant at Niagara will 
soon be in a position to furnish effective horse power for power useis 
in the area served at a cost of 9dol. per unit, the force of the falls 
thus being turned to striking economical use in this direction. 

Notice of Intended Dividend.—The London Gazelle announces 
that the last day for receiving proofs in the estate of Mr. W. Roderick, 


orks. He has been attached to their London branch at 


eaving the service 


electrical engineer, 12, Penmaen-street, Swansea, and lately carrying 
on business as Aneurin Roderick and Co. at Adare-street, Bridgend, 
is April 18. 

Anglo-American Telegraph Co.—The directors of the Anglo- 
American Telegraph Co. recommend, after placing £5,000 to the 
credit of the renewal fund, an interim dividend for the quarter ended 
March 31, 1908, of 15s. per cent. on the ordinary stock and £1. 10s. 
per cent. on the preferred stock, less income tax. 

Leyton —In moving the adoption of the Electric Light Com- 
mittee's report at the meeting of the Urban District Council, Councillor 
Golightly said that for the first time in the history of the station they 
had set aside certain money as a reserve fund. They had now а very 
extensive plant, and ought to be able to meet any oontingenoies. 

Rubber Cultivation in the Caucasus.—The experiments that 
have been made in cultivating indiarubber plantations in various 
districts adjoining the Black Sea have given most satisfactory results. 
Similar success has attended the growing of Manchurian gaolan in the 


Cuban territory. The plants, indeed, are said to excel those of 
Manchuria. 


Keighley.—At the next meeting of the Town Council considera- 
tion will be given to a recommendation of the Electricity Committee, 
who ask to be empowered to make a charge of 74 per cent. on the net 
cost of labour and material expended on work done for other depart- 
ments, to cover the cost of tools and other standing charges at the 
electricity works. 

Bristol.—Three men in the employ of the Bristol Gas Co. were 
engaged last week in a cobbled yard in the gasworks in the repair of 
an underground tank, when an explosion occurred, and the men were 
injured rather seriously, whilst a fourth workman had а narrow 
esca The explosion created considerable alarm in the neighbour- 
hood, and was of such volume that it could be heard at a considerable 
distance. 

Fleetwood.—The terms upon which the electric lighting under- 
taking will be purchased by the Urban District Council have now 
been settled by the chairman of the Council, the chairman of the 
Finance and Parliamentary Committee, and the clerk of the Council. 
It is stated that the price and terms of purchase are very satisfactory, 
and that a good bargain has been made in the interests of the 
ratepayers. 

Burgess Hill.—The Urban District Council have nted an 
application from the Burgess Hill and District Electric Supply Co. 
for permission to place a protected cable underground across Leyland's- 
road t between the properties called Wyberlye” and ''Sheddingdean 
House, subject to the works being carried out to the satisfaction of 
the surveyor and on payment of the sum of 4d. per yard super for 
the ground opened. 

Aberdeen.—The Corporation have decided, with a view of meet- 
ing additional expenditure on machinery, buildings, ote., the 
purchase price of the Deeside and District Electric Supply Co.'s 
undertaking, and the value of electrical apparatus hired to the разно 
to make application for sanction to borrow а sum of £80 000 for the 
purposes of the Aberdeen Electric Lighting Order, 1890, and the 
Aberdeen Corporation Electricity Act, 1907. ' 

Dunfermline.—The Town Oouncil haye decided to communicate 
with а Liverpool firm of electrical engineers who have offered to erect 
a generating station, and guarantee that the Council should have no 
loss by its working, with a view to obtainiog further particulars. The 
Council have also agreed to open negotiations with the Fife Electric 
Power Co. to ascertain the terms on which that company would 
purchase the provisional order of the Council. 

Middlesbrough.—It was reported at the meeting of the Electric 
Lighting Committee of the Middlesbrough Corporation that the 
Guardians had decided to ask the Corporation for a supply of 
electricity for the Purpose of lighting a portion of the workhouee 
with electric light, and the Council have asked their engineer to draw 
up the specifications for the installation. Another cable is to be laid 
down for the sub-station at а cost of £2,000. | 
Newport.— Delegates from the Parish Councils of Rogerstone, Graig, 
and Machen met at the Guardians’ Offices, Newport, on the Ist inst. 
to considera scheme for lighting the districts with electricity. The 

roceedings were private. We learn that, although there was a strong 
desire that a joint electric lighting scheme should be promoted, 
nothing definite was decided upon, the conference ees, жылш 
80 that the delegates might consult their respective counci 

Ferndown.—It was reported to the District Council at their last 
meeting by the бш: ig that he had met the local manager of the 


National Telephone at Ferndown, and had goue over the line of 
road with him, pointing out positions for pliciug the ро tele- 
phone poles. e agreement between the company ani the Council 


provided for the payment by the company of the wayleave of ls. per 
pole in respect of 39. The Oouncil devided to sign the agreement. 


Stock Exchange.—The committee have appointed Tuesday, 
April 14, as à special settling day in the County of London Electric 
Supply Oo.'s provisional certificates for a further issue of 10,026 6 per 
cent. cumulative preference shares of £10. each, £7 paid, Nos. 120,001 
to 130,026, and have ordered the Rio de Janeiro Tramway, Light, and 
Power Co.'s 25,976,900dol. first-mortgage 30-year 5 per cent. gold 
bonds, Nos. 1 to 5,000 of 1,000dol., 5,001 to 29,361 of 500dol., and 
А 1 to 54,964, A 55,001 to 55,000, and А 58,001 to 75,000 of 100dol, 
each, to be quoted in the official list. 

Newcastle.—A special meeting of the Watch Committee was 
held last Friday, when the question of reducing the estimats 
by £1,000 in accordance with the proposition of the City Council was 
considered. It was decided, after a long discussion, to postpone the 
lighting of Westgate-road extension by electricity. This will e effect a 
saving of £180. It was agreed to reduce the estimate of £687 for new 
gas lamps, principally for the outlying districts, by £387. The main- 
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tenance account was reduced by £180, and various economies at the 
police stations were expected to save £190. 

Nevile Engineering Co.—The Nevile Engineering Co., of 
Worcester, makers of the patent Nevile cut-outs, r tors, and 
other types of electrical switchgear, have incorporated William 
Sprowson and Oo., of Newton Heath, Manchester, London, and 
Glasgow, electric and hydraulic lift manufacturers. The company is 
extending its works at Worcester, building a new erecting shop, and 


adding to its present foundries. All communications iu the future | 


should be addressed to head office, Worcester. Mr. William Sprowson, 
as joint managing director, will have control of the lift department. 

Acton.—With a view to increasing the income from the electrical 
undertaking, the Electricity Committee of the Urban District Council 
have decided to recommend the Council to levy a charge of 2s. 6d. per 
quarter for each meter, which will mean that the meter receipts will 
amount to £400 per annum, instead of £40, as at present. Another 
step towards cutting down expenses was the committee's decision to 
recommend that the Council’s electric arc lamps used for street- 
lighting shall in future be turned on a quarter of an hour later than 
Prose also that they shall be turned off at 11.15 p.m. instead of 
at 1 am. 

Bury.—The Town Council have received a petition, framed at a 
public meeting held recently, which asks the Council to call a meeting 
of ratepayers to discuss the electricity works extension proposals before 
they come before the Local Government Board's inspector at the 
forthcoming local inquiry. The Council, however, have adopted the 
view of the General Pu Oommittee that such a meeting was not 
necessary. The Electricity Committee are williny to receive a deputa- 
tion representing the signatories of the petition. The committee 
propose to spend £62,000 at first, and to obtain power to spend 
another £10,000 on mains for large consumers when necessary. 

Oldbam. —At the last meeting of the Electricity Committee it was 
reported that the number of units of electricity sold for lighting and 
power purposes was 59,595 during the past fortnight, against 41,444 
in the same period last year; and for traction pur 160,725 unita, 
against 149,457 for the same period last year. The number of arc 
lamps connected up to date is 357, an increase of three in the 
fortnight ; 24,504 incandescents, an increase of 46; and 393 motors, 
an increase of six. Ап application was read from the meter inspectors 
for an increase in wages of 2s. per week and payment for ey de 
Their wages are 31s. for 44 hours a week. The committee decided 
that they could not see their way to entertain the application. 

Arran.—Messrs. Stevenson and M'Guffie, of Glasgow, have, on the 
instructions of the Marquis of Graham, drawn up specifications for the 
supply of electric light and power to his two residences and the estate 
offices in Arran. The scheme will necessitate the construction of а 
dam on the side of Goatfell above 700ft. above sea-level, and the water 
will be carried to a power-house at Brodick, in which Pelton wheels 
for the driving of electric generators will be placed. The transmission 
lines will be altogether about 12 miles in length, and one of them will 
be carried over the side of the mountain, at a height of about 1,200ft. 
above sea-level. It is intended to raise the current to а p essure of 
5,000 volts, and to transmit it to sub-stations at the two residences. 


Rio de Janeiro.—The Rio de Janeiro Light and Power Oo. have 
made important arrangements with French and Belgian financiers for 
the simultaneous introduction on the Paris and Brussele markets of 
the new 5 per cent. bonds which it is about to issue. The French 

up, composed of banks of the highest standing, have entrusted 
essrs. Razsovitch and Gers, one of the firms participating in the 
operation, with the introduction of these bonds on the Paris Bourse. 
As regards the Belgian group who will introduce them on the official 
Brussels Bourse, it has been for a long time in close relations with 
the company, from whom it has bought during the last two years more 
than 6,000,000dol. worth of bonds, exclusive of the purchases which it 
has made on English and Canadian markets. 

Edinburgh.— In view of the increased charges intimated by the 
Gas Commissioners for public gas lighting in Edinburgh, a meeting of 
the Oleansing and Lighting Committee of the Town Council dis- 
covered that it meant an additional expenditure to the city of about 
£2,500 in street-lighting and stair-lighting. It was to 
substitute electric lighting for gas in West Nicolson-street, George- 
square, Charles-street, Orichton-street, and Buccleuch-place, and also 
to have a survey made of the central districts of the city with the view 
of ascertaining the comparative cost of lighting by electricity and gas. 
At a subsequent meeting the committee decided to light Rose-street 
from Hanover-street to Uharlotte-square by means of suspended electric 
lamps. The lamps will be hung from the centre of a wire stretched 
acroes the street from building to building. 

Dundee.—The Town Council, acting on Mr. Richardson's recom- 
mendation, have now finally passed the new system of charging for 
power. The price to be сано in future will be on a sliding scale, 
with a maximum of 25d., while power will be had at as low a figure as 
45d. per unit, according to the number of units used. Mr. Richardson 
also recommended the Council to do away with the minimum charge 
forlighting and power altogether, and this has been done. А new 
feature in the scale of charges for next year will be the special price 
which is quoted for electric signs, and which is calculated to make 
this form of advertisement more popular in Dundee. Also a specially 
low rate is quoted for power to textile mills, etc., for which current 
can be obtained at :54. per unit for the units in excess of 50,000 per 
quarter, and at ‘45d. per unit for those in excess of 200,000 units per 
quarter. 

Wealdstone.—The Finance and Legal Committee of the Council 
reported to the last meeting that they had considered the question of 
the Wealdstone Electric Lightiug Order, 1906, obtained by the North 
Metropolitan Electrical Power Distribution Co., and stated that the 
company had by Section 6 of the order to lay down suitable and 
sufficient distributing mains in Station-road from the northern 
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boundary of Greenhill Farm to High-street, Wealdstone, High-street 
from Station-road to its junction with Risingholme-road, and Peel- 
road from High-rtreet to the Urban District Council offices, for the 
purposes of general supply within a period of two years after the 
commencement of the order (order commenced July 20, 1906), but 
that no works had as yet been commenced by the company, nor were 
the committee aware that any were contemplated. The Council decided 
not to interfere until the time has expired. 

Luton.— The Electric Light and Power Committee reported to the 
Town Council at the last meeting that the 1 accountant had 
prepared a statement as to the estimated amount of the net profits on 
the eleetricity undertakiog for the financial year ending March 31. 
and as a result it was resolved that the sum of £450 be transferred to 
the relief of the general district rate. The electrical engineer reported 
that since Feb. 27 last 119,593 units had been generated, an equivalent 
of 197 8-c. p. lamps and one motor of 3 h.p. connected, making a total 
of 476 consumers, with 26,150 lamps and 223 motors of 1,375 h.p. ; 
that the number of units generated showed an increase of 108 per cent. 
over the number generated during the corresponding period of last 
year; and that at the present time applications were ій for over 
1,600 additional lamps and 297 hp. in motors. The increase of 
108 per cent. was partly due to the tramways, which took on an 
average 1,500 units per day. 

Lengton.—At the last Town Council meeting the Improvement 
Committee reported having received а report and estimate from the 
manager of the gas and electricity works with reference fo the sug- 
gested provision of electric arc lamps in Stafford-street, Market-street, 
and Commerce-street. It appeared that the number of gas lamps that 
would be replaced was 41, the annual coet of which was £274. 16 
was proposed to provide in the place of these 18 arc lamps, at a cost 
of £583, the annual charges in respect of whish for current, trimming, 
cleaning, attendance, etc., would be £504. It was ested, how- 
ever, that the installation could be run in two circuits of nine lamps 
each. allowing of every alternate lamp being put out at any hour 
decided upon. It was recommended that the report be adopted and 
the work carried out; that nine lamps be switched off.at 11.15 at 
night, and that the Gas and Electricity Committee be asked to make 
such а reduction in the annual charge for the supply of current, eto., 
as will meet the wishes of the Improvement Committee. 

Ince.—At a meeting of the Wig in Electric Light Committee held 
on the 23rd ult, the town clerk submitted the draft agreements 
between the Corporation and the Ince District Council in regard to 
the transfer of the Ince electric lighting order and public electric 
lighting in Ince, and explained their provisions. It was resolved that 
the corporate common seal be affixed to the two agreements, on the 
understanding that the Ince District Oouncil give an undertaking to 
the Corporation that they will not pre the Corporation in respect of 
the carrying out of the order so far as Ince Green-lane and Belle 
Green-lane are concerned. The Electric Light Committee have 
resolved that the resolution of March 26, 1906, authorising application 
to be made to borrow the sum of £18,696, the amount overspent on 
capital account to that date, ba rescinded, and that an amended 
application be made to the Local Government Board for sanction to 
borrow the sum of £22,696. 6s. in respect of the over-expenditure on 
the electric light undertaking to March 51, 1907, plus the sum of 

. 53. Ad., being the commitments not included in the expenditure 
of the year ended on that date. 

A Queenslander's Tolegraphic Invention. — Mr. William 
Leivesley, a postmaster in Queensland, has just patented all over the 
world a telegraphic invention of considerable interest. The object of 
the invention is to provide circuits and a simple combination of 
apparatus and switching gear to facilitate the transmission of messages 
direct to their destinations, over long lines in & variety of directions, 
to а greater extent than has hitherto obtained; to permit any pre- 
arranged number of telegraph circuits to work with each other, just 
as though they were one and the same circuit ; to enable a number of 
stations on different lines, not ordinarily in direct communication, to 
communicate directly with each other without hand repetition. 
Hand repetition and the delay, labour, and the possibility of 
mistakes incidental thereto, are also obviated or greatly reduced when 
an interruption on a line occurs. In newspaper messages the same 
news may be transmitted direct to its various destinations by one tele- 
graphist by one operation of a telegraph key. The lines are relieved 
of the time taken up in receiving and байк at intermediate 
stations. The invention also allows of signalling four or more ways 
on the Morse system, and at the same time may embrace or combine 
other systems. It provides for repeating direct on to main lines, and 
different systems are also enabled to work together and interchange 
signals harmoniously. Other objects and advantages will be apparent 
on close investigation of the plans, which, in reproduced form, may 
be seen at the office of Sir Horace Tozer, Agent General for Quecns- 
land. The great єсопоту in the '' diversifier " system is that the old 
systems, machinery, and equipments of circuits may be adopted to the 
diversifier in the internal wiring of offices and joining to the switch- 
board. The inventor believes that £30,000 per annum will be saved 
when the new system is adopted tliroughout Australia. 


TRACTION. 


Nottingham.—The City Council have decided to seek powers to 
acquire the undertaking of the Notts and Derbyshire Tramways Co. 

Leeds.—The Tramway Committee have decided to try the experi- 
ment of making workmen's cheap tickets available for use on the 
return journey before noon instead of only after noon as hitherto. 

Brisbane Electric Tramways Investment Co.— Traffic receipts 
of the Brisbane tramways for the month ended March 31, 1908, 
amounted to £14,490; corresponding month last year, £13,199— 
increase, 21,291. 
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Fenton.—The Urban District Council have decided to seal the 
petition submitted by Hanley against the North Staffordshire tram- 


ways (amendment) order, and the chairman has been asked to represent 


the Council at the conference on the matter. 


Newport.—The total receipts of the Corporation tramways for the 
week ending April 4 1908, were £605. 11s. 04d., a decrease of £199. 


38. 54d. as compared with the corresponding week of last year (Easter 


week). The number of passengers carried was 144,999. 


Leith.— The Leith tramway traffic returns for the week ending 


April 4 amounted to £481. 16s. 6d., a decrease of £62. 7s. 5d., when 
compared with last year. The large decrease is accounted by the 
fact that the Easter holidays were held at this time last year. 

Light Railways Act, 1896.—The Board of Trade have recently 
confirmed the undermentioned order made by the Light Railway 
Commissioners: London United Tramways Light Railways (Extension 
of Time) Order, 1908, amending the London United Tramways (Light 
Railway Extensions) Order, 1904. 


Matlook.—The report of the working of the cable tramway to the 
Urban District Council for the past month shows a loss of £24. A 
new cable has been laid at a cost of £180 to meet the coming season’s 
traffic. The financig] status of the cable cars is reported to be better 
than anything known in the history of the undertaking. 


Croydon.—At the last meeting of the Tramways Committee the 
town clerk reported that in the case of the Croydon and Southern 
District Tramways Bill the Standing Orders Committee of the House 
of Lords found that Standing Orders were not dispensed with in regard 
to the Bill, and that the Bill will, therefore, not proceed. 


Edinburgh.—The Tramways Committee of the Edinburgh Town 
Council have suggested to the Board of Trade that the official inspec- 
tion by the Board of the new Edinburgh tramway sections (Gilmore- 
place and Oolinton, and Gorgie) might, if suitable, take place at the 
end of this week. It is stated that immediately after the inspection 
cars will be run on the new sections. 

Swadlincote.—In view of the impending taking over of the bridge 
at Swadlincote, over which the light railway runs, by the Urban 
District Council, an inspection of the structure was made last week by 
representatives of the Midland Railway and the surveyor to the 
Council, and a report upon the matter will in all probability be pre- 
sented to the local governing body at its next monthly meeting. 


South Metropolitan Tramway Co.—4A tramcar parcels express 
has been inaugurated Te South Metropolitan Co. in connection 
with the services of cars between Croydon and Wallington, Carshalton, 
Sutton, Mitcham, Tooting, and Penge. The conductors receive 
pr at any of the recognised stopping раке or they may be 
eft with certain agents, and they are dealt with by special messengers. 
The rates for collection and delivery within half a mile of any part of 
the lines vary from "71b. for 3d. to 561b. for 7d. 


Blackpool.—The traffic returns for the week ending March 25, 
1908, show that during that period 190,769 passengers were carried 
on the Corporation tramways, the receipts amounting to £972. 19s. 9d., 
an increase of 4, 141 ngers and £8. 8s. 54d. receipts over the 
corresponding period last year. Parcels brought in revenue to the 
extent of £22. 1s. 1d. "The total receipts for the 565 days' running in 
the working year up to and including March 25 amounted to £49,526. 
10e. lld., this being an increase of £3,798. 18s. ljd. over 1907 and 
£6,955. 6s. 11d. over 1906. | 

Merecambe.—Trials on the newly-electrified portion of the 
Midland Railway between Morecambe and Heysham have been carried 
out, and have passed off successfully. Mr. Dalziel, the company’s 
electrical engineer, was in charge at the trial run, and the cars ran 
smoothly. It is understood that the new service, the first of its kind 
in this country, will be opened for the use of the public on the 13th 
inst., pug it is not ое to run to Lancaster at present. The 
service will be confined to one between Morecambe and Heysham 
Harbour. 

HulL—Mr. J. H. Hargreaves, J.P., during the discussion at the 
City Council meeting with regard to the Midland-street improvement, 
gave some figures relating to the increases in the passengers 
carried by the Hull trams on the Hessle and Anlaby roads. The 

assengers carried during the year ending March 31, 1908, on the 

essle-road were 6,009,078, compared with 4 886,411 during the year 
ending March 31, 1901, an increase of 1,122,667. The engers 
carried on the Anlaby-road for the year ending March 31, 908, were 
5,466.594, against 4,859,589 for the same period in 1901, an increase 
of 607,005. 

Liverpool.—After discussion between the Liverpool Corporation 
ош Committee and the employés, a scheme has been arrived at 
under which the Corporation are to increase by 2d. per week the wages 
of each tramway nian belonging to the benefit society in connection 
with the undertaking, the amount to be handed, however, to the 
treasurer of the superannuation fund. The men themselves are also 
to contribute, and the proceeds of unclaimed property left in the cars 
are to be added to the fund. It is hoped that the benefits to be 
distributed to incapacitated members of the benefit society will 
eventually amount to as much as £1 per week. 

Dumbartonshire.—The contractors who are laying the tramway 
line which will link up Glasgow with Dumbarton and Loch Lomond 
are advancing the work rapidly. The tramway track has now been 
finished between Dumbarton and Renton, and the large staff will soon 
complete the further extension to Alexandria, when it is expected 
there will be a preliminary opening of the route between that town 
and Dumbarton. On the other section of the scheme, between 
Dunibarton and Dalmuir, pro is not so pronounced. The whole 
length of the line between Dalmuir and Balloch is operated from the 
single generating station within the county town. 

Quarry Bank.—A special meeting of the Urban District Council 
was held last week to consider the light railway scheme, The heads 


of the proposed ment, containing the full terms of an offer which 
had been before the Joint Committee for working the railways autho- 
rised by the Quarry Bank, Brierley Hill, and Rowley в Light 
Railway Order, 1905, was submitted and discussed. It was timately 
unanimously resolved as follows: That this Council hereby approves 
and accepts the offer contained in the heads of the Dropadi agree- 
ment as submitted, and hereby authorises and empowers the Joint 
Committee and its solicitors to take all necessary steps for the purpose 
of entering into and adopting such agreement, and doing all acts 
which may be necessary for carrying the same into effect. 

Aberdeen.—The traffic return of the Aberdeen 5 tram - 
ways for the week ending March 25 shows an increase of £9. 10s. 94d. 
in the receipts, which amounted to £1,187. 18s., as com red with 
£1,178. 7s. 24d. for the corresponding week of last year. There were 
285,001 passengers carried, 136 parcels delivered, and 545 lugg 
tickets issued. The expenditure per car mile was: electricity, 
1:27 units; traffic wages, 2 2d.; and repair AEN, Sd. As сотрагей 
with electricity, 1:25 units; traffic wages, 22d. ; and repair wages, 
*bd. for the same month of last year. The allowance to the Suburban 
Tramways Co. amounted to £33. 11s. 94d., as against £33. 17s. 1144. 
for the corresponding week of 1907. Since June 1 there is а decrease 
in the receipts of £1,231. 8s. 10d., the totals being £58,520. 9s. 54. 
for the present year and £59,751. 18s. 14d. for the same period of last 
year. 

Leeds.—In the year just ended the total traffic receipts from the 
city tramways amounted to £336,446, as against £323,912. 12s. 6d. 
in 1906-7, or an increase of £12,634. 4s. 6d., representing 5:86 per 
cent. The total mileage was 7,694,989, as compared with 7, 358, 185— 
increase 336,804, equalling 4°57. Passengers carried numbered 
75,734,083, as against 73,024,853, or 2,709,250 more, representing 
5:11 per cent. Receipts ү mile come out at 10-49d., or O7d. less, 
the average for 1906-7 being 10:56d. The difference between the 
ave fare paid per passenger was infinitesimal ; the amount in 
1907-8 was 1° „ and in 1906-7 1:065d. The population of Leeds 
was carried 161 times, as compared with 1574—an increase of 54 раг 
cent. The amount paid per head of population was 2d. more, 148. 5; 
being received in 1907-8 and 148. ljd. in the previous year. The 
above comparisons reveal only one decrease, and that the slight one 
of тї. in the receipts por mile. The general figures, so far as 
they go, attest the efficiency of the city tramway system. 


Haslingden.—The Corporation inaugurated their work of convert- 
ing the tramway system from steam to electric traction оп Monda 
week. The mayor and the chairman of the Tramways Committee, wi 
the chairman of the General Works Committee, proceeded to the 
Baxenden end of the section, where, under the direction of the borough 
surveyor, the mayor dislodged a sett. The work proper was afterwards 
proceeded with. On the Tuesday about 20 men were engaged on the 
work, and the number is being increased as opportunity occurs. It 
has been estimated that with good weather progress may be made at 
the rate of one mile in five weeks, when the full complement of men 
has been got to work, and there are three miles of line to be con- 
verted. The generating station cannot be ready for some months. It 
is thought Accrington may supply current for the Haslingden trams 
a sfar as the Commercial Hotel, Haslingden, as a temporary measure. 
Failing this the old cars will have to run on the new lines for a time, 
and this will almost certainly have to be done in any case on other 
lengths of the section. 

Stalybridge.—An electric tramcar on the Stalybridge, Hyde, 
Mossley, and Dukinfield joint tramways got out of control on a steep 
hill, known as Ditchcroft, at Millbrook, Stalybridge, on the 204 inst., 
and, with rapidly increasing speed, dashed towards the foot of the hill. 
When near the bottom it jumped the metals, and breaking through а 
wall fell into a brook 20ft. below. The hill is one of the steepest in 
the district. Its danger is indicated by the fact that, although it is 
only 250 yards in length, the Board of Trade regulations for the tram- 
ways provide for four compulsory stops. The car was one of single- 
deck type, and it was about halfway down the hill when it got beyond 
control, owing, it is stated, to the greasy state of the metals. At the 
bottom of the hill the road turns suddenly, and the speed of the car 
was too great to permit of it rounding the curve. It lett the rails and 
ran on the for some 30 yards before toppling into the stream. 
The driver, conductor, and a passenger fell with the car into the 
water, the driver and the conductor trying to the last moment to 
bring the brakes into play. The car fell end on, and the driver had a 
remarkable escape from instant death. He was badly cut on the head 
and his right leg was injured. The conductor was flung off the car 
and was rendered insensible, but after receiving first-aid both men 
were able to go home. The passenger was unhurt. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Hungary.—Tenders are invited for the lighting of Cegled by 
electricity or gas. Tenders by April 18. 

Viotoria.— The Postmaster-General invites tenders for one common- 
battery switchboard. Tenders by May 26. 

Dundee.—The Town Council invite tenders for the supply of stores 
to the electricity department. Tenders by April 13. 

Qneensland.—The Postmaster-General invites tenders for the 
supply of lead-covered cables. Tenders by April 20. 

Valparaiso.—Tenders are invited for supplies for the Ohilian Navy, 
including electrical machinery. Tenders by May 50. 

Innsbruck.— Tenders are invited by the Austrian Government 
Railways for an electric pump. Tenders by April 16. 

Hungary.—The Municipality invite tenders for lighting Nagykoras 
by eleotrioity. A deposit of £800 is required. Tenders by May 1. 
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Hornsey.—The Town Council invite tenders for supply of cable, 
joint-boxes, and feeder pillar. Tenders to the Town Clerk by April21. 


Dunkirk.—The Government Marine Service Department invite 
tenders for the erection of a wireless telegraphy station. Tenders by 
April 15. 

Madrid.—The Post and Telegraph Department invite tenders for 
yii aru and working of telephones in Villagarcia. Tenders by 

pril 13. 

Madrid.—Tenders are invited by the Public Works Department 
for the construction of electric tramways in Bilbao. Tenders by 
April 30. 

Kattowitz.—The Prussian Government Railways invite tenders for 
кер cable and telegraph construction material. Tenders by 
April 22. 

Madrid.—Tenders are invited by the Post and оер Depert- 
ment for the supply of 100,000 porcelain insulators. "Tenders by 
April 11. 

Buenos Ayres.—Tenders are invited for the construction and 
working of two sections of the underground electric railway. Tenders 
by May 1. 

Bournemouth.—The Town Council invite tenders for the supply 
of coal to the tramways generating station. Tenders to the Town 
Clerk by April 20. 

Czernovitz.—In connection with the water station on the Pruth 
river, tenders are invited for electrical machinery for driving purposes. 
Tenders by April 21. 

Grimsby.—Tho Corporation invite tenders for arc lamp lowering 

ear (Specification No. 63). Particulars from the Borough Electrical 

gineer. Tenders by April 24. 

Limerick.—Tenders are invited for the annual supply of stores to 
the easi department. Particulars from the Borough Electrical 
Engineer. "lenders by April 10. 

Leek.—The Urban District Council invite tenders for gas-producer 
plant and one gas-driven generator. Tenders to the Chairman of the 
Electricity Committee by April 11. 

Ecoles.—The Corporation invite tenders for one Lancashire boiler 
and superheater and a 210-kw. steam-engine, alternator, and exciter. 
Tenders to the Town Clerk by April 27. 

Hobart.—Tenders are invited by the Postmaster-General for 200 
wall telephones, 800 telephone recorders, and extension of common- 
battery switchboard. Tenders by May 11. 


Madrid.—Tenders are invited by the Public Works Department 
for the construction of electric tramways from Calle de Segovia to 
Glorietta del Puento. Tenders by April 15. 


Southampton.—The Harbour Board invite tenders for alteration 
of the gantries of two electric cranes and other work appertaining 
thereto. Tenders to the Clerk by April 14. 


South Shields.—The Corporation invite tenders for annual supplies 
of duplicate parts for overhead equipment, engineers’ tools, etc., for 
the tramways department. Tenders by April 11. 


Tasmania.—The Postmaster-General invites tenders for material 
for extension of common battery and switchboard, 200 wall telephones, 
and 800 telephone recorders and cords. Tenders by May 11. 


Poplar.—The Electricity Committee invite tenders for the supply 
of switchboards and gear. Particulars from the Borough Eelectrical 
Engineer. Tenders by April 29. See advertisement in last issue 


Tonbridge.—The Urban District Council invite tenders for the 
supply and erection of plant at the generating station. Particulars 
from Mr. W. P. Plunkett, electrical engineer. Tenders by April 22. 


Rotherham.—The Corporation invite tenders for supply of one 
500-kw. direct-current steam turbo-generator and surface-condensiog 
plant. Tenders to the Town Clerk by April 16. See advertisement 
in last issue. 

Wallasey.—The Urban District Council invite tenders for the 
supply of automatic overload and reverse-current single-pole circuit 
breakers. Tenders to the Clerk. Council Offices, Egremont, Cheshire, 
by April 15. 

Sheffield. —The Tramways Committee invite tenders for the supply 
of clothing for the tramway employés. Particulars from the General 
Manager, mways Department, Division-street, Sheffield. Tenders 
by April 23. 

Southend.—The Corporation invite tenders for the construction of 
a concrete tank and foundations for the proposed condenser to be 
erected at the Corporation electricity works, Tenders to the Town 
Clerk by April 10. 

Sydney.—The Postmaster-General invites tenders for 84 tons wire, 
hard-drawn copper (200lb. per mile), 3cwt. tape, binding, copper 
(150lb. pr mile), 2,700 insulators (best white porcelain, large). 
Tenders by May 20. 

Colohester.—The Tramways Committee invite tenders for the 
supply of clothing for the tramways employés during 12 months 
ending March 21, 1909. Tenders to Mr. R C. Bullough, Oar Depot, 
Colchester, by April 10. 

Poplar.—The Electricity Committee invite tenders for the erection 
of a sub station building at Millwall. Particulars from the Borough 
Electrical Engineer, Glaucus-street, Bromley-by-Bow. Tenders to the 
Town Clerk by April 29. 

Weymouth.—The Weymouth and Melcombe Regis Corporation 
invite tendera for the supply of а 300-kw. steam-turbine and extension 
switchboard panel. Tenders to the Town Clerk by April 18. See 
advertisement in last issue. 

Madrid.—The Post and Telegraph Department invite tenders for 
the installation апа working of telephones between Bas Palmas and 


Aurucas. Particulars from Direccion General de Correos y Telegrafos, 
10, Carretas. "Tenders by April 14. 

New South Wales.—Tenders are invited oT the Postmaster- 
General for 84 tons wire, hard-drawn «р b. per mile), Sowt. 
tape, binding, copper (150lb. рег mile), 2, insulators, best white 
porcelain, large. Tenders by May 20. 

Leek.—The Urban District Council invite tenders for engine, 
dynamo, and other foundations and extensions to their generating 
station buildings in Station-street, Leek. Tenders to the Chairman 
of the Electricity Committee by April 10. 

Stockport.—The Tramway Committee invite tenders for the 
erection of new tramway offices in Mersey-square. Particulars from 
Mr. Robert Hyde, town clerk, Town Hall, Stockport. Tenders to the 
Chairman of the Tramways Committee by April 13. 

Govan.—Tenders are invited for the annual supply of stores to the 
electricity department, including cables, electricity meters, house 
service fuse boxes, arc lamp carbons, motors, eto. Particulars from 
the Burgh Electrical Engineer. Tenders by April 27. 

London, 8.W.—The Metropolitan Asylums Board invite tenders 
for the installation of electric lighting at the South-Western 
Hospital and Ambulance Station, Landor-road. Stockwell, S.W. 
Tenders to Mr. T. Duncombe Mann, clerk, by April 15. 

Haslingden.—The Corporation invite tenders fof overhead lines in 
connection with the electric tramways. Specifications, etc., can be 
inspected at the office of Messrs. Handcock and Dykes, 1, Victoria- 
street, Westminster, S. W. Tenders to the Town Clerk by April 25. 

Sydney.—The Government Railway Department invite tenders for 
the supply and installation of about 44 miles of three-core, high- 
tension, paper-insulated, lead-covered feeder cable. Particulars from 
the Electrical Engineer, 51, Phillips-street, Sydney. Tenders by 
May 4. 

Southampton.—The Corporation invite tendera for (A) supply and 
erection of a coal and ash conveyor; (B) supply of a quantity of 
rolled-steel joists ; and (C) supply of a quantity of mild-steel plates 
at their electricity supply station. Tenders to the Town Clerk by 
April 13. 

Dundee.—The Electricity Committee invite tenders for the supply 
and erection of water pumping plant and overhead travelling cranes, 
etc., in connection with the new Carolina Port main generating station. 
Particulars from Mr. Н. Richardson, engineer in-charge. Tenders һу 
April 27. 

Melbeurne (Australia).—The Postmaster-General invites tenders 
for the construction and laying complete of two submarine telegraph 
cables between the State of Victoria and the State of Tasmania. 
Tenders must be accompanied by a deposit of £1,000. Tenders to the 
Secretary, Postmaster - General's Department, 51, Spring street, 
Melbourne, by April 14. 

Christiania.—The Commercial Intelligence Branch of the Board 
of Trade are notified by his Majesty's Consul at Christiania that 
tenders are invited by the Norwegian State Telegraphs for the supply 
of insulators, iron wire, bronze wire, bronze thread, steel cable, 
battery, zinc, and canal cable. Tenders are to be delivered at Tele- 
grafstyreleens Tekniske Avdeling, 5, Hasselgaarden, Christiania, by 
noon on April 13. 

London, 8.W.—The Agents for the Sind Light Railways invite 
tenders for the supply of 1,828 tons of rails with 46:2 tons of fish- 
plates, 29:4 tons of fishbolts and nuts, 128 tons of spikes, 12 sets of 
crossings and switches, and 11 sete of signals. Specifications may be 
obtained from Messsrs. Molesworth and Molesworth, 39, Victoria- 
street, London, S. W., on payment of 7s. 6d. for each specification, 
which sums will not be returned. Tenders by April 14. 


RESULTS OF TENDERS. 


Hackney.— The Electric Lighting Oommittee recommend the 
acceptance of the tender of Geipel and Oo. for arc lamp carbons, 


Rawtenstall.—The Urban District Council have placed a contract 
with the Lancashire Dynamo and Motor Co. for an automatic reversible 
booster. 

Darban.—The Municipality have placed a contract for a number of 
ransformors with the South African (:eneral Electric Co., London and 
ohannesburg. 

Johannesburg.—The Municipality have placed an order with the 
makers, through Reunert and, Lenz, Johannesbugg, for a 1,000-kw. 
and a 500-kw. Belliss-E.C.C. two-phase alternator. 

Stookport.—The Electricity Committee have accepted the tender 
of W. B. Beattie for the labour and materials required in erection 
and completion of stores, offices, etc., in Millgate, adjoining the 
electricity generating station. 

Bristol.—Thermit, Limited, 27, Martin’s-lane, Oannon-street, 
E.C., have received an order from the Bristol Tramways and Carriage 
Cu. for welding material for making the joints in conucction with the 
extension of their tramway system. 

Australia.—A contract has been placed with the Lancashire 
Dynamo and Motor Co., through Kincaid, Waller, Manville, and 
Dawson, for à motor-driven booster, 1,200 amperes 180 volts, for the 
oe Lighting and Traction Co. of Australia (Adelaide Electricity 
Supply). 

Beckenham.—The Urban District Council have accepted the tender 
of the Lancashire Dynamo and Motor Cy. for an automatic reversible 
booster for £851. 10s.; that of Hyde and Co., Norwood Junction, for 
extensions and improvements to the electricity station, for £657; 
and the tender of the Tudor Accumulator Oo. for accumulators, 

Colchester.—The Town Council have accepted the followirg tenders 
for annual supplies to the electricity department: ironmongery and 
tools, Williams and Oo.; oilman's sundries, Joslins, Limited; castinga, 


534 


THE ELECTRICAL ENGINEER, APRIL 10, 1908. 


ment meter 


Stanford and Co.; joiners’ work, G. Appleton; pre 
dc о., at 2s. 44. 


poo amano, Joslins, Limited ; fuse boxes, Lucy an 
each. 

Sheffield.—Messrs. Marples, Leach, and Oo. inform us that they 
have received the complete contract for the supply, delivery, and 
erection of 18 motors for driving the printing presses in the offi · es 
of the Sheffield Daily Telegraph. These motors are all specially 
designed for variable speeds where necessary, and are being wound 
for the Sheffield Corporation supply, 200 volts 50 periods, two phase. 


OPENINGS FOR CONTRACTORS. 


ABERAVON—Vicarage (£1,400). 

ABERDEEN—Masonic temple, St. John's-place, Crown-street (£5,500). 

AIO Caneel schools, New Royd-street, Education Oom- 
mittee. 

AcroN —Municipal buildings (£18,000), Town Council. 

ALCESTER—Secondary school, Warwick County Council. 

ALLOA—Elementary school (£7,725), Education Committee. 

ALVERSTOKE— Village hall (£1,400). 

ALVERTHORPE—Two houses, Mr. Henry Pease. 

ARDSLEY—House, Barnsley-road, Mr. J. B. Hinchcliffe. 

ASHTON-ON-MERSEY—Extension to nursing home (£1,500). 

AYLSHAM —Improvements, town hall, Parish Council. 

AvR—Extension, grammar school (£5,805), School Board; Roman 
Catholic elementary school, Whittetts-road (£950). 

Ayr—Alterations, houses, Oromwell-place (£400), Mr. T. Muir; 
alterations, premises, South Quay, Mr. J. D. Dudgeon. 

Bacup—Post office, Town Council. 

BAKEWELL—Public baths, Town Council. 

BARTON-ON-HUMBER—Alterations and additions, Constitutional club 
premises, Mr. R. Maden. 

BELFAST — Extensions to asylum (£83,000), City Council. 

BERKSHIRE —Restoration, Wootton Church (£580), Churchwardens. 

BERMONDSEY, S. E.—Alterations, town hall (£700). 

BEXHILL —Electric lighting purposes (£2,860), Town Council. 

Briiston—Council school, Bull Holes (£17,000), Educational 
Authority. 

BIRKENHEAD—Laying of feeder mains (£4,114), Electricity Com- 
mittee. 

Bisuor's STORTFORD Secondary school, Herts Education Committee. 

BITTLEFURD—T wo houses, ete., Mr. Langdon. 

BLAcKPOOL - Public library and art gallery (£17,000), Town Council. 

Bol TON LH- SAN DS —Additions, Church Cottage, Mr. Hodgson. 

Boston—Elementary school, Oarlton-road, Education Committee. 

BOURNEMOUTH —Publie conveniences (£35,250), Town Oouncil. 

BnkpBURY—Two houses, Guywood-lane, Mr. J. Н. Lamb; house, 
Gregory-avenue, Mr. E. С. Hilton. 

BrIDLINGTON—Oouncil school (£390), Education Committee. 

BRISTOL — Alexandra-park School (£7,000), Education Committee. 

British CoLUMBIA—Sawmill, Cumshaw Inlet (350,000dol.), Moresby 
Island Lumber Oo. 

CAFRPHILLY— Fourteen houses, Lawrence-street, Building Club. 

CANTERBURY—Two houses, Oxford-road, Mr. E. Holtum ; motor 
garage, Old Dover-road, Mr. Gill; additions, Zetland Lodge, 
London-road, Mr. J. Stonley. 

CANTERBURY—Electricity supply undertaking (£4,000), City Council. 

OarDIFF— Parish hall, Lewis-street, Rev. J. Baker. 

CaRDIFF—Day preparatory technical school, Technical Evening 
Schools Committee. 

CASTLEDERG—Workmen's dwellings (£10,710), Rural District Council. 

CaTERHAM—Wesleyan chapel, Foot Guards depót, Trustees. 


CAWNPORE—Four boarding-houses (Rs.35,500), Directors of Land: 


Record and Agriculture. 
CHAPELTOWN—Enlargement of chapel and  schoo's, Primitive 
Methodist Connexion. . 


CHELMSFORD—Hospital cxtensions, ete. (£2,250), Joint Hospital 
Board. i 


CHELTENHAM - Conversion of Victoria Rooms into a theatre, Town 
Council, 

CLAcTON—Two additional 50-h.p. engines and generating plant, 
electricity works (£570), Urban District Council. 

e school (£15,700), Old Monkland School 


CON WAY — Conversion of old post office into municipal offices, Town 
Council. 

CowpENREATH—Mining school (£2,000), Fife and Clackmannin 
Coalownérs' Association. 


Croypon—Secondary school, The Crescent (£18,250) County 


Council; additions to ‘‘ Waingates,” London-road (£559), 
Guardians. 

CruMLIN—Twenty houses opposite Bridgend Inn, Bridgend No. 1 
Building Club. 

CurracH CamMp—Nursing sisters’ quarters, Directors of Barrack 
Construction 


DALKIRK—Villa, Cortleferry-park, Mr. Jones, Perthshire. 
DanrIELp —Elementary school, West Riding Education Committee. 


 DuNBoYNE—New schools, Rev. B. Brady. 


DaRLINGTON—Fourteen houses, Upper Victoria-street, Mr. J. Anwyll; 
two houses, Staindrop-road, Messrs. Copping and Johnson; 
32 houses, Oraig-street, Mr. J. E. Chilton ; new science rooms, 
Messrs. Clark and Moscrop. 

DARWEN— Fifteen houses, Cemetery-road, Messrs. R. and W. Knowles; 
extension, warehouse, Cotton Hall, Messrs. Haworth and Smith ; 
garage, Elmhurst, Earnsdale-road, Mr. Joseph Catlow ; extension, 
Auaglypta Works, Wall Paper Manufacturers, Limited; store 
and dwelling-house, Hey Fold, Darwen Industrial Co-operative 
Society ; four houses, «шо ш; Mr. James Whittaker ; 

ump-house and fire station, Ainworth-street, Wall Paper Manu- 
dare dins Limited; two houses, Earnsdale-avenue, Mr. E. Brooks; 
house. Sunnyhurst, Mr. T. E. Marsden; two houses off Manor- 
road, Mr. J. Cocker. 

DEAL—Sixteen houses, Grove-road, Middle Deal, Мг. G. Gates. 

DERBY — Extensions of the tram ways (£6,500), Tramways Committee. 

DEÉwsBunY—Wesleyan Sunday school at Hartishead, Trustees. 

DoNcasTEB&—Erecting and furnishing elementary school, Chequer- 
road (£5,534), Town Council. 

Dumbaktox—Public library (£6,000), Town Council. 

Messrs. Byrne and Son, 
architects. 

Dun pEE—Additions, property, Ann-street, Mr. James К. Benvie ; 
additions, factory, Don's- road, Mr. J. F. Henderson; additions, 

remises, Erskine-street, Buist Spinning Oo.; alteration, property, 
атк, Mr. James Knight ; addition, property, Little Sisters 
of the Poor; alterations, property, North-street, Mr. Robert 
M'Culloch ; alteration, property, South Tay-street and Artillery- 
lane, Mr. D. Ireland ; additions and alterations, works, Walton- 
street, Messrs. J. Prain and Sons. 

DurHAM—New church, Bearpark, Trustees, United Methodist Ohurch; 
four houses, Clarence Ville, Coxhoe, Messrs, F. Н. Todd and Son ; 
house. Lower Barn, Mr. W. Hall; house, Framwellgate Moor, 
Mr. W. E. Hindson. 

EasiNGTON—House, High Wheatley, Dr. Russell; two houses, Win- 
gate, Mr. W. Sexton; four houses, Cookson Estate, Murton, 
Mr. Jobson; institute at Shatton Colliery, Horden Collieries, 
Limited. 

EAsTBOURNE—Enlargement of Princess Alice Hospital, Committee. 
EnBBw VaALE—Alterations and extensions to hospital, Ebbw Vale 
Workmen's Doctors Fund. 
EccLEs — Extensions to Weaste 

(£1,527). 

EpINRBURGH—Five houses, Arden-sireet, Mr. G. Cruikshank ; two 
houses, Lismore avenue, Messrs. Fraser and M’Beath; three 
shops West Riehmond.street, Mr. E. Lynch; four villas, 
Willowbrae-aveuue, Mr. W. Nicolson. 

ELLERsLIE—Range of new stores, Blairgowrie-road. Mr. J. A. R. 
Macdonald, architect. 

ELLESMERE—Free library, Station-road, Whitby Urban District 
Council. 

ELLoN—House and shop, Station-road. Мг. W. Davidson, architect. 

ETAWwAH (Inp1a)—Civil surgeon's residence (R3.16,000), Government 
of the United Provinces. 

FAiLSsWORTH — Council school (£7,756), 


and Patricroft Sunday school 


Lancashire Education 


Authority. 

FatMovTH—Residence on Gyllyngdune Estate. Mr. A. J. Cornelius, 
architect. 

FoLKESTONE—Motor garage, etc., Turketal-road, Mr. A. Bromley, 
architect. 


FoxHoLE—Elementary school, St. Austell and St. Colum» District 
Education Committee. 

FVVIk—Additions and alterations, public school, School Board. 

GALASHIELS—Higher-grade school (£6,500). School Board. 

GALGATE—Two houses, Whams Estate, Mr. Ingham. 

Garw—Temporary school, Llest Colliery Tip, Education Committee. 

GATESHEAD-ON-TYNE— Catholic elementary school, Rev. J. Newsham. 

Giascow—Sub-station, Hagg:-road. Mr. W. W. Lackie, electrical 
engineer, 

GORLESTON—Alterations and additions to auction rooms, Pier-walk, 
Messrs. J. Camp, Limited. | 

GospoRT— Council school to accommodate 400 scholars, E. lucation 
Committee. | 

GnANGE—Elementary school (£8,000), Alloa Burgh School Board. 

GREENOCK—House, Bawhirley-road, Messrs. Aitkenhead and Sons; 
villa, Armadale- place, Mr. J. Agnew; additions, premises, 
Ingleston-street, Aluminium Со. 


HALITAX— Building (87,150). Messrs. 
architects. 

HAM PS TEA, N. W.— Packing and receiving 100m to laundry of North- 
Western Fever Hospital, Metropolitau Asylums Board. 


HAMSTALL RIDWARE — Ele nentay school, Staffordshire County 
Education Committee. 


HASLEMERE —Drill hall (£5,000), Lads Rifle Brigade. 
HAWARDEN—Public conveniences, District Council. 
HEANOR —Mortuary, Urban District Council. 


HENDON— Enlargement, etc., of St. Mary's Church (£5,500), Eccle- 
siastical Commissioners. 


HoLLiNwoop—Mill off Chapel-road, Mr. Chadderton. 

HoLMER GREEN (Bucks)—Voluntary school, Education Committee, 
HUNxsLET— Council school (£17,000), Leeds Oity Council, 

HyTRE— House, Earlsfield-road, Mr, S. Wise, 


Walsh and Nicholas, 
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KELLY Вклү—Оһаре! (£1,109), Wesleyans. 
KILMARNOCK —Егесііор and equipment of technical school, Education 
Authority. 


KINGspowN—Elementary school, S»uthwell.street, Bristol Educa- 
tion Committee. 


KING's NORTON - Permanent school, Urban District Council. 
KiNcsTOwN—Housing scheme (£13,000), Urban District Council. 
KIRKBURTON —Two houses, Carr's-road, Mr. R. Griffiths. 
KIRKCALDY—New school (£11,500), Dysart School Board. 
LApDysMITH (B.O.)—Installing electric plant for lighting purposes, 


Municipality. 

LRAMINGTON—Repairs to parish church (£3,500), Ecclesiastical Com- 
missioners, 

LErps—Alterations and additions to school buildings, Blenheim 
Baptist Church. 


LEEDS—Firemen’s dwellings, etc., Park-street, City Council. 

LETCHWORTH—Council school (£8,975), Education Committee. 

LITTLE HApHAM—House, Westland Green, Mr. E. Howard; four 
houses, Clinton Hall Farm, Mr. Harvey. 

LITTLEOVER —Primitive Methodist church. Plans passed. 

LLANDRINDOD WeELLsS—Police station, petty sessional court, etc. 
(£7,495), Radnorshire County Oouneil. 

LLANELLY—Ten houses. Plans passed by Rural District Council. 

Lo1tLEM—Hospital (Rs.18,750), Government of Burma. 

LoncTon—Alterations to publie baths (£500) ; court-house, Council. 

LvckNow — Building in connection with Arabic College (Ks.50,000). 

LuTon—Alterations, women’s infirmary and laundry (£7,500), Board 
of Guardians. 

LirTox—Storerooms, ete., Chapel-street, Mr. T. Ellwood ; extensions, 
premises, Wellington-street, Mr. F. Linger ; two houses, Talbot- 
road, Mr. A. Butt; 11 dwelling-houses, Kenilworth-road, Messrs. 
H. Lacey and Co.; plait store, Liverpool-road, Mr. W. Wren ; 
two houses, Dunstable-road, Мг. Н. Cook; storeroom and engi- 
neer's room, Dallow-road, Co-operative Wholesale Society; four 
houses, inald-street, Mr. W. Baxter; Suaday schools, Beech- 
road, etc., Trustees, Wesleyan Church ; six houses, Dallow-road, 
Mr. G. Linger; alterations and additions, Park-street, Messrs. 
Rudd and Sons. 

Lynton—Church, local Wesleyans. 

MACCLESFIELD —N urses' home, Guardians. 

MANCHESTER—Shelter, Brookdale Park, Town Council. 

MANDALAY—Oonstruction of quarters for assistant superintendents of 
police (Rs.55,000), Lieutenant-Governor of Burma. 

MARGATE—Secondary school, Education Committee. 

MARSKE— Renovation of church and new Sunday school, Wesleyans. 

Maymyo (Burma)—Oourthouse (Rs.28,000), Government. 

MIDPLESTOWN—Six houses, Cross-road, Mr. J. Ingham ; house, Low- 
lane, Mr. Talbot. 

MILFORD HAVEN—Alterations and additions to premises, Priory-road, 
Co-operative Society. 

MoNTREAL—Can factory (200,000dol.), American Can Co. 

MoRkLEY— Additional plant required to supply the power for the 
tramways (£7,942). 

Moose Jaw (CANADA) —ourthouse building, Deputy ‚© mmissioner 
of Public Worke, Regina. 

5 houses, Lime-street, Messrs. W. Boothman and Son. 

oRTHWOOD —Two houses, Hilliard- terrace, Mr. J. Ford; house, 
Catling-lane, Mr. O. Jaques. 

NorriNGHAM—Alterations at Russell House. 
architect. 

OVERTON —Two houses, Old-road, Mr. A. Lockwood. 


Mr. W. B. Starr, 


OxENHOPE—Residence, Gate-lane. Messrs Moore and Crabtree, 
architects. 

PAKOKKU — Office for the executive engineer (Rs.13,000), Burma 
Government. 


PANTYGLAS—Thirty-six houses, Ely Valley, Pantyglas Building Club. 
PENMAENRHOS—Elementary school, Board of Education. 
PoRTHCAWL—Extensions, rest convalescent home, Trustees. 


PREST BURY Cottage (£538). Messrs. Prothero, Phillott, and 
| Barnard, architects. 
PupsEY—Weaving shed, warehouse, eto., Robio-lane. Mr. W. 


Shackleton, architect. 

PuRTON—Alterations and additions, Royal George Inn. Messrs. 
Bishop and Fisher, architects. 

RAMSGATE—Extensions to Council chamber, etc. (£435), Town 
Council. 

RasTRICK—Shop and warehouse, Bridge Ead. Messrs. Jackson and 
Fox, architects. 

REDDISH Church for the parish of St. Agnes. Messrs. Mayor, Man- 
chester, architects. 

REIGATE—Holy Trinity Vicarage (£700), Ecclesiastical Commissioners. 

RIcHMOND— Secondary school, Parkshot (£17,000). 

RicHMOND—Public conveniences, Terrace Gardens, Town Council. 

RiPPONDEN—Engine-house, etc.; dwelling-house at Stones Mill. 
Messrs. Chas. F. L. Horsfall and Son, architects. 

RowiLEY— Warehouse, Green-lane, Elder Mill Co.; three houses and 
shop, Stockport-road, Mr. J. W. Stenton. 

RoTHERHAM—500-kw. direct-current stean: turbo - generator, etc., 
Town Council, i 


RUAON—Six houses, Brynfields, Mr. W. Davies. 

Sr. ALBANS —Beven cottages, Catherine and Cross streets, Trustees of 
St. Peter's Charities. 

Sr. AusTELL—Five houses, Golant. Mr. J. E. G. Cunningham; 
three houses, Porthpean-road, Mr. T. Adams; house, Trenance, 
Mr. N. Kent; house, Hendra-lane, Mr. F. Stephens; house, 
Rosevear, Captain T Gilbert. 

SALFORD—Baths, Derby-road, Town Council. 

SANDAL—Two houses, Gonrge-street, Mr. J. Ashton; alterations, 
Heathfield Lodge, Mr. J. Day. 

SAWBRIDGEWORTH— Enlargement, Fawbert and Barnard’s School 
(£945), Education Authorities. 

SEDGLEY—Mission church, Trustees. 

SHRIVENHAM—Alterations and additions to Manor House (£875). 
Messrs. Bishop and Fisher, architects. 

SkirroN—Publie library, High-street. Mr. J. W. Broughton, 
architect. 

Воотн ELMSALL— Elementary sshool, West Riding Education Com- 
mittee. 

SouTHMOLTON— Wesleyan minister's residence (£697). 
Oliver and Son, architects. 

SouTHOWRAM—House and shop, Bank Top. 
Halifax, architect. 

SOUTHWELL — Alterations and additions to premises (£1,364), 
Governors of the Southwell Minster Grammar School. 

SPZNNYMOOR—Bix houses, Barber's-row, Mr. J. W. Kay; shop, 
Durham-road, Mr. D. Moore; reconstruction, six houses, Duke- 
street, Meesrs. Баће and Slade. 

STAINDROr—Alterations and improvements to the parish church, 
Ohurchwardens. 

SrockroN - Elementary schools, Education Committee. 

SUNDERLAND —Three houses, Bede street, Messrs. J. Potts and Son; 
14 houses, Sea View gardens, Messrs. Vaux and Mark; four 
houses, Valebrook-a venue, Messrs. Henderson and Hall; two 
houses, St. Leonard's-street, Mr. H. E. Robinson; laundry, 
Pallion-road, Mr. M. A. Spreight. 

Swinrorp—Workmen’s dwellings (£15,651), Rural District Council. 


TEMPLE EwELL—Parish hall in connection with church, Church- 
wardens. 

THRAPSTON —Elementary school, Northampton Education Committee. 

TIBSHELF—Erection of new chapel (£1,000), Wesleyan Society. 

TIPPERARY—Workmen's dwellings (£47,182), Rural District Council. 

TorriNGToN—Elementary school, Norfolk Education Committee. 

TuRTON— Eight houses, Rigby-lane, Mr. T. Ramsden. 

VANCOUVER (B. O.) — Wireless or cable telegraph service, Dominion 
Government. 
WALTHAMSTOW —T wo additional blocks of school building, caretaker's 
house, Selwyn-avenue, Higham's Park, Education Comuittee. 
WELLINGBOROUGH —Shop, Knox-road, Messrs. Barber Bros.; house, 
Oxford.street, Mr. W. Gillitt. 

WEYMOUTH —30J-kw. steam - turbine and direct-current generator, 
ete , Town Council. 

WuiTcHURCH —COhurch hall and institute. Mr. S. Williams, architect. 

WINNIPEG — Installation of turbine pump with electric motor for the 
city waterworks, 

Wissetr—Elementary school, East Suffolk Education Authority. 

WOLSTANTON —Fice station, etc. (£825), Urban District Council. 

WoMBWELL —Alterations and additions to premises, l'earson's Field, 
Barnsley Biitish Co-operative Society. 

WoMBwWwELL —Elementary school, Education Committee. 

WORTHING —Additions to Christ Church Schools (£2,321), Education 
Authority. 

WREXHAM—Etctensions to electricity works (£6,859), Town Council. 

YorkK—Secondary school, Sycamore-terrace (£2,750), Corporation. 

York—Electricity undertaking (£25,285), Corporation. 

York—Workshops, Clarence-street, Mr. W. Chaloner; additions, 
premises, East Mount-road, Mr. Hepper ; additions, Croft Villa, 
Mr. T. Olark ; swimming-bath and house, Haxby-road, Messrs. 
Rowntree and Oo.; house and shop, Burton-lane, Mr. W. T. 
Whincup ; house. etc., Lawrence-street, Mr. J. R. Oliver; store 
shed, Hewarth Wesleyan Chapel, Trustees; bakehouse, Tower- 
street, Mr. W. Whittaker. 


Messrs. W. C. 
Mr. C. C. Lloyd, 


COMPANIES’ MEETINGS AND REPORTS. 


SOUTH LONDON ELECTRIC SUPPLY. 


The annual- meeting of the shareholders of the South London 
Electric Supply Oorporation was held on Tuesday last, the chairman, 
Mr. J. Atherton, presiding. | 

In moving the adoption of the report, the CHAIRMAN alluded to the 
p pro that had been made in their business duriog the year. 

he number of lamps added to the circuits was the equivalent of 
17,608 8-c.p. lamps. They had already added nearly 5,000 lam 
to their mains since Jan. 1. The output had increased by 651,641 
units, equal to 27 per cent., and producing an increased revenue of 
approximately £4 000. The units sold for industrial purposes, more 
particularly for electric driving of factories, had increased by over 46 
per cent, From the returas for the past quarter he found they 
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had sold over 100,000 more units than they did during the 
corresponding period of 1907, and as the whole of their supply 
during that quarter had been generated at a less cost than іп 
the corresponding quarter of last year, they would see that the 
income from these additional units was practically all profit. At 
the end of last year they had over 1,700 h.p. of motors connected to 
the mains, being an increase of 300 h.p. during the year, and, with the 
applications they now had in hand, the figure this year would reach 
considerably over 2000 h.p. The high price of coal last year com- 
pelled their keen competitors, the gas companies, to raise their rates 
considerably, and for the same reason this Company considered it an 
opportune time, in the second half of last year, to raise slightly their 
prices for lighting purposes. This had brought about a reasonable 
increase in the revenue without diminishing the number of their 
own consumers. Last year they were solely dependent for 
the revenue upon their own ar consumers, whereas in 
1906 they had the last seven months of the temporary supply 
to the London County Council tramways. However, the very 
large drop in their gross receipts which necessarily followed the 
stop of that supply had not affected the gross profit earned in 
angthing like the same proportion, for in 1906 the profit was 
£18,637, and for last year £15,799, although the gross receipts had 
been redaced by no less than £16,713. The balance of profit carried 
to the general balance-sheet and available for distribution amounted to 
£15,478, out of which they recommended a dividend at the rate of 
4 cent. per annum on the original capital, carrying forward a 
balance of £2,478. 

Mr. Boots seconded the adoption of the report, which was carried 
unanimously. 

The OHAIRMAN said that very good feeling existed between the 
local authority and the companies. He had personally attended 
several meetings in the district with the mayor and chairmen of the 
various eommittees present, and they were now discussing the question 
of lighting streets in Lambeth by electricity. 


CALCUTTA TRAMWAYS. 


The report of the Calcutta Tramways Оо. for the year ended 
Dec. 31, 1907, to be submitted at the meeting on the 14th inst., 
shows gross traffic receipts £167,377, working expenses under all 
heads £104,235. and a revenue balance of £63,335. Against this 
have been debited debenture interest, interim dividend, and preference 
dividend, making a total of £48,084, leaving a balance of £15,248. 
То this must be added the amount brought from last year's account, 
8822, and interest earned on moneys in hand, £2,907, making a total 
of £18,979, from which the directors recommend that a final dividend 
at the rate of 2s. 6d. per share be paid and that £1,777 be carried 
forward. In view of the heavy amount charged for maintenance 
during the year the directors do not propose to make any addition to 
the depreciation fund which, after adding £2,185, interest on the 
depreciation fund investments, and the £5 000 transferred from the 
balance of profit and loss account for 1906, and deducting £5,817 
written off during the year for renewals, now stands at £48,080. Tho 
gross receipts are in excess of those of the previous year, which then 
constituted a record by £8,621. The expenses, on the other hand, 
have increased by £17.317, made up of power expenses, £2 024, 
due wholly to the fact that the plant had to be overhauled 
in“ consequence of the excessive pressure pct upon it by the 
increased traffic: traffic expenses, £1,710, due to increased efficiency 
of service; maintenance and repairs, £7,164, prinzipally due to the 
difficulties experienced in maintaining the cars owing to the pressure 
of the traffic and inadequate space for repair shops; and general 
expenses, £6,418, mainly due to the necessarily increased amount 

yable for income tax and the settlement of claims of the Municipality 
for track rent in excess of the amount agreed for the original system. 
These claims had for a long time been in dispute, and a compromise 
was only arrived at last year. A very important factor in the reduced 
amount available for the service of the ordinary shares is that so 
much more has been needed for the fixed charges on the new capital 
raised for the construction of the extensions. Daring the year the 
new ordinary shares which had up to Dec. 31. 1906, been gentry 
interest at 5 per cent. per annum, ranked for 1907 pari passu wit 
the old shares, and, in addition to this, it was found necessary to 
raise further capital in the shape of preference shares for the purposes 
of the extensions, whioh also me а charge upon the earnings in 
priority to the ordinary capital. These additions to capital only 

e revenue-producing to a small extent by reason of the unexpected 
delays in the construction and opening of the extensions, 


CUBA SUBMARINE TELEGRAPH. 


The report of the Cuba Submarine Telegraph Co. for the half-year 
ended Dec. 31, 1907, to be presented at the meeting on the 15th inst., 
states that the total receipts of the six months were £17,478, while 
the expenses amounted to £6,177, leaving £11,500, to which has to 
be added £26,500 brought forward, giving à total of £17,800 to be 
dealt with. The sum of £3,000 has been added to the reserve fund, 
which now stands at £106,000. The dividend on the preference shares 
will &bsorb £3,000, and leave £11,800, out of which the directors 
recommend the payment of a dividend at the rate of 6 per cent. per 
annum on the ordinary shares, free of income tax, the balance, 
£7,000, being carried forward to the current half-year. The cables 

continue in good working order. 


BRITISH ELECTRIC TRANSFORMER. 


The report of the British Electric Transformer Oo. for the year 
ended Dec, 51 last states that the net trading profit is improved t9 


the extent of about £1,800, as compared with that for the year ended 
Des. 51, 1906. For the purposes of making this comparison allowance 
has been made for the sales of patents included in the 1906 account, 
and also for the fact that this year's account provides considerable 
sums for writing down stock, etc., not dealt with in the previous year. 
A block of £15,010 preference shares has been obtained in settlement 
of the debt, amounting to £10,010, the whole of which was written 
off last year. The accounts show that after writing down certain 
items of stock, etc., referred to above, and paying all manufacturing 
costs and the expenses of administration, there remains a net trading 
profit of £6.247. Deducting the loss brought forward from last year 
of £3,998, there remains an available balance of £2,249. The Board 
recommend that £1,300 be transferred to depreciation reserve, and 
that the preference dividend of 6 per cent. per annum for the six 
months ended Dec. 31, 1906, be paid, leaving to be carried forward a 
balance of £34. 


GREAT NORTHERN TELEGRAPH OF DENMARK. 


The directors of the Great Northern Telegraph Oo. of Denmark 
state that, although the Company's receipts for last year have 
decreased by about £22,000 compared with those of the previous 
year, they intend to propose to the general meeting to distribute the 
same dividend and bonus as in. 1906—namely, 20 per cent., inclusive 
of & per cent. already paid—and to carry tho usual amounts to the 
reserve and pension funds—namely, £55,555 and £8,333 respectively 
whilst the dividend equalisation fund will be increased only by the 
interest on the same for the year. 


NORTH OF SCOTLAND ELECTRIC LIGHT AND POWER, 


The annual report and statement of accounts of the North of Scot- 
land Electric Light and Power Oo. for the year ended Dec. 31, 1907, 
states that the result of the year’s trading, including a balance 
brought forward of £101. 14s. 3d. from last year, shows a gross profit 
of £1,793. 1s. 4d. After allowing £611. 3s. да. for interest on deben- 
tores and loans, and writing off £115. 10s. 1d. balance of exhibition 
suspense account, and £467. 11s. 2d. depreciation on free wiring and 
meters, and putting £677. 6s. 14. to reserve, there is a loss of £98. 
9s. 3d. to be carried forward to next year. £2,539 of debenture stock 
has been allotted during the year. Of the directors, Messrs. Geo. A. 
Scott and Dr. V. Stone retire by rotation, and, being eligible, offer 
themselves for re-election, The auditor, Mr. Alex. Middleton, offers 
himself for re-election. 


BATH ELECTRIC TRAMWAYS. 


The report of the Bath Electric Tramways for the year ended 
Dec. 31, 1907, to be submitted at the meeting on the 14th inst., 
states that owing to the condition of the money market during the 
greater part of the past year the extension to Saltford was not pro- 
ceeded with. It is proposed to construct this section at the first 
favourable opportunity. The additions to capital expenditure account 
during 1907 amounted to £1 281. The falling off in the number of 
passengers carried has adversely affected the revenue account. The 
decrease in earnings may be wholly attributed to the unsatisfactory 
weather conditions prevailing during 1907. After charging the 
expenses of operation and administration, there remains a balance of 
£13 368, which, with the balance brought forward of £380, makes a 
total of £13,748, from which have to be deducted interest on 44 per 
cent. first mortgage debenture stock paid and accrued to date £6,075, 
interest on loans £1,435, and the dividend on the preference shares 
for the year to Dec. 51, 1907, paid July 1, 1907, and Jan. 1, 1908, 
£3,750, leaving a balance of £2,489, which the directors recommend 
should be carried forward. 


LEGAL INTELLIGENCE. 


THE RATING OF THE METROPOLITAN ELECTRIC 
TRAMWAYS CO. 


In the King’s Bench Division, the Lord Chief Justice, Mr. Justice 
Ridley, and Mr. Justice Darling on Monday last delivered judgment 
in the «фр as to the right of certain Middlesex magistrates to sit 
on irs nch of the quarter sessions during the hearing of rating 
appeals. 

i this case a rule nisi for a prohibition had been obtained by the 
Assessment Committee of the Hendon Union to prevent the justices 
of the Middlesex Bench who were also members of the Middlesex 
County Couneil, including Sir Ralph Littler, the chairman of the 
Middlesex Quarter Sessions, from adjudicating in an appeal by the 
Metropolitan Electric Tramways Oo. against a decision of the Assess- 
ment Committee of the Hendon Union as to the rating of the tramway 
undertaking. 

The Assessment Oommittee were the respondents to the appeal, 
their contention being that the justices were likely to be bi by 
interest in the matter, or that reasonable people might think such a 
Court would not be impartial. It appeared that the tramways were 
leased by the County Council to the company, under an agreement 
dated Nov. 16, 1900, it being arranged that rent should be paid on a 
certain basis, and that there should be a deduction for rates. It was 
contended that the magistrates in question should not adjudicate in 
the case, as they were interested in the matter and would be biassed. 
On the other hand, it was urged that the magistrates would not be 
biassed in the way suggested, and that their minds would not be 
affected by the question whether sufficient deductions for repairs, 
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insurance, etc., was made from the gross value for the purposes of 
rating. 

The Lorn Оне Justice said he did not find as a fact that there 
was a possibility of bias, or that reasonable people would not think 
the tribunal impartial. 

Mr. Justice RipLey and Mr. Justice DARLING concurred, and the 
rule was discharged, with costs. 


WIRELESS TELEGRAPHY. 
The Action against the Marconi Co. 


Mr. Justice Bingham, in the King’s Bench Division, continued the 
hearing on the 2nd inst. of the action brought by the Buitenlandsche 
Bankvereeniging against Marconi's Wireless Telegraphy Oo. to recover 
damages for alleged breach of contract in connection with tho 
erection of wireless telegraph stations in the Dutch East Indies and 
the formation of a company to take over and work the same. The 
case for the plaintiffs (which was reported in our last week's issue) was 
that, in consequence of the defendants having failed to erect the 
stations and to provide working capital for the proposed company, the 
company could not be formed, and the concession enabling the stations 
to be erected was lost. 

Mr. Scrutton, K.O., for the defendants, submitted that the action 
could not be maintained. The agreement betwcen the parties, he 
said, gave the defendants power to transfer all or any part of their 
obligations and benefits under it toany company, syndicate, or corpora- 
tion they might form to acquire them. The defendants had formed 
the Sanfil Co. in Holland and assigned all their benefits and 
obligations under the agreement to it, and therefore they were under 
no liability to the plaintiffs, 

After hearing the evidence, Нз Lorpsiip reserved judgment, which 
was delivered on the following day in favour of the defendants. Не 
said the defendants contended that under the contraet they were to be 
released from liability if they formed a compauy and assigned to that 
company all their benefits and obligations under the contract. It was 
clear that the defendants formed a company called Sanfil, Limited, 
and assigned to it all their benefits and obligations under the contract 
with the plaintiffs, and in his opinion the defendants were under no 
liability to the plaintiffs in respect of the failure to erect the telegraph 
stations and to provide the working capital for a company to be formed 
to take over xs work the stations. "Therefore, hé entered judgment 
for the defendants, with costs. If the case should be taken further, 
and his decision was reversed, he assessed the amount of damages to 
which the plaintiffs would be entitled at £1,000. 


= b 


ERNEST SCOTT AND MOUNTAIN v. KENT COLLIERIES. 


In the Official Referee's Court on Friday last the action of Messrs. 
Ernest Scott and Mountain v. Kent Collieries was commenced before 
Mr. Muir Mackenzie, official referee. Plaintiffs claimed from the 
defendants a balance of £5,780, cost of machinery and plant supplied 
to the defendant company, besides money paid by the plaintiffs by 
way of wages to men lent to the plaintiff company. The defendants 
denied liability, pleaded that the plant supplied was not in accordance 
with the contract, and on that ground they counterclaimed. Mr. C. A. 


Russell, K.C., appeared for the plaintiffs, and Mr. Bousfield, K.C., | 


for the defendants. 

Counsel representing the plaintiffs said the claim was for a balance 
amounting to £3,249, alleged to be due under the contract above 
named. The Ше contracted with the defendants for the supply 
of an electrical plant and driviog engine at a cost of £5,780, and in 
addition £553, balance of the cost of a vertical spindle pump supplied 
by the plaintiffs. There was another claim by the plaintiffs for 
£847, wages of men lent by the plaintiffs to the defendants. Other 
claims were for £106 for goods supplied by the plaintiffs, and 
£46. 16s. 10d. for stripping and clearing one of the pumps. Counsel 
said the defence was that the plant was not in accordance with the 
contract, that the machinery was not capable of performing the 
work required of it, so that the pumps would not raise the necessary 
amount of 1,000 gallons from the shaft which the defendants 
desired to be unwatered. The specification was 1,000 gallons 
of water a minute against a head of 640ft. of water, at 1,440 
revolutions of the motor which drove the pump. This machinery 
the plaintiffs said they had supplied. The defendants also 
said that the engines did not develop either the indicated 
or effective horse-power of 400 and 450 respectively, and that 
the output of the generators was less than 300 k.v.a. as 
specified. All these allegations the plaintiffs denied. Tho plaintiffs 
further said that it was contemplated that they were supplying 
engines and motors which would be worked continually or for an 
unlimited period, and that if the generators got overheated and broke 
down, they did so because they. were not used fairly or reasonably. 
The defendants absolutely worked one of the pumps to death, and it 
was now in a ruinous condition. With jean to the counterclaim, 
the contract provided for the payment of the whole amount, irrespec- 
tive of whether the machinery was tested or not, and the defendant 
company could not rely on that as a claim against the plaintiffs. 

The case was adjourned. 


BRUSH ELECTRICAL ENGINEERING CO. 


On Saturday, April 4, in the Chancery Division, on the application 
of Mr. Thompson, Mr. Justice Neville made an order sanctioning the 
reduction of the capital of the Brush Electrical Engineering Oo. by 
£170,484 in respect of loss of assets on freehold and leasehold 
factories, patents and goodwill, shares, and debentures held in other 
companies, etc. 


| 6973. Improvements in electric accumulators. 


PROVISIONAL PATENTS, 1908. 


Marcu 27. 
6795. Improvements in means for automatically transferring 
. the currents of the accumulator, magneto, or similar 
ignition systems from one to the other for motorcar 
and the like engines. Charles Forryan Pougher and Henry 
Gardiner Atkinson, Prudential-buildings, Oorporation-street, 


Birmingham. 
MARCH 28. 

6895. Improvements in electrical indicators. Siemens und 
Halske Aktien-Gesellschaft, 12, Queen Anne’s-chambers, 
Broadway, Westminster. (Date applied for under Section 91 
of the Act, March 28, 1907, being date of application in 
Germany.) (Complete specification. ) | 

6897. Improved straight - lino motion, applicable more 
especially for recording instruments. Edwin Joseph 
Murphy and Kelvin and James White, Limited, 65, 
Chancery-lane, London. 

Zero adjusting device for instruments. Edwin Joseph 
Murphy and Kelvin and James White, Limited, $5, 
Chancery-lane, London. "NN 

6904. Polar dynamo-eleotrio generator and motor. 
Lecoche, 41, Schubert-road, Putney, London. 

6928. Improvements in mono-telephone relay transformers. 
Sociét: des Télégraphes Multiplex (Système E. Mercadier), 
Birkbeck Bank-chambers, Southampton-buildings, London. 
(Application for patent of addition to No. 6767/08.) 
(Complete specification. ) 

6931. Improvements in means or apparatus for hoating by 
electricity. Leopold Aron Frank, 1, Great James-street, 
Bedford row, London. 

6953. Improvements in and relating to .radiotelegraphy. 
The Amalgamated  Radio-Telegraph Company. Limited, 
7, Southampton-buildings, London. (Fritz Van Der Woude, 
Germany.) (Complete specification. ) 

6955. Improvements in electrical machines and the like. 
Birger Ljungström, 7, Southampton - buildings, London. 
(Date applied for under Section 91 of the Act, April 12, 
1907, being date of application in Sweden.) (Complete 
specification.) 

6959. Improvements in and relating to alternating-current . 
motors of the commutator type. The British Thomson- 
Houston Company, Limited, 83, Oannon-street, London. 
(General Electric Company, United States.) (Complete 
specification. ) 

6960. Improvements in and relating to alternating.current 

: motors of the commutator type, The British Thomson- 
Houston Company, Limited, 83,: Cannon-street, . London. 
(General Electric Company, United States.) 

6961. Improvements in and relating to alternating-ourrent 
motors of the commutator type. The British Thomson- 
Houston Company, Limited, 83, Cannqn.street, London. 
(General Electric Company, United States.) (Complete 
specification. ) S НР К 

6962. Improvements in and relating to alternating electric 
current motors of the commutator type. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (General Electric Company, United States.) 

6963. Improvements in and relating to the control of 
alternating electric current motors of tho oom- 
mutator type. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (General Electric 
Company, United States.) (Complete specification.) 

Marcu 30. 

6972. Improved system of eleotrio wiring. William Fennell and 
William Pagden Perry, 68, Dudley-road, Tipton, Staffs. 

William Fennel] 
and William Pagden Perry, 68, Dudley-road, Tipton, Statls, 

Improvements in electric lampholders. William Fennell 
and William Pagden Perry, 68, Dudley-road, Tipton, Staffs. 

6999. Improvements in or connected with electric aocumu- 
lators. John Baker and Goorge Hughes, 55, Chancery-lane, 
London. 7 

Improvements in or connected with induction coils, 
particularly applicable for use with  internal- 
combustion engines. Samucl Raphael Cohen and Barnett 
Raphael] Cohen, trading as the City Ignition Company, 
45, Chancery-lane, London. 

Magneto-electric ignition apparatus. Arnold Zähringer, 
Birkbeck Bank-chambers, Southampton-buildings, London. 
(Complete specification. ) web 

7027. Improved telephone call or number-recor apparatus. 
Alexander Elder Maxwell, 46, Lincoln's-inn-fields, London. 

7028. Improvements in apparatus for alternative wireless 
telegraphy and tolephony. Josef Schiessler, 46, Lincoln's- 
inn-fields, London. (Application for patent of addition to 
No. 1848/08.) (Complete specification.) 

7041. Improvements relating to the production of powerful 
interrupted electric impulses of high frequency. | 
Ernst Ruhmer, 22, Southampton-buildings, London. (Date 
applied for under Rule 13, Jan. 8, 1907. An invention 
comprised .in application No. 539, dated Jan. 8, 1907.) 
(Complete specification.) | "M MP" 


J ules 


6974. 


7003. 


7014. 
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7045. Improvements in dynamo-clectric machines. Jakob Emil 
Noeggerath, 83, Cannon-street, London. (Date applied 
for under Bection 91 of the Aot, April 1, 
date of application in the United States.) 


e 
MancH 31. 
7048. Imprdyements in time element devioes, applicable to 


907, 
(Complete 


elegtrio cirouit breakers and other apparatus. John 
pla Statter, Norfolk House, Norfolk-street, Strand, 
ndon. 


7077. Improvements in electric arc lamps. Henry Bevis and 
Arthur Ernest Angold, 3, Brown - street, Market - street, 
Manchester, (Date applied for under Rule 13, April 5, 
1907. An invention comprised in application No. 7941, 
dated April 5, 1907.) 

1119. Improvements in and relating to dynamo - eleotrio 
machines. The British Thomson Houston Company, 
Limited, 83, Cannon-strect, London. (General. Electric 
Company, United States.) 


APRIL 1. 
7169. e e in eleotrical telephone and telegraph 
А systems. Jolin Gardner, 51, Deansgate-arcade, Manchester. 
7188. Improvements in or relating to electric furnaces. 
5 r and Westdeutehe Thomasphosphatwerke, 
111, Hatton- garden, London. (Complete 
Pad 


7219. Improvements in electrically-controlled apparatus for 
seeing at а distance. Johannes Adamian, Birkbeck Bank- 
chanibers, Southampton-buildings, London. (Complete speci- 
fication. ) 

7223. Improvements in and relating to motor-generater sets 
for ‘controlling electric supply. Robert Pobl, Yohn 
Grice Statter, and the Phenix Dynamo Manufacturing 
Oompany, Limited, 522, High Holborn, London. is 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on April 16.) 
1906. 

28951. Conversien of kinetic into potential energy in fluids. 
De Ferranti. 

20086, Exciting Ruhmkorff and other electric coils. Lodge. 

1907. 

1596. Electrically-operated switches spoeoially applicable to 

railway and other vehicles. Park and Mason. 

6982. Electric igniting apparatus, Foster and Spoor. 

1555. Electrical wiring, whether for eleotrie lighting, 
motors, telegra FFF 
Handcock, Dykes, and Smith. 

7550. Жок for eleotrical wiring. Handcock, Dy kes, id 
mit 

7557. Boxes for electric wiring. Handcock, Dykes, and Smith. 

7563. Electro - deposition of metal on hollow articles. 
Friedheim. (Date applied for under International Qonven- 
tion» March 30, 1906.) MP 

7926. Electric arc lamps. Hatfield and Lewis. 

3020. Systems of electric motor oontrol British Thomgón- 
Houston Company. (General Electric Company.) ! 

$388. Systems of lighting by electric arc lampe. British 
Thomson-Houston Company. (General Electric Company.) 

$629. Utilisation of electrical energy in the case of inter- 
mittent or suddenly changing loads. Human. 

$860. Driving wheels for electrically - propelled vehicles. 
Balachowsky and Caire. (Date applied for under ien 
national Convention, May 15, 1906.) 

0270. Autoniatio electromagnetic sanding gear and 
san gear for use on electric railways 
tramway vehicles. Cummins. 

10931. Electric incandescent lamp bulbs. Campbell. 

10972. Insulators for electric conductors. Porzellanfabrik Kahla, 
Filiale Hermsdorf Klosterlausnitz. (Date applied fur under 
Inter ational Convention, May 14, 1906) 

12913. Reciprocating clectrio motors. Irving. 

133429. Electrical treatment of gases or vapours, and 
especially of air or oxygen, for the prodhétion 
of ozone and apparatus therefor. Richardson апа 
Vaughan. d 

16865. Insulating materials adapted for electric insulation, 
waterproof and like materials, and for other linke 
uses, and the method of producing the same. Brook es. 
(Asbestos Wood Company.) 

:16968. Elegtrical resistanco device for use with lamps and 
for, other purposos. Martin. 

17704. Leud «speaking telephone apparatus. Мал. (Dato 

с 1507.0 for under International кона; April 25, 
1 


foót 
and 


19101. Electrical water-beater. Rawson and Sager. 


21104, Magazine fuses for electric light and power oircuit. 
Fletcher. 


$4672. Centrifugal pumps and fans. Siemens Вов, Dynamo 
Works. (Siemens-Schuckertwerke Ges.) 


28126. Apparatus for the electro - deposition , оё metals. 
Cowper-Coles, 


n- a 


COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 

Name. 2 

M ас т у ара ман D. 
Aron Electricity Meter, 6 p.c Cum. Pref. Shares, 1-125,000 1 


Amount 
рай. Last peice 


n 
—— Ordinary. Nos 1 12,000 .......................... 1 3/16-5, 
British Aluminium Co., О; dinars. 2 001-40,000 .............. 5 10 
—— 7 per cent. Oum. Pref., 1-40 000.................... 5 ag 4% 
—— “А” per cent. Cum. Pref., 1-20,000 .............. б ti 
— —. 4 per cent. Funding Certificates, 1-20,000 .......... b 156 
—— § per cent. let Mort. Deb. Stock, Red. ............ 100 .. 100 
— төшме, cent Loch Leven Deh, (ке \. Red., 1-5 000 100 .. 97-100 
British Ins and Helsby Cables, Ord., 1-100,000........ 5 64-63 
-am 6 per cent, Cum. Pre £., 1-100 000 PEE 
—— 44 per cent. Mortgage Detientures ................ 100 102-1 
British Теше. Houston Uo., 44 per cent. lst Mort. Deb. 
ваш Wath inghouse Elec. aod Manuf. 10 6 „ „„ „„ „„ „„ Pret. е 100 ee 92 97 
475 use Rlec. a cent. " 
275 00 турле оо Rn MADE Ори (E E E „% оов 6 3 -$ 
idi id г cent, Mortgage Debenture Stock ............ 100 .. 50 
Brush Electrica! Engineering, Ordinary, Nos. 1105731 .... 2 
— Non. ,0 per cent., Prei... 2 3/16-7/16 
— per cent 186 D:benture Stock .................. 10 . 71-80 
г cent. 2nd Debenture 8tock.................. 100 . 65-66 
Callender's blo, ређепіагев.............................. 100 .. 106-108 
———- 0едїаагу...................................+..... 5 104-114 
——— per cent. Pref. .................................. b 58 5t 
Oonsolidated Blectrioal Oo., Ordinary, 1-110,000 ............ 1 6-9/16 
Crompton and oo 3 j 3 11116-1:5/16 
pick E 5 per "€ 5 ena 5 1 x А it 
err an . Ordinary, 1.260 000 .................... - 
6 per cent, Cum. Pref., 1-305,000 .................. 1 Lh xd 
per cent. Debenture Stock, Red. ................ 100 .. 100-105 
Bdison s and 8wan United, * © А " Shares, 1-99 26 3 il 
A" Shares, 61017. 1397: Leste ed 5 ra] 
— —5 per cent. ЧНУ xac sa quA Ad Ra a ee 6 datas 100 . xd 
cent. Deb. Stock, Red. ...................... 100 . 78-81 
Blectric Construction, Nos. 1 to 112.100 .................... 2 n 
7 per cent. Cumulative Pref. ...................... 2 14-13 
— — 4 per cent. Perp. 1st M Deb .................. 100 . 61-68 
Hiectrolytic Alkali Co., Ordinary, 1-202,218 ................ 1 3/16-5/16 
Ferranti, Limited 5 per cent. let Mort. Deb. Stock, Red .. 100 .. — 
General Electric Gom pany (1900) 5 per cent. pum. Erel, e. 10 . 71-84 
21275 let Mort. Deb. Stock "PENES 100 87-9) xd 
W. T. Henley's Telegraph Works, Ordinary . VV 6 104-114 
44 per cent. Preferene nnn . 6 42-1 
4; per cent. Debentures .......................... 100 .. 106-10 
India Rubber, Gutta геге а and Telegraph Works . „ 10 .. Dr 
cent. Debeot ООН 100 .. tO) 
National Electric Construction Co., d: 170. S 1 аты 
Parker, Thos., Limited, Ordinary .......................... 10 .. 10-104 
Peebles Bruce) and Ou, 6 per cent. Cum. г, 20, ОЛ, ui 5 .. — 
Telegraph Construction and Maintenance . 12. а 
——— per cent. Bonds ................................ E .. 100-105 
White, J. G., and Co., 6 per cent. Cum. Pref., 1-15,000 .. 10 .. 8-9 
Electric Lighting and Supply.— 
Name. Ez 2 
Adelaide Electric Sup 7 09. 6 p c. Cum. Pref., 1-10,000.. 5 .. 46-54 
Bournemouth and Poole пагу Vu cua eade a qs E 10 .. Eu xd 
——— 44 per cent, Cum. Pref., 501-15 000................ 10 .. 10-11 
—- 6 per cent. t. Cum Second Pref., 15 001-22,500........ 10 .. 103-11 
per cent. Debenture Stock, дле Deaths id 100 .. 100-105 
Bromley 5 ent) Blectric Light and Power oo. 5 25 
per cent. 1st Debenture Stock, Red. ............ 100 . 
Brompton and Kensington, Ordinary ...................... б 74-84 
— 7 cent. Preference ............................ 5 .. 9 
Calcutta Blectric 80000 1007000 Corp., Ordinary, Nos. 180 ,000 . zA a CER 
Cambridge gen Supply Company, ¥10 Ord. . re б. з 1 
Canadian General Electric Co, Common Shares $100 .. p 
7 per cent. Cum. Pref. Stock.. . . $100 ai ens zd 
Centra) Electric с Supply, 4 per cent. Guar. ‘Deb b. Stock — . 100 .. 10 
сз! р aen West End, and City Electric Supply, Ord., á "m 
== рег cont Cum Pref., 1-800000 .................. in ХА Tu 
22 cent. Debenture Stock, Red . 96 
ас 5и Undertaking,” 4 D oe Pref , 1-40,000 .. e 
(1 001-80, . 8 4g-4 
Chelsea Biectricity 8. BUüpply еа eov qv Vs ан ав 5 54 
44 per cont. Debentures .......................... 100 .. 101-1 
Mgr A n Co., 1st Mt. 5 pc. 30. yr. aid. Bde. Hod. 000 
City ot London, Urdinary .................................. 10 93-108 xd 
———— 6 per cent. Camuiaure F» (86 10 rad zd 
5 per cent, Debenture Stock ...................... 100 .. 125 
44 per cent. 2nd Deb. atk. Badio оодоо s 100 101-101 
City of Wellington Electric Light and Power Cu, 5 per 
cent. Revistered lst Debs . ‚ 1-1 630.. to 50-55 
Cordob4 Light and Power Co , 120 1 Mt. Btl. 5 per cent. Jus; 100 20.93 
County ot " Durham Klectrical Power Listribudon Un., 
Ordinary, 10,001-50,000 ................................ 5 3-33 
5 per cent Preference, 1-50,000 ...................- 5 .. 44-43 
County of Lo: don Elec. Supply, Ordinary —— € 10 .. 747. 
6 per cont. Cum Pi ............................ 10 .. 1411; xd 
44 per cent. Debentures Prov Certe All pd., ка. 100 .. 100-1 
44 per cent. 2nd L'ebeutures Prov Certs .......... 00 .. 97-100 
Edmundaon's Electricity 8 Ordinary. 1-50. 000. 5 .. ＋ 
: ix cent, Cum Рге!.............................. 5 Hi 
cent. First Ma PTV ⁵˙ð¹iAĩrĩͤ x 100 
етеу velopment Со. ef (tado 5 per сепи let 
a 018 Ponas, 10 751-15 750 ................ . 74-77 0. 
Electric ict Traction Oo. of Aust , 6 a € m. Pl., 1-30,000 '5 - 
per cent Debenture >t k, k CV 100 
Electric pt pe Co. of Victoria, 5 rk Cont. let Mt. DOS iod i 
Btook, Rèd. ⁵ði ⁵ d 8 
Folkestone Electric Supply, Urd., мое 1-10 000.............. 100 44-5 zd 
5 per cent, Cum. нө, 1 Nos. 1 10 00) ............... 5. AEZ xd 
44 per cent. First Deh к, Red. ................ 100 .. 94.90 
Hove Electric Lighting, Ord., 1- 13 3000 T I 5 . 64-63 xd 
Indian Electric Sup y and Traction Co, 6 per cent. Gon- 
struction Deb. ntock, Raa . 100 . 96-93 
Jalo of Wight Elec, Lt. and Per. 44 p.c. Db. stk.. Red .... 100 . 92-95 
нете Power and Li ting, 6 рег cent. Ош; i i 
хае and Knightsbridge Elec. Lt , Ord, та 000. 5 73-83 
Kensin and Knightabridge and Hil, 4 e 
teak’ Debantare 8 100 97-101 xd 


Kiddcrminster and Dist. Elec. Lighting ‘and Traction, Pret 10 .. 94-104 
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Name. 


London Electric, Ordinary 
dee rots 1 Debe ry k, Red.. 
per cen age nture toc oe 
Madras Biectric Supply Ourpuration 5 per cent. uses laggy 
tion Deb. stock, Red. (Prov. Certs.), all paid 5 
100 .. 


Metropolitan Ordinary, 100,001-:00,000 
44 per cent. First M Mortgage Debepture Stock.. 

44 per cent, Cum. Pref.. - es 
&4 per cent. Mortgage Debenture, Red...........- 
Mexican 519706 Light Co., d per cent. lst Mort. Gold ds. 

1935, C 1-1,000 ($100), D 1. 000 49500), мао (01.000 
Mexican pint and Puwer Co., Capital stock 

» Poo cent. lst Mort. Gold Bonds, Ked., dA, 000 

($500), 4,001-14,000 ($1,000) .. 

Midland Blectric Power Dis., 4 po let Mort. Deb... 


Newoaatie-upon-Tyne Electric duppl Ordinary, 1-57, 008 . 
do., 57,010-75,000 . м, i. 
do., 75,00 001-87.500 (issued at £2. prem., do. paid .. 


5 per cent. Pref., 1-57,009 
do., 75, 001-87, 500 (issued at 104. prem., , da. paid)... 
Notting Hill Electric ‘Lighting J ͤ er ee 
4 per cent. Firat Mort. Debs. Nos. 1 о) (Reg. ps 
Oxford Blectrio, Ordinary, 1-96 and 40-14,310.. 
4 per r cent. Debenture Stock ...................... 

River Plate Blectricity Oo., Ord., 1-119 687 & "o si 120. ix 
б per cent, Non-Cum. Pret., 1-100,000 . 
5 per cent. Debenture Stock, Eed. ................ 
Rosario Blectric Co , 6 per cent. Cum. Pref , 1-20 000.. 
6 per cent. Cum. 2nd Pref. 000... 
Royal Electrical Company of Montreal, 4) per cent. First 

Shares Mortgage Debentures 100 


и 


E 


pá 


„а 


Shawin Water and Power Oo., 03. 71 ore let Mt. Bo». — 
Smithfield Markets Blectric Supply. tau pa gu ete 5 
r cent. Debenture Stock suid pa ete eh ps DEG NERA 100 
South London. Ordinary.. „ 
South Metropolitan Blectric Light and Bower, Ord. Ре: ез 
7 per cent. Cum Pref. ..... V 
cent 1st Mort. Deb. ........................ 100 


44 per 
8t. James's and Pall Mall, Ойлау; е. 5 
——— 7 per cent. Pref. ..... c 
34 per cent. Deb. VVV bg 
Urban Electric Supply Co., ‘Ordinary, 8-30,007 . 5. X 
5 per cent. Camulative Preference, 50 001 80,000. M 
44 per cent. me Mort. Debenture 008, Med. 


Westminster, Ordin 1 

z per cent. . Pref., 110,101-158,251 . пуз уела ГӨ 
Electric Tramways.— 
Amount 
Name. pu. 

Anglo- tine, 6 per cent. Cum. Pref., 1-260,007 ........ 5 
per cent. Non-Cum. aud Pref., 2t0,008-280,007 .. 5 
ais 6 per cent. Debenture e tock, 1888 ...... 100 
Auckland Elec. ram 5 4 ot 1s: Mor. Deb. Stk, Red. .... 100 
Barcelona Tramways, Urd., 1-20 000 ........................ 10 
5 per cent. Cum 9 hares, 1-10, 0 0 % ............ 10 
5 per cent. Deb., Red., 1-600 , ⁵ðᷣ 8 100 
— — 44 per cent. жуп Deb. BLOGR ...................... 100 
Bath Elec ways, Ld., Pref. Ord. xr. 75,001-160,606 1 
—— 5 per cent. Cum. Pref. Shares, 1-75,000 ............ 1 
Birmingbam and Midland Trams., 44 p. c. lat Db. Stk ‚ Red. 100 
Blackpool and Fleetwood Tramroad........................ 10 


Bombay тфа Supply and Trams. Oo., 6 percent. Cum. Pref. 10 
44 per cent. Deb. оек Red. 100 
Brisbane 5 Invest. 

rege tbh Nos. 


per cen 
44 per sont. Deb Deb. Stk., Red., Prov. eg i all ра. 


British b rg cam Riectric Бажау Co., Ord ў : 100 
Ord. Pref. . 100 
5 per cent. Cum. Perpetual Pref. Btock ............ 100 
— — 44 per cent. 1st Mt. Debs., Nos, 1-6,850, of £40 each 40 
—— — 44 per cent. Vanoouver Power Deb................. S Р 
British Blectric Traction, Ord. 1-500.000 & 6b.001- 90,000 . 10 
— —- per cent, Cm Pt., 30,0001-60 000: °° 5 10 
5 per cent. tual Debenture Stock ..... 100 
44 per cent. 2nd Deb. 8tock........................ 100 
Bueno Ayres and Belgrano Trams.......................... 5 .. 
% A" 6 per cent. Cm. M 1-40,000.................. 9. as 
“B” 6 per cant. Cm. Pf. ‚ 1-21,500 .. "e 
5 per cent. Deb. Stock, Red. ia ww wand QU Mune a se ala 100 
Prov. Cert.. all paid . ... 100 
Buenos Ayres Electrico Trams, 5 p.c. Deb. Stk., Bed.. 100 


Buenos Ayres Gd. Nat. Trams. Co., 54 per cent. Pref. Deb 100 


L3 Last Po 


* 


Last price. 


14 


ii 


Bonds, Red., 1-1,500 .................................. . 100-104 
6 per oent, Deb. Bonds, Red., 1-2,275 .............. 1 97-101 ха 
Buenos Lacrcze Trams. Co., Stg. 5 per cent. lst Mort. 
Deb. COOK, Rod: ME ß 100 . 92.95 
Oalcutta Tramways, Ord., Nos 1-137,610 .................. 5 53-63 
—— — per cent. Cum. "Pref., Nos. 1 30,000 3 5 
44 per cent. lst Deb. Stock. Tn 100 . 102-1 
Cape Electric Tramways, Nos. 1-480,000 .................... 1 $/16-7/16 
City of Birmingham Tramways, 5 per cent. Cum Pref...... 5 48-74 
4 per cont let Mortgage Deb, 1-5 000 (401) eden 100 98-101 
City of Buenos Ayres Trams. Co. (1°04), 1-248,000 .......... 5 5 3/16-5 7/16 
4 per cent. Deb. Stock, Ked. 985.................. 100 104 
Colombo Electric Tramways and с кылыры: 5 per cent. lst 
Mortgage Debenture Stock, Rll 100 
Cork Electric Tramway and Lighting Co., Ordinary ........ 10 13-14 
: per cent. Cum. Рге?.............................. 10 123-133 
her Debentures ............................ 100 
Dublin vole d Tramways (1896), Ord., Noe. 1-60, 0.000 5 10 .. 124-134 
6 per cent. Pref., Nos. within 14 1400 10 . 124 184 
34 per cent. Mort. Debs., . 100 95 
Hastings aod Dist. Hiec. Tram. CoL E^ pc. s Stk, Red.. 100 95-96 xd 
Havana Electric Railway Consolidated Mors: У Mt cent. 
50-year Coupon Benes of 1952, 1 се . $1,000 81-86 
Imperial Tramways, Огйшагту.............................. all 18-19 
6 bet cout. Сиш, Prat. аана оъ ВИ 14-14 
44 per cent. Deb. У so e 8 100 108-11 
Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
Cum. Pref , Nos. 50,001-60,000.......................... 5 ju 
4 per cent. 1st. Mt. Db Stock. pere sheen Goren NN PI d 100 
Kalgoorlie Electric Tramways, 1-250,000.. ——— ' 1164 
— 5 per cent. “A” De BOR ...................... 100 87-91 
—— per cent. B Deb. Stock ...................... 100 71-75 
Kidderminster and District Lighting aod Traction, Pref.. 6 10-104 
Lancashire United Tram wayi, Limited, 5 per cent. Prior 
Lien Deb. Stock, Ве@й................................... 100 91-94 
— —- £296,500 2nd Mort. Deb. Rtock .................... — — 
— — £83,330 Deferred Deb. Stock (ш tui fully ur ped ido — — 
Lisbon Blectric rar i deer Limited, 1 Цц 
——— per cent. Cum. Р „Nos 143,555. ое каа 1 b 
LB eut Mort Deb: 1-5,000 Red... „ 60 % %% %% 6 TET 100 ee 


Name. E Last price. 
London United Trys. (1901 „ e E 
4 per cent. lst. um Red....... EERTE] 00 80-85 
Madras Elec Trams. 970 5 8 Deb. Btk , Bed.. . 100 95-98 
Manila Elso. R. B. and Lightg. $ S M 1% Lien an and Coli 
Tr. візка. Раоа Gold Bonds of 1 1-4635 ....81000.. £6.90 
Manx Elec. Railway Oo., 54 p.c. Cum. ret, rec, bold 636 and 
25 ,436-25,000 5 44.5 
11 per cent lat Mort. 1 Deb Ktock, Red. ............ AD 1650 xd 
Mctropolitan Elec Trams., Defd., 1, 000, 0011 1314 bs 1 116-316 
——— § pet cent. Cum Pref.. 630,00 545 2 1 4-4 
à per cent. Deb. Stock, Red $5.48 
Mexico Trams. Co , Gen. Cons. toe M Mort. "60-year 5 per cent, 

Gold Bonds 824-844 p.c. 
Milwaukee Electric Rail and ‘Light, 5 ver cent. 20- yr. Con. . 

Mort Bonds, 1926 1-5,500 and 7,001-8,000 --$1,000 .. 103-106 
one Street Rail. Qu per cent. Sterling Deb., tol -2, 000 
New General Traction, 6 per ‘cent. Cum. Pret., 1 10 000 and 101-103 

34 001-74,000 EE у 4-1 
Oldham, Asbton, and Hyde Tramway, Ordinary .. 10 .. 2 

5 per cent. Cum. Pref. ... 10 -9 
Perth Elec. Tramways (W A.). 5 per cent. l мн. Deb. 8k uo 163-106 
Potteries B ectric Traction, ЖЕ 1-245. VG А s 1- 
per cent Cam 1-545 A: iia 1 ВИ H 
per cent. Debenture Stock.. . 100 95-96 
Provincial аш жаза Со., 8 1-24.912.. 10 44-5 
per cent. Cum. Pret., 1-10,000 94-103 
ME Ao) ec. Tramway and Supply Co., 6 po Cum. Pret. А 
Е [] Е ғ, 
Ag per i ‘cont. 186 Mort. Deb. Stock, Red............. 160 1-9 9 
Sao Paulo Tramway, Light, and Power Co. $1CO -132 xd 
5 per cent. Ist t. Deb, Red. 1929, 1-11,000 .....$500 974 p.c. 
South Metropolitan Electric Tramwa Ы and Lighting 90, 
6 per cent. Cum. Pref., 19,571-169,570, Prov, terts.. 1 
4 per cent, Deb Stock, Red. 1940.................. . 100 Жей 
Sunderland District Electric Tramways, 5 p.c let Mort. 
Debe., Red., 1-1.600 . 00 73.78 
Yorkshire (West kidipg) Elec Tram. Co, Ord, 70 oot. 110, 00 5 1-14 
6 per cent. Cum. Pref., 146,961. . ONE 5 5-3 
44 per cent. let Deb. Stock, Med. . ` 160 84-87 
Electric Railways.— . : 
mount 
Name. paid Last price. 
£ 
Central London, Отдіпагу.................................. 100 ' 73-76 
“кен Pref. ...... c җи Le 82-84 
deferred.. . 100 . 
4p © Deb. Stock (Prov. Berlpt. certs., sully paid) . . 100 100-103 
City and South London, Consolidated oralas ay m . 100 . 19.41 
—— 4 per cent Debenture Stock .... 0 101-104 
5 per cent. Pref. Stock '91 ........................ 100 113-116 
— 50 [TI 99 '96 езееооезетоете е» ое өз „ оо 160 112-115 
Т Т » 01 . 100 110 113 
05 C 106-108 
Liver pool Overhead, 5 4 cent. Pref. ....... 10 10-104 
Ordinary, 1-50.000 10 4 
4 per cent. Mort gare Debeptures, "Bed, i. A: 700 — z 
Underground Blectsic Railways of London, 5 d cent. 
Profit-sharing Secured Not es — . 40-45 
Deposit Receipts €800990e0999000»90900500000092*»9200009949 -— ee 40-44 
Telegraphs and Telephones.— А 
motnt 
Name. pala. Last price, 
£ 
Amazon Telegraph Oo., 1-25,000 . РРР Uu 2-5 
5 per cent. Debs. Eed.. within 171,069 ............ 100 .. 84-87 
American Telephone and Tel [EE тыш 4 р cent. 
Bonds, 1-28.000 and 53.001-78 dr : 85 87 
Anglo-American Telegraph Ca., Ordinary . Paus . 100 .. 36-88 
6 per cent. Preferred Ordinary . —ͤ— . 100 .. 984-100) 
Deferred Ordinary . ` 100 134-133 
AO ш © Telephone Co., 6 per tent. lat Mort. c 984 
„ „% „%%, „„ „„ „%„%„%„ „„ „%„„%„%„%„%„%„„ „ „6 66 %%% „ „% one „ 0 „ %% „ 6% оо в 101 
Chili Telephone Co., 1-44,000 . 5 7.7 i 
Commercial Cable Co., Ster. 500- year 4 p.c. Deb. Stk, Bed.. . 100 xd 
Cuba Submarine Meg des ph Co., ону, 18 10 1715 
10 per cent erence 320 10 16-1 
Direct Spanish Telegraph Co., башы. обоа oD 354-74 xd 
——— 10 per cent. Cum. Preference РОТОР. СИУ Sk Dp xd 
44 per cent, Dets., 1-600 mn in . 90 .. Ux é 
Direct United States Cable Co.. .. 20 138-144 
Direct West Indis S Cable Co., di per cent. Debs., Teg. 

within 1-1,200, B 100 99-101 
Eastern and South 1 4 per cent. Mort. Debs, within 

1-5,000, 1909.. 100 99-101 

—— 4 per cent. Reg. “Mort. Debs. (Mauritius subsidy), 
1-8 000, 1915.. 25 .. 2994-101, 
Eastern Extension, Australasia and ‘China, І. 300, 000.. 10 . 18-1 
4 per cent. Mort. Deb. Stock. Регр................. ‚10. 1 
F e ee e e 100 .. 130-135 
34 per cent. Preference Stock .... „...4,...,. 100. 84-87 
4 per cent. Mortgage Debenture Btock ............ 100 101-104 
Great Northern Telegraph Co. (uf Copenhagen) 10 -33 
Halifax and Bermudas Cable €: ч рег cent. 10 Mort. 

Debs within 1-1, 200, Eed.. . 100 .. 90-101 
Jndo- European Telegrap ph Co. swe, @6 51-97 
Matrcopi's Wireless Telegraph Co., ‘Nos. 155 128.2 84, 190...... i озб 
Monte Video Telephone Co., Ordinary. 1 -72,680 P EERE l ..15/16-11/16 

per cent. Preference, 1-86,492 .............. 5 1 di 
National Telephone, Preferred ............... ia 100 .. 107-109 
Deferred Btock .. 100 .. 108-110 
6 per cent. Cum. First Pref.. . 10. 10-12 
— —— 6 per cent Cum, Second Pref... . 10. 10-12 
— —— 5 per cent. M. Cum. Third Pret.. 5 58-58 
34 per cent. Deb. 8tock, Red... eese, 100 . 97 
4 per cent. Deb. Stock, Red.. я 100 .. 1014-1 
Oriental 5 and Electric Compauy.. 1 . 16/161 9/16 
cent. Cum. Pref. ............................ 1-5% ah 
бас en Buro Tel. 4 p c. Guar. Deba.. ЫТА 100 101 
United River Plate Tele. Co. тишү. и? mos 5. 6-64 
Р P cent. f.,1- 5 4 
^ per cent.- mture Btock, GG 100 99- 
Telephone Co. of Egypt, 44 per cent. Deb. Stock, ked... . 100 .. 809-102 
West African Telegraph Оо, . 10 .. 10-10% 
West Coast of America, 1-50, 000 and 55,001-53 008 . l4 3» uii Я 
——— Å p.c. Debs., 1-1,500, guar. b Western n Telegraph Л 
West India and Panama Telegraph 10 17/38-21/38 
——— 6 per cent. Cum. 1st desti e 10 . 
— — 6 per cent, Cum. 2nd Preference .................. 10 9; 
—— 5 cent. Debs., Red., 1-800...................... 100 1 ` 
Western Telegraph Co., 1 1201 950 эу ууу be salen . 10 .. 14-144 
—— 4 per cent, Debenture Stock, Red. оа оо 6 “ Р 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns for 


decrease. 
Current 
1907. Week, year. 
£ £ 
Er lw us 
210 22| — 
2,230 |+ 815| +10,774 
458 — 14 + 520 
5,595 | + 678] — 
954 | 4- + 3,798 
500|- 142| - 1,217 
8 5 КЕК E 
2.55 - 1,081 FA 
4836 | – 599| + 4,818 
1057 1- 211 - т 
6.818 | -2289| — 
EAS P5] „=: || 
315 |= 55 - 686 
1.820 ＋ 40| — 
20) |- 37 + 32 
5564 |+ 49) - 1730 
2689 |+ 434 | + 5,414 
rA 31356] = 
502 116 - 468 
102 | 61 - 15 
| | 
166 — 65|- 5h 
5,758 | 1,008 + 804 
1192 | - 66| + 2201 
1.170 Bul | - 255 
18 956 —1.3˙6 4- 16,1614. 
4:11 | - 186 — 
3,685 | +2005) 23.71 
1,471 28 + 3269 
2.5 4 95 — 8l 
413 b : 2. 
22% |- 75 8 
up dum P nac cs 
2613 | -1:55| — 339 
6673. | — 465 412,758 
2737 | - 537 SE N] 
11,251 |+ 25 + 1,919 
1.585 — 169| - 164% 
29.025 41.022 + 41,824 
207 — 69 
t er d cuim 
16195 | 1988 - 104 
7.259 | 2 2.017 | 4 11 982 
16145 | — 772 | + 2,595 
4022) - 512| + 534 | 
694 | — 92| 4 1.945 
1,744 |+ 61 + 4,550 
2.08% |— 625 — 
558 fa { — 798 
6,225 | -1,831 | + 6827 | 
6,145 | - 697| + 2621 
9849 7 + 3,235 
286 |+ 293) — 226 
1,472 | - 410| – 3566 
lon | — 247| — a 
| 
5,240 1,075 — 1,075 
1,185) -' 282 + 158 


week. 
Line, 
| Ending | 1908. 
NET 
Aberdeen Corporation .......... pr у 
Ayr Corporation Мат. 28 181 
Baker 3treet an l Waterloo Ry. . April 4 5 075 
Birkenhead Corporation ........ Маг 29| 1,024 
Birmingham Corporation ...... „ 28 6.273 
Blackburn Corporation ...... 16 972 
Blackpool Corp ration » 26 358 
Blackpool- Fleetwood Trams... — — 
Bolton Corporatian April 5 2,20 
Bournemouth Corp rstion...... Nw 1,476 
Bradf ті Corporation ........-- Mar. 2? 4,257. 
Brighton Corporation April 5 746 
Bristol Tramway Company......| » 3| 458 
Burnley Corporation. | TE: 1,524 
Burton Corporation .......... .. 67: .0 250 
Cardiff Corporation ............ War. 7| 1,86) 
Carlisle Tramways Company .... April 4 163 
Central London Railway ........ „ 4| 6,054 
Charing X, Euston, & Hamp. Ву » 4) 520 
City — south London Railway „ 5 3,173 
Colchester Corporation |» 1| 165 
Cork E. Г. and L. Company .... + 2 392 
Croydon Corporation ЕТ 5 | 53 › 
Darwen Corporation. „ 9| 241 
Dover Corporation.. — 
Dublin and Lucan Electric Ry... | » 5 93 
Dublin U. J.. ls. | REO 
Dundee City Tramways ........ 8. 1 1,125 
East Ham Uurporation.......... » 4 59 
Glasgow Corporation........ „ 4| 17,60 | 
Gloucester Corporation AES ! 2\5 | 
G.N., Piccadilly and Brompton | „„ 4| 5,65 
Halifax t orporati n.. -- = 
Huddersfield Corporation ...... Mar. 21 1,443 
Hull Corporation. Apit 4| 2501 
Ilford Corporation. Mar 14 59. 
Ilkeston Corporation .......... April] . 123 | 
Kirkcaldy Corporation:.......-- n. 216 | 
Lancashire United Tram ways „ 1 1,298 IE 
Leeds Corporatlorn . 1. Mer 23 56207 
Leicester Corporation Yéoe Vu d die April 4 2.199 
tverpool Corporation.. ... . . Mar. 28 11,276, 
Liverpool Overhead Railway. . Apri: 5 1,421 
London C^unty Cornell ........| Mar. 2 | 30045 
Lowestoft Corporation April 4 138 
Maidstone Corporation ........ | "PEG 167 
Manchester Corporation ........ ss 414, 195 
Metropolitan District Railway „ 4 |- - 9,276. | 
Metropolitan Railway .......... „ 6515,75 
Corporation HER 127 
1 Corporation.. Mar. 28 3,717 
Newp тї (Mon) Corporation.. ,. 28 | 622 
Oldham Corporation. Dec. 8| 1,805 
Portsmouth Corporation........ | Mar. 28 1,460 
Reading Cor por ation. Deo. 5 | 567 
Rochdale Corpo:atton .......... - = 
Rotherham Corporation ........ ^ = 
Salford Corporation ............ Mar. 30 4,394 
Scarborough Tramways Co — | — 
field Corp yation .......... April 5| 5 418 
валася Corporation Mar. 25 841 
Southend-on-Sea Corporation.... April 1| 580 
Stockport Corporation .......... = = 
Sunderland Qorporation ........ Mar. 29 | 1,062 
Swindon Corporation .......... — а 
orquay Tramways ............ April 2 205 | 
Wallasey U. D. G... orn sens a d 787 | 
Warrington Corporation ........ — = 
West Ham Corporation ........ 2. 91^ 2,169 
Wolverhampton Corporation... „ 1 805 
- + © 1905-6 figures, $ 1997-8 figures. 


| Increase or 


Miles of 
track open. 


Accounts for past year, 


carried. 


17,676,000 
3,605,788 
11,696,691 
5,252,098 
10,083,028 
2,707,918 


25,410,690 
13,503,610 


46,728,977 
10,759,310 


46,902,257 
11, 907, 488 


3,383,527 
24,438,164 


2,790 699 
45,057,997 
10,048,780 
2,457,555 
5.966 364 
13,514,918 
3,178,063 


15.554 905 
15,049,240 


24,063,088 
3.182.111 
18,893,242 


15, 252,150 
29,151,543 


6,586,754 


73,024,853 


122.094, 528 
10,957,148 


314.227.090 


2,622,922 
1.186.566 


143,264,501 


31,639,534 


2,035,500 | 


45,526,468 


7,760,405 
18,647,731 


20.668 825 
8,120,179 


9,749,202 | 
5,743,298 | 


1,537,845 
73,966,299 


9,437,396 | 


4,431,728 
8,617,127 


17.485.132 
2,675,221 


8,512,592 


4,965 296 | 


35,£ 02,836 


| Total 
1908. | 1907. Ending receipts 
| g 
274 | 272 Мау 51) 72,605 
Br Е » 15| 15,285 
4| — — = 
25:55 | 25°53 | March 51) 55,408 
564 Б „ 51) 18,557 
23:80 | 25° „ 25) 51951 
174 | 17) = * 
164 | 164| Dec. 31 34,819 
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ARTIFICIAL DIAMONDS. 


All the world—at least, all the scientific world—has been 
amused, if not exactly edified, with recent legal proceedings 
in connection with the assumed ability to make diamonds. 
If we remember rightly, there is а rather fashionable brand 
of champagne of the same name as the would be maker of 
diamonds, and in our opinion the champagne maker at the 
end of his tether will probably own more saleable diamonds 
than will the diamond maker. But this is merely a 
supposition, for diamonds have been and can be made; 
and that is a starting point from which there is no getting 
away. The solution of the problem how to get size and 
quality may in this age of analytic and synthetic experi- 
ment come about at any moment, but, so far as we know, is 
not yet. The introduction of the electric furnace opened up 
new fields for experiment at previously unattainable high 
temperatures, while at the other end of the scale we have 
the experimental work of Dewar and others at extremely 
low temperatures. Itis, however, with the high temperature 
and high pressures that the artificial production of the 
diamond, so far as we know such production for а 
certainty, is concerned, and the great high-priest of 
discoveries in these directions was the late Prof. Henri 
Moissan. At the end of last year Dr. G. F. Kunz gave a 
lecture to the American Electrochemical Society describing 
the work that had been done in this direction. He 
attributes the investigations to the discoveries made by 
Koenig, Prof. A. E. Foote, and others in regard to the 
“supposed ” meteorite of Cañon Diablo, Arizona. We вау 
"supposed," because more recent discoveries have shown 
that this and similar deposits may have been ejected from 
the interior of the earth. At any rate, about 1891 the 
study and development of the electric furnace began, 
especially by E. G. Acheson and A. H Cowles in 
America and Prof. Moissan in France, and one of the 
first results obtained originally in each case was the 
silicon compound subsequently introduced commercially 
as carborundum. Scientifically, this is known as silicon 
carbide and carbon silicide. It is the product of factories 
using electrical apparatus in large quantities, and is princi- 
pally used as an abrasive because of its hardness. But as 
to our real scientific knowledge of diamond making, Mr. 
Kunz puts it in a few sentences. Moissan at first failed, 
but with the results obtained by Stanislaus-Meunier iron 
was found an ingredient in the ash of the natural diamond ; 
hence iron somehow entered into the natural method of 
production. Ultimately the conclusion was reached that, 
besides solution of carbon in iron, enormous pressure 
must be a necessary condition for crystallising the 
carbon as diamond—the dense variety. The analogous 
case of the transformations of phosphorus under great 
pressure by Troost and  Hautefeuille afforded а pre- 
cedent. In studying how to bring about such a condition 
with carbon in molten iron, Moissan finally conceived his 
method of suddenly cooling the exterior of the crucible by 
immersion in water, and thereby compelling the interior 
mass to solidify under the immense pressure of its own 
tendency to expand, prevented by the solidification of the 
outside as the confining envelope. At last the problem 
was solved and the goal attained, and the dissolved carbon 
appeared as minute crystals of actual diamond. That is 
the latest scientific dictum on the subject. The experi- 
ments have been again and again repeated, always with 
success. Whether there is something more to be added to 
this by methods which seem to savour of rule of thumb 
rather than of scientific knowledge remains to be seen, but 
till full details are given we remain dubious. The refusal 
of M. Lemoine to conduct his experiments before scientists 
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who would be capable of following the same does not raise 
one’s estimate of the value of the secret in the envelope so 
vealously guarded in a London bank. 


TECHNICAL EDUCATION IN AMERICA. 


Sir William Preece is rendering а very useful service in 
giving us the impressions which he gathered on his recent 
tour in America. This tour embraced the leading industrial 
centres, where there were naturally much to be seen and 
not a little to be learned. It is to our advantage that the 
modern industrial development which, in America, has 
reached an unprecedented state, should be closely investi- 
gated by an engineer of such lengthy experience and wide 
versatility and with such a keen sense of observation and 
lucid description as Sir William Preece is possessed of. In 
the paper, America Revisited—1907,” read before the 
Institution of Electrical Engineers recently, Sir William 
gave an ioteresting account of the development of electrical 
science and industry in the States since his previous 
visits there. In another paper which he read before the 
Royal Society of Arts last week Sir William dealt with 
. technical education in America, giving particular attention 
to the technical schools of the Carnegie Institute in Pitts- 
burg, which is, indeed, a remarkable institution of its 
kind. Broadly speaking, technical education in America 
divides itself into three classes : (1) primary, (2) secondary, 
and (3) advanced. The first is intended to meet the 
requirements of workmen and foremen, and is provided in 
what are called trade schools. The second is for draughts 
men, designers, and supervisors, and the schools in which 
such education is given are designated colleges of 
technology. Advanced education is given only in 


the universities to post graduates, teachers, engi- 
neers, architects, and manufacturers: Sir William visited 
the Westinghouse electrical works іп Pittsburg, 


where he found unmistakable traces of the beneficial 
effect of the American training colleges. “ All the heads of 
departmente, supervisors, and inspectors are,” he says, 
“college graduates and trained scientific assistants, and 
the works bear the impress of culture, science, and 
technical training.” The system of apprenticeship in the 
United States, as in the United Kingdom, is now virtually 
a function of the past, and one of the chief endeavours of 
the primary technical schools is to replace apprenticeship 
by technical training. Sir William Preece sees no reason 
to lament the progress of technology in England, but he 
complains that the wealth of British fortunate citizens 
does not flow freely in the direction of educational endow- 
ments. In America it is not so much by legacy that 
wealth is bestowed as by the millionaire in his lifetime. 


ELECTRIC SUPPLY AND METALLIC-FILAMENT 
LAMPS. 


The paper presented to the Institution of Electrical 
Engineers last Thursday by Messrs. Handcock and Dykes is 
a valuable contribution to the temporary difficulty which 
station engineers are now experiencing, clue to the introduc- 
tion of the metallic-filament lamp. There is no question as 
to the ultimate advantage of these lamps to all concerned, 
but there is bound to be some small adjustment made in the 
conditions of supply in order that the benefits from these 
lamps may be more equally divided. For example, the 
authors give figures for a particular installation where the 
introduction of Osram lamps will reduce the annual bill for 
current from £524 down to £181, The lamp bill, on the other 
hand, will increase £80. 128. up to £241. 16s. The net 
saving to the firm works out at one-third of the previous 
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bill. We know of other cases where the saving is 
even a higher percentage than this. The item for lamp 
renewals given by the authors seem to us to be on the 
high side, and with the increased output of metallic-filament 
lamps the price per lamp is bound to come down. It is, 
however, the supply undertaking which now feels the pinch 
wher. the largest consumers suddenly drop their consump- 
tion by from 50 to 70 per cent. Most of these under- 
takings have reduced at regular intervals for the past ten 
years their charges for electrical energy, and in the case of 
municipal undertakings the present price is fixed so as to 
just clear capital charges when carbon lamps convert the 
energy into light. The idea seems to be prevalent that no 
municipal undertaking can ever increase its charge for 
current. This, of course, is quite fallacious, but it is 
difficult to have two charges— one for electricity to 
be used through carbon lamps, and the other when 
metallic - filament lamps are employed. It must be 
remembered, however, that when the 220-volt carbon 
lamps were introduced, station engineers offered reductions 
sometimes amounting to one penny per unit to induce 
consumers to change over from 110 volts. Hence there 
is some precedent for a differential charge. The other 
solution would be for the undertakers to supply the lamps 
as well as the electrical energy on an inclusive scale, which 
could be determined from the previous accounts for each 
consumer. Messrs. Handcock and Dykes suggest/a modifica- 
tion of the old Manchester system for charging, which 
meets the difficulty in another way, and -which will be 
keenly considered by all station engineers. 


THE NEW CHANCELLOR OF CAMBRIDGE. 


Cambridge University has conferred the highest honour 
which it has at ite disposal upon Lord Rayleigh in electing 
him chancellor in succession to the late Duke of Devon- 
shire. The new chancellor is one of the most distinguished 
sons of the university, where as a graduate he had a most 
successful career, carrying off the senior wranglership of 
his year. Lord Rayleigh's scientific investigations cover а 
very wide field, and have been directed in almost every 
branch of physics. In practical invention Lord Rayleigh 
may have been outshone by the illustrious Lord Kelvin, 
but his work has not been without influence on 
practical affairs. He is probably best known among 
electrical engineers for his labours in connection with 
standardisation, and the elaborate determinations of elec- 
trical units which he made at the Cavendish Laboratory 
form the basis of the legal definitions of the ohm, volt, 
and ampere, and have had an important influence in pro- 
moting accurate measurements in electrical engineering. 
Lord Rayleigh has been professor of natural philosophy 
at the Royal Institution, а position which he held from 
1887 to 1905, in which year he was elected to the 
presidency of the Royal Society. He has been awarded 
the Nobel prize for physics, and was one of the select few 
to be admitted to the Order of Merit instituted by King 
Edward some years ago. 


ELECTRIC SUPPLY PROSPECTS AND CHARGES 
AS AFFECTED BY METALLIC - FILAMENT 
LAMPS AND ELECTRIC HEATING.* 

BY H. W. HANDCOCK AND A. H. DYKES, MEMBERS. 
(Conrlhuled from page 526.) 


The two causes, both disadvantageous per se to electrical 
supply, have really a cumulative effect, as an increase in 
the first increases the second. They also render loss of 


paper read before the Institution of Eleotrical Engineers. 
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TABLE I. 
Cost PsSk'C.P.-HouR AND PERCENTAGE SAVING WITH DIFERENT TYPES or LAMP. 
: J . ‘ 
As Compared with 8 c. p. Carbon Filament Lamps, Costing 1/- each, liye 750 hours. 


— Са Е “+ 6 Ф 


H Я 8 
a4 Assumed | Total i- таа Percentage In-rease or 
Type Life of |Unitsused| & § М beer ased Yield to Lamp 
3 ї Lamp in | during з "1 Maker per c p.-bour 
2 8 Hours. Ше. 8 per c.p. hour 
27 E 
; ae d. d. 
Carbon 750 | 225 | 2 55 
0 01120 > = = — 
: coc: | ©оо2оо 
$ 0°01870 А 
Carbon . 750 450 : 5 | 888 | pra E y „ 
4 оо: | | 390 
Tantalum 350 t8'o 3 со 2 | 
E . 0'00450 А 45 28 . . inercase 
А 90680 | 0*0027$ | 48-53 | 60:0 37:5 per cent. incrcase 
5 900750 50.48 
Tantalum 3 -750 30°0 2 bead | и E = 
: S 0'00191 2. 6 540 | 4:5 per cent. decrease 
2 Ал; 5 0°00860 4891 
Stearn series lamp ... 750 10 5 : зоо | re | — 
00420 . 20` t. decrease 
) 4 0-00560 0°00160 | 5765 ] 62:5 o per cen 
Osram | р ee 00290 ca 
7 di Em i: 5 0°00375 0°00600 2641 66:5 200 per cent. increase 
4 007500 35.30 
ба ! ieu 2000 
3 0*00343. | 47°92 [d . 
i 0-00457 | 0°00348 52°94 | 694 74 per cent. increase 
Osr ! З 000270 5 
am PT v 750 300 2 k А 
0°00400 " 53 > : 
2 00511 | 0°00213 $ | 64:5 6 per cent. increase 
Carbon ; ооло 525 
è é 1,000 30'0 
i 0'01110 z 380 > 
: Sc | 000150 | 796 | Nil. 25 per cent. decrease 
5 0°01870 | | 2 
Carbon 5% 1,000 боо 2 0*007 50 : 
0°01100 25 4°50 А 2: Я 
| 9501 | 0°00075 | $50 | Nil. | 62°5 per cent. decrease 
5 о°о! 2°50 І 
Tantalum T 1,000 24'0 2 88 ped 
: 0.00820 Р 900200 33°00 60°0 Nil. 
east ооо 3 000330 400 
5 1, 0 
. Е 3 : 900549 *001 5090 6 30 per cent. decrease 
4 T 0:00690 900140 5100 M 30 p . 
5 x 0'01010 0'00860 5100 
Stearn series lamp ... 1,000 140 : o 200420 2.00250 | ies | m 
| фо Mer es 000366 000120 woo :| боз | зо per cent. decrease 
5 70°0 0°00820 0*00700 | prie: | 
ee 1,000 100 2 20°0 0°00700 0*00250 за 
аа | 3 30.0 о 00820 ` | 999375 o · 00459 38°10 | 66:5 | 125 per cent. increase 
4 40:0 0°0095") o 00900 > 4412 | 9 Pe 
6 : 2: оо: 85 
Osram 1,000 1670 i | : 
| A 0700257 | 2 | 694, | 28:5 per cent. increase 
5 ‘00 
Osram = 1,000 | 400 2 | 5500 . 
: o· 00160 rune 64:3 10 pet cent. decrease 
5 { 60°00 
The following examples show the effect of à material 
К redaction in the cost of lamps. 
‘Carbon ees РА 8 | -/6 | 30 750 aj: 14 2. 10 50 | | 
il : 0°00100 8 Nil. 50 per cent. reduction 
5 збо | 
Osram. "MET 8 1/6 то 750 7 2 | 4210 
: oog | ‚л | 656 | 50 per cent. increase 
$ 5542 | | 4 
1 2 3 4 5 6 12 13 | 14 | " 15 


The figures are given for average lives of 250 and 1,000 hours. 


Column 13 shows for prices of current from 2d. to 5d. per unit, the: total percentage saving to be effected by substituting any of the lamps enumerated. 


for a carbon filament 3o watt lamp. costing ts., and having a useful life of 750 


hours. e 


Columns 44 and 15 show how the Supply Station and Lamp Makers respectively are affected by the same change. 


N. B. —The fifth and thirteenth lines should read, instead of ‘‘ Stearn series lamp,” ‘‘ Stearn compound lamp per single element for renewal ' 


output a much more serious matter than to a gas company. 
This we deal with at greater length later. Again, the 
average cost of a gas service is £1 to £1. 10s., but an electric 
service, exclusive of meter, will not in most cases cost less 
than £5 to £6 ; whilst, if а supply be required for heating, 
it does not, as with gas, simply pass through the same 
meter, but additional expense has to be incurred for separate 
meters and wiring, with all its incidental complications 
both to the supply station and to the consumer. In fact, in 
the case of electrical energy, by far the greater part of the 
charge is due to standing charges, interest, and sinking 
fund, which are independent of the amount used by the 
consumer, the actual cost of production of the current 
being relatively small. In this respect electrical supply 
resembles much more closely water supply, where the 
actual water costs little and all the expense is incurred in 
being in a position to supply, rather than gas supply, 


where the actual costs of production are high as compared 
with the standing charges. It follows from this that if 
any individual consumer reduces his consumption by one 
half, the reduction in the amount of profit to the supply 
company is much greater in the case of electricity than it 
is with gas. Suppose that a gas and an electrical company 
each lose 20 per cent. of their business. From the figures 
above given the profit in the case of the first is £25 and in 
the second £53°145 per £100 gross receipts. Even assuming, 
therefore, that the working costs were in each case reduced 
pro rata with diminished output, which is not the case, the 
former loses £5 and the latter £10. 15s. of their profit, 
and in order to keep their dividends the same it would be 
necessary for the gas company to raise its price by 6°25 per 
cent, whilst the electrical company, to be in the same 
position, must increase its rate by no less than 13°4 per 
cent. 


БАА 


Many gas engineers are of opinion that it was the intro- 
duction of slot meters and the large accession of small 
consumers consequent thereon which, together with the 
inerease in gas cooking and heating, saved the gas com- 
penue when the gas mantle was introduced. With their 
ow capital pel ie and low service costs they can profit- 
ably supply small consumers; indeed, the average revenue 
per gas consumer throughout the country works out from 
the Board of Trade returns at £5. 8s. In the case of one 
district only which we investigated recently, we found that 
а gas company was in possession, and paying, to the satis- 
faction of its shareholdors, the full statutory dividend of 
10 per cent. From the figures supplied to us it appeared 
that a large proportion of the consumers had about six 
lights in use, and their bills, including meter rents, did not 
average more than £1. 16s. per annum. We came to the 
conclusion that such consumers were not likely to furnish 
a very satisfactory load for an electricity undertaking. 
Some form of so-called “free wiring" would be absolutely 
necessary in order to supplant gas, as the interest on thia, 
with the cost of meter and service, would come to some 
12s. to 15s. per annum before any current could be supplied 
at all. We should like to hear the experience of other 
engineers in the matter of small consumers. We have 
made many attempts to solve the problem of economically 
and profitably supplying them, but we have to confess 
that, speaking broadly, we have not found this class of 
consumer remunerative. 

When we came to reckon up the cost of “free wiring 
repairs, renewals, cost of slot meters, services, etc., we were 
forced to the conclusion that under ordinary circumstances 
such consumers do not pay. The new lamps reduce the 
old 20-light consumer, who could be profitably supplied, to 
about the same asa former cight to ten light consumer ; in 
other words, they reduce the demand of a profitable con- 


sumer to an unremunerative amount, so that the difficulty 


of finding fresh consumers likely to pay the station is 
increased just at the moment when they are most urgently 
needed. In the case of the installation previously referred 
to, they formerly had 686 8-c.p. lamps consuming 36,260 
units per annum, at an average price of 5:474. per unit—a 
fairly lowrate, This made their annual account : 


Total cost of current per annum ................................. £524 0 0 
Lamp renewals (1,612 lamps at 18.).............................. 80 12 
Total. e ҮЛ КОКК КТҮҮ £604 12 0 


The 25-volt Osram lamps have now been adopted through- 
out, but unfortunately a sufficient time has not elapsed to 
allow the exact saving to be ascertained. The present costs 
for slightly better illumination than before, at the same 
charge per unit, would be approximately : 


12,500 units at 5:474. per unit . . . £180 14 7 
Lamp renewals (1,612 lamps at Эв.).............................. 241 16 0 
0 T £422 10 7 


It will be seen that whilst the lampmaker now receives 
£241. 168. instead of £80. 12s, the supply station only 
sells 12,500 where it formerly sold 36,260, or, in other 
words, it has lost 65 per cent. of its business, and in order 
to keep its profits the same would, on tho average figures 
given & few paragraphs above, need to almost exactly 
double its charge for current, or, in other words, charge 
6:94d. per unit. In practice, of course, the result would 
be different, as owing to new consumers coming on and old 
consumers raising their standard of illumination, such а 
reduetion in the total output as 65 per cent. is not likely 
to obtain, and an increase in the price of from 10 per cent. 
to 15 per cent., depending on circumstances, would pro- 
bably put the station in a favourable position again. 
Fortunately for the supply eompany, the installation abovo 
cited is supplied on a sliding scale depending solely on the 
апы eonsumed, and as a matter of fact their bill 
will be : 


10,000 units at 4d. per unit . ẽ £166 15 
2,500 units at 544. per unit . 


Lamp renewals (1,612 lamps at дв.).............................. 


ог an average price of 2475800 = 98d. per unit, 
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Had they been charged on the maximum demand system, 
the price per unit would have remained at 5`474., as the 
total maximum demand has been reduced in the same pro- 
portion as the total consumption. One of the directors of 
the company referred to above who knows but little about 
electricity supply, but is an able business man, exclaimed 
at the end of the test with the 25. volt Osram lampe, that 
one thing was certain— namely, the lighting companies 
would have to raise the price of current. If the consumer 
is to save money, and the lampmaker to get a higher 
price for his lamps, is it unfair to ask that the supply 
station should get a higher price for its curręnt, or, at any 
rate, that the present downward tendency in the price 
charged should be checked? It appears to us that the 
time is opportune for a further consideration of the method 
of charging in the case of those electricity supply com- 
panies à large proportion of whose current is sold for 
lighting purposes, to see whether by any rearrangement it is 
possible, without raising the price to the average profitable 
consumer, to make those contribute their fair proportion 
who at present do not do so, and also to encourage the use 
of current for various purposes besides lighting, thereby 
extending the hours over which the station's large capital 
expenditure is earning interest. It is probable that nobody 
has done moro to advance the electrical industry than Mr. 
Arthur Wright by his masterly exposition of the principles 
underlying the costs of electric supply. All interested in 
these matters are naturally familiar with Mr. Wright's 
papers on the subject, more especially the one read by him 
before the Institution in 1901. 

The situation created by the introduction of metallic 
filaments only serves to lend additional force to the 
principles he then enunciated. Unfortunately, however, 
the public have not always realised the advantages that 
the use of the maximum demand indicator confers. In 
many cases stations which formerly charged on the 
maximum demand system have now reverted to, or offer 
as an alternative, the flat rate, not because the latter is a 
fair and equitable system, but because of the trouble in 
getting consumers to understand the theoretically more 
perfect one. In addition a lower rate is granted for 
current required for heating or power. The inherent 
absurdity of the present arrangement of differentiating 
between the charges for lighting and heating can best be 
shown by an example. A dining-room has an electric hot- 
plate, for instance, supplied with current from a plug near 
the fireplace. The plug is wired on a separate heater 
circuit, and above the plug is a small red lamp which 


serves as an indicator to tell whether the current is 


switched on to the hot-plate or not. This current is 
probably charged at 2d. per unit, and is often being used at 
dinner time—that is to say, on the peak of the station load. 
At the side of the plug is another one supplying current to 
two standard lamps on the mantel-shelf, the current for which 
being used for general lighting (and not for red lamps) is 
charged at 54d. per unit. Can anything be more illogical ? 
Why should current consumed during peak times be 
charged at low rates simply because it is not used for 
lighting? It cannot even be contended that the hot-plate 
in question is а long-hour consumer. Take another case, 
that of a small electric lift in a private house. It is only 
used a few times a day, generally just at the time of 
maximum lighting load, and yet the current used is 
charged for at less price than the current taken by the 
lamps in the hall in the same house, which run for longer 
hours. Surely all the current used at the same time of the 
day should be charged at the same price for whatever 
purpose it may be used. 

Section 19 of the Electric Lighting Act of 1882 provides 
that every person shall be entitled to a supply of electricity 
on the same terms on which any other company or person 
is entitled under similar circumstances to a corresponding 
supply. As this particular Act relates to “the supply of 
electricity for lighting and other purposes,” we fail to see why 
a consumer who at a certain hour requires, say, five amperes 
for lighting purposes should not be entitled to demand it at 
the same price as the consumer who requires the same 
amount of energy at the same time for heating purposes. 
Section 20 of the same Act provides that no undue prefer- 
ence shall be shown to any consumer. Every station 
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engineer has on his books a certain number who, on a 
flat rate, are not paying a fair proportion of the costs of 
supply. On the other hand, there are also on the books a 
number of long-hour consumers who are contributing very 
much more than their fair share, so much so that in certain 
cases, if the short-hour consumers were dispensed with, the 
long-hour consumers could be supplied at a cheaper rate. 
Under these cireumstances, can it be contended that the 
short-hour consumer is not receiving undue preference? 

Under Section 31 of the Electric Lighting Clauses Act, 
1899, undertakers may charge for electrical energy by the 
actual amount of energy supplied, or alternatively by such 
other method as may for the time being be approved by 
the Board of Trade, and in most orders the Board have 
fixed the maximum charge for any amount up to 20 units 
at 13s. 4d., and for each unit over 20 units 8d. In some 
cases the rate of 7d. is substituted for 8d. This entirely 
- fails to meet the case of the very short-hour consumer or 
the man who wires his house for, say, 1,000 lights, 
thereby entailing a considerable capital outlay on the part 
of the supply company, owing to their liability to supply. 
him at any moment, and may tender the company the 
magnificent sum of 13s. 4d. per quarter. Neither have 
either of these cases been met in the past by the maximum 
‘demand - system, limited as it is by the maximum charge 
of 8d. per unit and the minimum of 138. 4d. per quarter. 
The general reduetion in accounts, due to the adoption of 
high-efficiency lamps, will make the position still more 
unsatisfactory, more especially at the point where remunera- 
tive consumers are rendered unremunerative by the change. 
In our view the only satisfactory system is one which is 
intermediate between the flat-rate system of gas charging 
and the fixed rental of the water companies, in the same 
way that the conditions controlling the cost of supply are 
intermediate between these of gas and water; in other 
words, à fixed rental in addition to the charge per unit. 
Attempts to carry out such a system of charging have been 
made in many districts, perhaps the best known one being 
that introduced into Manchester by the late Dr. John 
Hopkinson, in which the price charged depended on a fixed 
rental plus a proportional charge for energy. The fixed 
rental was determined by the number of 8-c.p. lamps, or 
the equivalent thereof, wired. In Manchester the system 
has now been abandoned, partly, we believe, because the 
tendency was to keep down the number of lights per house 
to а minimum. 

A variation of this is the system which was adopted at 
Hastings by Mr. Andrews, and also by Mr. Ruthven 
Murray, of the North Metropolitan Power Company, and 
others. In these cases the fixed rental is based not on the 
number of lamps wired, but on the maximum number in 
use in any quarter às shown on a maximum demand indi- 
cator. At Hastings the charge was 10s. per annum for 
each 8-c.p. lamp of maximum demand, and in addition 
lid. for each unit consumed, as shown on the ordinary 
meter. Авап alternative, consumers could pay a flat rate 
of 6d. per unit, and in addition there was a special rate 
for power. It will be noted that nearly every station has 
to give flat rates as an alternative, and also special rates 
for power. Indeed, many large stations, having abandoned 
the use of demand indicators and the maximum demand 
system of charging, get over the difficulty in a rough-and- 
ready sort of way by quoting each customer a special flat 
rate depending on what they consider is likely to be the 
nature of his demand. The difficulty here is, of course, 
in making one consumer who is charged, say, 5d. per unit 
understand why he should pay more than his neighbour, 
who perhaps has a smaller consumption, but is only charged 
2d. per unit. This may work in а large London district 
where no one knows his neighbour, but it would be unwork- 
able in а country town. 

Section 31 of the Clauses Act further provides that in 
the event of the undertakers charging by any special 
method approved by the Board of 'Trade, any consumer 
has the right by giving one month’s notice in writing to 
require the undertakers to charge him by the actual amount 
of energy supplied to him. The result of this is, of course, 
that if it pays a man to take a supply on any special 
system, he accepts it, whilst those at the other end of 


the scale who are unprofitable at a flate rate, but would | 


be forced to pay more on a special system, naturally 
elect to pay a flat rate, so that any special system at a 
point where it would become аи to ће company 
is defeated by the provisions of the Electric Lighting Acts. 
In addition, many engineers will make various concessions 
to a consumer who threatens to give up using electricity, 
quite overlooking the fact that it may be much more 
profitable to let a very short-hour unremunerative con- 
sumer go, and to replace him with a more profitable one, 
rather than spend more money, worth 7 per cent. or 8 per 
cent, on mains and plant to keep him on the circuit. 
Owing to the conditions that pertain, electricity when in 
competition with gas should be able to show a considerable 
advantage to long-hour consumers, while gas, on tho other 
hand, should be able to supply very short-hour consumers 
at a profit where an electric supply company would possibly 
make a loss. 

If electrical undertakings are to be helped at the present 
juneture by the extended use of current for power, cooking, 
and similar uses, in the same way that the gas stove and 
cooker came to the rescue of the gas companies, it is 
essential that the whole of the business be simplified. It 
must not be necessary to put in a separate meter, separate 
wiring, and to render two separate accounts, but, neverthe- 
less, it is equally essential that current for power should 
not be sold for a low rate simply because it is for power, 
and the loss made good by lighting consumers. The great 
majority of domestic heating appliances take a current of under 
five amperes, and it should be possible to attach any such . 
piece of apparatus to any convenient plug on the general 
house wiring. The ordinary householder will not buy an 
electric kettle—he will not even use it if given him free—if 
he has to pull the house about to put in special wiring and 
to pay 3s. per quarter for the rent of a second meter. 
Electric heating appliances could be put on the market 
much more cheaply than at present if the demand were 
greater, but there is little inducement to the makers to 
cheapen them under existing conditions. It appears to 
us that all the above difficulties, practical and theoretical, 
might be met if the present minimum charge authorised 
by the Board of Trade were made to depend on the 
maximum power with which any consumer should be 
entitled to be supplied. 

Section 28 of the Clauses Act of 1899 entitles the con- 
sumer to a supply up to the maximum that may reasonably 
be antieipated on his premises, and why his standing 
charge should not be based on the number of kilowatts 
corresponding to that maximum instead of on an arbitrary 
20 units it is difficult to see. If a suitable maximum 
figure per kilowatt were fixed by the Board of Trade for 
that purpose, the actual figure charged by the station could 
be made to correspond to the standing charges of that 
station, when it is clear that the charge per unit 
would resolve itself into production costs and nothing 
more. We venture to make the following sugges- 
tions for working out the system in practice: А соп- 
sumer applying for a service states as at present the 
number and candle-power of lamps he proposes to use, say, 
for example, 200 8-c.p lamps. From his knowledge of the 
district the station manager estimates that the maximum 
demand he is ever likely to make on the station is, say, 
5 kw. which he accordingly enters as his “contract 
demand.” (We use the term “contract demand” for the 
" maximum power" referred to in Section 28 of the Clauses 
Aet, for want of а better word to distinguish it on the one 
hand from the maximum demand as given during any 
quarter on a demand indicator, and on the other from the 
maximum possible demand corresponding to all lights 
being on at once. In practice the sum of the consumers’ 
“contract demands" will be somewhat greater than the 
sum of their maximum demands as shown on their demand 
indieators for the heaviest quarter, but considerably less 
than the total of their maximum possible demands.) for 
the privilege of having the call at any time on power up to 
3 kw. the consumer will pay per annum a fixed sum, and 
in addition a small charge per unit for the actual energy 
supplied as measured on the ordinary meter. The fixed 
charge represents the cost the station is put to in placing 
at his disposal a supply up to 3 kw., and is independent of 
whether he actually uses a unit or not. It is arrived at by 
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dividing the sum representing the whole of the “ prepara- 
tion coste "—that is, all those which are independent of the 
actual output of the station, including, in the case of com- 
panies, а reasonable dividend—by the sum of the con- 
sumers “contract demands.” The charge per unit is 
intended to represent the “production cost” per unit 
consumed with a reasonable margin of profit. 

The following examples will show how the charges would 
work out. A certain alternating-current station, for instance, 
has a maximum load of 713 kw. on the station feeders, and 
the sum of the consumers’ “ contract demands” would 
probably be found to be about 990 kw., depending on the 
nature of the load supplied. 


The interest and sinking fund charges absorbed .................. £6,203 
The rest of the preparation costs" amounted to 4,449 
Giving a total . £10,652 


This divided by 990 = £10. 15s.* as the standing charges 
per “contract” kilowatt demanded. The “ production 
costs ” per unit were 0:87d., say 0:95d., allowing a margin 
for profit. The charges would, therefore, be £10. 15s. per 
* contract" kilowatt demanded, and 0°95d. per unit con- 
sumed. Asan illustration take two typical houses, A and B: 
* A" has an equivalent of 60 lamps of 8 c p., and consumes 
655 units at 54d. per unit, the present flat rate, = £15. The 
“eontract demand” would probably be fixed at 0:9 kw., 
and the charges under the new system would, therefore, be : 


0*0 kw. at £10. 15s. per kilowatt _................................. £9 15 6 
656 units at 0-95d. per unit . 2 11 10 
% TTT £12 5 4 


=4:54. per unit. 
* B" has an equivalent of 55 lamps of 8 c.p., and consumes 
$50 units at 534. per unit. The present flat rate = £8. 
е * contract demand fixed аё 0:9 kw. the charge 
wo 


0°9 kw. at £10. 158. per kilowatt ................................. £9 15 6 
550 units at 0:954, per unit ....................... .... . .. . .. 17 8 
/// —— ———P— 8 £11 1 2 


=7°58d. per unit. 
The tramways take 560,000 units per annum. Assuming 
100 kw. “contract demand ” the charge would be: 


100 kw. at £10. 158. per kilowatt .................................... £1,075 
560,000 units at 0:954. per unit ....................................... ‚425 
MM —·WwwAÜA.. . —————À £2 500 


=1°67d. per unit. 


Take next a shop as an example: Lamps installed, say, 
20 of 40 watts each, consuming, say, 400 units per annum. 
Contract demand,” say, 0:8 kw. The charge would be: 


0:8 kw. ‘‘ contract demand” at £10. 15s. per kilowatt...... £8 12 0 
400 units at 0-95d. per unilllllllllt·t . 111 8 
%, ᷣ АКА райы £10 3 8 

—6'11d. per unit. 


Ав applied to а motor load, take, for example, а n 
motor giving а variable load for, say, 50 hours per week. 
The charge would here be as follows : 


'! Contract demand,” say, 10 kw. at £10. 15s. per kilowatt £107 10 0 
Say 15,500 units per annum at 0:964. per unit............... 8 9 


{ү С ооо е £160 18 9 
=2:864. per unit. 


This consumer cannot be profitably charged at a lower 
figure, even on a flat rate, as he has the privilege of coming 
on at peak load. If, however, the consumer would agree 
not to work his motor during lighting hours, or, at all 
events, during the period covering peak load, but not other- 
wise, his rate per “ contract kilowatt " demanded should be 
fixed as a matter of equity at, say, £5 per kilowatt. His 
account would then become: 


Contract demand,” 10 kw. at £5 per kilowatt 
15,500 units at 0°95d. per unit 


which represents 1:844. per unit instead of 2:864. 


* By taking 990 kw. instead of 713 kw., the maximum load on the 
кооп feeders, the consumer gets due allowance for the diversity 
actor, 


The question will naturally be asked, How does the 
station know that any consumer will not exceed the demand 
he has contracted for? One might reply that when some 
companies quote, as they do now, a different flat rate for 
different consumers based on what they estimate their load 
factor is likely to be, they back their judgment and take 
the risk, Although this is now done every day and 
appears to work to the satisfaction of the companies 
employing this method, we do not consider it one to 
be recommended. It would be preferable, therefore, to 
insert in every house a “limit indicator,” the function 
of which is to throw a resistance into the circuit, 
and thus indicate to the consumer by a reduction in 
the brilliancy of bis lamps when he is exceeding his 
contract limit. A number of methods by which such a 
signal can be given will doubtless occur to members, one 
being the use of a small armature controlled by a spring. 
When the predetermined limit is reached the armature 
rotates sufficiently to open a circuit, throwing a resistance 
into the main circuit. The effect of introducing this resist- 
ance is to produce an oscillatory movement, which is 
reflected in the lights until the consumer switches off 
sufficient lamps to bring him within his contract limit. 
If the consumer thinks that his demand is not so high as 
the station engineer suggesta, the latter will set the instru- 
ment to a lower limit, when the contract charge will be 
correspondingly reduced. In the event of the consumer 
having underestimated his contract demand, he will soon 
ask for his limit to be increased, when his account will 
automatically increase in the same way. 

The point in which this method differs from the Wright 
system is that the consumer can determine his own 
maximum, and unless he asks for his limit to be raised 
he knows within a little just exactly what his bill for 
current isto be. He cannot, as with the maximum demand 
system, inadvertently switch on a number of lights for an 
hour or so, with the result that he finds that he has a 
much higher bill than the previous quarter when he used 
the same number of units. That he had under these 
circumstances to pay a higher bill might be quite just, 
but it is precisely leote the average consumer could 
not be got to see this that the system, admirable as it 
is, has been given up in many districts. On the new 
plan if he exceeds his demand he knows it, and has 
either to reduce it or to apply to the station to have 
his limit indicator set higher, thereby acknowledging that 
his requirements are greater, and, therefore, should be 
paid for accordingly. ja appears to us that the method 
is one which appeals to all consumers, and its advan- 
tages to the stations are obvious. АП pay their fair pro- 
portion, whether short or long hour consumers, whether 
the current be used in the ШАП lamp for lighting or the 
large lamp for heating, the desirable long-hour consumer is 
encouraged, and those with a very bad load factor either 
pay their proportion or go off the main to make room for 
more profitable consumers. There is every inducement to 
use radiators and cooking apparatus. When an electric 
kettle can be bought as an ordinary article, taken home 
and plugged into any of the ordinary plug sockets, the 
demand will be such that the price will quickly come down 
and their use increase at compound interest rate, for as 
long as they are used in such а way as not to increase 
the load beyond the contract limit, the only charge will 
be the small one for so much additional current, in the 
case of the station above referred to, for instance, 0°95d. 
per unit. The contract rental will, of course, be regu- 
lated to suit the prevailing conditions, and include the 
ordinary meter rental, which will disappear. Special 
circuits and meters for heaters and motors will also be no 
longer necessary. If still more economical lamps are intro- 
duced, thus reducing the aggregate of consumers' contract 
demands, the contract nas per kilowatt will be raised. 
If the gradual expansion of the station reduces the cost per 
kilowatt of contract demand, the rental per kilowatt will 
be reduced. 

It may be objected that in some of the examples given 
above the charge for current for motors appears high. The 
answer is, that if motors have the right to come on the 
mains at any time, the current consumed by them must be 
paid for at the same rate as the current for lighting under 
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the same conditions; it is only when the motor current 
Goes not increase the peak load that it should be charged 
At а lower rate. It is an undoubted fact that many stations 
Are now penalising their lighting consumers to supply 
current for power and heating at low rates, and if the 
demand for such power increases, the price as compared with 
the price for lighting current would have to be raised. It is 
not as though it were true, as is sometimes assumed for the 
purpose of fixing charges, that energy for power purposes 
is used in daylight only, and lighting current after dark. 
"The two overlap, and it is just as reasonable to let the 
lighting consumer have current at a low rate, because he 
uses the machinery at night, when it would otherwise be 
doing nothing, as the day load is shut down, as to let 
power consumers have power current at à price which only 
covers the works cost. If, on the other hand, in a special 
case a power consumer were to undertake to use his motors 
only between certain hours, he would thereby enable the 
station, for the same capital expenditure, to supply a larger 
nggrogate of demand, thus reducing the price per kilowatt 
of contract demand. Не would then be entitled to charge 
at a lower contract rental per kilowatt. 

Although in our opinion the use of a limit indicator is 
the best method of working the system, it is obvious that 
it can be dispensed with, and the contract rental arbitrarily 
fixed by the station, as is now being done in the case of 
varying flat rates, or an ordinary maximum demand 
indicator can be installed and the consumer informed that 
the contract rental will be so mucb, provided that the 
indicator does not show that the assumed contract demand 
has been exceeded at any period during the whole year. 
This latter arrangement, although at first sight similar, 
differs fundamentally from Mr. Andrews's and Mr. Ruthven 
Murray's systems in that the rental is not dependent on 
the demand as shown on the maximum demand indicator, 
but is the same each quarter of the year, this instrument 
being merely introduced to show whether the agreed con- 
tract demand has been exceeded. It is, however, open to 
the same objection referred to above—namely, that the 
limit may be exceeded and the contract rental thus 
increased without the consumer, who cannot be expected 
to watch his demand indicator all day, being any the wiser. 

The present paper does not pretend to put forward any 
new facts or investigations, nor do we suggest that the 
subject matter is novel; our object is to endeavour to focus 
the present position to bring out clearly, among other 
things, the new factors introduced into the electrical 
industry by the advent of high-efficiency lamps, to show 
the possibilities of a heating load in a residential district, 
given a suitable method of charging, and to induce а 
thorough discussion of the subject generally, as we believe 
that the time has arrived when much is to be gained by a 
general exchange of views on the subject. The original 
method of charging for electrical energy was based on а 
false analogy with gas. During the quarter century that 
has elapsed since it was formulated the conditions have 
completely changed, and the advent of the new lamp 
rsnders it absolutely necessary that the whole question 
should be reconsidered. If as a result of the discussion the 
Institution comes to the conclusion that a change is desir- 
able, there is no doubt that the Board of Trade would be 
found ready, as it always is, to bring about such alterations 
as it may consider in the best interests of all parties con- 
cerned, 

ADDENDUM. 


Since this paper was written our attention has been 
called to an interesting system adopted by Mr. F. W. Long, 
ux electrical engineer of Norwich. 

rivate consumers in Norwich have the option of taking 
а supply either at a flat rate of 44d. or on an “ assessment 
tariff" This tariff consists of a fixed charge of 12 per cent. 
upon the net assessment of the house and 1d. per unit for 
all current used. The system possesses many of the practical 
advantages of the one suggested in the paper, in that it 
enco парез the long-hour consumer, and also the use of 
radiators, kettles, etc., without requiring a separate meter. 
Mr. Long informs us that the result has been that people 
have used considerably more current and that radiators 
are becoming popular" He is quite satisfied with the 
working, 


DISCUSSION. 


Mr. A. H. Dykes, in opening the discussion, said the object 
of the paper, of which he was one of the joint authors, being to 
ensure a thorough discussion of the subject, he did not propose 
to add much then. He merely wanted to bring out clearly two 
points : The advisability of alteration in the present methods of 
charging had been apparent to the authors for some time, and 
the advent of metallic-filament lamps had only accentuated the 
need. The whole conditions of the business had been altered, 
and business men would have to see how best to meet them. 
When a manufacturer found he could no longer supply his goods 
at the old prices, what courses were open to him? One was to 
raise his prices all round, the other, and sounder way, to 
rearrange them so that the great part of the increase was borne 
by his most unremunerative customers, thus avoiding upsetting 
as far as possible his best ones. At the same time he tried to 
open up new avenues for the sale of his goods. This was sound 
business, and was what the ‘‘contract demand” system 
endeavoured to carry out. Put the increase on the short-hour 
consumer, and encourage the use of current for other purposes 
beside lighting. The second point he wished to make clear was 
that the authors had no fears as regards the future of the electric 
supply business, 1Ё the new conditions were properly grappled 
with. Take the case of a consumer now getting current at 5d. 
per unit and paying 1s. each for his 8-c.p. carbon lamps. If 
he replaced them with Osram 8-c.p. lamps at a cost of 3s., the 
amount he could afford to pay per unit for current, without 
increasing the total cost of lighting, would be no less than 11:8d. 
and if he used Osram 14-с.р. lamps 14°6d. It was quite clear, 
therefore, that there was ample margin for the total cost of 
electric lighting to be considerably cheapened, and for tho 
stations still to get a satisfactory price for their current. This 
fact must in the long run be in favour of the stations. 

Mr. ARTHUR WRIGHT said the authors were to be thanked 
for bringing the subject into discussion. The authors asked 
how the new lamps would affect central stations, but in his 
opinion it all depended on the men and the management. If 
the distribution of metallic-filament lamps was entirely left to 
the wiring contractor, for the next two or three years very 
little advantage would be gained, but if left to the oentral 
stations, the new lamps were likely to benefit the industry 
considerably. He next referred to the great advantage which 
the gas companies enjoyed over the electric lighting companies 
in the way of having no restrictions, such as fire restrictions 
and Government departmental rules. We made a mistake in 
trying to make the industry too safe. With regard to the 
effect of the metallic-filament lamps, he said we must not over- 
look the enormous new field of business which it brought into 
existence, especially that type of consumer who was once con- 
sidered altogether outside the range of electric lighting politics. 
The speaker next pointed to the enormous reducing power of 
an increased output from the station, a fact which the authors 
had not sufliciently emphasised in the paper. The increment 
cost of extending the business was nothing like the average 
cost. At St. Marylebone, for instance, the average cost was 
44d., but hy increasing the output 8 per cent. the average cost 
was reduced to 24d. It was of the utmost importance to 
increase the output of central stations. We all suffered from 
the disadvantage of the high cost of connections to houses, 
which cost nearly as much per kilowatt as it did to build a 
power station. The present cost—£9 to £10 per service—was 
fatal to small consumers. He suggested that the cost might be 
considerably reduced by some means of overhead supply to 
tenements, or by means of outside tube. 

Mr. Н. Hirst explained that he had just handed in to the 
secretary of the Institution а communication in which he had 
compiled much historical data concerning incandescent electric 
lamps, and in which he had treated the metallic-filament lamp 
very fully in allits aspects. He felt that if his paper had been 
read before that of the authors', or if the latter had had it before 
them, their conclusions would have been different. He defended 
the Osram lamp, and pointed out that the 40-watt tungsten 
lamp gave 32 с.р. to 55 c.p. The life of the lamp was consider- 
ably higher than carbon lamps. The conditions of running 
stated in the paper did not exist to-day. He pointed out that 
the loss in the life of the Osram lamp could be very much 
reduced by putting a new lamp against an old one. The lamps 
thus paired ran very well. There seemed to be a grievance that 
the lampmaker was making too much money out of the metallic- 
filament lamp. But this lamp was such a valuable asset to the 
electrical industry that the least the central-station engineers 
could do was to contribute something to the great capital 
expenditure involved, and that capital was the momentary 
reduced revenue of the stations. There was plenty of room for 
fighting gas. He mentioned that 12 months ago, when it became 
evident that the use of the metallic-filament lamp would become 
generally established, he approached 15 of the leading central 
stations in London, and asked them if they would take over the 
supply of metallic-filament lamps to contractors and others. If 
these stations had accepted the proposal, it was intended to 
extend it to other stations in London and the country. This 
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he considered an excellent plan for placing the sale and dis- 
tribution of metallic-filament lamps on a systematic and 
organised basis, and well calculated to cope with gas com- 
petitian. But the engineers whom he approached received his 
idea With cold suspicion, thinking that it was put forward 
solely ru the benefit of the lamp manufacturer, so that it came 
to nothing. 

Mr. d. ВоттомЕҮ Surrz thought the contract demand " 
system would be very unpopular from the consumer's point of 
view. ' The. minimum demand was tried, and had to be done 
away with. The question of house services was the question 
‘which would affect them if they were to make up for the 
probable logs of consumers already connected. 

Mr. W. R. RawrINGas took up the cudgels on behalf of the 
electrical contractor, and he said that, judging from the attack 
made upon the body of electrical contractors by Mr. Arthur 
‘Wright, that gentleman had had some bad experience with a 

„jerry worker, or he would not otherwise have expressed the 
opinion that he did. Mr. Rawlings retorted upon Mr. Wright 
by alluding totheunsatisfactoriness of the Wright indicator, about 
which he had heard more bad language expressed than about any- 
thing else. He then referred to the triplicating of wiring on 
consumers’ premises, and expressed the opinion that the practice 
would tend. to check the development of the industry. The 
authors’ system of charging would encourage the use of small 
apparatus . for domestic uses. Moreover, their system was 

upon sound financial grounds, and he (the speaker) quoted a 
number of examples where the adoption of this system had proved 
its financial advantage. From some data which he had collected 
the average consumption came out at 15 units per 8-c.p. lamp; 
on а two-bhirds maximum demand the cost for one year would 
work out at 384s., while on the authors’ system the cost would 
be 553s. for one year. He suggested that there should be some 
method of charging a fee for special illumination, such as was 
Жк: for parties, temporary displays, etc. 

. F. M. Гомо (borough electrical engineer, Norwich), to 
whose system of charging the authors made reference in an 
addendum to their paper, gave some further particulars con- 
cerning the system adopted at Norwich, by which means every 
consumer was profitable to the central station. The basis of 
charging for private houses was fixing the standing cost on the 
rateable assessment of the house. He took the aggregate of 
the units and divided it by the aggregate of the rateable value, 
which came to seven units per £1 assessment. This figure was 
the same for a small house as for a large house. There was 
only one system of wires needed, there was no meter 
rent, and the consumer had » pretty accurate idea as 
to what his bill was likely to amount to. The system was 
started at Norwich at the beginning of 1907 with 400 con- 
sumers. Now there were 800 consumers. Mr. Long was not 
yet able to give results based on the later figure. Taking the 
first 250, he found that they increased their consumption 
20 per cent.; at the same time the amount of revenue went 
down about 20 per cent., and the average price brought in was 
ó'ld. per unit instead of 44d. per unit. He pointed out, how- 
ever, that who came in first got the advantage. The system 
had worked well, and was looked upon as reasonable. The 
result was that people now used electric light all over the 
house instead of in special rooms as formerly. addition they 
had supplied over 100 radiators. The radiators were a useful 
load, were used largely in bedrooms, and did not come much 
on the peak. He did not think the suggestion of a contract 
demand was as suitable as the assessment is. Business 
premises had to be treated on a different basis, and here he had 
adopted the author’s suggestion of taking the maximum demand 
of the place and саца £10 per kilowatt and 14. per unit. 
He. did not think the limiting arrangement which the authors 
recommended was satisfactory, and considered it would be 
better to include the maintenance of the lamps in the charge. 
A fixed charge of 14. per unit afforded considerable scope ; 
current for signs and advertisements could be charged at a lower 
rate, but the current would go through the one meter. Не 
thought that central-stetion engineers should aim at getting 
for business premises the charge d on £10 per kilowatt and 
ld. per unit, and for private houses a charge fixed upon the 
rateable value. 

The discussion was adjourned till Thursday, April 23. 


EMERGENCY OPERATIONS IN BOILER PLANT. 


. However well designed an ordinary steam-raising plant 
may be, breakdowns due to defective workmanship, bad 
treatment, or extraordinary causes are sure to occur from 
time to time, and à knowledge of how to meet such cases 
is necessary to anyone in charge of such plant. The most 
probable causes of failure connected with boilers are short- 
ness of water, excess of pressure, and weakness of material, 
and the results attendant on an accident from any of these 


causes may be very serious indeed, not only to the boiler 
plant, but to life. 

To avoid the first cause, it is necessary to give careful 
attention to the water-gauge and frequent clearing of the 
passages leading thereto in order to escape the rendering 
of false levels in the gauge glass. Before the fires are 
lighted in the boiler it should be made certain that the 
blow-off cock is closed without possibility of leakage. 
While the boiler is under steam the waste-pipe from the 
blow-off should be felt occasionally in order to see if it 
is hot, excess of temperature indicating a leak. Should the 
water-level fall out of sight in the gauge glass, there is 
danger of overheating the boiler tubes or plates. In slow- 
steaming boilers, if the water has only just disappeared, it 
is probable that no harm has been done, and it is possible 
to get up the level quickly by putting the pumps away at 
their fastest speed. If, however, the water has disappeared 
for any length of time, the boiler must be cooled as quickly 
as ever possible consistent with avoidance of rupturing the 
plates. To do this, the air-doors of the furnace should be 
opened wide, the back damper of the boiler entirely shut, 
and wet ashes should be piled on to the fire. It is a great 
mistake to attempt to rake out a fire, as a sudden burst of 
heat ensuing from the disturbance of the fire bed would 
probably finish the impending danger. Moreover, it is not 
safe where a large amount of water has escaped to pump cold 
water rapidly into the boiler, as this would cause a sudden 
contraction of the overheated part, probably resulting in 
rupture. After the boiler has cooled a little it will be safe 
to start away the feed pump until the water again shows, 
but it is always advisable to discontinue the use of the 
boiler until after a thorough inspection. 

Shortage of water in a multitubular boiler, either of the 
marine or land type, speedily causes local heating, and 

robably fracture. The method described above should be 
ollowed, and as soon as danger is entirely over the fire 
should be drawn. It is hardly necessary to point out, 
after the recent Greenwich disaster, that large drums, owing 
to their great area of heating surfaces, are more dangerous, 
on account of explosive risks, than small tubes. Tank 
boilers of the Cornish or Lancashire type are usually pro- 
vided with a fusible plug of soft metal—as, for example, an 
alloy of lead, one part by weight of tin, bismuth five, 
which will melt at 246deg. F.; or equal parts of lead and 
tin, melting at 256deg. F.; tin parts two, bismuth one, 
melting at 243deg. F ; tin three parts, bismuth one, at 
592deg. F. This metal should be adjusted in composition 
to melt at somewhat above the temperature correspondin 
to the working pressure of steam in the boiler, and shoul 
be placed a little below the low-level water-line. If due to 
shortage of water the fusible plug becomes uncovered, it 
becomes overheated by the furnace gases, melts, and allows 
steam and priming water to blow out on thé fire, extin- 
guishing it. 

Local overheating of the plates may be caused by foreign 
substances in the boiler, such as oil carried in by condensed 
water or components of meretricious boiler compositions 
mistakenly used in the boiler. Should signs of weakness 
from this cause be noticed, the boiler should be put out of 
action as quickly as possible. If there is serious damage 
owing to а boiler plate or tube giving out, everyone in the 
vicinity should be warned, and in extreme cases the danger 
of loss of life must be balanced against any chance of saving 
the plant. 

Serious excess of pressure ean only be produced when 
the safety valve is out of order, or when the load on the 
boiler is suddenly removed, as, for example, when main 
switehboard fuses or circuit breakers operate. То prevent 
the former cause, the safety valve of each boiler should be 
tried every day by the engineer-in-charge. Stokers who 
have been cautioned about excessive blowing-off at their 
safety valve sometimes jam it down or put additional 
weights on it to keep it quiet. Any man found doing this 
should be instantly discharged. Firemen do not seem to 
realise the importance of the safety valve. They have 
been known to hang wet overcoats and other impedimenta 
on the levers when deadweight valves were not in use, 
which constitutes an important argument in favour of dead- 
weight valves. The boiler steam-pressure gauge should 
be tried frequently and compared with others to see that 
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it reads correctly. Should the excess steam generated 
be too much for the safety valve to deal with, causin 
& dangerous rise of pressure, as would be the case if a 
the engine-room 1 were suddenly moved, the damper 
and front doors of the boiler should be immediately shut 
and the boiler feed started fast, preferably feeding cold 
water. If excess pressure from this cause is not removed 
immediately, there is danger of the boiler breaking away 
under the strain. 

Weakness of parts, which is an ever-present danger, can 
only be guarded against by frequent inspection when the 
boiler is standing, and watchfulness when it is on load. 
‘The tube of a water-tube boiler that is going to split can 
frequently be seen to bulge slightly if it is at the bottom 
row of the firing doors, and this is the likeliest place for 
failure, inasmuch as the metal of the tube catches the 
hottest flame, and there is the probability of heavy internal 
coating due to sediment. Weeping or slight leakages 
from any part of a boiler when under pressure should be 
noted, and should be scrupulously attended to when the 
boiler is down. However slight the weep may be, if the 
water from it is caught and retained by the brickwork 
setting or boiler lagging, dangerous corrosion is sure to 
occur. Inspection of boilers for mechanical defecta, such 
as grooving, pitting, ete., should also be made when the 
boiler is down. 

Certain trouble may endanger the supply or quality of 
the steam while not damaging the boiler. Careless stoking 
may clog the fires. In this case the feed should be entirely 
checked, the fires winged or drawn to the side, the clinker 
and useless combustible drawn as quickly as possible, the 
fires re-spread, and light stoking resumed. If possible, the 
work should be thrown into the other boilers for a time. 
Foarhing or priming of the boilers, due to high-water level 
or impurity of water, should be remedied by reducing the 
level of the water in the drum by means of the blow-off 
cock, and, if possible, checking the fires a little. A break- 
down of stoker gear if hand firing cannot be resorted to, 
or failure of feed water, may necessitate removals of load 
in the enyine-room even to the extent of pulling off some 
of the feeding circuits, until the fresh boiler can be got 
away. If the boiler water-level has been excessively 
reduced owing to failure of feed, it is not advisable to 
attempt to pump up again, but the foregoing instructions 
for overheating should be followed as soon as a fresh boiler 
can be got in. Cases of overheating of bearer bars, result- 
ing in the collapse of the whole of the grate and the fire 
on it, have occurred, causing the immediate crippling of the 
boiler. The bars should, therefore, be watched during 
heavy loads for signs of overheating. It is the engineer's 
duty as far as possible to map out for himself the course of 
action he would take with the plant as to its disposal in 
the event of a breakdown of any part, interruption of 
supply being, of course, the last resource. | 

The shutting down of a boiler may involve the rapid 
setting to work of another. А water-tube boiler is 
more useful than the tank type in this respect ; such 
a boiler of 2,000lb. of water per hour capacity has 
been forced from 3501. to 1801]. pressure in 35 
minutes. The same boiler took one hour to rise 
from zero to full pressure, the contained water being 
nearly boiling. With cold water—that is to say, about 
80deg. F.—it took 14 hours to get full pressure. In getting 
up steam rapidly the cold water in a boiler should be run 
off at the blow-off and hot water pumped in. The fires 
may in times of extreme difficulty be forced regardless 
of risk of boiler distortion, although this is risky. Where 
hot feed cannot be secured in any other way, it is good 
practice even with shortage of steam to blow live steam 
into the feed tank, if this is possible. The same course 
can be pursued with regard to the interior of a Lanca- 
shire boiler, though forcing may not be carried to the 
same extent. In the worst case possible, that of a 
Lancashire boiler standing cold with only a cold feed 
available, the best course to pursue is to give as 
good a fire as is safely possible and to wedge up 
the safety valve so that it remains fully open, the 
water then boiling at atmospheric pressure. Then run 
off the cold water which lies at the bottom of the boiler 
owing to inevitable defective circulation, which will be 


replaced by the hot water that lies over the furnace 
flues; pump in fresh water, heated, if possible, by the 
waste gases from the boiler, and as Boon as vigorous 
steaming commences close the safety valve. This enables 
steam to be raised in a comparatively short time by. 
converting the boiler into its own hot-water tank. =. 

It is not, of course, possible to enumerate all the varied 
circumstances which may arise in emergency operations 
upon steam-raising plant, but the foregoing notes may 
be of some value in assisting engineers who have periodically 
to deal with trying conditions. 


THE USE OF CRUDE MINERAL OIL AS BOILER 
FUEL. | 


Crude mineral oil—petroleum, naphtha, etc.—is obtained 
chiefly from North America, Russia, Roumanin and Galicia. 
It is a mixture of a large number of hydro-carbon combina- 
tions, and forms the basis of all benzines, gasolines, refined 
petroleums, and lubricating materials. Naphtha has long 
been used for locomotive firing and on board steamers in 
Southern Russia and also in America, and the increasing 
scarcity of coal of recent years has turned increased atten- 
tion to this liquid fuel. Crude mineral oil possesses a high 
heating value, small volume, and burns smokelessly. The 
thermal value is about 11,000 calories per kilogramme, and 
the density about 8. Eighty-seven parts by weight are 


carbonaceous and 13 parts hydrogen compounds with 


traces of acid. 

The oil is forced by means of a steam-jet into a suitable 
combustion chamber, and is burnt there after it has been 
thoroughly mixed with air and split up into a fine spray. 
The mixing of the oil and air is carried out in a special 
three-fold nozzle for oil, steam, and air. The steam serves 
to warm the oil into а state of low viscosity, and to split 
it up into spray, as well as to suck in the necessary air 
and to mix the air and oil thoroughly. The oil is supplied 
either from a raised reservoir or from а reservoir on the 
floor level, kept at a pressure of one or two atmospheres, 
Sometimes the necessary air is supplied under pressure by 
means of fans or blowers, and no chimney is then required. 
More usually, however, the steam-jet is employed, tbe 
amount of steam being only from 3 to 5 per cent. of 
the steam produced. The combustion chamber requires 
nothing in the way of a grate or ash receptacle, but must 
be lined with some fireproof material In order to start 
the combustion it is only necessary to provide а temporary 
external flame such as сап be given by a wad of waste. 
The advantages of liquid fuel are: high calorific value, 
smokeless combustion, higher efficiency than with coal, 
rapid steam raising, small amount of attention, absence of 
loss through slag and ash, small storage space required for 
the fuel. It is a disadvantage that steam of at least two 
atmospheres pressure must be available for starting up.— 
Elektrotechnik und Maschinenbau. 


A NOVEL FLYWHEEL FOR SLOW-SPEED PUMPS. 


The pumping installation at Zwartkopjes (Rand, Trans- 
vaal) consists of 10 pumps running at 20 r.p.m. and driven 
by electric motors through worm gear. The pump crank- 
shafts carry flywheels 14ft. in diameter and having concrete 
rims. The bosses are of cast iron, with 16 spokes made of 
4in. diameter tube screwed in. The base of the rim con- 
sists of a jin. sheet-iron strip surrounding the spokes, and 
a second similar strip forms the outside of the rim. The 
two strips are bolted together with distance pieces between. 
The actual concrete rim is 13in wide and 13in. deep, and 
is placed between the two sheet rims, and is strengthened 
by four jin. iron wires interlaced with the distance pieces. 

he rim weighs 6,0001, and the whole wheel 8,000]b.' 
The cement is composed of one part cement, one and e. 
half parts fine and three parts coarse quarry stone. 2 

Something like £2,000 has been saved on the 10 wheels 
by making them in this way instead of in oast ігор; chiefiy ' 
beeause of the high cost of carriage. MEN 
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Each of these sets consist of a 200-volt wi a putas 
which is supplied from the public mains. The motor drives 
NATIONAL TELEPHONE COMPANY. a specially constructed six-pole generator which is capable 
(Concluded from page 518.) of producing 880 amperes at 30 volts. The special feature 

The whole of the equipment in this exchange, as well as | of this generator is the large number of commutator 
that іп the subsidiary exchanges in the numerous hotels and | sections and the width of the brushes. This width is 
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Fie. 11.—The Direct-Current Motor-Generators for the Speaking Circuits. 


other buildings connected with it, is designed for common- 
battery working. In other words, all the electricity required 
for speaking, ringing, and for giving the distinctive signals 
indicating that a line or junction wire is engaged, is 
distributed from the apparatus room. This electricity is 
obtained by duplicate feeders from the 200-volt circuits of 
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the Charing Cross and Strand Electricity Supply Company. 
It has all to be converted into either direct current at 
50 volts for speaking circuits, or into alternating current 
at 75 volts for the ringing circuits. Fig. 11 shows the 
two motor- generators manufactured by the Western 
Electric Company, which deal with the speaking current. 


such that five or six segments are under a brush at one 


time. The object of this construction is to reduce the 
pulsation in the current due to commutation. The current 


from these machines is passed round a large choke coil as a 


further precaution, but we understand that the commutator 
construction renders this further precaution almost unneces- 


Fie. 12 —The Battery of Chloride Accumulators at the Gerrard Exchange. 


sary. The exchange is supplied from one of these machines 
in parallel with the battery of Chloride accumulators 
shown in Fig. 12. There are 11 cells of the C.M. type 
in this battery, which has a capacity of 4,230 ampere-hours 
on the nine-hour discharge rate. The fuseboard seen at the 
end of the line of batteries contains fuses for the main charge 
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and discharge circuits, and is an additional precaution against 
fire. Perhaps the most interesting machines to the elec- 
trical engineer are the two ringing motor-generators shown 
in Fig. 13. Here again the motor is of the direct-current 
type, wound for 200 volts. The small alternator driven 
by the motor has ап output of four amperes at 75 volts. 


1,000 r.p.m. and two poles, it follows that the frequency 
is about 164 complete cycles per second. The next com- 
mutator on the spindle of the alternator whjch is seen in 
the illustration is used to break up this alternating current 
into periods of ringing and silence, which is found to be 
moro effective than a continuous ring. There is also on 
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Fie. 13. — The Motor Generators for the Ringing Circuits. 


One of these machines, developing four-tenths of a horse- 
power, supplies all the ringing current for the 10,000 
subscribers and the 1,500 outgoing junctions. When one 
remembers the energy each subscriber was apt to put into 
the handle of his magneto when there was delay in getting 


this spindle another interrupter which gives the engaged 
tone. The horizontal commutators which are shown at 
right angles to the alternator shaft are designed for 
party-line ringing. These are driven by means of 
a worm and wheel from the alternator shaft. These 


Fic. 14. —The Main Power Switchboard at the Gerrard Exchange. 


connection under the old system, it is obvious that the 
horse-power saved by the common-battery system must 
be enormous. In Fig. 13 the alternator is the’ machine in 
the foreground. The first set of collector rings seen behind 
the brush rocker supply the ringing circuits: with alter- 
nating currents. the alternator has a speed of 
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two machines were also built by the Western Electric 
Company. 

The main power switchboard in Fig. 14 is built up in four 
panels. The first of these controls the large generators 
for direct-current conversion. The second panel deals with 
the ringing circuits. The third panel contains the accumue 
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lator switchgear. The last panel, which, owing to want of 
light, is not so clear as we should like, is used to distribute 
speaking and ringing current to the sub-exchanges in the 
hotels and other large buildings which have internal 
telephone exchanges. 

It is interesting to note that in this large exchange, deal- 
ing with 175,000 calls per day, the total energy required from 
the public mains, excluding lighting, averages about 130 units 
per day. In conclusion, we have to thank the many courteous 
officials of the National Telephone Company for so kindly 
helping in the preparation of the above description. We 
would particularly mention the name of Mr. W. M. France, 
from the head office, and Mr. F. O. Steed, the head elec- 
trician at the exchange. We understand that the architect 
of the building was Mr. L. Stokes, and that the Western 
Electric Company were sole contractors for the equipment. 


HIGH-SPEED ELECTRICAL MACHINERY.* 


BY GERALD STONEY, B.ENG., MEMBER, AND А. Н, LAW, 
B.ENG., ASSOCIATE. 


The introduction of electrical machinery some 25 years 
ago familiarised engineers with comparatively high speeds 
of rotation, the small dynamos of that date generally 
running at from 1,000 r.p.m. to 1,500 r.p.m., necessitating 
as а гое a belt drive to raise the speed from that of the 
engine to that of the dynamo. The first high-sped dynamo 
made for direct coupling to a steam-turbine was, we believe, 
designed and constructed in 1884 by the Hon. C. A. 
Parsons (see Patent 14,723/84). Tho chief features of 
interest as described in the patent are those which relate 
to the provisions to meet the centrifugal forces, the spiral 
end windings of the drum armature, and the construction 
of the commutator segments in short lengths dovetailed 
into steel rings with asbestos insulation. 

Fig. 1 shows the construction of this dynamo ; the arma- 
ture is 2$1р. in external diameter, and the core, built of 
very thin iron plate, is 2}in. diameter and 8in. long. There 
are 50 conductors, and at 18,000 r.p.m. (the normal speed) 
the output was 75 amperes at 100 volts, or 10 e.h.p. The 
surface speed of about 206ft. per second of the armature 
was а great advance on previous practice, but still more 
unusual was the speed of alternation of magnetism in the 
iron of the armature, which in the absence of any but 
external cooling necessitated the losses in the armature 
being kept а minimum. Internal cooling by means of а 
flow of oil through a hole in the armature shaft was tried, 
but was in later plants discarded as relatively ineffective. 
Thus at а single step the ordinary speed of dynamos was 
inereased from 10 to 15 times, which ratio it is of interest 
to note still fairly represents the difference in speed 
between reciprocating engine and steam-turbine practice 
for given sizes of electrical generating plants. Although 
at this early date in the history of the steam-turbine it was 
naturally the turbine that created most interest, it can 
safely be said that without the high-speed dynamo—in 
many ways quite as difficult or even a more difficult problem 
there would have been no steam-turbine as we know it 
to-day. It will be easily understood that an entirely new 
set of mechanical problems had to be faced when it is 

mentioned that, since this early armature was 2ŝin. diameter 
and had а surface speed of about 206ft. per second, the 
centrifugal force was about 12,000 times gravity, or, in 
other words, every pound weight had a centrifugal force of 
about 53 tons. 

In this early armature the spindle was of high carbon 
steel to give the greatest possible strength, the diameter 
at the centre being 1]in., and the bearing gin. diameter by 
5zin. long. The core is smooth, 21in. diameter, with 
notched driving discs of red fibre at each end, and on it is 
wound a drum winding with barrel ends, the whole being 
held together by binding wire to withstand the centrifugal 
force. The commutator is made up of sections held by 
dovetailed rings with asbestos insulation. It will be seen 
that from the first the necessity of long cores of small 
diameter was recognised, and it is remarkable how closely 
the magnetic densities, ampere-turns per inch diameter of 
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core, and other electrical quantities agree with what we 
would now adopt if we were called upon to make 4 
similar dynamo, and this is all the more remarkable as 
the theory of the dynamo was very imperfectly understood 
24 years ago, little being known about magnetic densities, 
and still less about hysteresis and eddy currents. The 
iron available in those days for the core plates had about 
four times the hysteresis loss of modern armature iron, but 
this was probably to some extent counterbalanced by the 
very high periodicities, which made the hysteresis losses 
small in comparison to the eddy-current losses. It is 
interesting to note that with 80lb. per square inch pressure 
at the stop-valve the steam consumption of this first steam- 
turbine, which was non-condensing, was 129]b. per kilowatt- 
hour. 

These armatures gradually increased in size, until in 
1889 they reached the size of 60 kw. at 6,000 r.p.m., the 
cores being 7in. diameter and 18in. long, the output being 
600 amperes at 100 volts. These early types of dynamos 
were all bipolar with shunt wound horseshoe magnets. 
The number of commutator segments were usually 12 for 
50 or 65 volts, and 18 for from 80 to 100 volts, and in 
al but the smallest sizes there was only one complete 
armature turn per segment. In these plants the sparking 
was not at that time considered exceseive at full load, 
though it would be considered so according to present 
practice ; but even as early as 1885 it was recognised that 
it ought to be possible to avoid both sparking and shifting 
of the brushes by a compensating winding, and such а 
winding through holes in the cast-iron pole-faces (see Fig. 2) 
was tried, but the benefit was found to be very small, and 
it was not gone on with. It is now known that the reason 
of its want of success was that the ampere-turns of the 
compensating winding were only about three-quarters of 
those on the armature, and that, had these ampere-turns 
been trebled, the great improvement effected by the adop- 
tion of compensating windings in 1903 would have been 
accomplished some 18 years sooner. 

In 1889, on account of the temporary loss of the 1884 
patent for spiral drum-end connections, an armature was 
constructed with a series of insulated discs at each end of 
the соге, each connected to opposite conductors, an arrange- 
ment identical electrically with the ordinary drum winding, 
but although it worked very well the cost and difficulty of 
manufaeture were found to be excessive, and it was decided 
to adopt а Gramme armature. Besides this, it was early 
seen that for a given voltage а certain number of com- 
mutator segments were necessary, and that the sparking to 
a large degree depended on the ampere-turns in the arma- 
ture, and since [the Gramme armature had twice as many 
segments as the drum for the ваше number of conductors it 
appeared that the result should be better. Several turbo- 
dynamos were made with armatures of this type, the most 
noticeable being some of 400 kw. for 500 volts running at 
2,200 r.p.m., and some of 150 kw. for the same voltage at 
5,000 r.p.m. "The former of these sets had two armatures 
to each machine, these armatures being both mounted on 
the same spindle with their commutators at opposite ends, 
and both these and the 150-kw. plants are doing good work 
today. At this time also was introduced the construction 
of commutator with steel rings shrunk on over mica holding 
the segments in place against tbe centrifugal force, a con- 
struction which has been universally adopted by all makers 
of high speed dynamos. Also, in some cases, fan blades 
were fitted to these commutator rings for the purpose of 
both cooling the armature and also the commutator. 

The chief defects of these armatures were that sparking 
was not reduced, owing to the large self-induction of a 
Gramme winding, and that the heating was excessive 
both on account of the difficulties of effective ventilation 
and also through the heating of the spindle due to its 
revolving in the stationary internal field of the armature. 
For these and other reasons on the recovery of the patents 
in 1894 the drum armature was reverted to with consider- 
able improvements in detail, ventilating ducts being pro- 
vided along the cores to give internal cooling, and the con- 
ductors being much more efficiently laminated. And here 
it may be said that in all these high-speed armatures the 
cores are smooth or nearly so, and the windings extensively 
sub-divided to prevent eddy currents. Slotted cores for 
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high-speed armatures have been used with some success, 
but on account of the much higher self-induction of the 
windings 16 is impossible to obtain as good results as with 
the smooth-core type. Slotted-core armatures have been 
built by Messrs. C. A. Parsons and Co. on several 
occasions, but results were never obtained which could 
In any way compare with those given by smooth or nearly 
smooth cores. 

_In some of the most recently built armatures of large 
size the conductors have been laid in slight grooves in the 
core. These ves provide a means of preventing the 
conductors from moving, and the iron between the con- 


in а very complete manner, so that there is no danger of 
insulation being cut locally by sharp corners or projections 
from the core plates. 

In all these earlier dynamos the magnets were of the 
ordinary type, generally horseshoe; but even when the 
size was limited to 200 kw. at 5,000 r.p.m., although the 
commutation was good when the brushes were properly set 
for the load, heavy sparking was experienced on large 
variations of load, such as is met with in the case of traction 
plants. The first method of meeting the difficulty was to 
automatically shift the brushes according to the load, this 
being effected (see Parsons and Stoney’s patent 9,203/00) 
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Fic. 1.—0:d Type Continuous-Current Armature. 


ductors reduces the reluctance of the air-gap to some 
extent. The conductors are held to the core by binding 
wire made of steel piano wire, а material which long 
experience has shown to combine the qualities of reliability 
and high tensile НЕА jn which render it immensely 
superior to such material as phosphor bronze. Its magnetic 
properties are its one defect, but careful tests have shown 
that these are relatively of minor importance. 

A series of experiments made about 1887 showed that 
in small turbo-dynamos of 12 kw. to 16 kw., running at 
speeds of from 8,000 rpm. to 9,000 rpm, giving 
periodicities as high as 130 to 150, the saving in power 
obtained by using phosphor bronze instead of steel wire 
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tor 


Nu. 2. —Compensating Winding made 1885. Copy of Original Drawing. 


amounted to only about 2 per cent., and a further series of 
experiments conducted in 1904 on two 150.kw. armatures 
at 5,600 r.p.m. showed а saving in power of less than 0:30 
per cent. by using phosphor-bronze wire, and it is still less 
in larger armatures. Against this saving must be set the 
fact that phosphor bronze has much lower tensile strength, 
and therefore a larger quantity is required. Also bronze 
wire is liable to have occasional soft spots of weaker 
material, which is a fatal defect, and it is a matter of 
experience that steel binding wire, when properly applied, 
is extremely reliable. Further, the surface construction 
enables the insulation of the conductors to be carried out 


by пе the brush rocker by а piston controlled by а 
spring and actuated by the steam pressure at the inlet to 
the turbine. The angular movement required. by. the 
brush rocker is approximately proportional to the load, 
and the pressure at the inlet to a turbine is also propor: 
tional to the load, so that it is easy to arrange for the 
brushes to be shifted the right amount. This arrangement, 
however, had the defect that it was not rapid enough to 
meet sudden and large changes of load, and under such 
сае some sparking occurred during the interval 
of lag. 

In the year 1891 Prof. Forbes took out a patent for a 
special winding to prevent distortion of the magnetic field 


in homopolar dynamos. The primary object of this patent 
is stated to be the correction of distortion in homopolar 
machines, but the patent is also extended to other classes 
of dynamo-electric machinery. In Prof. Forbes’s arrange» 
ment the current passed along one pole in а direction 
opposite to the direction of the current in the armature 
under that pole, and back along the other pole. In the 
early Parsons arrangement of 1885 what corresponds to а 
ring winding was used, the active wires being embedded in 
the pole-face, while the return was made at the back of the 
poles, as shown in Fig. 2. The Forbes's specification 
definitely states that the number of wires on the polar 


554 


THE ELECTRICAL ENGINEER, APRIL 17, 1908 


faces is half the number on adjacent parts of the armature, 
and this gives a number of ampere-turns in the compensat- 
ing winding equal to the ampere-turns of the armature, 
and the want of sufficient ampere turns was the reason 
why the arrangement did not yield the remarkable results 
obtained in later years. 

In 1903, after a series of experiments, Messrs. C. A. 
Parsons and Co. constructed a 300-kw. two-pole com- 
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кто. 4.—1,000-kw. Turbo-Generator, 500 volts, 1,209 revs 


pensated dynamo working at 5,000 r. p. m. at a voltage of 500, 
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machine (500 kw.) with the compensating winding cut 
entirely out of action. It will be seen that only about 
120 kw. could be carried without having to move the brushes, 
while at about 300 kw. the limits became very narrow, 
and beyond this no satisfactory commutation position could 
be found. Curves B B show the limits with a ratio of 
compensation—that is, ampere-turns on field to ampere- 
turns on armature—of 1:6. In this case 300 kw. could be 
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Longitudinal Section through Dynamo. 


carried without having to move the brushes, and though 


in which the ratio of compensating amperc-turns to armature | the limits narrowed slightly considerable overloads could 


ampere-turns were as high as 2 4. The armature dimensions 
(with the exception of the commutator, which was, of 
course, larger) were similar to the standard 200-kw. plant 
of that date, and at once remarkable results were obtained, 
since it could be loaded up to 800 kw., and when that, and 
even greater loads, were thrown on and off with a circuit 
breaker, there was no need to alter the position of the 
brushes nor any excessive sparking. This type of com- 
pensating winding is now being exclusively used by the 
above firm, with modifications of detail only, on all their 
continuous-current turbo-generators. As this compensating 
winding, which generally is chiefly concentrated on the pole- 
pieces, is made with from two to two and a half times the 
number of ampere-turns that are on the armature, there is 
a very large excess sufficient both to neutralise the distort- 
ing effect of the armature windings on the field and at the 
same time to provide a commutating field for reversing, 
without sparking, the current in the coil undergoing com: 
mutation. Owing to the width of this field the brushes 
need not be so accurately set, and there is considerablé 
range of sparkless commutation at all loads. | 

Since this method of compensating has no iron commu- 
tating pole, it has the advantage that there is no self. 
induction to cause time lag at sudden changes of load ; as 
the field in the gap between the poles is entirely in air it 
instantly responds to changes of current in the compensat- 
iog winding, and thus the sparking often seen when there 
is a sudden change of load with commutating poles is 
avoided, and the risk of a flash-over largely reduced. Also, 
siace there is no iron to become saturated, the commutating 
field is always strictly proportional to the load, and thus 


‚ the trouble due to saturation causing sparking at some 


t 


loads and not at others is avoided. This advantage is felt 
still more when the dynamo is required to give varying 
voltages, and to commutate well at any of them without 
any adjustment of the compensating winding by diverters 
or otherwise. The effect of this compensation is clearly 
shown in the diagrams in Fig 5. "These curves are com- 
mutation curves taken off exactly similar machines with 
varying amounts of compensating winding. Each pair 
of curves represente “the limits of brush movement, 
expressed in degrees, within which the commutation was 
sparkless. The two curves marked А А were taken on a 


be easily carried without sparking if the brushes were 
slightly rocked forward. It may be of interest to state 
that this machine was one of the first to be fitted with 
compensating winding, and as a slight brush movement 
was required up to full load it was also fitted with auto- 
matic brush gear. Curves C C show a sister machine to 
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Fig. 9.—1,C00 kw Turbo-Generator, 570 volts, 1,290 revs. Cross Section. | 


the above-mentioned with compensating of about 2 2 times 
the armature ampere-turns, and here it will be seen that 
there is no brush movement, and that were the machine 
used as a motor it would be quite reversible so far as com- 
mutation is concerned, and that it can carry safely heavy 
overloads. 

The advantages of а compensating winding will easily be 
seen to be much more than those due to fixed brushes and 
better commutation, since it has enabled not only the 


THE ELECTRICAL ENGINEER, APRIL 17, 1908 


555 


number of segments for any given voltage to be reduced, 
but also the ampere-turns on a given diameter of armature 
to beincreased. This enables a larger output to be obtained 
for a given speed, or, what is the same thing, a higher 
speed to be used for a given output. Before compensating 
was adopted, a 500 kw. at 1,800 r.p.m. was the extreme 
limit of size for that speed, and the machine would not 
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tion, an overload of 33 per cent., or 1,000 kw., being able to 
be suddenly thrown on or off without any sparking whatever 
being visible at the brushes. We have found brass-wire 
brushes running on а grooved commutator to give the best 
results. The grooving bas the advantage of increasing 
the surface of contact, and of allowing the brush to bettet 
follow the irregularities of the commutator. 


| 


Gross section tho A.B. End elevation. 
6 Feet | 


fetta 
Fic. 6 —750-kw. Turbo-Generator, 480 to 560 volte, 1,800 revs. 


carry more than 10 per cent. overload ; now we have made 
a 500-kw. running at 3,000 r.p.m., or a 750-kw. running 
at 1,800 r.p.m., carrying 25 or 30 per cent. overload without 
sparking, and 50 per cent. for a short time without injurious 
sparking. This has enabled not only the cost of the turbine 
to be largely reduced, but also the steam consumption to 
be lowered by some 10 per cent. It may here be mentioned 
that no difficulty has been experienced in running these 
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The formation of commutator above referred to, and at 
present used by all manufacturers of high-speed continuous- 
current dynamos, was first designed in 1890 by Mr. 
Parsons, and has since been used with very few modifica- 
tions and а brief description of the commutator and 
the method of building it up may be of interest. 
The bars are held in place against centrifugal force 
by massive steel rings shrunk on over mica bushes, 
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Fig, 7. —75-kw. Single-Phase Turbo-Alternator Armature. 


compensated dynamos in parallel with one another or with 
other types, although in all cases they are self-exciting, no 
separate exciter being used. 

Figs. 4 and 5 show a 1,000-kw. dynamo for 500 volts 
running at 1,200 r.p.m., two of these being coupled to a 
2,000-kw. turbine. These dynamos are for 500 to 600 
volts, and carry an overload of 25 per cent. for two hours 
without sparking or undue heating. They are four-pole, the 
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and the commutator as a whole is supported on cones 
at each end. One of these cones is so arranged that 
it has & small amount of liberty to slide along the shaft 
longitudinally, and thus allow.for the expansion and ооп- 
traction of the copper. In building the commutator, the 
bars with mica insulating strips attached are first assembled 
and held in place by massive clamps, or by one or two 
layers of steel binding wire put on temporarily. The mica 


РА УХ 
ZEN : 


— 


кө. 8.—150-kw. Single-Phase Turbo -Alternator Armature, showing Air-Cooling Ducts. 


‘armature core being 36in. in diameter and 25in. long, with 
192 conductors. | 
are 18їп. in diameter, with an effective length of 24in. 


Fig. 6 is а 750-kw. at 1,800 r.p.m. for 480 to 560 volts. It 


is a two-pole, the core being 27in. in diameter and 25}in. 


long, the commutator having 42 segments, the diameter 
being 14in. and the effective length 33in., the number of 
conductors being 84. This machine has very good commuta- 


The commutators have 96 segments, and 


for one of the rings is then built up by slipping pieces of 
leaf mica under large rubber bands, and when a sufficient 
thickness has been obtained the mica is tied in place with 
string and the rubber bands removed. A steel ring is 
then slipped on at a red heat, stops being arranged to 
make it take up its proper position. As it goes on 1t 
burns away the string and grips the mica so tightly thgt 
the latter can о, be turned and trimmed back 
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close to the ring, and presents a smooth black surface like 
a solid mica sleeve. In a commutator with only one 
section there are two of these steel rings, one at each end, 
but in long commutators several are required to counteract 
the centrifugal force tending to bend the commutator bars. 

The first turbo-alternators made were for the Newcastle 
and District Electric Lighting Company, Limited, four 
75-kw. sets being installed in 1889 in their Forth Banks 
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noticeable of this type being the two 1,500-kw. two-phase 
2,000-volt plants which were installed in 1904 at the Neeps- 
end station of the Sheffield Corporation, and have run ever 
since without giving any trouble. The crossing of the wind- 
ings at the enda, however, makes the problem of a revolving 
polyphase armature much more difficult, especially at high 
voltages, though, on the other hand, the iron loss, especially 
in two-pole plante, is only about one-third of what it is 
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station. They generated single-phase current at 1,000 | with a revolving field. The real trouble came when it was 
volte, and being two-pole on the supply at 80 ~ ran at | attempted to make a 1,500-kw., 40-periodicity, four-pole, 


4,800 r.p.m. (see Fig. 7). They were of the revolving 
armature type, and had a smooth core 7}in. diameter by 
50in. long with a single shuttle winding held on by binding 
wire, the ends being brought to slip-rings. External or 
surface ventilation was solely relied upon for the dissipation 
of heat. These early alternators ran quite satisfactorily 
for about 15 years, when they were removed to make 
room for larger units. A considerable number of turbo- 
alternators of 150 kw. at 4,800 revolutions were made for the 
electricsupply stationsin Newcastle, Cambridge, Scarborough, 
and other places, having cores 81in. diameter and 32in. long. 
Ав it was seen, however, that in the larger alternaators 
more surface for the dissipation of heat would have to be 
provided than that presented by the exterior of the 
armature alone, а square 4in. spindle was employed with 
radial ducts and holes through the winding to pass air for 
eooling, as shown in Fig. 8. ny of these machines which 
were made between 1891 and 1894 are still running and 
doing good work. 

In 1894 the first of a series of 350-kw. turbo-alternators 
were made for the Manchester-square station of the Metro- 
politan Electric Supply Company. These supplied single- 
phase current at 1,000 volts, and had oup 15 revolving 
armatures running at 3,000 r.p.m., giving 100 ~. Their 
cores were 173in. diameter by 57in. long, and were pro- 
vided with 12 iin. holes passing the whole length of the 
armature, air being drawn through by a fan though no 
radial cooling was provided. The first few were surface- 
wound, but owing chiefly to the eddy currents developed 
in the conductors, which were large and insufficiently 
laminated, there was considerable trouble from heating, and 
they were subsequently altered to а tunnel winding with 
60 holes z in. diameter—40 of which were filled each with 
one conductor. the remaining 20 holes being empty since 
the alternator was single-phase. . We may mention that in 
Plate XV. of Prof. Silvanus Thompson's “ Dynamo-Electric 
Machinery," 1896 edition, there is a section of these 
alternators. This type of alternator was very satisfactory 
for single-phase work, the largest made being of 1,000 kw. 
for the city of Eberfeld, in Germany. The armature core 
was Збір. in diameter by 48in. long, and the machine ran 
at 1,500 revolutions, giving 4,000 volts at 50 ~. Two and 
three phase alternators were also made on the same lines 
up to 500 kw. at 500 volts, and even 2,000 volts, the most 


three-phase alternator with a revolving armature running 
at 1,200 r.p.m. and a voltage of 6,000. It was found 
impossible to sufficiently insulate the end windings and at 
the same time get rid of the heat generated, and as a result 
the modern type of revolving field was adopted. 

In revolving-field high-speed alternators of various con- 
structions there is comparatively little difference in the 
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FIG. 10.—4,000-kw. Three-Phase Turbo-Alternator, 6,000 volts. Cross Section. 


design of the stationary or 5 element. This 
follows low-speed practice fairly closely, though the external 
appearance is widely different owing to the few poles, small 
diameters, and greater length of the high-speed plant. It 
has, however, been found necessary to introduce a special 
system of brackets or clamping rings to hold the end 
windings against the enormous foroes developed in case of 
a short or other serious disturbance on a system. In the 
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case of several alternators running in parallel these forces 
may be so great that every precaution must be taken to 
prevent movement of the coils, and no make of turbo- 
alternators has been free from trouble from this cause, 
though in our recent designs the coils are so stayed as to 
be proof against the most severe short-circuits, and the 
necessity of thus supporting the end windings as firmly as 
possible is now recognised by practically all makers of 
high-speed alternators. 

igs. 9 and 10 show a longitudinal and cross section of 
the 4,000-kw. three-phase alternators at 6,000 volts installed 
at Carville power station. The stators are split along the 
horizontal diameter and so arranged that the top half can 
be lifted by breaking only four electrical joints. This con- 
struction has the advantage for plants of large size that 
the rotor can be lifted out direct, but it rather complicates 
the end windings. The plant illustrated is capable of 
carrying 6,000 kw. for two hours, and on its official trial 
was loaded for half an hour up to 7,000 kw. There are 
under construction at the present time two 5,000-kw. alter- 
nators for 6,000 volts at 750 r. p. m. of this type for the 
Sydney tramways. These plants are guaranteed to do 
6,250 kw. continuously, 7,500 kw. for two hours, and to 
have a temperature rise not exceeding 45deg. F. when run 
continuously at full load. 

It is, however, in the rotors of high-speed alternators 
that the greatest diversities of design are to be found. 
A great deal has been said as to the relative merits 
of salient-pole as compared with cylindrical-type rotors, 
especially as regards the voltage regulation of the alter- 
nators, some designers advocating the former as strongly 
as others support the latter, but it appears that a much 
more important question is whether one design shows 
marked advantages mechanically over the other. Any 
difference there may be in the two types as regards voltage 
regulation is certainly small, and can easily be compensated 
for at small expense by other features in the design. A 
large number of alternators of the salient-pole type are in 
successful operation, and though in the early days there 
were mechanical troubles caused by the coils moving and 
chafing the insulation, modern methods of construction 
have quite done away with this source of trouble. The 
question of ventilation is of very great importance in 
modern high-speed plant owing to the compact nature of 
the machines, which is a result of the limit placed on the 
diameter of the revolving portions by the high speeds of 
revolution, and, in consequence, it becomes necessary to 
make the maximum possible use of the space in the rotor 
which is at the designer's disposal. 

The material which has to be got into this space may 
be classified as follows: (1) iron to carry the required 
flux ; (2) copper to carry the required magnetising current, 
with the necessary insulation ; (3) area to carry air ventila- 
tion ; (4) materials included for mechanical purposes only. 
The correct proportioning of these various parts with a 
view to a maximum of effectiveness and a minimum of 
cost, both for labour and material, is the problem that the 
designer has to face. The output of a given design may 
be regarded as directly proportional to the first of these— 
namely, the iron—and nearly proportional to the second, 
the copper, so that if these can be increased at the expense 
of (3) and (4) a valuable saving may result. This has 
been effected in many cases by providing artificial 
ventilation for cooling the iron and copper of the stationary 
element. The ventilation scheme which some makers have 
adopted is to provide a centrifugal fan at each end of the 
rotating element, or to make the rotor itself create the 
draught. Thus air is driven both round the end windings 
of the stator and also through the ducts in the iron core, 
and out through a chimney at the top of the stator casing. 
In other cases a separately-driven fan is provided, forcing 
air through both the stator and rotor of the alternator. Ia 
both these methods, or a combination of them, the extra 
pressure obtained results in the passing through the gene- 
rators of large quantities of air, which is often arranged to 
be drawn from outside the building, so as to be as cold as 
possible, thus largely reducing the final temperature of the 
windings. 

Among other stations, the Carville power station of 
the Newcastle-upon-Tyne Electric Supply Company, 


Limited, has a ventilation scheme with separately- 
driven fans, which were installed to enable the alternators 
to carry heavier overloads, although in the first instance 
the machines were run for some years with natural ventila- 
tion, and were well inside the figures guaranteed for 
temperature rise. Messrs. C. A. Parsons and Co. have 
constructed two, four, and six pole rotors of the salient- 
pole type. In the smaller two-pole and four-pole designs & 
solid construction with the coils wound in place is adopted. 
The two-pole rotor is thus very similar in appearance to the 
old Siemens shuttle or H-type armature, with which many 
of us must have been familiar in the early days of electric 
lighting. The formation is excellent mechanically, since 
there are few loose parts, and the solidity of the construc- 
tion enables great mechanical strength to be secured. The 
rotor body is bored at each end, and shaft ends of 
special high tensile steel forced in, and then the whole 
turned up and accurately balanced. The balancing is 
done in three stages before winding the coil: (1) 
by ensuring static balance on a pair of carefully 
levelled knife - edges; (2) by careful measurement; (3) 
by running up about one-third above normal speed in a 
specially constructed balancing machine. The combination 
of these three methods is essential, since, while the balance 
may be perfect on the knife-edges, this may be the, result 
of one end of the rotor being heavy at one side while the 
other end is heavy on the other. In this case, though in 
perfect balance on the knife-edges, there will be present 
when running a powerful couple travelling round at the 
same speed as the rotor and causing vibration. Careful 
measurement will generally show where weight should be 
removed or added to give both good static and dynamic 
balance, which is corrected and improved by actually гип» 
ning and fitting weights as required. The rotor, after 
being thus balanced, is put into a horizontal winding 
machine, and the coils wound into coil cases, which are 
made of tinned steel and completely soldered up after the 
winding is completed. The ends of the coil are brought 
out through a brass lip, soldered into the case, and fitting 
tightly round the connection to the next coil or to the slip- 
rings, thus making a hermetically sealed coil. Up to the 
date of writing there has not been a single case among а 
large number of machines of a coil wound on this system 
becoming earthed or giving trouble in any way. 


(To be continued.) 


A NEW ARC LAMP COUPLING. 


In the ordinary types of arc lamp couplings fitted with 
strain release it is essential that the user should hoist the 
lamp as far as possible and then lower back slightly on 
the winch, thus bringing a locking gear into action and 
releasing the strain from the suspension rope. To sub- 
sequently lower the lamp, it must again be hoisted higher 
than when originally locking same in order to release the 
locking gatches, and it can then be lowered down. To 
ensure safety and ease in working, it is essential that these 
upward and downward movements of the lamp should be 
definitely limited by stops in the coupling, so that the 
locking and release of the lamp does not depend on the 
skill or trustworthiness of the trimmer. 

The Union Electric Company have introduced a new arc 
lamp coupling with strain release, in which all the move- 
ments requisite to lock or release the lamp are definitely 
limited by fixed stops. The lamp-trimmer hoists the lamp 
until he feels that he is against a stop, then lowers the 
lamp slightly, and the lamp is securely locked, and the 
strain on the suspension rope released. Tolower the lamp, 
he again hoists until he feels the stop and then lowers 
There is absolutely no trial by the trimmer whether the 
lock has come into action or not, and, therefore, a great 
saving in time and far greater safety. In the new coupling 
the locking action is controlled by metal balls, which are 
used in sets of two, one forming the top and the other the 
bottom stop. The mechanism can be supplied either simply 
as a strain release, or as a combined arc lamp coupling with 
strain release, in which case the circuit contacts are made 
with massive pins. The general appearance of the combined 
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coupling and strain release is shown in Fig. 1, Fig. 2 
illustrating a strain release only. As both illustrations are 
drawn to the same scale, the difference in size of the two 
arrangements is clearly visible. Figs. 3 and 4 show the 


coupling or strain release separated, and with the 
protecting enclosing cover removed. The sectional draw- 

(Fig. 5) show the three steps of locking strain 
owering the 


BE 
taken off suspension cord, and lamp. 


Arc Lamp Coupling and Strain 


Are Lamp Coupling and Strain . 
Release, without Cover. 


Belease, with Cover, 
The rope clamp, a, in Fig. 5 supports a guide tube 
fitted with projecting boss, b, and a sleeve, с, which is free 
to turn on the guide tube, and carries the two contact pins. 
On hoisting the lamp the boss, b, enters tube, d, which is 
attached to the lamp bracket or other fixture. This tube 
is fitted with two longitudinal slots surrounded by a sleeve, 
e, which is free to move, and takes a bearing on screw, f. 
In this sleeve on each side are two depressions, ei and e,, 
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which allow entry of balls g and ^ from the longitudinal 
slots of tube, d. On hoisting up the lamp (position 1) the 
boss, b, enters tube, d, and pushes the lower set of balls, g, 
into the depressions el, thus pushing the balls ? upwards, so 
that the bose, b, having passed balls g meets balls h, which 
thus form a fixed stop (position 2). If the winch is now 
turned backwards, then boss, b, rests on balls g, and thus 
hoisting rope is no longer under strain. Balls / also fall 
back into*the depressions e. During these movements the 


contact pins for the circuit have entered the corresponding 
bushes; to ensure correct polarity, tube, d, is suitably 
pointed and slotted, and a guide pin, i, on the lower sleeve, 
c, engages therewith. 'To release the lamp, the winch is again 
wound upwards, thus raising boss, b, and with it sleeve e, 
until this releases the fixed arm, k (position 5); owing to 
this movement of sleeve e both parts of balls drop into the 
lower depressions е2. In this position the sleeve is held by 
the frietion of the circuit contacts, until on lowering by 
the winch the boss, b, passing the two balls bears on the 

uide sleeve of pin, i, thus bringing the weight of the lamp 
into action to withdraw the contact pins from the bushes ; 
sleeve e then falls down toits original position. The strain 
release without are lamp coupling is of practically the 
same construetion as the above description, but the friction 
necessary to retain the ball sleeve in its top position is 
jn this instance produced by two flat springs acting on 
sleeve c. 

The main advantages of this new type of coupling and 
strain release are that all movements which are in any way 
controlled by the action of the winch are definitely limited 
by fixed stops, and also the use of locking balls, whose 
movement is restricted to a definite path, but uncontrolled 
by any mechanical connections. The whole mechanism is 
without joints or pins which might lead to stickiness and 
consequent failure. If at any time it is necessary to take 
it apart, only one screw, f, has to be withdrawn to release 
every part of the mechanism. To ensure continuous action 
under all conditions of service, the various materials used 
and the finish of the working parts have received most 
careful attention. All parts carrying current are insulated 
throughout with mica and porcelain, and the whole coupling 
is enclosed in an enamelled sheet metal cover, rendering it 
perfectly rainproof, whilst the sleeve, c, fitting tight against 
the cover, prevents dust entering the coupling. 


ELECTRIC HEADLIGHTS ON LOCOMOTIVE 
ENGINES. 


Owing to the numerous reports the Board of Railway Com- 
missioners has received from its inspectors relating to the poor 
condition of the headlights on а large number of locomotive 
engines in use on the different railway systems in Canada, the 
Canadian Engineer states that the Board has had under con- 
sideration the advisability of requiring the railway companies 
subject to its jurisdiction to use an electric system of head- 
lights, or some other good system that will give satisfactory 
light for the protection of life and property. Through their 
secretary, Mr. A. D. Cartwright, the rd are requesting 
suggestions, in writing, in reference to such a proposal. 


PERSONAL. 


Mr. Н. С. Thompson, Swansea, has been appointed electrical engi- 
neer at Neath at a salary of £200 per annum. 

The Goole Urban District Council have decided to grant £58. 10s. 
to the ex-surveyor (Mr. F. E. Franklin) for extra services rendered in 
connection with the electric lighting order and other special work. 

Mr. Charles Burgess, assistant tramways manager, Kirkcaldy 
electric tramways, has been appointed traffic парадах of the Wigan 
Corporation tramways, at a commencing salary of £200 per annum. 

As a result of the recent scholarship examination the governors of 
Faraday House have awarded an exhibition of 20 guineas per annum, 
tenable for three years, to Cyril Lancelot Underwood, of the Grammar 
School, Bedford. 

Mr. J. Arthur Sykes, A. M. I. E. E., deputy engineer and manager of 
the Heston-Isleworth elcctric light works, is about to take up the 
appointment of head of the electrical стаи of one of the largest 
rolling mill, shipbuilding, and steel works in Scotland. 

Mr. Benjamin Deakin, manager of the Electric Supply Co. of 
Victoris, in Australia, has been appointed by the Governor of Victoria, 
with two others, to inquire into the management, working, and main- 
tenance of the St. Kilda and Brighton electric street railway. 


FORTHCOMING EVENTS. 


THURSDAY, APRIL 23. 

Institution of Electrical Engineers.—At 8 p.m., at the Institution 
of Mechanical Engineers, Storey’s-gate, St. James's Park, S. W., 
udjourned discussion on Messrs. Handcock and Dykes's paper on 
„The Effect of Metallic-Filament Lamps on Electricity Supply 
Undertakings,” | 
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ВгеаКега........................ 


TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
C. Н. W. BIdds, 239-140, Salisbury Court, Fleet Street, 
London, Е.С. Anonymous communications will not be 
noticed. Letters should reach the Editor not later than 
Wednesday afternoon to be included in that weck’s issue 
of the Journal. 


CORRESPONDENCE. 


“Опе man's word is no man's word, 
Justice needs that both be heard." 


THE FUTURE OF THE TELEPHONE SERVICE. 


SIR,—I have troubled you once or twice lately on this 
subject in order to point out that the measured-rate 
principle of telephone tariff makes for the best development 
and the highest efficiency of the telephone service. The 
application to the telephone business of the ordinary 
business principle of payment in proportion to service 
rendered is opposed only by those large users of the 
telephone who desire unlimited service at a flat rate, and 
disregard the injury to the interests of the great majority 
of small and moderate users which such special treatment 
of large users necessarily involves. 

` I have previously pointed out that the measured-rate 
principle of pur aper tariff, long ago in general use 
throughout the United States, has recently been adopted 
ty Germany and Austria, and is under consideration by 
other Continental telephone administrations. The latest 
official convert to the measured rate principle is the 
Government of the French Republic, which, in a Bill 
authorising expenditure on the reconstruction of the 
Paris telephone system with central battery plant, speaks 
as follows on the general question of telephone rates : 

* 16 should be stated that the flat-rate telephone tariff is 
most inequitable, as it requires all subscribers to pay the 
same price whatever the number of calls made by each of 
them. The most rational system of tariff is that in which 
the price is proportionate to the service rendered—that is to 
say, that which requires each subscriber to pay in pro- 
portion to the number of calls he makes. There is no 


technica] reason why such a tariff as this should not be 


adopted in the Paris system, and efforts should be made to 
satisfy publie opinion, which for a long time past bas 
emphatically demanded the adoption of this measure. " 

It is stated in the Bill that measured rates for telephone 
service are already in force in France in towns of less than 
80,000 inhabitants, with good results, and it is recom- 
mended that the measured-rate tariff should be adopted 
not only in Paris, but in the other 16 French cities of over 
80,000 inhabitants. — Yours, etc., ; 

HERBERT LAWS WEB». 


SIR, —Mr. Webb seems dreadfully afraid of acknowledging 
that he is a confidential agent of the National: Telephone 
Company, but. be owned (under pressure) at Brighton that 
he was in that company's employ—an admission which 
cannot be neutralised by a quibble on the word 
* organisation." His meaning (carefully read) is not a 
repudiation of his Brighton confession, but a denial that be 
is a member of the company’s regular staff. which, as a 
special service agent, he naturally is not. He receives a 
salary from the National Telephone Company to push 
their interests, and I contend that he bas consequently no 
right to pose as an independent expert. If tho rapier 
which Mr. Webb advises me to adopt means tactics like his 
own, I emphatically refuse to have anything to do with it. 
Mr. Webb is apt to be eloquent about his qualifications as 
a telephone engineer, but, so far as I have ever heard, he bas 
never designed or constructed a telephone system, while his 
name is not associated with tbe invention of any piece of 
telephonic apparatus or technical improvement. If I am 
wrong, he will no doubt give full particulars. He boasts of 
being the consulting engineer to the Paris Telephone 
Subscribers, but it is rather the work of a commercial 
agent than an engineer to say, “ Use So-and-so's common. 
battery system." An engineer, according to my view, 
should be capable of designing things himself. It is 
nonsense to suggest tbat visiting foreign telephone 
exchanges can make a telephone engineer.—Youfs, etc., 

A. R. BENNETT. 


TELEPHONE RATES. 


Sır, With reference to the letter of Mr. J. Baumann, all 
telephone companies and administrations do sell siugle 
effective calls at public stations. It is not practicablo to 
sell to à permanent subscriber fewer than а certain 
minimum number of calls in a year, for the simple reascn 
that the fixed charges on the amount of plant maintained 
for & permanent subscriber, and the maintenance charges 
on that plant, have to be met whether calls are sent or not. 
It is quite probable in the course of time that the use of 
the telephone service may become во general, and tbat tho 
telephone plant in large cities may become so extensive, 
that it will be practicable to put in telephones simply on a 
payment per call basis without any guarantee of use. This 
is exactly what is done with the public telephone station 
to-day, and with the public telephone station I suppose 
Mr. Baumann would not dispute that the effective call is 
“the unit of sold matter. "—Yours, etc, 

HERBERT LAws WEBB. 


ELECTRIC ROCK DRILL AND IRON SAW. 


SIR,—I shall be much obliged if, through your very 
valuable paper, you or any of your readers will give me 
the address of а reliable firm manufacturing electric rock 
drills. Also the address of a firm making electric portable 
saws. Тһе material to be sawn consists for the most part 
of 1}in. round iron bars.— Thanking you in anticipation, 
yours, etc., K. A. 

[There have been a number of electric rock drills put 
upon the market with more or less succese, but we believe 
the best combination at present is to place small elec- 
trieally-driven air-compressors at distant parts of tbe 
quarry or mine, and to supply compressed air to drills 
from them. The electric transmission is much more 
economic than carrying compressed air to great distances. 
Any of the large contracting firms advertising in our paper 
would quote K. A. J.” for these compressors or for the 
iron saw.—Ep, E. E. ! 
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THE TUNGSTEN LAMP. 


У 


In an address before the New York section of the 
American Electrochemical Society delivered by Dr. Clavton 
Н. Sharp on March 27, and reported in the Electrical World, 
the following considerations relating to the tungsten lamp 
were presented. 

There are certain main difficulties in producing a fila- 
ment from а material like tungsten due to the fact that the 
tungsten is not ductile and unites readily with oxygen 
or carbon. Hence it is the practice to produce filaments 
from tungsten in the form of a very fine powder, which 
is held together by some sort of binder which can be 
removed after the filament bas been squirted ; this removal 
must leave the filament free from oxygen and carbon. 
А number of processes have been described. The 
first to appear was tbat of Kuzel, in which a collodial 
solution of tungsten is formed by making an arc 
between tungsten terminals under water. This solution 
when of the proper constituency is squirted into filaments 
which consist entirely of pure tungsten and water. When 
the water has been driven out, the tungsten particles can be 
sintered together by heating the filament by means of the 
electric current in an atmosphere containing no oxygen. 
In Welsbach’s process an organic binder is used to make a 
paste which can be squirted through adie. The binder is 
removed by heating in an atmosphere which will oxidise 
the carbon and which contains at the same time sufficient 
hydrogen to reduce any tungsten which may have been 
oxidised. For the Just-Hanaman process, a very fine 
filament of carbon is heated in an atmosphere of chloride 
of tungsten and hydrogen. This results in a deposit 
of tungsten upon the filament or a substitution of tungsten 
for carbon. The carbon must afterward be removed by 
some such process as indicated above. In the “ Z” process, 
a binder of collodion is used which can be made to burn 
itself out entirely. It has been found possible also to use 
binders of paraffine, which material can be removed simply 
by heat; or a slow-melting metallic alloy may be used as a 
binder, the foreign metals being driven off by heat. An 
account was given of the resulte of a manufacturer's test on 
15 series tungsten lamps in which the average candle-power 
did not change during 2,135 hours of burning. Of these 
lamps, five survived at the end of the test and only three 
had actually burned out. 


TEST OF A HIGH-SPEED DIESEL ENGINE. 


The following tests were carried out on a 300-b.h.p. 
400 - revolution Diesel engine made by the Augsburg 
Vereinigte Maschinenfabrik. It is a four-cycle, four- 
cylinder, vertical engine with the cranks set at 180deg. 
A two-throw air-pump, common to all four cylinders, is 
used, and there are four oil-pumps for the fuel, two 
lubricating pumps, and two cooling pumps. The complete 
weight, including a flywheel giving an irregular factor 
of 20, is, roughly, 10 tons. The ordinary slow-speed 
engiue for the same output would weigh about 66 tons. 
The load consisted of a direct - coupled, direct - current 
dynamo working on wire resistances, and whose efticiency 
at all loads had been previously determined. 

The fuel used had a calorific value of 10,070 kilogramme- 
calories per kilogramme (18,100 B.Th.U. per pound) It 
was found that the engine could readily develop a higher 
output and could run at a higher speed than the rated 
values (300 h.p., 400 r.p.m.). A speed of 500 (for which 
the engine was mechanically designed) was quite allowable 
without much change in the rate of consumption. Thus at 
250 r.p.m. the consumption of fuel was °418lb. per brake 
horse-power, at 300 revolutions it was '424lb., and at 
400 revolutions 434lb., an increase of only 4 per cent., 
chiefly due to the increased work done by the air-pumps. 
At 500 revolutions the increase in consumption was still 
only 7*4 per cent. On reducing the load to half full load 
the consumption per brake horse-power rises some 12 per 
cent., as against 14 per cent. in the slow-speed type. A 
heat balance-sheet shows that at normal full load some 
51 to 55 per cent. of the heat of the fuel is converted into 
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useful work, 32 to 34 per cent. is lost in the cooling water, 
and 23 to 25 per cent. in the exhaust gases. 

The mechanical efficienoy of the engine averaged 80 per 
cent. at full load between 250 and 500 revolutions and 
70 per cent. at half load, figures which differ little from 
those of the slow-speed engine. No trouble whatever was 
found in the lubricating of this higher speed engine — 
Elektrotechnik und Maschinenbau. 


HIGH-VOLTAGE OIL CIRCUIT BREAKERS. 


An interesting installation of what is said to be the first 
75,000-volt automatic oil circuit breakers that have been 
placed in regular service on any transmission system is 
described in the Electrical World, and is shown herewith. 
The circuit breakers operate without the use of series 
transformers, and the illustrations show the breakers as 
installed in the Edison Electric Company’s sub-station at 
Fernando, Cal. In the construction of the mechanism of 
this switch, the movable contacts, which are of the knife- 
blade type, constitute part of a simple pantograph, the 
lower part of which is pivoted to the metal cap of the 
central insulator and the upper part to the end of a 
wooden rod, which is attached to a special porcelain 
insulator secured to the channel iron cross-bar. A 
vertical movement of the cross-bar imparts a horizontal 
movement to the ends of the blades as they leave the fixed 


contacte, these ends being brought together in the centre 
of the tank in the open position of the switch. The cross- 
bar is carried on two guide rods placed in cast-iron frames 
between the tanks, as shown in the illustration, the vertical 
movement being given to it by means of a rocker shaft 
beneath the central tank, on which are two arms which are 
connected to the lower ends of the guide rods by means 
of links. The counterweight is also mounted on the rocker 
shaft. Coil springs for opening the breaker when tripped 
are placed in each cast-iron frame between the tanks, 
where they operate directly on the guide rods. The 
tanks are of iron and the covers of marble, made in two 
pieces, either one or both of these pieces being removable, 
without disturbing anything else, for the purposes of 
inspection. 

The circuit breakers shown in the illustration are 
arranged for hand closing, the handle being carried loosely 
on the rocker shaft and connected to the closing mechanism 
by means of a short lever and а dog, the dog being released 
by the action of the tripping mechanism in the event of 
an overload or short-circuit. The tripping mechanism, 
which is very simple in design, is set in motion by any 
one or any two of the trip coils independently, or by all 
three acting together, and is automatically reset each time 
the circuit breaker opens. 

The trip coils, consisting of only a few turns of wire of 
small diameter, are placed directly in the line, being 
suspended from the insulators of the disconnecting switches 
and supported by the connection to the switch terminals. 
The movable core has a very long creepage surface, approxi- 
mately 60in., and a dielectric strength of at least three 
times the line voltage, thus giving the insulation of the 
coils a very much higher factor of safety than that of 
the best series transformers. 


These circuit breakers have been installed in the sub- 
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stations of the Edison Electric Company's 75,000-volt 
transmission line from Kern River to Los Angeles, and have 
operated automatically numerous times with success. They 
are manufactured by J. N. Kolman, 1,000, North Main- 
street, Los Angeles, Cal. 


THE SPEED CONTROL OF STARTING SWITCHES. 


One of the points which, apparently unimportant, 
exercises a considerable practical influence on the 
relative advantage of the adoption of direct-current or 
polyphase alternating-current methods of power trans- 
mission in factories, is the simplicity or otherwise of the 
arrangement for starting the machinery. Of late years 
the squirrel-cage type of induction motor has, however, 
come into permanent use for workshop purposes, in spite 
of the fact that it is not always easy to obtain uniform 
speed at all conditions of load, nor is it possible without 
considerable complication to run such а motor at two or 
three definite speeds in the same way that a shunt-wound 
direct-current motor can be controlled by means of a shunt 
resistance. The very fact, therefore, that alternating- 
eurrent drive is becoming so much adopted is the proof 
that the starting gear is one of the most likely points in 
which trouble may be experienced if direct-current motors 
are used. 

One of the most important things to be kept in view 
when designing a starting switch that shall be ‘‘fool-proof” 
is the necessity of arranging the switch so that the resist- 
ance cannot be cut out of circuit too quickly, thus causing 
the motor to take an excessive starting current, and either 
blow the fuses or cause an unpleasant blink in the neigh- 
bouring lights. However well the resistance may be 
designed with the object of giving a starting current free 
from kicks and producing an even accelerating torque in 
the motor, the whole work of the designer is rendered of 
little avail if the starting switch be operated too quickly. 

The means taken to attain the desired end—compulsory 
slow starting—are many, and often ingenious. Perhaps 
the earliest method adopted was the dashpot. This could 
be easily arranged for a slow forward motion and a quick 
return. It was much used for liquid starters, and is still 
used for lift motor controllers. Another method is to fit some 
form of epicyclic reduction gearing between the operating 
handle and the contact mechanism. This necessitates 
some type of disengagement should the starter be 
required to return quickly to the “off” position. It has 
also the disadvantage, in common with the dashpot, that 
the motion is practically uniform, thus giving a compara- 
tively long period of partial contact between the switch 
arm and the contacts. This is obviated by the 
ratchet type of starting gear, in which the switch arm 
is moved forward in definite steps by а vibratory 
motion of the starting handle. This moves the arms 
quickly over to full contact, thus diminishing sparking and 
burning, and allows it to remain there for a definite period, 
while the handle is being moved back for another stroke, 
which will move it quickly over to the next contact. This 
method is eminently suitable for a loose handle, allowing 
the switch arm to return to the “off” position quickly 
from any position in case of the failure of supply or of an 
overload. These methods have one thing in common : they 
protect the motor from the recklessly energetic operator by 
giving him something on which to waste his superfluous 
energy, and they take no heed of the conditions under 
which the motor is starting, loaded or light. 

A method which prevents the starting switch or con- 
troller being removed from one contact to the next until 
the current has been dropped to a predetermined value has 
not this last-named drawback. The principle of the method 
is generally a coil in series with the armature controlling a 
detent which does not release until the current is above a 
certain value. This has been used for traction purposes 
and for large motors, but is, perhaps, rather costly for small 
machines. 

There is a danger to which motor starters fitted with 
gearing between the operating handle and the contact arm 
ure liable if the inefficiency of the gearing renders it 
irreversible. The resistance may be partially cut out, and 


the rest left in circuit with the risk of being burned out. 
Some starters are arranged so that the operator has to bold 
up а special contact until the switch is full on, or keep the 
operating handle in engagement against aspring, but others 
have no arrangement of this type. 


NEW ELECTRIC DOUBLE CANTILEVER CRANE 
AT LIVERPOOL. 


The members of the Liverpool and District Electrical 
Association, by the kind permission of Mr. G. Hughes, 
chief mechanical engineer to the Lancashire and Yorkshire 
Railway, paid a visit to the new electric cantilever crane 
recently erected in that company’s North Mersey Goods 
Station, Bootle, on Saturday, April 11. It is a well- 
designed and imposing structure, costing £10,000, manu- 
factured by Messrs. C. and A Musker, of Tue Brook, the 
electrical equipment being supplied by Messrs. Dick, Kerr, 
and Co., and has been built to meet the increasing growth 
of business. 

The crane is of the cantilever type, and the total weight 
is about 150 tons. It runs on 14 wheels, on a track of 
about 540 yards long and about 10 yards in width, and 
having a clearance height of 30ft. can not only lift and 
stack goods to shortly within that height, but can move up 
and down the immense goods yard with ease, passing over 
goods, wagons, and locomotives. As it has a cross traverse 
of about 172ft., the crane can pick up a load and deposit it 
at any point within an area of about 31,000 square yards, 
thus having a very wide field of operation, and only 
occupying а very small floor space. Two motors of 90 h.p. 
each are provided for lifting and longitudinal travelling 
respectively, and a 25-h.p. motor for cross travelling ; the 
lifting speed being about 90ft. per minute, longitudinal 
travelling about 400ft. per minute, and cross travelling about 
600ft. per minute, and more than fulfils all expectations. 

The visitors had an opportunity of seeing the crane in 
motion, and were quite pleased with the ease of operation 
and control. Current is obtained from the company’s 
Formby power station, a portion of the electrified line, 
which is running near, being tapped for the purpose. 
Direct current at 600 volts is taken from an overhead 
conductor by means of two ordinary trolley poles, trailing 
in opposite directions. The party, who were accompanied 
by the hon. secretary and treasurer, Mr. Samuel Frith, 
were exceedingly gratified with the visit, having spent 
a most interesting time, due in no small measure to the 
kindness апа attention of the company's local mechanical 
engineer, Mr. A. W. Cunliffe, also of Inspector Roberts, of 
the electrical department. In conclusion, it might be added 
that the erection of this truly fine specimen of engineering 
work is no doubt due to the up-to-date and energetic policy 
pursued by Mr. John A. F. Aspinall the company's 
general manager, in which he is ably assisted by their 
local goods manager, Mr. W. J. Carmichael. 


THE RESISTANCE OF EARTH CONNECTIONS. 


Some interesting tests on the resistance of iron gas-pipes 
driven into a clay loam soil, made by Mr. J. L. R. Haden 
at Schenectady, are described in & recent American Insti- 
tute of Electrical Eagineers' paper. The pipes were 2+in. 
in diameter, and were driven into a lawn with 15 ·75ft. 
between pipes I. and II, and 7:4ft. between II. and III. 
The pipes L, IL, and III. were driven in to a depth of 
3'75ft., 2°75ft., and 3 lft. respectively. The resistance was 
measured with an alternating current at 120 volts and 
60 ~, the return earth connection being the city water- 
pipe system (which was found to have a resistance less 
than 01 ohm, and so was neglected). Readings were 
taken at irregular intervals, but generally every day, the 
variation during a day being found very small. Fig, 1 
shows the variation in the resistance (as indicated by the 
amperes passed at 120 volts) during 1905, 1906, and 1907. 
Fig. 2 shows the variation from September, 1906, to 
January, 1907, to an enlarged scale, together with the 
corresponding average daily temperature and the rainfall, 
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occasionally occur before this period, this feature requires 
serious consideration. 

Interesting is the great difference between the three 
grounds, although closely adjacent to another, shown in the 
curves, from which it seems that gas-pipe grounds are per 
manent at least for some years, but show & marked annual 
variation, the conductivity greatly decreasing during winter. 
But, against expectations, even at the winter minimum, а 
very appreciable conductivity is left. The most important 
conclusion is, however, that such grounds show very great 
individual difference in their annual variation, even when 
closely adjacent to each other. This matter requires a 
further and more extended investigation, which has been 
started, and will be reported upon at a future time. 

Ап interesting and useful feature observed was that by 
the passage of an alternating current through the pipe 
into the ground, the conductivity gradually inereased ; for 
instance : 

Circuit closed at noon : 

0 hours after: 3:40 amperes at 120 volts. 


7 „ » 5:90 » » 

9 „ » 4°33 » » 
22 „ » 4:42 » » 
45 „ » 4:50 » T 
92 „ » 4 69 » » 
76 „ » 478 » » 
105 , » 4 74 T э 
120 „ „ 475 „ n 


Cireuit opened at noon : 

0 hours after: 4:75 amperes at 120 volts. 
4*02 99 99 
25 27 3) 8:62 99 99 


The tests show that at least during the period of obser- 
vation of nearly three years the gas-pipe earth showed no 
permanent change, but merely periodic variation with the 
seasons. The tests are to be continued on a larger scale. 


THE DEVELOPMENT OF WATER POWER IN 
CANADA. 


An interesting paper was recently read in New York by 
Mr. Cecil B. Smith on the development of water power, 
especially in connection with electrical work. This 
development has been of very recent occurrence. Twenty 
years ago industries went with the water power and located 
where it could be found and best developed. To-day water 
power is developed and transmitted in the form of electric 
energy to distributed points, and at a greater or less distance 
from the falls. 

The United States has more fully developed its water 
powers than any other country, largely through the diversity 
of its climate. Canada’s water powers come next in order, 
where 400,000 h.p. has been developed; and next to that 
stands Italy. Mr. Smith had the pleasure of examining 
the water powers of Italy a few years ago, and brought 
back the highest regard for the Italian engineers. Не said 
that he came back to Canada very much humbled, as it 
were, after seeing the wonderful progress that foreign 
engineers had made in developing water powers for 
manufacturing purposes. 

Canada is a country stretching from ocean to ocean, and 
to the North Pole. On the two seaboards there is an 
abundance of coal. Nova Scotia and Cape Breton supply 
the New England States, and in turn Pennsylvania supplies 
Ottawa. In the far West, British Columbia supplies San 
Francisco ; and all through the Canadian mountain ranges 
coal is to be found in enormous quantities. Geologists 
have scarcely formed as yet any conception of the natural 
resources of Canada. Unfortunately, however, between 
these two extremes and in the most populous parts of 
Canada no coal is to be found. "Therefore, dependence 
must be placed upon shipments by rail of coal from distant 
points, whether in the United States or Canada, for fuel, 
and for heating and power purposes. It will easily be 
seen that in the lower central and lake provinces every 
effort should be put forth to make the mast of the natural 


resources there abounding—namely, the almost unlimited 
water powers. | 

At the Long Sault, for instance, near Massena, N.Y., 
there are developments projected something like 
700,000 hp. Although Mr. Smith would hesitate to say 
that a dam would ever be built across the St. Lawrence 
River, nevertheless to do so would result in untold 
benefits to both Canada and the United States. If it 
should be the case that the International Conference 
gives permission to place a dam across the Long Saulr, 
thereby making it necessary for all the lake shipping 
vessels on their way to the sea to go through canals, thore 
would be one of the greatest hydro-electric developments 
in the world at our doors, as great, in fact, as Niagara Falls, 
because the respective Governments have already limited 
the amount of water to be taken out for power purposes at 


Niagara. 


DEVELOPMENTS IN THE ELECTRIC FURNACE. 


The progress which electric refining of steel is making 
in Germany and the attention which it attracts is indicated 
in the various articles that are appearing in German 
technical journals. In Stahl und Eisen Prof. H. Wedding 
deals with new developments in the design of the 
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Noechling-Rodenhauser induction furnace. The chief new 
feature of this furnace, which distinguishes it from the 
Colby-Kjellin design, is that it combines two methods of 
electric heating: first, the ordinary heating by electric 
induction currents, while the second kind of heating also 
employs induction currents, which, however, are intro- 
duced into the molten bath through metal plates, called 
electrodes. This second method of heating has, therefore, 
some similarity with ordinary alternating-current furnace 
practice. Turning to an article in the current issue of 
the New York contemporary, Electrochemical and Metal- 
lurgical Industry, we find an interesting discussion of tho 
roblem of steel refining by Director O. Thallner, of the 
Bismarckhiitte, in Upper Silesia, who also gives an account 
of some practice with a Héroult furnace. The first 1°5-ton 
Héroult furnace in the Lindenberg works in Remscheid has 
stood 2,337 charges (between four and ten a day), cold and 
molten charges alternating irregularly and intermittently 


b64 
without, it is said, any essential repairs being necessary. 
The slag did not attack the furnace. When the furnace 
had been emptied it was at once ready again for а new 
charge. Small repairs, if necessary, required neither con- 
siderable time nor great expense. The accompanying 
diagram shows the consumption of energy when starting 
with cold and with molten metal. The curves give the 
consumption of energy in kilowatt-hours per ton of steel 
for different sizes of the furnace. Other diagrams given on 
the basis of 307 charges with molten metal and 40 charges 
with cold metal showed that in practical operation the 
certainty with which the impurities could be held below 
predetermined limits was very great. 


TESTING ELECTRIC LOCOMOTIVES. 


In order to determine the actual performance of Baldwin- 
Westinghouse mine and industrial locomotives under service 
conditions before they leave the works, the Baldwin 
Locomotive Works has erected a testing plant similar to 
the locomotive testing plant that was used at the St. Louis 
Exposition. ! 

This plant, as shown in the accompanying illustration, 
consists of a pair of adjustable rolls upon which are placed 
wheels that may be moved to accommodate locomotives 
built for any gauge. Provision for varying wheel base is 
made by movement of the rolls toward or away from each 
other. 

The locomotive to be tested is anchored in position by 
chains attached to the ends. Suitable Prony brakes are 
used to measure-the power developed by the motors, and 


a switchboard provided with the necessary electrical 
instruments enables a complete record to be made of the 
performance of every locomotive. 

Although a thorough test of the electrical equipment is 
always made before it leaves the Westinghouse works at 
East Pittsburg, this test of the assembled locomotive is 
found to be of great advantage in that it insures the ability 
of the locomotive to operate continuously under service 
conditions.— Western Electrician. 


NORTH-WEST LONDON RAILWAY. 


The Financial Times states that the proposed construction of 
a new tube line from Victoria to Cricklewood is receiving so 
much encouragement as to make its materialisation little more 
than a matter of time. The memorial lists of the committee 
formed for the purpose of urging its early construction have 
met with an enthusiastic response from residents in the 
Edgware-road and neighbourhood, no fewer than 30,000 signa- 
tures having been received in less than a week. The Board. of 
the Metropolitan Electric Tramways, Limited, our contem- 
porary understands, has had the question of the new tube 
under consideration, and believes that it would adequately meet 
ull the requirements of the district. Should its construction be 
commenced, therefore, no further steps would be taken in the 
direction of the alternative suggestion of & surface line. 

Stations on the projected linc would be at Victoria, Hyde 
Park Corner, Marble Arch, St. John's Wood-road, Kilburn, 
Brondesbury, and Cricklewood, amongst others, thus giving 
many valuable connections with the North-West and West-end 
of London. Underground passages are intended to be provided 
at the first three stations named for connection with the Metro- 
poat and other underground lines, and also with the South: 

tern and Chathain and the London, Brighton, and South 
Coast Railways, while by ite connections at the Victoria end 
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three convenient continuations to the City, giving rapid access 
to all parts of London, would be afforded. The present time, 
in view of the recent completion and opening of the London 
County Council tramway subway from Aldwych to the Embank- 
ment, seems highly auspicious for such a projeot. 


THE BRITISH **METALITE" LAMP. 


The Bryant Trading Syndicate, Limited, has just issued a 
new catalogue dealing with the ''Metalite" metallic-filament 
incandescent lamp. ‘Tests have shown that it is a great 
economy to under-run this lamp if reduced candle-power 18 
required; thus if a British *'*Metalite' is burning at '9 watt 
per candle, and is а 115-volt 20-candle type, it will be suitable 
for 100 volts, and gives about 10 c.p., at an efliciency of 
1:5 watts per candle-power. The lamp will burn at any angle. 
It is not purely a wolfram lamp (tungsten), but is a combina- 
tion of metals, and is made exclusively by the Bryant Trading 
Syndicate, Limited, who have secured the sole rights. We 
would point out that these metallic-filament lamps are being 
entirely produced (including filamente) at the company's own 
works in Horsell-road, Highbury, London, N., and are not 
imported. We believe the company is the first English com- 

ny to manufacture a metallic-filament lamp commercially in 
this country, and, moreover, the lamp is of British invention. 


ELECTRICITY IN HORTICULTURE. 


Weak electric currents have been applied to moistened earth 
in order to determine their effect on plant life, and all the 
experiments made tend to show that under certain conditions 
rapid growth results from such applications of electricity. А 
new use of electricity for obtaining somewhat similar resulte 
has been made by Mr. G. Hartman, of Turbine, Ontario, 
Canada, who converts the electrical energy into heat and applies 
the heat under a hot-bed for vegetable and flowers. In the 
comparatively cold climate of Northern Ontario a current of 
from 15 to 20 amperes at а potential of 110 volts has been found 
to be sufficient for a hot-bed for a family garden. The heater 
consists of about 260ft. of No. 12 B. & S. gauge iron wire wound 
in coils 2in. in diameter. A piece of ljin. pipe was used in 
winding the coil, which was afterward cut into seven parts and 
mounted on porcelain knobs on a piece of asbestos board, the 
coils being connected in series. 

The heater was placed under a rough board frame about 6ft. 
by 8ft., the floor of which above the heater was covered with 
about 5in. of earth, two hot-bed sashes being used to cover the 
top of the frame. Electrical energy was taken from a 110-volt 
circuit, and, owing to the line losses, the actual current received 
at the hot-bed last year was 15 amperes at 80 volts. The previous 
year a current of 18 amperes at 100 volts was obtained, and 
good results were obtained in both cases. The heat was found 
to be sufficient to keep the earth always noticeably warm, and 
in the cold early spring weather tender flowers and vegetables 
grew rapidly. In some cases the growth was so rapid that the 
pona were large enough to be set out to advantage were it not 
or the danger of frost.—Electrical World. 


PUBLICATIONS RECEIVED. 


Transactions of the Manchester Geological and Mining Nociety, 
vol. xxx., parts xii-xv. Published by the Society, Queen's - 
chambers, 5, John Dalton-street, Manchester. 

*['UsuRE ANORMALE DES TURBINES HybRAULIQUES,” by 
Julien Dalemont, professor at Fribourg University. Paris‘ 
L Eclairage Electrique, 40, Rue des Ecoles. Price, 2fr. 50. 

** PRINCIPLES OF DiRECT-CURRENT ELECTRICAL ENGINEERING,” 
by James Barr, A. M. I. E, E., lecturer in electrical engineering, 
Heriot- Watt College, Edinburgh. 294 illustrations. London: 
ao and Co., 2, White Hart-street, Paternoster-square, 
E.C. 

Transactions of the Faraday Society, vol. 3, part 3, March, 
1908, contains the following communications: ‘‘On the Elec 
trolysis of Salt Solutions in Liquefied Sulphur Dioxide at Low 
Temperatures,” by Bertram b. Steele, D.Sc. (discussion) ; 
* Note on the Action of Aluminium Powder on Silica and Boric 
Anhydride," by Frank E. Weston, B.Sc., and H. Russell Ellis, 
B. Sc.. * Reducing Action of Metallic Calcium and Calcium 
Hydride upon Metallic Oxides, Sulphides, and Halogen Salts,” 
by Е. Mollwo Perkin and Lionel Pratt; Note on a Series- 
Parallel Lamp Resistance,” by N. T. M. Wilsmore, M. Sc.; 
‘А Physico-Chemical Study of the Complex Copper-Glycocoll 
Sulphates,” by J. T. Barker, B. Sc.; The Discovery of the 
Alkali Metals by Humphry Davy : The Bearing of the Discovery 
upon Industry," by F. Mollwo Perkin, Ph.D. London: The 

araday Society, 82, Victoria-street, S. W. Price 10s. 6d. 
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PHYSICAL SOCIETY OF LONDON. 


At a meeting of the society held on March 27, Dr. C. V. 
DrysDALE exhibited “А vacuum tube apparatus for demonstrat- 
ing the propagation of alternate-current waves in cables." "The 
Lures consisted of a wooden stand which supported a helix 
about oft. long, a vacuum tube just above it, and a series of 
18 vertical tubes below it. Оп feeding the helix from a high- 
frequency resonance circuit nodes and loops of potential and 
current were simultaneously visible in the two sets of tubes, 
and these were approximately in quadrature with one another. 
Experiments were shown in which the frequency of the supply 
was varied, and the capacity of the helix was altered by intro- 
ducing an earthed wire inside it. Resistance, capacity, and 
inductance were also connected successively to the receiving 
end, and the effects were approximately in agreement with 
theory. 

Mr. W. DuppeLL asked why the points of zero potential were 
not more clearly marked. Was it due to absorption of energy 
by the tubes or to the superposition of oscillations with higher 
frequencies? Had the author used a single long tube with a 
strip of tinfoil on the outside ? 

Dr. DRYSDALE, in reply, said that the tubes were filled with 
CO, It was somewhat difficult to ensure their equality, and no 
attempt had, therefore, been made to use rare gases. Doubtless 
still better results could be obtained, but the CO, tubes were 
sufficiently bright for most purposes. He believed that the 
energy taken by so many tubes was the cause of the absence of 
complete darkness at the nodes, as with a single tube sharper 
results had been obtained. For this reason the single tube with 
a Strip of tinfoil on the side had not been used. 

Dr. C. V. DRTSDALE read a paper on The Use of Shunts and 
Transformers with Alternate-Current Measuring Instruments." 
Owing to the limited range of most alternate-current instru- 
ments, shunts and transformers have come into considerable 
use, but they are linble to cause errors both in magnitude and 
phase of current. The paper deals with these errors mathe- 
matically and experimentally. In the case of shunts the con- 
dition for accuracy at all frequencies is that the time constants 
of the instrument and shunt should be equal, but formule are 
given for multiplying power and phase displacement in other 
cases. For current transformers the best results are obtained 
by keeping the magnetising and core loss currents as small as 
possible. The best uniformity of ratio for different loads is 
obtained with a non-inductive or leading load, but the lowest 
phase displacement with a lagging load. Potential difference 
transformers are much more satisfactory than current trans- 
formers, both for ratio and phase displacement. Experimental 
tests using а wattmeter as indicator approximately confirmed 
the theory. 

Mr. A. CAMPBELL expressed his interest in the thorough 
manner in which Dr. Drysdale had gone into the question of 
the use of transformers with measuring instruments. Dr. 
Drysdale showed that for the special case of constant frequency 
relatively high inductance does not give the most constant 
ratio. His (Mr. Campbell's) experiments were not complete 
enough to settle this point, and he was careful not to dogmatise 
on the matter. He was glad that Dr. Drysdale had eluci- 
dated it. Í 

Mr. A. RussELL expressed his interest in the paper.. He 
suggested that the author should take tHe mutual inductance 
between the shunt and the instrument into account. 

Mr. KENELM Ерасомве referred to the fact that the author 
recommended small core losses, and pointed out that he had 
seen it stated that in special cases it was possible to improve the 
ratio and phase errors by increasing the core losses. 

Dr. DRYSDALE, in reply to Mr. Campbell, said his praise of 
the air-core transformer was justified, but in practice instru- 
ment makers were forced to use iron for commercia] reasons. 
Similarly, the ring forin of transformer was generally impossible, 
as in practice instrument transformers were used to insulate the 
observing instrument from high-pressure mains, and considerable 
insulation between the windings was necessary. The reason 
why an iron-cored transformer behaved differently to one with 
an air core chiefly resided in the corc-loss current which was not 
proportional to the magnetising current. 

A paper on Dynamometer Wattmeters was read by Dr. 
C. v. DnvspaLE. The author gives a somewhat complete 
investigation of the theory of the wattmeter, including the 
effects of shunt inductance and capacity, mutual inductance, 
eddy currents, wave-form, and of iron. It is pointed out that 
the theory of the wattmeter is much obscured by the use of 
the correction factor. On sine wave-forms the true power 
w= W сов Ф, while the reading of the wattmeter 


m 1 W cos (ф — а) ж W cos а сов (S- a), 


where W is the apparent power, R and I the resistance and 
inductance of the shunt respectively, and а the angle of lag in 
the shunt. This leads to the simple relation 


Ty Wain 
тг Р ane 
where T is the time constant of the shunt and р = 2 # X 
frequency. In practice T? р? can be neglected in врв 
with unity, and hence d w = = – w = Тр W sin , which is 
perfectly determinate at all power factors. This shows that 
the correction of а wattmeter should always be applied as а 
difference, and not as а ratio. It is practically as absurd to 
apply а correction factor to 4 wattmeter ав to an instrument 
with a zero displacement. The paper also contains в description 
of some single and double forms of standard wattmeter and of 
deflectional watttneters containing iron. Also of the method of 
testing wattmeters for various errors and of a phase-shifting 
transformer for facilitating these tests. "Various forms of watt 
meters and phase shifters were shown in operation. 

Mr. W. DupvELL expressed his interest in the paper, referring 
especially to the author's remarks upon the application of a 
correction factor. In some ways he thought a correction factor 
was preferable to the addition of a zero correction. He was 
interested in the wattmeters exhibited, which resembled in 
many features an instrument he had designed some years ago. 

Mr. Rayner, referring to the accuracy of the instruments, 
asked if Hooke's law held to one part in 500 over а whole turn 
of the torsion heaft. 

Mr. TiNsLEY remarked that the instrument shown resembled 
those of Mr. Duddell in the mechanical details, because the 
design adopted was the only practical one. ` 

Dr. DryspaLe, in reply, said he still maintained that the 
only rational way of correcting wattmeter readings was by 
adding a correcting term instead of applying a correction factor. 
Mr. Beattie's device was unnecessary and of little use, as the 
inductive coil would not give any indication of the error due to 
capacity in the shunt, which might be considerable. He had 
not troubled about astaticism in his instruments as they were 
for use as standards, and it was easy to eliminate the etfect of 
stray fields. He was surprised and gratified to find that Mr. 
Duddell recognised the strong resemblance between the watt- 
meter described in the paper and his own. 
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INSTITUTION AND SOCIETY. NOTES. 


Institution of Electrical Engineers. 


At the ordinary general meeting held on the 9th inst. the 
following candidates were elected: 


Associate Members.—J. H. Bolam, Corporation Electricity Works, 
Weymouth; G. W. Cole, Kanan Devan Hills Produce Company, Munnar, 
South India ; A. W. Mandling, 181, Ayres-road, Old Trafford, Man- 
chester; Н. E. Morrow, London County Council Paddington Technical 
Institute, Saltram-crescent, W.; G. D. Nelson, 28, Wood-vale. Forest 
Hill, S. E.; J. R. Norris, Fairhaven,” Kensington-road, Oldham ; 
Licutenant A. Rice, R.N., Н.М.8. ''Good Hope,” First Cruiser 
Squadron; S. Richards, care of Messis. J. and P. Coats, Limited, 50, 
Bothwell-street, Glasgow ; O. C. Skeates, 18, Wynndale-road, Wood- 
ford, Essex. 

Students. —G. J. Duckett, Bow-lane, Preston; A. N. Haworth, 88, 
Raby-street, Moss Side, Manchester ; V. M. Levy, Northampton Insti- 
tute, Olerkenwell, E. C.; О. A. Martin, Godmersham House, St. 
Albans; T. Y. Porter, 6, Lyndhurst- square, Peckham, S. E.; B. P. 
Smith, Onslow Hotel, Oranleigh, Suirey. 


Leeds Local Section. 


At the general meeting of the Leeds Local Section of the 
Institution of Electrical Engineers held on the 9th inst., Mr. 
H. E. Yerbury was elected as chairman, in place of Mr. G. D. A. 
Parr, and Mr. Rogerson vice-chairman, in place of Mr. Yerbury. 
The following gentlemen were elected as meinbers of the com- 
mittee: Messrs. W. Emmott, W. B. Woodhouse, J. W. Наше, 
and J. M. Smyth, in place of Messrs. J. W. Beauchamp, 
W. Hartnell, S. D. Schotield, and Н. H. Wright. 


Institution of Civil Engineers. 


At a meeting held on the 7th inst. a paper on ‘‘ The King 
Edward VII. Bridge, Newcastle-on-Tyne," was read by Messrs. 
F. W. Davis and C. R. S. Kirkpatrick. In an interesting 
description of this new bridge, the authors drew attention to 
the fact that electric power was generated at the contractor's 
yard for working the air-compressors for the caissons and for 
driving the whole of the machinery and lighting plant upon tho 
works. 


Liverpool and District Electrical Association. 


A meeting of the above association was held at the Common 
Hall, Hackins Hey, on Tuesday evening, April 7, when a 
discussion on ‘‘ Electric Incandescent Lamps” was opened by 
Mr. J. Maxwell. The merits of the respective lamps were gone 
into in detail, and the point as to what effect the new metallic- 
filament lamps.are likely to have upon central stations was fully 
entered into, some of the members being of opinion that the 
effect would be a detrimental one, resulting in a decrease in the 
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current consumption, which would not be fully compensated for 
by the additional consumers likely to be obtained, whilst others 
were of the opinion that the decreased current consumption 
would be fully met by increased business. 


London County Couneil School of Lithography. 


On Thursday, ads 9, Mr. Sherard Cowper-Coles read a paper, 
entitled Some Notes on Electrotyping, at the London 
County Council School of Photo-Engraving and Lithography. 
The chief features dealt with were the conditions necessary for 
rapid electro-deposition of copper on the moulds, and the 
various effects obtained by mechanical and chemical treatment. 


THE MUNICIPAL EXHIBITION. 


A well-attended meeting of the honorary advisory council of 
the above exhibition was held at Balfour House, Finsbury- 
pavement, E.C., on Monday, the 6th inst., when a report was 
submitted on the progress made to date in organising the various 
branches of the exhibition. Satisfaction was expressed that a 
considerable .number of representative firms would have attrac- 
tive exhibits, and also that the undertaking was receiving 
support and co-operation not only from London borough 
engineers and councils, who had taken the matter up in a 
most enthusiastic manner, but a considerable number ‘of 
provincial councils and officials had shown a practical desire 
to contribute to the success of the enterprise. Having in 
view the great amount of interest which been created 
recently in connection with the use of X-rays in hospitals, the 
management have arranged with Mr. Alfred E. Dean to have 
the apparatus. installed and demonstrations illustrating its use 
carried out at different times each day. Thus the latest develop- 
ment in hospital work will be shown and the public will have 
the unusual opportunity of seeing the rays in actual use. 


BUSINESS NOTES. 


: LIGHTING AND GENERAL. 


Great Harwood.— The Co- operative Society have decided to have 
their new premises fitted for the installation of electric light. 


Sandyoroft Foundry Co.—The Grest Eastern Railway Co. have 
placed an order with the above firm for 10 Cascade induction 
motors for driving printing presses. 


Aocrington.—The Corporation have decided to make application to 
the Local Government Board for sanction to the borrowing of £7,500 
for the purchase of additional electric cable. К 

IMord.—The Local Government Board will hold ап inquiry on 
April 25 into the application of the Urban District Council for 
sanotion to borrow £27,000 for electric lighting. 

King's Lynn.—The engineer has reported to the committee that 
since the meeting applications had been received for 54 additional 
lamps of 8 c.p. or equivalent, making a total of 29,470. 


Notice of Dividend.—The London Gazette announces that a first 
and final dividend of 9s, 7d. in the £ has been declared in the estate 
of H. Wainwright, electrical engineer, George-yard, Barnsley, Yorls. 


Maidstone.—The Corporation are seeking sanction to borrow 
£18,440 for the purposes of their electricity undertaking, and an 
inquiry will be held by the Local Government Board into the applica- 
tion on April 23. 

Dalmuir.—The top of a gasometer at William Beardmore and Co.'s 
shipyard, Dalmuir, near Glasgow, blew off on Saturday, the explosion 
creating great alarm and uneasiness for miles around. The workmgn 
had just left work for the day. 

Weston-super-Mare.—The Urban District Council have given 
permission to the Weston-super-Mare and District Electric Supply Co. 
to light the sea-front at Walliscote-road, and also to install certain 
electric lights for experimental purposes. 

Coatbridge.—On the 8th inst. an alarmirg explosion occurred 
within a dwelling-house at Lauriebank-terrace, Dundyvan-road, owing 
to an escape of gas. The windows were shattered and the curtains 
set ablaze. Fortunately the inmates escaped injury. 


West Ham.—After a discussion on the consumptien of gas in the 
hospital, the House Committee have instructed the secretary to write 
to the West Ham Corporation electricity department asking for an 
estimate for laying on electric light for use in the hospital. . 


Wolverhampton.—The Town Council have passed plans for the 
erection of workshops and an electric power-house for the Chillington 
Tool Oo. Arrangements have been made with the Council Elec- 
tricity Committee for supplying electricity from the works of the 
Corporation. , | 

Darlington.—The total revenue from the electricity supply for the 
four weeks of March ending on the 28th was £750. 19s. 14d The 
number of unit generated for lighting and power during March was 
107,652, as against 81,404 during the same period last year, an increase 
of 26,248 units. , 

Newcastle-on-Tyne.—The River Tyne Commissioners have agreed 
{о give permission to the Newcastle Electrio Supply Со, to lay 


temporary cables in the bed of the stream until а tunnel can be con- 
structed to contain the cables. The company must exhibit a conspicuous 
notice, Electric cables here.“ 

Rawtenstall.—Operations in connection with the Rawtenstall 
electricity works were commenced on the 9th inst. A start was made 
at Hareholme, and cables will be laid throughout the necessary 
districts, It is estimated that this work will cost over £25,000. 
The contract has been secured by Messrs. Glover,'of Manchester. 


Walsall.—The Council Electricity Committee have decided to 
supply electricity on the prepayment system at a rate of 5d. per unit 
for lighting and 24d. for other purposes. This is somewhat in excess 
of the charge usually made, but consumers using prepayment meters 
will have no meter rents to pay, and will not be required to make any 
deposit. 

Liquidations.—The London Gazette announces that the St. Albans 
and District Electric Supply Co. has been wound up voluntarily and 
Mr. James McLeod, 101, "Hisbury-pevement, London, E.C., appointed 
liquidator. The Monobloc Accumulator Syndicate?has been wound up 
voluntarily and Mr. Н. Newson Smith, 57, Walbrook, London, E.O., 
appointed liquidator. 

Indo-European Telegraph Co.—The directors recommend а 
dividend for the six months ended Dec. 31 of 17s. 6d. per share, 
making б per cent. for the year, and а bonus of 20s. per share, both 
free of income tax. They also recommend a special distribution of 
15s, per share, free of income tax, out of interest accrued during the 
year upon investments, 

Sowerby Bridge.—The Board of Trade has approved the pro- 
visional order promoted by Sowerby Bridge Urban District Council, 
empowering them to deal with their electrical order (obtained some 
pa ago) by selling it to Electrical Distribution of Yorkshire, 

imited. It will now be included in a Confirmation Bill to come 
before the House of Commons. 

Houghton-le-Spring.— At the last meeting of the Urban District 
Council a letter was read from the Houghton-le-Spring and District 
Electric Lighting Co. offering to install the electric light in any three 
of the Council's existing street lampe near to the company's cable for 
& trial on payment of half the cost, and, if retained, payment in full. 
The Council, however, decided not to entertain the offer. 

St. Annes.—The consumers of electricity now number 615, against 
504 a year ago. The esmen’s association have suggested a 
reduction in the price of current, and the question is to be considered. 
A revision of the ns charged for traction purposes has also been 
asked for by the Blackpool, St. Annes, and Lytham Tramway Co., 
and their request has been referred back for consideration. 

Gillingham.—To the last meeting of the Council the engineer 
reported that the equivalent of 360 8-c.p lamps had been connected 
with the mains, and that the equivalent of 107 8-c.p. lamps had been 
disconnected since the last meeting of the committee, making a total 
of 29,245 equivalent in 8-0. p. lamps with 338 consumers connected, 
and that applications had been received for the equivalent of 406 
8-c.p. lamps. - 

Pontypridd.—At a meeting of the Electricity and Tramways 
Committe of the Pontypridd District Council the manager рл! 
that the revenue derived from the electric lighting department for the 
past four weeks amounted to £620, ав compared with £466 for the 
corresponding period of last year. During the last 12 months 906,755 
units of electricity had been generated, or an increase of 55 per cent. 
over the preceding year. 

Northfleet,.—The Electric Lighting Oommittee of the District 
Council have approved a pattern of lantern to be used by the 
Gravesend Corporation for lighting the London-road, The Hill, and 
High-street. They ha ve instructed the surveyor to arrange for a 
treble emp to be placed on the Hill at junction of Dover and 
Springhead roads, and a double lamp in the High-street at the 
southern end of Granby-road. “ 

Brighouse.—For some months users of the telephone in the 
Brighouse district have been making complaiats as to the inadequate 
local service, and about three months ago received a promise that some 
improvement would be effected. As this promise has not been fulfilled 
the council of the Brighouse Ohamber of Commerce have resolved to 
make a strong complaint to the Telephone Co., and to ask for an 
immediate improvement in the local service. 

Arbroath.— Rapid progress is being made with the erection of the 
Arbroath electric light works in South Grimsby-street. 16 is expected 
that the electric light will be available about the end of June. The 
company have issued a prospectus. The share capital is £30,000, 
and subscriptions of £1 each are now being invited for 20,000 shares. 
An agreement has been entered into with the Town Council for the 
lighting of the principal thoroughfares of the town. 

Maesteg.—A firm of Liverpool electrical engineers have written 
the District Council stating that they would be glad to assist the 
Council in regard to exercising their powers under the electric light- 
ing order, and would be prepared to meet the Council at any time to 
discuss the question. the Council agreed that they would be pre- 
pared to meet the firm at any time, on it being clearly understood 
that the Council did not commit themselves to any liability. 


Stalybridge, Hyde, Mossley, and Dukinfield Tramways and 
Electricity Board.—The Board have instructed their engineer to lay 
a cable along Mottram New-road, Hyde. They have also recommended 
the Generating Station Committee to accept the tender of Messrs. 
Willans and Robinson for the supply of a third turbine, subject to 
the details being to the satisfaction of the chairman and engineer, and 
to accept the tender of Messrs, Ferranti for a five-panel switchboard. 


Bangor.—At the last meeting of the City Council the report of the 
Lighting Committee showed a decrease of 77,700 in the amount of 
made during the month as compared with the total the corresponding 
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period last year. The total amount of gas made up to date this year 
is 46,498 300, Pene a decrease of 625,100 upon the amount the same 
period last year. to electricity the committee reported that there 
was ап increased percentage of 7:5 of electricity sold daring the month. 
There were now altogether 14,750 lamps connected for electricity. 
Burslem.—The report upon the electricity works for the year 
ending Dec. 31, 1907, shows an income forthe year of £3,261. 2s., 
made up of sale of current £2,858. 9s. 11d., public lighting £300, 
and meter rents £42, 12s. 1d. The expenditure was £1,223. 83 4d., 
which was made up as follows: generation of electricity, £679. 
13s. 54.; distribution of electricity, £46. 6s. 4d.; publie lamps, 
£18. 14s. 7d.; rates, £59. 118. 5d.; iusurance, £12. 1s. 7d.; manage- 
„ £407. 1s. This gives a gross profit of £2,037. 


Morley.— The output from the Corporation electricity works for the 
monch ending Feb. 29 was 20,718 units, as compared with 17,822 
units tha same month of last year, being an increase of 2,896. There 
were sold to consumers by meter 15,183 units, as compared with 
15,274 the same month last year, being an increase of 1,909. The 
chairman and vice-chairman have been appointed by the Council to 
consider the tenders and place the order for new transformer. Twelve 
connecting boxes are to be ordered and placed in Fountain-street and 
Bridge-street at an estimated cost of about £55. 


Middlesbrough.—In pursuance of an arrangement recently arrived 
at, the Cleveland and Durham ‘County Electric Power Co. kas been 
supplying power in bulk to the Middlesbrough Corporation, the 
supply having been started three or four weeks ago, and continued 
withont interruption from that time. By this agreement an amicable 
working arrangement has been eoncluded between the two parties, 
whereby the Corporation acts as local distributor, the company sup- 
plying power in bulk at a low cost, and being free to directly ШРЫ 
several of the large iron and steel works in the town. 

Chichester.—The people of Ohichester have been waiting for 
the advent of electric light for many years, and now at last it is to 
become an acconiplished fact. It is some time since the transfer of 
the provisional order from the City Council toa company was effected, 
but it is probable that the light will be installed by the end of the 
summer. A site has been secured for the works at Stockbridge, and 
the necessary разі is to be immediately put down. In anticipation 
of the electric light some of the buildings have been already fitted, but 
so far have been useless for want of the long-promised electricity. 

Brighton.—Important recommendations are made by the Lightin 
Committee in reference to the future charge for electric lighting aid 
power supply. The 4d. flat rate will not be disturbed, ae large con- 
sumers are to be specially 5 ſor, but in cases where the charge 
has been 7d. for the first hour's current and 14. per unit afterwards 
the rate will be 6d. and 2d. respectively. Mr. John Ohristie, the 
engineer, states that the revision is necessary owing to the increased 
eost of production, especially in regard to the price of сом. "There 
is also to be an advance in the price charged the town for the street 
electric lighting, representing a total annual increase of £785 in that 
item alone. 

Cockermouth.—The enterprising company to whom belongs the 
Oughterside Colliery have gone one D further in making their pit 
thoroughly up to date by installing electric light in the workings. 
'The work has been carried out by the Corlett Electric Engineering Co., 
Wigan. The dynamo is of the latest interpole ty pe of Messrs. Corlett, 
coupled direot to one of Browett-Lindley's high-speed single engines. 
So far there are 60 lights both above and below ground, and the sidings 
are illuminated by arc lamps of 260 c.p. The switchboard is the 
pent of the Electrical Engineering Oo., standing 6ft. high and 4ft. 

road, mounted with instruments to comply with all the requirements 
of the latest regulations governing electricity in mines. 


Ettingshall, — A serious accident was narrowly averted at 
Thompson's Boiler Works, Ettingshall, on Friday evening last, b 
which the lives of between 40 and 50 workmen were endangered. 
For & month pest operations have been in p to erect a giant 
electrical travelling crane, and the structure was nearing completion 
when a portion gave way and the whole fell with a terrific crash 
iuto the yard. А warning was quickly given, and fortunately the 
whole of the workmen engaged below had sufficient time to escape. 
A number of them, however, sustained bruised limbs in the hurry to 
get to a place of safety. For some minutes after the crash nothing 
could be seen owing to the tremendous cloud of dust it sent up. 


Bridgend.—The Board of Trade have niade and issued a provisional 
order under the provisions of the Electric Lighting Acts, 1882 to 1890, 
with a view to the same being included in a Confirmation Bill, about 
to be introduced into Parliament, to the Urban District Council of 
Bridgend, authorising them to supply electrical energy for all public 
and private purposes within the portions of the Bridgend urban 
district which formerly constituted parts of the parishes of Coity 
Lower and Daudy, in the rural district of Penybont, added to the 
Bridgend urban district by the County of Glamorgan (Bridgend, eto.) 
Confirmation Order, 1904, and also within the parishes of Newcastle 
Higher, St. Brides Minor, Coity Higher, and Ewenny, all in the rural 
district of Penybont, in the county of Glamorgan. 

Whitefield.—At a meeting of the Electricity Committee of tlie 
District Council the clerk read a letter from Messrs. J. P. Monks and 
Co. in reply to his inquiry as to what progress had been made with 
the lighting order. The firm stated that the company had to satisfy 
the Board of Trade that they were in a position to carry out the works 
involved by the transfer of the various orders, and for this purpose it 
was necessary to show that the required capital was forthcoming. 
The company informed them that the delay had been caused by the 
difficulty in the recent state of the moncy market in arranging for the 
issue of additional capital on reasonable terms, but that all arrange- 
ments had now been concluded for raising a further £150,000, and 
they believed that all the difficulties were overcome, : 
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Whitehaven.—At the last meeting of the Town Council the 
electrical engineer reported that the Whitehaven Gas Co. had been 
somewhat extensively piercing the streets with an iron jumper to seek 
for leakages of gas, and had caused serious damage to one of the 
Corporation's electric light distributing mains. The Council instructed 
the clerk to write the gas company giving them notice to discontinue 
the practice and to point out the damage. The Council decided to 

urchase a feeder Шаг at a cost of £25. to be placed at the corner of 

cotch-street and оог ае ; and to apply to the Local Govern- 
ment Board for sanction to borrow £1,700 for the following purposes : 
surface-condensing plant, battery switchboard and boosters, extension 
of mains, and auxiliary plant at the electricity works. 


Electric Colliery.—One of the most important developments in 
mining which has taken place in the county of Durham for many 
years was inaugurated on the 9th inst., when Mrs. Austin Kirkup, 
wife of the chief agent of the Lambton Collieries Co , turned the first 
sod of the new shaft, and christened the New Winning East Pit, 
Lumley Colliery, near Chester-le.Street. Mr. Kirkup said that was 
one of the first collieries in the world, and certainly the first large 
one, to be worked entirely by electricity. Everything would be doae 
by that means—winding, pumping, hauling, coal-cutting, ventilation, 
and screening—and no smoke or steam would escape to cause a 
nuisance to the residents in Lumley Castle. one of the ancestral homes 
of the Earl of Scarborough. When in full working order the two 
shafts will deal with from 1,500 to 2,000 tuns of coal per day, and 
about 1,500 persons will find employment either in or about tho 
mine. 

Stock Exchange. — Application has been made to the Stock 
Exchange Committee to diem з special settling day in and 
to grant a quotation to Tennessee Copper Oo.’s 5,000,000dol. 
capital stock in 200,000 shares of ol. each. The com- 
mittee has also been asked to appoint a special settling day 
in Cornish Consolidated Tin  Mines' further issue of 20,000 
ordinary shares of £1 each, fully paid, Nos. 50,001 to 70,000, 
and Langkat Sumatra Rubber Oo.’s 51,000 shares of £1 each, 
14s. paid. Nos. 51,501 to 62,500. The committee has appointed 
April 23 a special settling day in Provincial Tramways Oo.’s £175,000 
5 per cent. first debenture stock, divided into shares of £10 each, 
Nos. 1 to 17,500; and have also ordered the undermentioned 
securities to be quoted in the official list: National Telephone Oo.’s 
further issue of £383,575 deferred stock, and Provincial Tramways 
Co.’s £175,000 5 per cent. first debenture stock, divided into shares of 
£10 each, Nos. 1 to 17,500. 


Derby.—The new power station in connection with the Corporation 
electricity works was opened on the 8thinst. The extensions have 
become necessary in consequence of the increasing demand for electricity 
for lighting and power by private consumers, and also in consequence 
of the development of the electric tramway system, which now extends 
over 14 route miles and 20 track miles. After a tour of inspection of 
the old and new power stations by the menibers of the Corporation 
and their friends, the chairman of the committee presented the mayor 
with & gold key by which he set in motion one of the two new steam- 
turbines. The chairman said that at present only two-fifths of the 
scheme was completed. Thetwo turbines were of 1,000 h.p. each, and 
the new station would accommodate turbines of 20,000 h.p. The build. 
ing was plain, good, substantial, and well adapted for its purpose. 
They were producing electricity which compared favourably in prico 
with the charges in other large towns. Altogether about a quarter of 
a million had been invested in the undertaking. 


Phillips’s Monthly Machinery Register.—It wil pay all users 
and buyers of machinery to secure а copy of Phillips's Monthly 
Machinery Register” and ‘‘ Electrical Machinery, Motorcar, and 
Steam-Wagon Supplement," which has been published since the year 
1874. We notice with the current issue that the ‘‘ Electrical 
Machinery, Motorcar, and Steam-Wagon Supplement,” instead of 
being strung on the outside of the Register, is now fastened in 
the centre of the book, making the journal more complete and con- 
venient. The approximate value of the machinery advertised in this 
publication at present is £270,000, and it is a first-rate medium for 
introducing customers who wish to buy, to those who have machinery 
for sale, and vice versa, and is found of practical value to all works 
managers and engineers throughout the country and abroad. Many 
bargains are met with, and customers will do well to always keep a 
copy hung up by them for reference. The proprietor and publisher of 
the journal is Mr. Charles D. Phillips, M. I. M. E, Emlyn Engineering 
Works, Newport, Mon., and Gloucester. 


Electric Power in Steelworks.— Messrs. Marples, Leach, and Co. 
advise us that they have been successful in securing the order for the 
supply, delivery, and erection of a high-tension two-phase alternating: 
current induction motor for driving two 10in. and one Sin. mills at 
the works of Messrs. Samuel Osborn and Co., Sheffield. This motor 
is being wound for the high-pressure distributing mains of the Sheffield 
Corporation electric supply department at 2,000 volts, two-phase, | 
50 cycles. This motor is normally rated at 350 b.h.p., but is capable of 
sustaining very considerable overloads for short periods without injury. 
It is being provided with wound rotor, brush-lifting and short-cireuiting 
device, by means of which the wear and tear on the brushes and slip- 
rings is reduced to a minimum. In order to enable the flywheels to take 
their proper share of the work, the rotor is being provided with a bank 
of resistances which rotate with the machine, thus allowing a con- 
siderable percentage of slip when the load exceeds the normal. This 
motor is the largest motor which has yet been placed upon these 
mains, and it is anticipated that very great economy will result in 
the working of the mill. 

Teesbridge Contract.—The British Thomson-Houston Co. have 
received an order from the Tyneside Electrical Develepment Co. for 
an exhaust steam-turbine having an output of 1,560 k. v. a. at 2,875 
volts 40 cycles, when running at a speed of 2,400 r.p.m. The turbine 
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will be a standard Curtis type, containing two stages, direct-coupled 
to a three-phase 40-cycle alternator. "The steam for this turbine will 
be supplied from the works of the Teeabridge Iron Co. at atmospheric 
ressure, and will be condensed by surface-condensing plant of 
irrlees-Watson Co. The condensed steam will be returned to the 
Teesbridge Co. Provision has been made so that should the turbine 
not be running at any time it can be isolated from the condensing 
lant and the condensed steam still utilised for the boiler feed of the 
eesbridge Iron Со, The turbine and the generator will be capable of 
an overload of 1.409 k.v.a The plant had been во arranged that the 
necessity for the Мапа] foundations are avoided, the condenser being 
on the same floor level as the turbine itself. The air and circulating 
pumps will be driven by three-phase 440-volt, 40-cycle B. T. H. 
motors. The sluico valve between condensing plant and turbine will 
also be motor operated. 


Aston.—Mr. R. H. Bicknell, Loca] Government Board inspector, 
attended at the Aston Council House on the 10th inst. to hear an 
application by the Town Council to borrow £25,213 for the p 
of making extensions to the electrical power station. The town clerk 
(Mr. Ansell) stated that the loan indebtedness of the borough was 
£483,501. The rateable value for borough rate was £265,976, and the 
acceasable value for district rate was £219,700. The rates in the £ 
were 8s., and the estimated population 82,000. Continuing. Mr. 
Ansell said that up to the present time the Local Government Board 
had sanctioned loans in connection with the electricity undertaking 
amounting in the aggregate to £145,125, and the capital expenditure 
up to date under tliese sanctions amounted to £134,466. With regard 
to the application to borrow £25,213, Mr. Ansell said that for some 
time past the Electricity Committee had had under consideration the 
question of the negessity of extending the electricity work and plant 
so as to give effect tothe order. The total capacity of the existing 
plant equalled 2,150 kw., of which 400 kw. was employed in supplying 
current for the tramways system alonc, leaving 1,750 kw. for the 
p supply service. The Oouncil had applications in hand for 

„753 8-c.p. lamps, bringing ihe total up to, say, autumn this year 
to 142,576 equivalent 8 c.p. lamps, or an increase from December, 
1907 of 53,976 equivalent 8-c.p. lamps, or 60:9 per cent. In con- 
sidering the possible maximum demand for the winter of 1908, the 
Council had taken the actual figures obtained in the winter of 1907, 
and on the same basia find that the maximum demand which will be 
made upon the plant for the winter of 1908 will amount to 2,156 kw. 
It would, therefore, be seen that it wonld be impossible to meet the 
next winter demand without a further increase in the capacity of the 
plant. Having regard to these figures, the committee recommended a 
scheme for extending the undertaking at a cost of £33,000. The 
Council had already obtained the Board's sanction to £5,000 on the 
buildings, £1,687 on one boiler, £1,100 on coal bunkers, making the 
total sanctioned £7,787, leaving a balance of £25,213, to which 
the sanction of the Board was sought, but this sum would be varied, 
reducing it to £25,000. The inspector, after hearing further par- 
ticulars, proceeded to inspect the works. 


TRACTION. 


Highgate. — The London County Council have decided to purchase 
the Highgate-hill cable tramways for £15,000. 

Tramway Congress. —The annual tramway congress, to be held at 
КИ 8 Exhibition, will probably take p'ase on July 3 
or 10. 


Newonstle-on-Tyne.— The Corporation Tramways Committee have 
agreed to the relining and renewing of the accumulator cells at the 
City-road power station at an estimated outlay of £4,000. 

East Ham.—The Borough Council have decided to purchase the 
tramway track in Romford:road, from Manor Park-broadway to 
Green:street, from the North Metropolitan Tramways Co. for £8,000. 


Walsall.—-The Town Council are asked to approve a recommenda- 
tion that the Tramways Committee be authorised to purchase four 
additional tramcars with top covers of the latest design at an estimated 
cost of 22, 500. 

Metropolitan Electric Tramways.— The directors have resolved 
to take no further steps in the direction of the re-promotion of а surface 
line from Victoria to the Marble Arch and Cricklewood if the scheme 
for the tube railway on that route is proceeded with. 


Stalybridge, Hyde, Mossley, and Dukinfield Tramways.—At 
the last moeting of the Board the commercial manager reported that 
the trallic receipts for the four weeks ended March 14 amounted to 
£2,653. 13s. 44d., and that the total receipts to that date from 
March 31 last were £38,165. 19s. 

1.—The result of the year's working of the trams comes 
within 8230 of the Council's estimate for the year, and the electricity 
department, notwithstanding that coal bad cost fully £1,0.0 more 
than last year, has made a profit of £8,500, after paying 64 per cent. 
oh interest, capital, and sinking fund. 

Torquay.—Thie line of tramway along the Torbay-road, Torquay, 
{в completed, and a very successful trial trip was made with a car on 
Sunday night, preparatory to the Board of Trade inspection towards 
the end of the week. Much satisfaction is expressed at the expeditious 
manner in which the work has been carried out. 


Aldershot.—The Light Railway Oommissioners have submitted to 
the Board of Trade for confirmation an order made by them authoris- 
ing the construction of light railways in the urban districts of Alder- 
shot and of Farnborough, in the county of Southampton, and in the 
rural district of Farnham, in the county of Surrey. 


Railway Electrification.—The electrified section of the Midland 
Railway between Morecambe and Heysham Harbour was opened to 
the general public on the 13th inst., and the novelty of the new 
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service attracted a large number of passengers. The trains consist of 
а motorcar and two carriages, the motorcar being in the centre. 


Heywood. —At the last meeting of the Town Council the chairman of 
the Electricity and Tramways Committee stated that they had 
accepted tenders for the proposed extensions of the undertaking. The 
estimated cost of the work was £9,255. The tenders aocepted 
amounted to £7,615 only, but alterations to the building that would 
be necessary would add materially to this sum. 

Leek and Manifold Light Railway Co.—The annual meeting of 
the directors and shareholders was held in the Leek Council 
chamber, Мг, Charles Bill presiding. The report showed that owing 
to the abnormally wet summer there had been a decrease in the 
number of bookings by 10,878. The rates for goods traffic were 
engaging tho attention of the directors, and it was hoped that arrange- 
ments would eventually be made which would bring about an expan- 
sion in this class of traffic. The report was adopted. 


Drighlington.—At a meeting of the Urban District Council the 
clerk read a communication from the Board of Trade in reference to a 
meeting on the 26th ult. in respect of the application by the British 
Electric Traction Co. for leave to abandon part of the line authorised 
under the Morley and Spen Valley light railways order, and stating 
that the Board had extended the period for the completion of the line 
to July 14 next in order to afford time for further negotiations with 
a view to the completion of the uncompleted portion. 


Newport.—Councillor Peter Wright has given notice to move at 
the next meeting of the Newport Corporation for another poll of the . 
ratepayers on the question of a Sunday tram service, and also of 
Sunday funerals. The question of tramway depreciation has again . 
been under consideration by the Electricity and Trina Committee 
of the Corporation, who recommend that before any surplus on tram- 
way revenue account be applied to the relief of rates, а sum averaging 
£3,000 per annum be paid into the tramways reserve fund. 


Morley.—At a meeting of the Town Council on Monday a resolution 
was confirmed that the Oorporation provide the additional plant 
required to supply power for the proposed tramways, and that the 
plans and specifications submitted by the borough electrical engineer 
(Mr. J. E. Ellis) be approved, and that application be made to the 
Local Government Board for authority to borrow the sum of £7,942 
to carry out the work. Application is also to be made to the Local 
Government Board for authority to borrow the sum of £5,000 for new 
electric cables. 


Halifax. — Tho Halifax tramways year closed on March 51. The 
receipts from passenger traffic amounted to £79,000, compared with 
£76,532 last year. From private cars the revenue was £165 against 
£172, passengers’ luggage £60 against £63, from parcels traffic £1,513 
as compared with £1,000, and other receipts were £449 against £3656. 
These figures may need slight adjustmont, but substantially they 
represent accurately the financial results of last year's work. The 
total revenue is, therefore, £80,977, as compared with £77,126 for the 
previous 12 months, or an increase of £3,851. 


Handsworth.—The Tramways Committee have reported to the 
District Council that application has been made as directed to 
the Board of Trade for the appointment of a referee to settle the price 
to be paid for the part of the tramway company’s undertaking autho- 
rised by the Birmingham Central Tramways (Extension) Order, 1886, 
as is within Handsworth, and also the terms of the lease which is to 
be granted by the Council to the company, if no other arrangements 
are made. The committee recommend the Council to instruct the 
clerk to act as solicitor to the Council in the matter. 


Putney.—The Fulham Borough Council have decided to sanction 
the use of the overhead trolley system on the proposed London 
County Council tramway from a point near Hammersniith-broadway, 
along Queen-street, Fulham Palace-road, High-street, Fulham, and 
across Putney Bridge, to a point in Lower Richmond-road. This 
tramway is already sanctioned under an Act obtained in 1902, but the 
use of the overhead trolley was expressly forbidden. The Highways 
Committee of the County Council now proposes to go to Parliament 
immediately for powers to adopt this system. If carried out, the 
tramway will enable through cars to be run from Putney to Harlesden. 


Luton.—It is stated that Messrs. J. G. White and Co. are prepared 
to extend the tramway system from Luton to Leagrave and Dunstable 
if the company can get an extended lease from the Luton Corporation. 
The possibility of this extension has been hinted at in the Luton Town 
Council, but whether or not the Corporation would be inclined to 
extend the lease of the Luton system remains to be seen. А letter was 
read at the Leagrave Parish Council meeting in which Messrs. J. G. 
White and Co. stated that when next in Luton their engineer would 
receive в deputation from the Leagrave and Limbury Parish Oouncils 
on this subject. It is suggested that the Dunstable Town Oouncil 
should also send a deputation to that conferenoe. 

Rossendale Valley Tramways Co.—Mr. A. Love, the chairman, 

resided at the annual meeting of the Rossendale Valley Tramways 
bo, held in London on Friday, and moved the adoption of the report. 
The report stated that there had been a decrease in the traffic and 
other receipts of £47. Owing to extensive repairs to 5 ways 
the expenditure in that department was much higher than usual. 
The nce available for distribution was £2,083, which admitted 
of the usual dividend on the preference shares and 5 cent. on the 
ordinary shares, with £500 to reserve. The local authorities had 
given notice to purchase the tramways, and negotiations werc rooeed · 
ing. The Board had had the undertaking carefully valued by an 
expert, which had somewhat increased the professional charges. The 
report was adopted. 

Derby.—At the last Council meeting the Tramways Committee 
reported as ſollows: The receipts of the Corporation tramways during 
the four wecks ended March 21, 1908, were £4,052. 3s, 5d., being an 
increase of £275, 9s. 7d. as compared with the corresponding period 
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last year. The committee are of opinion that the electrical tramwa 
should be extended on Burton- from the present terminus to the 
borough boundary at an estimated cost of £5 600, and they recom- 
mended the Council to empower them to arrange with Mr. G. F. 
Tomlinson to execute the work in connection with the proposed 
extension upon his schedule of prices for the Nottingham-road route, 
subject to a proper. deduction being made in respect of the reduced 
price of materials. ‘The Council is recommended to grant the sum of 
£124. 15s. 4d. for the purchase from Messrs. Blackwell and Co. of 
334 tons of surplus tramrails. 

Pontypridd.—The traffic receipts of the Pontypridd electric cars 
continue to show а steady increase. The engineer (Mr. Teasdel) 
5 to the Council last week some interesting comparisons. 

e Treforest and Cilfynydd route showed an increase of practically 
£100 over the corresponding period of last year, the figures being 
£762. 18s. 10d. and £684. 2 6d. The Trehafod route showed 
receipts amounting to £463. 18s. 4d. The average receipts per car mile 
for Trehafod were 11:52, which was stated to be exceptionally good. 
Since the opening of the Trehafod section 12 months ago the receipts 
have increased from £8,718 to £14,503, equivalent to 65 per cent. 
The members commented on this very gratifying feature, and there is 
every prospect of the revenue showing a further increase in the near 
future, In the electric light department there was an increased 
revenue of £164 as compared with the corresponding month. 


Belfast.—A special meeting of the Tramways and Electricity Com- 
mittee of the Council of the connty borough was held on the 8th inst. 
for the purpose of receiving the directors of the Cavehill and Whitewell 
Tramways Co. to discuss informally the situation created by the 
rejection of the Bill for the acquisition of the company's undertaking 
by the Corporation. The Lord Mayor presided, and Mr. Robert 


Armstrong (chairman) and Mr. С. Н. Dade attended as representing 


the directors of the company. The proceedings were of a private 


nature throughout, but various proposals were put forward with a view 


toa working arrangement being arr ved at between the Corporation 


and the company, After these had been discussed for some time it 
was finally decided that the company's proposals should be put into 
writing, and that they should then be submitted to the weekly meeting 


of the committee, when they will receive careful consideration. 


Weston-super-Mare.—The Works Committee reported to the last 


Council meeting that they had considered plans and sections submitted 
on behalf of the tramway company for the construction of a pro- 
pose alteration to the Birnbeck Pier terminus, and also an application 
or the approval of the Council to these drawings. A deputation 
attended on behalf of the local cab and omnibus proprietors to oppose 


the application of the tramway undertakers, and Mr. Baker, on their 


behalf, expressed their objections to the proposil of the company, 
and in ap i 


tramway in this locality, and drew attention to the indifferent 
manner in which the company catered for the public, particularly 
during the winter months, and to their neglect to maintain the 
tramway track in decent order. It was unanimously resolved that 
the application and plans be deferred for consideration and inspection 
of the locus in quo. 

Dover.—At the last meeting of the Tramways Committee the 
general manager reported receipts as follows: March 28, passengers 
37,279, receipts £153. 7s. 74d.. against £245. 98. Od. last year; 
aggregate April 1 to date, £10,101, against £12,468. For the portion 
of the week ending April 4, completing the financial year, 12,651 
passengers were cariied, the receipts being £52. 5з. 64d., making the 
aggregate for the complete year £11,053. 8s., against £12,468. For 
the latter portion of the week ending April 4 (four days) the passengers 
were 28,094, and the receipts £117. 1s. 74d., against last year (includ- 
ing Easter week) £276. дв. ld. The total for the complete week this 
year was £169. 8s. 2d., and the aggregate to date £117. 4s. 74d., 
against £276. 3s. 1d. last year. Apart from the fact that the corre. 
sponding period last year contained Easter weck, the general manager 
said the receipts showed a very encouraging increase, which he 
attributed to the new notices ''Trams stop by request," whioh had 
been added to the fixed stopping places. 


Cricklewood.—At the Consistory Court of London on the 9th 
inst. Dr. Tristram, chancellor of the (Тоби heard an application from 
the vicar and churchwardens of St. Peter's, Orioklewood, in the parish 
of Hendon, for а faculty authorising them to sell to the Middlesex 
County Council a portion of the churchyard for the purpose of widen- 
ing the roadway to the extent of 5016., so as to enable the County 
Council to construct а tramway line under the powers granted them 
by the Light Railways Order, 1905. An agreement had been entered 
into between the County Council and the petitioners by which the 
Council was to pay a sum of £50 for the land. The learned chancellor, 
after carefully inquiring as to the probability of noise during the 
church services, and being assured that the distance of the tramway 
would be sufficient to prevent any annoyance from that source, said 
that the scheme was evidently one that would contribute to the con- 
venience of the рар and he granted the faculty as prayed. The 
money to be paid for the land is to be handed over to the vicar for 
repairs necessary to the church. 


Sheffleld.—A number of important tramway schemes are to be 
completed during the coming summer months, and work is proceed- 
ing apace in extending the Hillsborough section to Malin Bridge. 
Operations were only commenced a fortnight ago, and already they 
are in a very forward state. The permanent way will be finished a 
week after ter, and then the overhead work will be con: menoed. 
There is to be a double line to the bottom of Stannington-road with 
the exception of a short stretch near Messrs. Burgon and Ball's works. 
The last thing to be done will be to connect the new line up to the 
Hillsborough route. There are 150 men engaged on the task. When 
the Malin Bridge section is finished work will be commenced in 


ling to the Council to protect their industry pointed out 
that the alteration would not remove the most dangerous part of the 


Leopold-street. The tramlines from the town hall and Bow-street are 
to be connected. There was a large amount of what is known as 
*' special work on the Fitzilan-square lines, but there is even more 
to be done at Leopold-street. Six double janctions (three at each end 
of the street) and two cross-over roads are to be constructed. It is 
expected this work will be completed in five weeks. Then the gang 
of men will go to Eoolesall to extend the tramlines to Ecclesall Church, 
and after that work at Firth Park will be started. 


Cardiff.—Mr. Arthur Ellis, the tramways manager, informed the 
Cardiff Electrical and Tramways Committee at their last meeting that 
the income from tramway traffic for the year ending March 31 showed 
an increase of £3,428, and there was a reduction in wages of £3,684. 
If they added to that £1,500 from advertisements and £5,500 profit 
made last year, he anticipated a surplus of £14,113. Alderman Carey 
(the chairman) pointed out that they had to pay £45.0C0 in loan 
charges each year, which was about 43 per cent. of their income. Mr. 
Ellis said that there would be an increased surplus of about 29,000, 
and he hoped there would be à considerable reduction in the consump- 
tion of stores. A report by Mr. W. Harpur (the city engineer) was 
read upon the repairs of the tramway tracks in City-road and Cow- 
bridge-road. Mr. Harpur estimated the сове of the repiirs to be £850 
and £800 respectively, but it was difficult to estimate or spocify the 
works to be done until the ground had been opened out. Mr. Ellis 
pointed out that the portion of City-road needing attention was in a 
very bad state, and in view of the summer traffic, which would bo 
heavy, he would like that to be done first. It was resolved to proceed 
with the repairs suggested without delay, and to take City-road in 
hand first. : 

Edinburgh and Leith.—4A sub committee of the Tran way Com- 
mittee of Leith Town Council held a conference with Edinburgh 
Tramway Committee on the 10th inst. iu the City Chambers, Edin- 
burgh, in regard to the proposed extension of the tramways from 
Leith to Granton. Lord тооз Gibson presid«d. The representa- 
tives of both Oorporations went over the various conditions of the 
proposals, and after a short discussion an amicable settlement was 
arrived at on all the points of difference. It is understood that the 
Edinburgh Committee waived the question of feu duty in dispute. 
It was arranged that the line between Bonnington and Granton should 
be doubled, but that the line between Granton and Newhaven must 
be single owing to the narruwness of the road there. Leith agreed 
to give Edinburgh the same clause regarding the protection of tho 
electric lighting undertaking as they gave with regard to the water 
and gas. On the ninth clause of the agreement some discussion took 
place, Under the Trumway Act of 1870 either authority could acquire 
solely a traniway in its own territory. This did not apply in the case 
of Vilrig to Bonnington, because that was a mutual liue throughout, 
but in regard to the new lines now proposed part of the road is 
entirely in Leith—namely, Granton-road —while from Granton-road 
to Wardle is in Edinburgh. An agreement was arrived at that neither 
party could acquire the full ownership of these particular parts, but 
could only become joint owners, Olauses 11 to 15, which form part 
of what is known аз the Pilrig terms, were agreed to without dis- 
cussion. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


Victoria.—The Postmaster-General invites tenders for опе common- 
battery switchboard. Tenders by May 26. 

Brussels.—Tenders are invited for the equipment of an electric ty 
station at Alsemberg. Tenders by April 28. 

Glasgow.—Tenders are invited for cast-iron joint-boxes for the 
electricity department. Tenders by April 27. 

Valparaiso.—Tenders are invited for supplies for the Chilian Navy, 
maluding electrical machinery. Tenders by May 30. 

Hungary.—The Municipality invite tenders for lighting Nagykoras 
by electricity. A deposit of £800 is required. Tenders by May 1. 

Hornsey.—The Town Oouncil invite tenders for supply of cable, 
joint-boxes, and feeder pillar. Tenders to the Town Clerk by April 21. 

Madrid.—Tenders are invited by the Public Works Department 
for the construction of electric tramways in Bilbao. Tenders by 
April 30. 

Buenos Ayres.—Tenders are invited for the construction and 
working of two sections of the underground electric railway. Tenders 
by May 1. 

Madrid.—Tho Post and 29 отара Department invite tenders for 
35,000 155 and 25,000 short telegraph insulator brackets. Tenders 
by April 27. 

Bournemouth.—The Town Council invite tenders for the supply 
of coal to the tramways generating station. Tenders to the Town 
Clerk by April 20. 

Grimsby.—The Corporation invite tenders for arc lamp lowering 

r (Specification No. 63). Particulars from the Borough Electrical 
aginst, Tenders by April 24. 

Poplar.—The Electricity Oommittee invite tenders for the supply 
of switchboards and gear. Particulars from the Borough Eelectrical 
Engineer. Tenders by April 29. 

Hackney.—The London County Council invite tenders for elec- 
trically wiring and fitting the tramways car-shed at Mare-street, 
Hackney, N.E. Tenders by May 12. 

Eccles.—The Corporation invite tenders for one Lancashire boiler 
and superheater and a 210-kw. steam-engine, alternator, and exciter. 
Tenders to the Town Olerk by April 27. 

Manchester.—The Tramways Committee invite tenders for the 
supply of steel girder rails and fishplates. Particulars from the 
General Manager, Tenders by April 21. 
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Hobart.—Tenders are invited by the Postmaster-General for 200 
wall telephones, 800 telephone recorders, and extension of common- 
battery switchboard. Tenders by May 11. 

Tasmania.—The Postmaster-General invites tenders for material 
for extension of common battery and switchboard, 200 wall telephones, 
and 800 telephone recorders and cords. Tenders by May 11. 

Weymouth.—The Weymouth and Melcombe Regis Corporation 
invite tenders for the supply of a 300-kw. steam-turbine and extension 
switchboard panel. Tenders to the Town Olerk by April 18. 

Tonbridge.—The Urban District Council invite tenders for the 
rile Pag erection of plant at the generating station. Particulars 
from Mr. W. P. Plunkett, electrical engineer. Tenders by April 22. 

Sheffleld. —The Tramways Committee invite tenders for the supply 


of clothing for the tramway pre Particulars from the General 
Manager, Tramways Department, Division-atreet, Sheffield. Tenders 
by April 23. 


Sydney.—The Postmaster-General invites tenders for 84 tons wire, 
hard-drawn copper (2001b. per mile), Scwt. tape, binding, copper 
150lb. ра mile), 2,700 insulators (best white porcelain, large). 

enders by May 20. 

Poplar.—The Electricity Committee invite tenders for the erection 
of a sub-station building at Millwall. Particulars from the Borough 
Electrical Engineer, Glaucus-street, Bromley-by-Bow. Tenders to the 
Town Olerk by April 29. 

New South Wales.—Tenders are invited by the Postmaster- 
General for 84 tons wire, hard-drawn copper (200lb. per mile), 3cwt. 
tape, binding, copper (15010. per mile), 2,700 insulators, best white 
porcelain, large. Tenders by May 20. 

Govan.—Tenders are invited for the annual supply of stores to the 
electricity department, including cables, electricity meters, house 
service fuse boxes, arc lamp carbons, motors, etc. Particulars from 
the Burgh Electrical Engineer. "Tenders by April 27. 

London, 8.W.—The London County Council invite tenders for 175 
double-deck car bodies, swing bolster trucks, and complete electrical 
equipments for overhead trolley, surface-contact, and underground 
conduit systems of electiic traction. Tenders by May 9. 

Haslingden.—The Corporation invite tenders for overhead lines in 
connection with the clectric tramways. Specifications, etc., can be 
inspected at the office of Messrs, Handcock and Dykes, 1, Victoria- 
street, Westminster, S.W. Tenders to the Town Clerk by April 25. 

Gillingham (Kent).—The Borough Council invite tenders for the 
supply and delivery of coal to the electricity generating station, 
Particulars from the Borough Electrical Engineer, Generating Station, 
Gillingham-road. Tenders to Mr. Boucher, town clerk, by April 27. 


Sydney.—The Government Railway Department invite tenders for 
the supply and installation of about 44 miles of three-core, high- 
tension, paper-insulated, lead-covered feeder cable. Particulars from 
the aia Engineer, 51, Phillips-street, Sydney. Tenders by 
May 4. 

Dundee.—The Electricity Committee invite tenders fur the supply 
and erection of water pumping plant and overhead travelling cranes, 
etc., in connection with the new Carolina Port main generating station. 
Particulars from Mr. H. Richardson, engineer in-charge. Tenders hy 
April 27. 

West Bromwich.—The Town Council invite tenders for the 
installation of a modern refuse-destroying plant at their electricity 
works, Black Lake, West Bromwich. Particulars from Mr. Albert D. 
Greatorex, borough engineer and surveyor, Town Hall, West Brom- 
wich. Tenders by May 9. 

Manchester. — The Corporation Electricity Committee invite 
tenders for the supply of a 10-ton locomotive tipping crane for Stuart- 
street generating station. Specification, etc., from Mr. F. E. Hughes, 
secretary, Electricity Department, Town Hall, Manchester. Tenders 
to the Chairman of the Electricity Committee by April 22. 

Rawtenstall.— The Oorporation invite tenders for the supply, 
delivery, and erection of steel poles, overhead line equipment, and 
accessories. Specification, etc., may be seen at the offices of the 
engineers, Messrs. Lacey, Sillar, and Leigh, 2, Queen Anne’s-gate, 
Westminster, and 78, King-street, Manchester. Tenders to the Town 
Olerk by April 24. 


RESULTS OF TENDERS. 


Whitehaven.—The Town Oouncil have accepted the following 
tenders : Phenix Dynamo Co., battery booster ; Whipp and Bourne, 
battery switchboard ; Tudor Co., milking booster. 

Beltast.—The Harbour Commissioners have accepted the tender of 
Dick, Kerr, and Co. to supply about 100 tons of steel girder tramway 
rails at £6. 14s. per ton, with the necessary fishplates at £8. 4e. per 
ton, and bolts and nuts at £15 per ton. 

Teesbridge.—The British Thomson-Houston Co. have received an 
order from the Tyneside Electrical Development Co. for an exhaust- 
steam turbine, having an output of 1.520 k. v.a. at 2,8 5 volts, 
40 cycles, when running at a spee 1 of 2, 400 r. p. m. 

Sheffield.— Messrs. Marples, Leach, and Co. have secured the 
contract for the supply, delivery, and erection of a high-tension two- 
phase alternating-current induction motor for driving two 10in. and 
one 8in. mills at the wo-ks of Samuel Osborn and Oo., Sheffield. 


London.—The Highways Committee of the London County Council 
recommend for acceptance the following tenders: Hadfield's Steel- 
foundry Co., special track work, £4,524. 10s ; Forced Lubrication Co., 
shatting brackets, and pulleys, £5,0. Эз. 2d. (including a provisioual 
sum of £100 for pulleys). 

Croydon.—The Corporation have accepted the following tenders 
for works to be carried out at their electricity works, Factory-lane, 
Oroydon : (а) coal and ash conveyor ; (b) coal bunkers; (c) builders’ 


work : Babcock and Wilcox, 30, Farringdon-street, E. C., coal ard 
ash conveyor, £1,154; Weber Concrete Construction Co., Queen 
Anne's-chambers, Westminster, S. W., coal and ash bunkere, 
£681. 14s.; St. Pancras Ironworks Oo., 171, St. Panoras-road, N., 
switchboard flooring, £144. 


London.—The Highways Committee of the London County Council 
have accepted the following tenders in connection with the construc- 
tion of 50 new car bodies: Hurst, Nelson, and Oo., car furniture 
£369. Os. 9d., 50 sets of sanding gear, movable steps, and lifeguards 
at £8. 2s. 6d., £3. 19s. 6d., and £4. 58. a set, 50 sets of window- 
operating gear at £12. 10s. a set, and sun blinds £292. 10s : United 
Electric Car Co., 59 sets of brake gear at £4. 19s. a set; Hoskins and 
Sewell, 50 sets ventilator operating gear at £3 a set. 


Derby. - The Tramways Committee have accepted the tender of 
Edgar Allen and Oo., at £350, for special work in connection with 
the renewal of the junction at the bottom of Babington-lane, and 
their tender, at £208. 7s., for work in connection with the Notting- 
ham-road car-shed ; also the tender of J. Smith and Co., at £270, foc 
the supply of clothing for tramway employés. The committee recom- 
mend the Council to grant the sum of £124. 15e. for the purchase of 
334 tons of surplus tramrails from Blackwell and Co. 


London.—The London County Council have received the following 
tenders for installing electric lighting and electrically-driven fans at 
the Dawes-road, Fulham, and the Hortensia-road, Chelsea, Secondary 


Schools : 
Dawes-road, Fulham. 
G. N. Haden and Sons, Trowbridge, London, Man- 


chester, and Birmingham“ % . q £665 0 0 
Purcell and Nobbs, 87 and 89, Cleveland-street, Fitzroy- 

square ——— —— M РАНИОТ 678 6 6 
Pemberton, Arber, and Oo., 8 and 9, Gray’s-inn-passage 746 O 0 
Н. J. Galliers, 32, St. James’s street, Brighton............ 761 0 0 
Jenkins and Cawte, Fore-street, Ohard ..................... 769 0 6 
W. G. Cannon and Sons, 107, London-road | ............... 870 1 6 
G. Weston and Sons, 153, Fenchurch-street ............... 890 0 O 
Tilley Bros., 53, Kingsland-road .............................. 912 10 6 
Н. J. Cash and Co., Oaxton House, Westminster......... 910 0 O 
V. G. Middleton, Broadway-chambers, Westminster...... 951 0 0 
A. Hawkins and Sons, 125.8, London-road .................. 997 0 0 
Sweet Bros., 100-102, Hampstead-road ..................... 1,089 0 0 
J. Bryden and Sons, 90, Glouoester- road, Queen's Gate... 1,182 0 0 
С. Benkert, 48, Wilson - stroet, Finsbury- square 1270 0 0 
R. II. and J. Pearson, 145, Notting Hill- gate 1,512 0 0 

Hortensia-road, Ohelsea. 

О. N. Haden and Sons . 2 685 0 0 
Purcell and Nh? 689 16 0 
Pemberton, Arber, and Cornr:r— V Z 771 0 0 
HJ Galloni ³·o⅛¹e˙à k ß баЛа T senses TIO 0 0 
Jenkins and Cawte ........................... «ооо . 811 8 8 
W. С. Cannon and Soũ—1ũ3e . 867 2 5 
С. Weston and So 931 15 0 
Ir oss... 930 18 8 
Из. Ова and RR cera ↄ (CTT а аа EE 890 0 0 
bet Middleton Mm 933 0 0 
А. Hawkins and Sons 4 885 0 O0 
J. Brydon and Sons . "M M 1142 0 0 
ESE C a ME 1,040 0 0 
Efficient Electrical Engineering Co., 87, New Cavendish- 

lg or EE 5 0 0 


Recommended for acceptanco. 


OPENINGS FOR CONTRACTORS. 


ABERCARN—Twenty houses, Trustees of the Gwyddon-road Building 
Club ; 2) houses, Trustees of the Rhyswg-road Building Olub. 

ABERDARE—Restoring St. Fagan's Church, Rev. R. Joues. 

ACCRINGTON — Elementary schools, Boyd-street, Education Committee. 

ALNWIcK—Housing scheme (£3,000), Urban District Council. 

ALTRINCHAM—Extension of public baths (S5, (O00), Urban District 
Council. 

ARLECDON AND Frizincrox—Lighting installation for district 
(£5,000), Council. 

ASKHAM IN-FvuRNESS —Schoolroom for the 
Trustees. , 

BaLROTHERY—Housing scheme (£42,782), Urban District Council. 

Bancor—Rebuilding Calvinistic Methodist Tabernacle (£4,00)) 
Trustees. 

BARNSLEY—Improvements, Carlton Provided School, West Riding 
Education Committee. 

BARTON-oN-HUMBER— Alterations and additions to Constitutional 
Club premises, Mr. К Maden. 

BEAVFoRT—Alterations and additions to premises, Partridge-row, 
Mr. J. Davies. 

BiLLincrurp— Church for the Ice Primitive Methodists. 
Scott, architect 

Bisuor's CasrLE—Secondary school, County Council. 

Bisunor's $&rogTFORD—-Joint secondary school, County Councils of 
~ Herts and Essex. 

BLackwooh— Elementary school (£7,450), Monmouthshire Education 
Authority. 


BorroN - Presbyterian church, schools, classrooms, etc., Somerset 
road. Mr. W. B. Rees, architect. 


Wesleyan Methodists, 


Mr. A. F. 
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Bombpay— Extension of St. George's Ho:pital (Rs.50,000), Govern- 
ment. 

BRADFIELD—Additions, Everington House, Yattendon, Sir A. Rucker ; 
additions, Fiilsham House, Sir W. C. Gull; two houses, Tile- 
hurst, Mr. E Mazey; house, Streatley, Mr. H. Saunders; house, 
Green-lane, Mr. L. Pitney. 

Braprorp—Textile department (212,000, machinery and equ pment 
(£7 000), in connection with the Bradford Technical C ieee 

BROM LRV Publie convenience, Queen's Garden, Town Council. 

Вогғовр — Mission hall, Churehwardens South Tidworth Church. 

Bexrox—Alterations to The Quadrant, Manchester and Liverpool 
Banking Co. 

CAERPHILLY-—Fourteen houses, Lawrence-street Building Club. 

CANNAMORE —Extension of the central jail (Rs.21,100), Madras 
Government. 

Carpirr—Fire brigade station, Cathays-park, Watch Committee. 

CHAPELTOWN—Enlargement of Primitive Methodist Chapel. 
J. P. Earle, Shetteld, architect. 

CHATHAM—Conveniences, ete., Military-road, Town Council. 

CHEADLE—Warehouse, etc., Messrs. Pritchards, Limited. 

CHESTER—Council school, Egerton.street, Education Committee. 

CHorwELL—Shops, warehouse, c'c. Mr. D. M. Spence, archite:t. 

Crox£gs—Housing scheme (£15,285), Urban District Council. 

CorriNGHAM—Six houses, Finkle-strect, Mr. H. Whiting; two shops, 
Mr. Fincheon. 

CRowTHORNE— Villa residence, ete , Mr. C J Brake. 

Cubppirau—Police quarte s (Rs.15,255), Madras Government. 

DanriELp—Elementary school, West Riding Education Committee. 

DanroN—Eight houses Messrs. R. and W. Dixon, architects. 

D£voxronr—Municipal buildings and offices, Town Council. 

DEgwssunv—Wesleyan Sunday school, Hartshead. Mr. Е. V. King, 
architect. | 

DirLToN—Housing scheme (£1,844), Westbury Rural District Council. 

DovER—Two residences, Hardwick-road, Мг. W. D. Redman. 

DriGHLINcToN—Additions to house, Adwalton-lane, Mr. J. Taylor. 

DvBLIN—Theatre to accommodate 2,000 people. Me:s s. Swanson 
and Syme, architects. 

DuNBAR—Slaughter-house (£1,150), Council. 

DunpEz—House, Blackness-road, Mr. A. Lickley ; additions, textile 
department, Managers, Dundee Technical Institute ; alterations, 
premises, Mr. D. Wallace. 

DunRiNGTON—Elementary school (£2,567), West Sussex Education 
Committee. | 

East LoTHIAN—Extension of Western District infectious diseases 
combination hospital at Haddington (21,700). 

EccLEs—Additional plant at the borough electricity works (£4,000), 
Town Council. 

EprENDERRY— Housing scheme (£4,130), Urban District Council. 

EDINBURGH —Improvements at Synod Hall (£500). 

EDMONTON —Church of St. Alpheg:, Lower Edmonton, Ecclesiastical 
Commissioners, 

EGREMONT— Alterations, premises, Market-place, Mr. Sn Idart. 

EVESHAM—Three houses, Northwick-road, Mr. H. Bailey; warehouse, 
Vine-street, Messrs. White Bros., Limited. 

Farinaron—Enlargement of St. Paul's Church, Ecclesiastical Com- 
missioners. А 

Port WILLIAM—Additions to high school. Mr. J. G. Falconer, 
architect. 

Fyvie—Alterations ond additions at publie school, School Board. 

GATESHEAD—Catholic schools, Dunsmuir-grove. Messrs, Lowther 
and Walker, architects. 

GILLINGHAM—Church of St. Luke's, Church Council; three houses, 
Regent-road, Mr. Hodden ; 20 houses, Barnsole-road, Mr. E. J. 
Hammond. 

GILLINGHAM—Elementary school at Hempetead, Council. 

GLossoP—Council school at Hadfield, £3,850, Town Council. 

GuERNSEY—Houses, etc., at Fort Doyle, Harbour Committee. 

GuUISBOROUGH—Twelve houses, Allison-street, Mr. J. G. Porteous. 

HAIxBwE (BurMA)—Inspection bungalow (Rs.10 000 , for the Public 
Works bepartment. ; 

HakTLEPOOL—Operating theatre (£400), Hospital Governors. 

Hespgen BerpcEe—Public library, Literary Society. 

HEIGHINGTON — Five houses, Plans passed by Darlington Rural 
Council. 

Hertrorp—County school at Letchworth (£9,000), Herts County 
Council 

HovcHTON-LE-SPRING— Houses, Gilpin-street, Messrs. Ramsey and 
Fraser. & 

Hvs1i1—Oourthonse (Rs.6,500), Bombay Government. 

HuLL— Alterations and additions, Boulevard Secondary School, 
Education Committee. 

HvrHE— Public convenience in the Grove, Borough Surveyor. 

ILForD—Library and public hall High-road, Seven Kings, Ilford 
Urban District Council. 

INvERARY—Extensions and improvements to St. Catherine’s pier, 
Town Council 

KEIGHLEY—Alterations and additions to clubhouse, Keighley Golf 
Club, 


Mr. 


KiBKrY—Eight houses, Alfred-street, Mr. Ladyman; four houses, 
Vernon-road, Mr. Stubbins ; eight houses, Hodgkinson-road ; six 
houses, Cobden-street, Mr. Tweltidge ; house, Nuncargate-road, 
Mr. Davies; two houses, Skegby-road, .Mr. Colledge; two 
houses, Main-street, Mr. Colledge. 

LEEns—Additions to All Souls’ Sunday School, Cambridge-road. 
Mr. W. P. Schofield, architect. 

LEYTON—Enlargement, sorting office, Commissioners of Н.М. Works. 

LEOMINSTER—Elementary school, Herefordshire County Council. 

LisBURN—An annex to the workhouse (£450), Board of Guardians 

LivERPOOL—Additions to workhouse, Smithdown-road, Toxteth Park 
Board of Guardians 

Lonnon, N.—Enlargement of Hornsey sorting office, Н.М. Com- 
missioners of Public Works. 

Lonpon, S.W.—Branch post office and meteorological office, South 
Kensington, Commissioners of H.M. Public Works. 

LvNN— Two houses, Chase Estate, Messrs. Seaman and Haverson; 
house, Sydney-street, Mr. Allflat ; four houses, Sir Lowis-strect, 
Mr Dawson. 

MAGHERAFELT—One Lund ed and seventy-nine cottages (£35,790), 
D.strict Council. 

MANCHESTER—Shop extension, Ashton-ro1l, Midland Railway Co. 

MANSFIELD—Boys’ Briga e drill hall (£3,020), Bolsover Colliery Co, 

MArspEX—Club premises, local Conservative Association. 


MELBOURNE—Building for the Melbourne Benevolent Asylum, 
Cheltenham. 
Mertnyk—Elementary sehs at Pennydarren and Pant, Education 


Committee 

MERTHYR—Alterations, courthouse, Merthyr Model Homes Syndicate. 

MippLEsbRoUGH—Cable for the sub-station (£2,000), Electric Lighting 
Committee. 

Mipuurst—Chapel in connection with workhouse (£560), Board uf 
Guardians. 

MILE Enn.—Asylum 
Asylum. 

MIRFIELD—Buildings, Messrs. J. Blackburn and S. J. Benton. 

MorraT— Extensions to pavilion, ete. (£200), Beechgrove Recreation 
Grounds Committee. 

NEWcAsTLE—Twenty-one houses and two shops, Ayton-street ; four 
houses, Delaval-gardens ; seven houses, Haldane-terrace ; 21 
houses, Hanipstead-road; 42 houses, Ladykirk-road; seven 
houses, Wentworth-road. Plans passed by Town Council. 

Newton ABBoT—En'argement of elementary school at Highweck, 
Devon County t duc tion Authority. 

NoRTHAMPTON—Library (£13,189), Town Council. 

PaATIUKOTTAI Government ғсћоо] (Rs.10,000), Madras Government. 

PEcKHAM, S. E.— Elementary schcol, London County Council. 

PENsToN—Laundry, Grimsargh, Mr. R Mason. 

PENWORTHAM—Two houses, Mr. J. Marsden; house, Mr. Seddon. 

PENvMAEs—Oottage hospital and dispensary. Mr. S. Evans, archi- 
tect, Mold. 

PoLstEAD—4Alterations, Council school and teacher's house, West 
Suffolk Education Committee. 

PonryGRAIGWEN—Ten houses, G. W. Colliery Co. 

PooLE—Additions, Normansfield, Forest-road, Messrs. Jenkins ani 
Sons; house, Powell-road, Mr. W. Andrew; house, Pembroke- 
road, Mr. J. Wellman; motor-house, The Teak House. Messrs. 
Fogerty and Brumiell; house, Penn Hill-avenue, Mr. A. E. Hoare ; 
house, King’s-avenue, Mr. J. F. Watkins; additions, mission 
hall, Victoria-crescent, Rev. G. C. R. Read; five houses and 
shops, Commercial road, Mr. Newton; two houses, Rossmore- 

Mr. О. H. Goater. 

PooLE— Álterations and improvean.ents to Heatherlands Council School 
(£214), Education Committee. 

Potrers HEIGHAM— Additions to teacher's house, Norfolk Education 
Committee. 

PRESTWICH — Secondary school 
Authority. 

RATHKEALE— Housing scheme (£40,810), Urban District Council. 

RAWTENSTALL—O verhead equipment, Town Council. 

RxpPs-wiTH-BasTWICK— Additions to school, ete., Norfolk Education 
Committee. 

RiscHESTER—Additions to brewery, Blackburn Brewery Co.; two 
houses, Mr. J. Barton. 

RocHDALE—Church for the parish of St. Mary's (£10,000), Church- 
wardens. 

Rom¥Forp—Secondary school, Heath-park site, Urban District Council. 

RotHEs—School house at Inchberry (£440:, School Board. 

RvARDEAN—Alterations aad additions to elementary  scho-ls, 
Gloucestershire Education Committee. 


SACRISTON—Shops, warehouse, eto. Mr. D. M. Spence, architect. 

Sr. ALBANs—House, Lancaster-road, Mr. A. C. McKenzie; two 
houses, Nicholls Farm, Redbourn, Mr. W. Tarry ; three houses, 
Redbourn, Mr. W. Collyer. 

Sr. ANNES—Residence, St. Annes-road East, Mr. J. Prestwich ; four 
houses, Headroomgate-road, Mr. S. Wilson ; two houses, Derbe- 
road, Messrs. J. Heap and Sons; two houses, Queen's-road, 
Mr. C. Bluhm ; house, St. Thomas's-road, Mr. R. Orighton. 

Sr. HELENs—Teacher's house at Merton Bank Schools, Parr, St. 
Helens Education Committec. 


accommodation, Essex County Lunatic 


(£17,000), County Educaticn 
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SALTERTORTH— Elementary school, West Riding Education Committee, 
ScinnpoRovGH— Pavilion, Filey-road, Town Council. | 
SouTHAMPTON-—Central fire station, Town Council. 


‘SovTHERY—Two houses on the Ferry Farm. 
Hawkins and Sons. | 


SoUTHFIELDs—Solicol-chapel (£4,500), local Wesleyans. 


Sour CROSLAND— Houses, Moor-lane and Armitage-fold, Mr. J. M. 
Thornton ; dye house and shop, Messrs. Thornton, Marsden, and 


Messrs. Charles 


Viokerman. 
Бостн ELMsaLL—Elementary school, West Riding Education Com - 
mittee. | 
SovTHrorT — Elementary school, Linaker - street, E ucation 
Committee. ` 


STANLEY — Public conveniences, Shield Row, Urban District Council. 

SrEPNEY, E —Publ'c conveniences, Horseferry Branch-road (£2,000), 
London County Council. 

SrockPoRT—Secondary school, Greek-street, (£13,000), Education 
Committee. 

Srock PonT— Tramway offices, Mersey-square, Tramways Committee. 

SUNDERLAND —Housing scheme, Silksworth and Ryhope (£21,000), 
Rural District Council. 

SwANSEA—Alterations and additions to the National Schools, Oxford- 
street, Education Authorities. 

SwixpoN—Ten houses, York-road, Mr. J. E. Bell; house, Fairview, 
Mr. С. Barker ; two villas, Okus-road, Mr. E. Hill ; alterations 
t» Carpenter’s Arms, Messrs. Drew and Sons. 

TAKPORLEY—County police station. Мг. H. Beswick, architect. 

TEMPLEPATRICK—Alterations and additions to manse, Committee of 
Presbyterian Church. 

TIDWORTH —Mission hall, Churehwardens South Tidworth Church. 

TixcLEY —Wesleyan Sunday schools. Messrs. Garside and Penning- 

ton, architects. 

Torr MoxkKs—-Alterations and additions to school, Norfolk Education 
Committee. 

TnraNENT - House, Bersley-road, Mr. Mitchells; alterations to shop, 
High-stre t, Mr. Hood. кез 

TREHERBERT—Alterations and additions to building, Trustees of 
Libanus Chapel. 

TREHERBERT—Five houses, Messrs. Davies and Davies. 

TwyxRoDYN Twenty two houses, Twyncynon Building Olub. 

ULVERsToN—Alterations to premises, Summer-hill, Mr. Altham ; 
eottage, Gummershaw, Mr. Huntingdon ; extensions to auction 
mart, Auction Mart Co.; additions to premises, Lightburn-read, 
Mr. J. Knight. | . 

WAKEFIELD— Alterations, etc., Outwood Provided School, West 
Riding Education Committee. | 

WaRDLEWORTH— Church on the site of St. Mary's. Mr. J. N. Cooper, 
architect. 

WareE—Enlargenrent of girls’ grammar school, Urban District Council. 

WasHwoop HEATH – Council school, Leigh-road (£20,172) Education 
Committee. 

WATERLOO-WITH-SEAFORTH — Elementary schools, Urban District 
Council. | 

West BRowwicH—Elementary school, Hill Top, to accommodate 
1,400 scholars, Education Committec. 

West BromwicH—Modern refuse destructor at the electricity works, 
Black Lake, Town Council. 

\Ўк»твогвхЕ— Elementary school, West Sussex Education Com. 
mittee. 

West Ham— Extensions to hospital, Hospital Committee. 

WEYMOUTH - Secondary school (£9,000), Education Committee. 

WHITRY—Secondary school and temporary school, Norih Riding 
Education Committee. 

WHITCHURCH —Church hall and institute, Churchwardens. 

WHITEHAVEN—Alterations to houses, Littledale-lane, etc. 
pissed. 

WHITEHAVEN—Alteration of Trinity School buildings, Trustees. 

WINCHBURGH—Mission hall, Presbyterian Synod of Abercorn. 

WINGATE—Alterations and additions at the Primitive Methodist 
Church, Trustees. 

WorTHING—Enlargement of school of arts (£603), West Sussex 
Education Committee. | 

WrexHaM—Regent Hall, Regent-street, Messrs. C. Davies and Co.; 
three houses, Jubilee-road, Mr. Cafferty; seven houses, Beechley- 
road, Mr. H. A. Jones; two houses, Erddig -road, Mr. F 
Салаа, eight houses, Foster and Cross streets, Мг. Gwilt 

a . 


COMPANIES’ MEETINGS AND REPORTS. 


BATH ELECTRIC TRAMWAYS. 


The fifth ordinary general meeting of the Bath Electric rui 
Co. was held ош Today. Sir Vincent Caillard, chairman of the 
Company, presiding. 

In moving the adoption of the report, the CHAIRMAN said that the 
receipts for the past year amounted to £41,452, against £42,722 for 
1906, the decrease being due to the inclement weather. In the 
expenses there had been a small increase owing to the higher cost of 
coal and petrol, with the result that they had а net decrease of 


Plans 


£1,526. Their receipts per car mile had decreased by -1154., but, 
on tbe other hand, the receipts per nger had increased to 
l447d. After payment of the debenture interest and the preference 
dividend there remained a balance of £2,489, which the Board pro- 
posed should be carried forward. The Board did not, on account of 
the results of the past 12 months, view the future with discourage- 
ment. 

Mr. А. C. SwixTon seconded the motion, which was carried after 
some discussion which urged a reduction in the experse of working 
the system. | 


ANGLO-ARGENTINE TRAMWAYS. 


The twenty-fourth ordinary general meeting of the Anglo-Argentine 
Tramways Оо: was held at Winchester House, Old Broad-street, E.O., 
Mr. J. Б. Concanon (chairman of the Company) presiding. 

In moving the adoption of the report and accounts, the OHAIRMAN 
said the results all round were very satisfactory. The gross profits, 
afler debiting revenue with £65,000 and crediting depreciation 
renewals fund with that sum, amounted to £365,575, or, roughly 
speaking, £1,000 per M Deducting from this figure the interest 
апа sinking fund on debenture stock, the annuity payable to the 
City Co., dividends on the first and second preference shares, interest 
payable to the Belgrano Oo., sinking fund for the redemption of the 
pone shares, provision for depreciation on investments, and a 

ividend at the rate of 8 per cent. per annum on £200,000 of ordinary 
shares, there was left a balance of £16,734 to be carried forward. He 
thought he could safely say that the profits for the усаг 1908 of the 
Anglo-City systom were likely to show a considerable augmentation. 
Already up to the 18 inst. the gross receipts showed an increase of 
£30,742, and although about £8,900 of this increase was attribut- 
able to the loss of traffic during the strike of their employés 
towards the end of January last year, in view of the great 
prosperity of the Argentine Republic, he saw no reason why 
their receipts and profits should not continue to expand. 
He was pleased to say that they had had no trouble with their 
employés since that which occurred towards the end of January last 
year. Quite recently the Board voluntarily granted an increase of 
wages to certain of its employés, and no doubt that action would be 
appreciated by the men, and the additional expenditure would be 
more than covered by greater efficiency upon their part. With regard 
to the sums which had hitherto been debited to revenue and credited 
to the depreciation renewals funds, including the £65,000 set aside 
out of last year’s profits, and after deducting the expenditure on 
renewals in 19,7, they now had a total balance standing to the credit 
of the paving depreciation fund and the general depreciation renewals 
fund of £215,979. 123. 1d. He had intimated at previous meetings 
that the directors took а very conservative view of this important 
question, The working of tramways by electricity being, com- 
paratively speaking, a new industry, they naturally gained more 
experience of the probable life of the permanent way, rolling- 
stock, etc., as time went on. They proposed, therefore, to 
sulmit the question generally to an exhaustive examina- 
tion towards the end of this year, with the view of arriving 
at & closer approximation of the figure which should in future be 
annuslly charged to revenue under this head. They proposed very 
shortly to make an issue of £500,000 new debentures. Two hundred 
thousind pounds of the proceeds of the proposed issue would be 
applied towards meeting additional capital expenditure for inoreased 
rolling-stock, some small extensions, and for other outlays which they 
had made during the last year or two, and the remaining › 
would be applied to the purchase of £300,000 of La Capital Traction 
and Eleotrie Co. of Buenos Ayres 5 per cent. debentures. This 
purchase might be regarded as a step towards the acquisition of other 
tramway undertakings in Buenos Ayres. 

Mr. J. R. Cornetr seconded the motion, which was carried 
unanimously. 


APPOINTMENTS VACANT. 


Chief Electrical Engineer, Watford Urban District Council. 
Commencing salary, £250, rising to £400 per annum. [Particulars 
from the Olerk. Applications by April 25. 


NEW COMPANIES REGISTERED. 


Batang Padang Rubber and Produce Co., Limited.— Registered 
March 26. Capital, £5,000 in £1 shares. Objects: to acquire grants 
or leases of certain agricultural land, containing from 700 to 750 acres, 
near Tapah, and in the Mukim of Batang Padang, in Perak, Federated 
Malay States (known as Baldwin's Concession), and to carry on the 
business of planters of indiarubber, guttapercha, balata, gums, 
coffee, tea, cocoanuts, and other produce, etc. Registered office : 
101, Leadenhall-street, E.C. Ks 

Acora Rubber Co, Limited.—Registered March 11. Capital, 
£825 in £1 shares. Objects: to adopt an agreement with Y. À. 
Pritchard, and to carry on the business of planters, cultivators, and 
sellers of and dealers in rubber, guttapercha, and gums of all kinds. 
No initial public issue. Table А mainly applies. Registercd 
office: 19, Coleman-street, Е.С. 

Electromotor Equipment Co., Limited.—Registered March 24. 
Capital, £5,000 in £1 shares (4,500 preference). Objects: to carry 
on the business of electricians, mechanical and general engineers, 
workers of and dealers in electricity, motive power, and light, manų- 
facturers of electrical apparatus, ete, No initial public issue, 


Liens Registered. 


Consolidated Supply Co, Limited (Electrical Engineers, 
London).— Issue on March 10 of £875 5 per cent. debentures, part of 
series created July 18, 1906, to secure £15,000. Charged on the 
company's undertaking and property, present and future, including 
uncalled capital. No trustees. Total amount previously issued of 
same series, £13 695. 

Leicestershire and Warwickshire Electrio Power Syndicate, 
Limited.— Issue on March 16 of £100 6 per cent. debentures, part of 
series created March 9, 19)7, to secure £5,000. Charged on the 
company's undertaking and property, present and future, including 
uncalled capital. No trustees, Total amount previously issued of 
same series, £850. 

J. G. Childs and Co, Limited (Electrical Engineers, 
Willesden).— Issue on March 17 of £450 and on March 26 of £2,200 
6 per cent. debentures, part of series created Feb. 21, 1908, to secure 
£25,000. Charged on the company's undertaking and property, 
pront and future, except the lands and premises in Hawthorn road, 

illesden Green, charged by a mortgage dated March 3, 1904. No 
trustees. Total amount previously issued of same series, £2,350. 

Micanite Insulators Co., Limited (Walthamstow).—£15,000 
54 per cent. debentures, created March 18 and dated March 26, 1908, 
have been registered. Property charged: The company’s under- 
taking and property, present and future, including uncalled capital. 
No trustees. 

Public Undertakings, Limited (Bishop Auckland, etc, 
Tramways’.—A memorandum of satisfaction to the extent of 
£22,586. 163. of trust deed dated July 18, 1904, securing £10,000 
debenture stock has been filed. 

Associated Battery Co., Limited (Westminster)— Issue on 
March 21 of £1,075 5 ра cent. debentures, part of series created 
Feb. 26, 1908, to secure 22,000, charged on the company's undertaking 
and property, present and future, including uncalled capital. No 
trustees. No previous issue of same series. 

Maxim Electrical Co., Limited (London).—4A charge on the 
company's undertaking and property, present and future, dated 
АВЕ 55 1908. to secure £500, has been registered. Holders: Barclay 
an . } 

Yenesei Copper Co., Limited.— Memoranda of satisfaction in 
full of debentures dated May 30, 1906, securing £1,059, and of a 
mortgage or charge dated Oct. 3, 1906, securing £1,062. 10s., have 
been filed. Particulars of £100,000 6 per cent. debentures created by 
resolution of Feb. 25,.1908, have also been filed pursuant to 
Section 14 (4) of the сүр Act, 1900. Property charged: the 
company's undertaking and assets, present and future. No trustees. 
£5,000 of above series have been issued. 


LEGAL INTELLIGENCE. 


ERNEST SCOTT AND MOUNTAIN v. KENT COLLIERIES. 


Mr. Muir Mackenzie, official referee, resumed the hearing on Friday 
last of the action of Ernest Scott and Mountain т. Kent Collieries, the 
plaintiffs claiming the sum of £3,249, balance of the price of electrical 
plant and machinery supplied by them to the defendints, and about 
£1,500 which it was alleged was due on account of a pump supplied, 
wages paid on behalf of the defendants, goods delivered, etc. The 
defeadants denied liability, and counterclaimed for over £48,000, they 
alleging that the machinery was not in accordance with contract, and 
had broken down. 

Mr. WILLIAM CHARLES MOUNTAIN, managing director of the 
plaintiff firm, said on Sept. 12 he received a communication from 
plaintiffs’ representative in charge of the work at defendants’ shatt 
at Dover with regard to the pumping, and he again impressed upon 
defendants the necessity of lowering another pump into the shaft. 16 
was imperative that in connection with work of such a character there 
should be a relief pump, because the machinery doing that kind of 
work required overhauling and careful attention. Care had to be 
taken that the electrical part of the motor was not unduly heating 
from any mechanical cause. It was also necessary to examine the 
pumps' bearings, and to see that all the points were tight. A constant 
examination of machinery was absolutely necessary. His 25 years’ 
experience told him that 99 per cent. of breakdowns was due to neglect 
or want of attention. Machinery should be examined at the end of 
every shift, which should not be more than 12 hours. There was a 
clause in the Mines Act which provided that all machinery in mines 
should be examined every 24 hours. Witness took the precaution to 
send to the defendants a list of instructions which were absolutely 
necessary, but it would be impossible to carry those instructions out 
with only one pump. 

Cross-examined by Mr. Hutchinson (for the defendants), witness 
said that it was the duty of the defendants to fix a date for testing the 

lant in the presence of their expert, and if the tests that Dr. Карр 
Kid arrange for had been carried out it would have saved all the 
present trouble and litigation. Witness denied that any failure of the 
machinery was the reason for not making tests. One of the pum 
worked for nearly five weeks, which was not contemplated by the 
plaintiffs, and broke down as a consequence. If there had been any 
delay after that it was caused by the defendants, who did not carry 
out the repairs in accordance with plaintiffs’ advice and wishes. He 
Beyer heard that delay through the machinery not working cost £100 
a day. 

PA re-examination by Mr. O. A. Russell, K.O. (for the plaintiffs), 
witness said that there was a danger of a machine being permanently 
ui ra by standing in the open air for four or five weeks in a damp 
place like Dover. 
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The plaintills' foreman engineer, who had charge of the work at 
the defendants’ pit at Dover, gave evidence on Saturday with regard 
to his experience at the shaft. He said that in the presence of several 
directors of the Collieries Co. he spoke to Mr. Tels about there being 
only one pump in the shaft, and expressed his surprise that there 
were not two, as he had understood there were to be. Опе of the 
directors told him that they were not able to get a second set in 
because a second capstan was not ready, and they (defendants) promised 
to get pulleys for the second pump as soon as possible. Witness came 
to the work on Aug. 2, 1906, but the capstan and pulleys were not set 
till the second week in November. 

The hearing was again adjourned. - 


THE RATING OF THE BLACKPOOL AND FLEETWOOD 
TRAMWAYS. 


In the Divisional Court on Friday last Mr. Leslie Scott moved 
ex parte for а rule nisi for a mandamus to the justices of 
Lancashire directing them to make a certain rate on the Blackpool 
and Fleetwood Tramways Oo. Mr. S:ott said the rate was quite in 
order, and when a distress warrant was applied for before the 
magistrates for the purpose of enforcing payment, the magistrates 
went into questions of law and fact which they had no right to do, 
and which could only be dealt with on an appeal to quarter sessions 
on an assessment. He desired a mandamus directing the magistrates 
to issue the warrant. 

zn Lordships having read the affidavits before the Court, granted 
the rule. | 


PRESSURE OF ELECTRICITY SUPPLY. 


At North London Police Court on Monday, counsel appeared for 
the Islington Borough Council to answer 10 summonses taken out by 
Arthur Wiseman Bureham, ou behalf of the Consolidated Supply 
Co., of Northampton-grove, Canonbury, for failing to supply to the 
company's works electiical energy at the declared constant pressure 
of 200 volts, contrary to the provisions of the Electric Lighting 
Order Confirmation (No. 6) Act, 1893, and to the Board of Trade 
regulations. 

On the cases being called on there was no response on the part of 
the company. 

It was pointed out that the Council had а summons against tho 
company for £25. 11s., balance of account for electricity supplied, and 
the company had suggested that if the Council would give up their 
claim they would withdraw their summonses. The Borough Council, 
however, refused to act on such a suggestion. 

The magistrate dismissed the summonses against the Council with 
£5. 5s. costs, and he made an order on the company to pay the 
Council's claim of £25. 11s., with 6s. costs. 


PROVISIONAL PATENTS, 1908. 


APRIL 2. 

7261. Improvements in electric timing and recording devices. 
Frederick Harrison Glew, 156, Clapham-road, London. 

7269. Improvements in the electrio lighting of motorcars and 
apparatus therefor. William Heap Holland, 6, Bank- 
street, Manchester. 

7289. Improvements in the regulation of alternating-current 
commutator machines. Siemens - Schuckertwerke, 
G. m. b. H., 139, Queen Victoria-street, London. (Date 
applied for under Section 91 of the Act, April 2, 1907, 
being date of application in Germany.) (Complete speci- 
fication. ) 

7327. Improvements in dynamo-electric machines. The British 
Thomson-Houston Oompany, Limited, and Frederick Horton 
Clough, 83, Cannon-strect, Lendon. (Complete specifica- 
tion. ) 

71338. Improvements in and relating to aro lamps. Allgemeine 
Elektricitats - Ges., 83, Cannon street, London, (Date 
applied for under Section 91 of the Act, Aug. 2, 1907, 
being date of application in Germany.) (Complete speci- 
fication. ) 

7335. Improvements in electric motor-control systems. Albert 
Henry Jackson, 22, Southampton-buildings, London. 

1337. Improved non-oorroding terminal for accumulators and 
the like. Alfred Ernest Felgate, 10, Queen Victoria-street | 


SUME APRIL д 


7374. Improvements in insulated railway rail joints. 
Benjamin Wolhaupter, Palace - chambers, Westminster, 
(Complete specification.) · 

7382. Improvements in or relating to electromagnetic oirouiít 
breakers for use in connection with electrio motor 
controllers. The Electric and Ordnance Accessories Com- 
pany, Limited, Robert Frederick Hall, and Max Mueller, 
24, Temple-row, Birmingham. 

7398. Improvements in apparatus for measuring electrical 
resistance. Evershed and Vignoles, Limited, and Sydney 
Evershed, 1, Queen Victoria-street, London. 

7409. Improvements in or relating to switches for electrical 
purposes. Thomas Joseph Rorke and Edwin Rorke, 
7, Southampton-buildings, London. 

7434. Improvements in and relating to electric traotion and 
like systems. The British Thomson-Houston Company, 
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Limited, 85, OCannon- street, London. 
Company, United States.) 
APRIL 4. 

7480. Method for testing electrolytic valve cells or the like. 
Siemens und  Halske  Aktien- Gesellschaft, 12. Queen 
Anne's.gate, Westminster, London. (Date applied for under 
Section 91 of the Act, April 4, 1907, being date of appli- 
cation in Germany.) (Complete specification.) 

7490. Improvements in the fixing of insulators to the arms 
of poles and the like. George Horn, 40, Chaucery-lane, 
London, | 

7493. Improvements in telephonic transmitters or relays. 
Reginald Aubrey Fessenden, Birkbeck Bank - chambers, 
Southampton-buildings, London. (Date applied for under 
Section 91 of the Act, April 5, 1907, being date of appli- 
cation in United States.) (Complete specification.) 

7494. Improvements in wireless signalling. Reginald Au rey 
Fessenden, Birkbeck Bank-chambers, Southampton-build- 
ings, London. (Date applied for under Section 91 of the 
Act, April 5, 1907, being date of application in United 
States.) (Complete specification.) 

7597. Improvements in or relating to electrically - heated 
tools. John Oertly and Charles Fredorick Dudley, 111, 
Hatton - garden, London. (Date applied for under 
Section 91 of the Act, April 6, 1907, being date of 
application in United States.) (Complete specification. ) 


(General Electric 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on April 23.) 


1907. 
4813. Dynamo - electric transmission of power. Haydon and 
Williams. 
7642. Filaments for incandescent electric lamps. Lake. 
(Parker Olark Electric Company.) 
1119. Electro-pneumatic track channolers. Lake. (Ingersoll 


Rand Company.) 

7828. Devices for feeding tubular or like articles to machines 
which work upon said articles. British Thomson- 
Houston Company. (General Electric Company. ) 

8036. Electrodes for the evolution of ozone from oxygen or 

| atmospheric air. Craig. 

$153. Electric motor - control systems. British Thomson- 
Houston Company. (General Electric Company.) 

10071. Supports for the filaments of incandescent electric 
lamps. British Thomson-Houston Company. (General 
Electric Company. ) 

11022. Lightning arresters. Hirst and Leoscher. 

13044. gcc e for telegraph, telephone, and like wires. 

evo. 

17147. Electrically-operated fountains. Southam. (Date applied 
for under International Convention, Aug. 4, 1906.) 

17781. Electric arc lamps. Jones. 

17788 Electromagnetic reversing coupling. Meyer. | 

171972. Manufacture of electric incandescent lamps having 
filaments made from a plastic mass. Siemens und 
Halske Akt.-Ges. (Date applied for under International 
Convention, Aug. 28, 1906.) 

18033. Locking apparatus for locking electric light glow 
lamps to holders. Bodell. 

18406. Electric switches. Ewart. 

19027. Electrolytic process for the preparation of indigo 
dyes. Uhaumat. (Date applied for under International 
Convention, Aug. 28, 1906.) 

19975. Apparatus actuated by the passage of trains to control 
railway points or signals. Siemens Bros. and Co. 
(Siemens und Halske Akt. -Ges.) 

21623. Electric striking mechanism for timepieces. Moller. 

22745. Telephone exchanges. Siemens Bros. and Co. (Siemens 
und Halske Akt.-Ges.) 

24135. Alternating-curront commutating eleotric machines. 
Allgemeine  Elektricitüte-Ges. (Date applied for under 
International Convention, Nov. 1, 1906.) 

$5832. Insulated railway rail joint. Wolbaupter. 

25833. Insulated railway rail Joint. Wolhaupter. (Date applied 
for under International Convention, Dec. 6, 1906.) 

96531. Receiver arrangement for wireless telegraphy. Ges. 
für drahtlose Tel graphie. (Date applied for under Inter- 
national Convention, Dec. 5, 1906.) 

26647. Electric alarm clooks. Palmer. 

26035. Method of ensuring insulation of the current-sonduct- 
ing parts of high-tension magneto-electrio sparking 
apparatus. Unterberg and Helmle. 

28313. Electrical locking apparatus for railway signals. 
Hoffe and Jelfs. 

1908. 
328, Eleetric motors.  Lertourné. (Date applied for under 
International Convention, Jan. 10, 1907.) 
468, Maximum demand electrical meters. Siemens 
Dynamo Works. (Siemens-Schuckertwerke Ges.) 
619, Electrical heating apparatus. Trumpler. (Date applied 
for under International Convention, Feb. 1, 1907 ) 


Bros. 


COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amount 
Name. paid. ше ЖЕ 
Alliance 881112 Co. 5 per cent. Cum. Pref., Nos. 1-70. 000 з я ri 
Aron Electricity Meter, 6 p.c Cum. Pref. Shares, 1-125,000 1 . пу sne 
— Ordinary, Nos. 1 125,000 .......................... 1 .. 3/!6-5/16 
British Aluminium Oo., O:dinary, 2 001-40 000 .............. 5 58-44 
——— 7 percent. Cum. Pref., 1-40 000 .................... 5. 44a A 
——— “A” 6 per cent. ſ um. Pref., 1-20 000 .............. 5 4L d 
— — per cent. Funding Certificates, 1-20 OOo. 5 34 41 
5 per cent. let Mort. Deb. stock, Red. ............ 100 .. 100105 
ре cent Loch Leven Den, (Reg) Red., 1-5000 100 .. 9710) 
British Insulated and Helsby Cables. Ord., 1-100 000........ 5 .. 64-63 
6 per cent. Cum. Pref., 1-100000 .................. б. 
44 per cent. Mortgage De · entures . . 1 
British Tuomson- Houston Co., 44 per cent. lst Mort. Deb. 
e 100 92-97 
British Westinghouse Elec. and Manuf. 10 per cent. Pref., 
215 001-475 000 . i 
4 per cent. Mortgage Debenture Btock ............ 100 .. 50 
Brush Electrical Engineering, Ordinary, Nos. 1-105731 .... 2 .. 03 
—— Non. Cum, 6 per cent., Pref....................... 2 3/16-7/16 
44 per cent. let Debenture Stock .................. 100 . 77-80 
— a per cent. 2nd Debenture Stock.................. 100 . 65-66 
Callender's Cable, Рређепёагев.............................. 100 .. 106-108 
Ordinary 9$€0e0009060009900050€9€52000900959599092906990990602999 5 104-1 4 
5 cent. Ef -T 5 5a 5 
Consolidated Electrical Oo., Ordinary, 1-110,000 ............ 1 .. 7/16-9/16 
Crompton and ooo 5 111/161 15/16 
—— — 6 per cont. Беһеппїгөё............................ 100 .. 92-95 
Dick, Kerr and Co., Ordinary, 1.260 000 .................... 1 10117 
6 per cent. Cum. Pret., 1-305,000 .................. 1 1-14 xd 
4h cent. Debenture Stock, Red. ................ 100 .. 100-105 
Edison and Swan United, A" Shares, 1-989261 ............ 3 3-1 
* А” Snares, 01-017,139 .......... 5. +2 
5 per cent, Debentures ............................ 100 . xd 
——— $ per cent. Deb. Stock, Redl... . 100 . 78-81 
Electric Construction, Nos. 1 to 112.100 .................... 2 .. +4, 
—— 7 per cent. Cumulative Pref. ...... 2... 14 
4 per cent. Perp. lst Mort. Deb .................. 100 .. 61-68 
Electrolytic Alkali Co., Ordinary, 1-202,218 ................ 1 . $/6-5/16 
Ferranti, Limited, 5 per cent. lat Mort. Deb. Stock Red .. 100 .. — 
General Rlectric Gompany (1900) 5 per cent. Cum. Pref. .... 10 .. 27484 
4 per cent. let Mort. Deb. Stock .................. 100 . 57-90 xd 
W. T. Henley's Telegraph Works, Ordinary ................ 5 104-114 
44 per cent. Рге{егепсе............................ 5 43- 1 
44 per cent, Debentures .......................... 100 .. 106-108 
India Rubber, Gutta Percha, and Telegraph Works ........ JO .. pin 
4 per cent. Debeutures ............................ 100 .. SO] 
National tlectric Construction Co., 1-170, 00 .............. 1 шеол 
Parker, Thos., ited, Ordinary .......................... 10 .. 0-104 
Peebles Күрен and Ou., 6 per cent. Cum. Pref , 20,001-50,000 5 .. — 
Telegraph Construction and Maintenance .................. 12 51-55 
—— per cent. Bonds €€0906925062€«€56060200080029692000€0929092€99 100 100-103 
White, J. G., and Co., 6 per cent. Cum. Pref., 1-15,000 ...... 10 . 8-9 
Eleetrie Lighting and Supply.— 8 
. moun 
Name. paid. T price. 
Adelaide Electric Bupply Oo., 6p с. Cum. Pref., 1-10000.... 5 4$ 
Bournemouth and Poole, Ordinary ........................ 10 .. 103-119 xd 
44 per cent. Cum. Pref., 1-15 000................ 10. 10-11 
6 per cent. Second Pret., 15 001-22,500 ........ 10 .. 103-11 
—— 44 per cent. Debenture Stock, Rede.. 100 100-05 
Bromley { ent) Electric Light and Power Co .............. 5 
4 per cent. 1st, Debenture Btock, Red. ............ 100 . 
Brompton and Kensington, Ordinary .................... б 74-84 
5 s oer pue andis. „ e is 61 71 
cutta Blectric Supply ši nary, Nos. р "S Vs i 
шг so 60,000-160,000 =. RRT - 68 $ 
am ge Electric Supply Company. eo ee eee . : 
Canadian Geuerat Electric CO, оош тоц Shares $100... pe xd 
7 per cent, Cum. Pref. Stock............. ........ $100 ..'(64-1(84 xd 
Centra) Electric Supply, 4 per cent. Guar. Deb. Stock ...... 100 10 
Charing Cross, West End, and City Electric Supply, Ord., 
1110 om h- E AE AT Rand vie D ous 44 
44 рег cent. tum Pref., 1-80.000 .................. 5 .. 44 
— 4 рег cent. Debenture Stock, Red. ................ 100 .. 9699 
“бу Undertaking,” 44 p c Cum. Pref, 1-40,000 .. 5 4-44 
ditto (1905) 40,001-80 000 ............ б 4345 
Chelsea Electricity Supplf˖˖ddda˖sasss eee nnn 54-358 
per cent. Debentures .......................... 101-1C4 
Chic 7 ison Oo., 1st Mt. 5 p.c. 5)-yr. 014. Вів. 9351000 
City of London, Ordinarßßnß . 10 3-10 
b per cent. Cumulative Pref. ...................... 10 .. 11 eed xd 
5 per cent. l'ebenture Stock ...................... 100 . 1 
44 per cent. 2nd Deb. Stk. Red. .................. 100 101-101 
City of Wellington Electric Light avd Power Cu, 5 per 
cent, Re«istered lst Debs., Bed., 1-1630................ £0 50-55 
Cordoba Liybt aud Power Co., lst Mt. stL 5 per cen”. bds., 
Red., ehh”. as nsess Fors boss 100 . 90-92 
County of Durham Flectrical Power 1 istributi m ©, 
Ordinary, 10 001-50,000 ................................ 5 3-73 
5 per cent’ Preference, 1-50,000 .................... 5 
County of Loudon Elec. Supply, Ordinary .............. 10. 78-74 
6 pur cent. Cum Prei... 10 163-111 xd 
44 per cent. Debentures Prov Certe All pd., hd. 100 10^-109 
44 per cent. 2nd Debentures Prov Certe .......... . 97-100 
Edmundeon's Electricity Corporation, Ordinary, 1-50,000.... 5 .. 1-1 
6 per cent. Cum Ргөѓ.............................. 5 4-14 
45 per cent. First Mort. Deo odd 100 . 
Electrical velopment Co. of Ontario. 5 per cen. 1% 
Mort. 20-year Gold Bonds, 10 751-15 750 ................ — . 74-77 p.c. 
Electric Lt & Traction Co. of Aust, 6 рс. Cm. P£,1-30000 5 2 
5 per cent Debenture stock, Rd. .................. 00 
Electric Supyly Co. of Victoria, 5 per cent. let Mt. be». 
stock, N“! ее. еее ae podes p 100 .. 91-94 
Folkestoue Electric Supply. Ord., Nos 1-10 000.............. B us 44-5 xd 
5 per cent. Cum. Pret, Nos. 1-10 00) .............. 5 us 
45 per cent. First Deb Stock, Red. ................ 100 . 94 
Hove Riectric Lighting. Ord., 1-15.000 ...................... 5 64-63 xd 
Indian Electric Supply and Traction Co, 6 per cent. Con- 
struction Deb. etock, Rede.. . .... 100 96-99 
Isle of Wight Elec. Lt. and Рет. 44 p.c. Db. Stk Red .... 100 92-95 
riie Electric Power and Lighting, 6 per cent. Cum. 
rel. 1-150,000 .......... r de qu ЗЕН Я 1. 4-4 
Kensington and коош Elec. Lt, Ord, 1-21,000...... 5 .. 73-83 
Kensington and Knightelridge and Notting Hill, 4 per 
cent. 1 +. ntur» Stock, Red....... .................... 97-101 xd 


Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
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Amount 
Name. M у 
London Electric, Ordinary ................................ 3 
6 per cent. Prof, ................................ 5 .. 
4 per cent 1st Murtgage Debenture Stock, Ked.. . 100 x 


Madras Kivctric Supp:y Ourpsration 5 per cent. Cunstruc- 
tion Deb. stock, Red (Prov. Certs ) all paid .......... 100 


Metropolitan Ordinary, 100 001- 00,000 . 5 
44 per cent. first Mortgage Debenture Stock . 100 

44 per cent. Cum. Ртеї............................. 5 

——— 4 per cent. Mortgage Debenture, Red.. 100 


Mexican Klectric Light Co., ^ per cent. lst Mort. Gold Кав. 
1955, © 1 1,000 ($100), D1 5,000 (8500), M 1-4,400 ($1 000 

Mexican Ligut aud Power Co., Capital stock .... 

per ceut lst Mort, Gold Bonds, ked., 1 T 4, 0% 
($500), 4,001-14 000 ($1,000) .. 

Midland Electric Power Dis, 44 p.c "Лаб Mort. "Deb... 

Newcastie-upon-Tyne kle ctric pupply, Оша, 1-57, 008 

do., 57.010-75,000 . 

do., 75,001-87.500 (issuer at £2 prem., 163. paid .. 

5 рег cent., Pref., 1-57,009 

do., 75,001-87,500 (issued at 104. prem., 4s. paid). 

Notti«g Hill Electric Lighting Er 

4 per cent. First More Debs. Nos. 1 say (ies: ). 21 
Oxford Electric, Ordinary, 1-96 and 40-14,310.. " 
4 per cent. its Oo Or Stock 


0. Cons. is ist Mt. bds. 


Smithfield Marketa Electric «еы rd., 1-12,000.......... 5 
r cent. Debenture Stock FC 100 

South London Ordinary........ :.......................... 5 
South Metropolitan Electric Light ard Power, Ord. ........ 1 
7 per cent Cum Pref, ............................ 1 

44 per cent let Mort. Deb. . —— rere ДО 

Bt. James's and Pall Mall, Ошу, ій. 20, 080. FF 5 
7 per cent. Pref. . basa ase (OB 

34 per cent. БөЬ................................... 100 

Urban Bl. ctric supply Co., Ordinary, 3-30 007 .............. 5 


44 per cent. iiis Moi t. Debenture . Red. 
Westminster, Ordio 
— (4 per cent. 


„ Pret., 110,101-138,251 ........ : : : "ET. 


Electric Tramways.— 


ыра И 


"PA 


007 
5 per cent. Cumulative Preference, 50 001 80, 000: 4 i ЗЯ 


Last price. 


udi 
}; 
90-93 


Name. D E 
Anglo-Argent ine, 6 per cent. Cum. Pref., 1-260,007 ........ 5. 6-ti 
10 per cent. Non-Cum. 2ud Pref., 2¢0,008-280,097 .. 5 P1-83 
Permanent 6 per cent. Debenture : tock, 1888 ...... 100 .. 129-132 
Auckland Klec Trams., 5 p.c. 1s Mor. Deb. Stk, Red. 100 .. 104-107 
Barcelona Tramways, Urd., 1-20 000 ........................ 10. — 
6 per cent. Cum. Pref. rhares, 1-10,000 ............ 10 .. — 
5 per cent Deb., Red., 1 600 ...................... 100 .. — 
4; per cent. Red. Deb. Stock ...................... 100 .. — 
Bath Blec Tramways, Ld., Pref. Ord. Wk 75,001-1:0,606 1 .. 4-3 
——— per cent. Cum. Pref. Shares, 1-75.000 ............ 1 .. 13/16-15/16 
Birmingham and Midland Trams., 44 p. с. lat Db. Stk, Red. 100 .. 95-96 
Blackpool and Fleetwood Tramroad........................ 10 .. 151: 
Bombay Elec. Supply aud Trams Co., 6 percent. Cum. Pref. 10 93-104 
44 per cent. Deb. 8toc k, Red. FVV 100 .. 944-94 
Brisbane tramway Invest. On 1-75,000 . C 44 
——— 5 per cent. Cum. Pret., Nos. 1-75,0 пеи 105 . 435 
44 per cent. Deb. Stk., Red., Prov. с! "is Loss А -101 
British Columbia Electric Bailway Co., Ord реб. bie . 182-125 
o rd. Pref. . . 100 .. 110114 
5 per cent. Cum. Perpetual Prei. Stock .. 100 .. 105109 
44 per cent. lst Mt. Debs., Nos. 1-6, 250, of £40 each 40 .. 101-104 
———— 4} per cent. Vancouver Pwer Deb. as. 101-104 
British Electric Traction, Ord. 1-300 000 & 60. 9 80. oe 10 .. 16-18 
& per cent. Cm Pf., 39.0001-60 000.. Raden 10... 4-34 
5 per cent. Perpetual Debenture Stock . Se... 100 . 834-964 xd 
44 per cent. 2nd Deb. 8tock........................ 100 .. -76 
Bueno Ayres, and Belgrano Tramm 5 .. 45-41 
“А” 6 per cent. Cm. Pf., 1-40, ODD .. 5 .. 4 
**B” 6 per cent. Cm. Pf., 1-27 500.................. 5 .. 
5 per cent. Deb. Stock, CJ 100 110-116 
Prov. Cert.. all paid .............................. 100 — 
Buenos Ayres Electric Trams, 5 p.c. Deb. Btk., Red......... 100 96-99 
Buenos pen Gd. Nat. Trams. ‚ 94 per cent. Pref. Deb 
Bonds, Red., 1-1,500 .................................. . 100-104 
6 per cent. Ueb. Bonds, Red., 1-2,275 1 97-101 xd 
Buenos Ayres Lacrcze Trams. Co., Stg. 5 per cent. lat Mort. 
Deb. Stock, Red. ...................................... 100 92-95 
Calcutta Tramways, Ord., Nos 1-137,610 .................. 5 1 
5 per cent. Cum. Pret., Nos. 1 20,000 .............. 5 85 
44 per cent. 1st Deb. Stock. Red. .................. 100 102-1 
Cape Electric Tramways, Nos. 1-480,000 .................... 1 3/16-7/16 
City of Birmingham Tramways, 5 per cent. Cum Pref...... 5 48-74 
4 per cent let Mortgage 1095 r 5 000 (1917) 100 101 
City of Buencs Ayres Trams. Co. (1 04), 1-248,000 .......... 6 5 3/16-5 7/16 
4 per cent. Deb. Stock, Red. 1985 .................. 100 101 
Colombo Klectric Tramways and Light, 5 per cent. let 
ortgage Debenture Stock, Red. ...................... 100 89-95 
Cork Electric Tramway and Lighting Co., Ordinary . 10 13-14 
: per cent, Cum Pref.............................. 10 123-154 
Я per cent. Debentnresg ............................ 100 95 
Dublin United Tramways (1896), Ord , Nos 1-60,000 OOO. 10 .. 121334 
6 per cent, Pref., Nos. within 140,.000.............. 10 -134 
34 per cent. Mort. Debs., 1-3.000 Rd.. 100 95 
Hastings and Dist. Elec. Tram. Co., 44 p.c. Deb. Stk , Red.. 100 95-98 xd 
Havana Electric Railway Consolidated Mort. 5 per cent. 
50-year Onupon Bones of 1952, 1-6957 ................ $1,000 81-86 
Imperi») Tramways, Огдіпагу.............................. all 18-19 
6 per cent. Cum. Pref. ............................ all 14-14 
44 per cent. Deb. 8бооК............................ 100 108-11 
Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
Cum. Pref , Nos. 50 001-60,000 .......................... 5 E 
4 per cent. 1st. Mt. Db Rtock, вет. 100 
Kalgoor)ie Electric Машат 1-250,000.. 1 1/16- 
5 per cent. A Deb. 8 оо КРОИ З В 100 87-91 
6 per cent. "B" Deb. Steck ...................... 100 71-75 
Kidderminster and District Lighting and Traction, Pref.. 5 10-104 
Lencashire United Tramways, Limited, 5 per cent. Prior 
Lien Deb. Stock, Rede.. 100 91-94 
—— — £296,500 2ud Mort. Deb. Rtock .................... — — 
———— £85,'30 Deferred Deb. 1 ed, Erd IN fully 17 ран). iss — . — 
Lisbon Electric Tramways, Limi b x 4-14 
— 6 per cent. Cum. Pref., Noe EI ы l bk 
——— 5 per cent. Mort. Deb., 1-5,000 Reet. . 100 . 


Amount 
Name. рм, Last price. 
London United Trys. (1901), 5 per cent. Cum. Pref........... 10 .. 87 
4 per сем. 1st. Mt bb. stock, Hed ................ 100 80-85 
Madras Klec Trams. (1904) 5 рет i Deb, otk , 96-98 
Manila Elec. R. h. ара Lightg. Сору? 5 ч Laen ар and Coll. 
Tr. зш. Fund Guld Bonds і 1-+,635 ....$1,000 .. 86-90 
Manx Elec. Railway co., 54 po Cum. resp c, SOLL 635 aud 
[] 356 25 000 22 6 „ „6 „„ „„ 8 ee 4 5 
1 per cent let Mort. Deb stock, | Bed. .. DAD - 75.50 zd 
Metropoiitan Elec Trams., Defd., 1,000. 001-1 314 016.. 1 1/16-3/16 
9 per cent. Cum t ref. 600,001-1 1,000 000............ 1 2.3 
4 per cent. Dob. Stock, Hed.... . 100 Ed. ve 
Mexico I rams. Co, Gen. Cons. İm Mort 'B0-y ear 5 yer cent. 
Gold Bonds.. . 824-844 pe 
Milwaukee Electiic Rat] and ‘Light, 51er cept. 30-yr. Co. г 
Mort Bonds, 1926 1-5,500 апа 7, 001-8, -$1,000 .. 103.106 
m qu Street Rail, N per cent. 516011108 Deb., t01-2, 000 
New General Traction, б 6 per ‘ant. Cum Trei., 1. 10 000 and 101-105 
T . 5 es . 
Oldham, Ashton, and Hyde Tramway, Urdipary .. 10 41 
5 per cent. Cum, Pref. . 10 83-9 
Perth Elec. Tramways (W A.). 5 per cent. 1 Mit. Deb. ok 2 103-106 
Potteries E ectric Traction, Ordinary. 1-245. 1 44 
per cent. Cum Pref., бб 005. gas 1 E 4-3 
per cent. Debenture Btock.. заалаа 100 , 93-96 
Provincial Tramways Co., Ordinary. ) -24 912. 10 44-5 
т cent. Cum. Pref., 1-10.000.. 10 94-104 
Rangoon Elec. Tramway and supply Co., 6 p.c. Cum. Pret. Е 
. а pre E155 
43 pe or cent. lst Mort. Leb. Bto k, Bed... secco . 160 ^ ES 
Sao Paulo TRAY Light, and Power Co. ... .. ..91C0 127-132 xd 
per cent. Jat Moit Deb, Red. 1928, 1-11, 000 . 0500 .. 964-974 p.c. 
South Metropolitan Electric T: an "зуг aud Lighting o " 
6 per cent (um. Pref., 19,571-169,570, Prov. terts.. : 1 
4 per cent. Deb St ck, Red. 1946.. .1 " al 
Sunderland Dietrict Rlectric Tramways, 5 р. o ht Mort. 
Debs., Red. 1.1600 . 75-784 
Yorkshire (West bidive). Ejec Tram. Co, oid, 70 00. 110, «0 5 1-14 
6 per cent. Cum. Pref., 1-46, . 8 3.3 
44 per cent. lat Deb. Stock, Hd. RUM 100: ~; 84 
Eleetrie Rallways.— R 
mount 
Name. paid Last price. 
£ 
Central London, Ordinary ...... C . 100 75-76 
POr OaE ГЕР „жака Cee 82-84 
deterred.. . 100 53-56 
4p € Deb. Btock (Prov. Script corts., sally paid) . . 100 .. 100-108 
City and South Lor don, Consolidated Ordinary . ‚ 100 . 59-41 
4 per cent Debenture Steck .... ees. 100 .. 101-104 
5 per cent. Pref. Stock 'Ө1 ........................ 100 113-116 
—— $9 17 [T] '96 Coven бо оа бо оо оо оовово вове 100 ee 112-1 
Mi E » / 100 .. 110.113 
— : $$ „ . 1 .. 106-108 
Liverpool Overhead, 5 per cent. Prei. 10 10-104 
Ordinary, 1-50 000 10 53-44 
4 per cent. Mortgage Debentures, "Red, i. 1. 700 — . 94-96 
Underground hlectric Railways of London, 5 per cent, 
Profit-^haring Secured Not es 40.46 
Deposit Reoel pte — ee.. m 40-44 
Telegraphs and Telephones.— А 
moun 
Name. ot Last price. 
£ £ 
Amazon Telegraph Co., 1-25,000 . Qe do vase ire АӨ 2-5 
r cent. Debs., Bed., within 1- 1, 069 ..... . 100 84-87 
American Telephone and Telegraph C Collat, dos T per cent. 
Bonds, 1-28.000 and 53,00 .. 1 000 85.87 
Anglo-American Telegraph to., Ordinary . 100 55-58 
6 per cent. Preferred Ordinary `. 100 .. 984-100; 
Deferred Ordinary ................................ 100 134-133 
Apnglo-Portuguese Telephone ws 3 per севе dat Mo рер 
Stock, Red. . . 100 984-1014 
Chili Telephone Со, 1-44 000 . 5 7-7 
Commercial Cable Co., Bter. 500-year 4 p.c. Deh. Bü. Бей. 100 xd 
Cuba Submarine Telegraph Co., 120007 1-16, 10 74-64 
per cent Preference, 1-6,000 .................... 10 16-17 
Direct 8p»nish Telegraph Co., dae. eec Ő . 31-31 1d 
— 10 per cent. Cum. Preterence . eve ube Sather 8 By D) sd 
44 per cent. Dets , 1-600 .......................... 50 984-1024 
Direct United States Cable Со.............................. 20 138-144 
Direct West India Cable Co., 44 per cent. Debs., reg. 
within 1-1,200, Red.. 100 99-101 
Eastern and South African, 4 per cent. Mort. Debs., “within 
erer, р sa 100 99-101 
— —— 4 per cent. Reg. Mort. Debs. (Mauritius subsidy), 
1-8 000; % % /0// d ³ð K ALEE EEU EA 25 124.490 
Eastern Extension, Australasia and Obina, 1-500,000........ 10 .. 124-1 
4 per cent. Mort. Deb. Btock. Perp................. 100 . l 
Esatern Tolegraph Со, Ordipary Stock .................... 100 130-135 
$4 per cent. Preference stock ————— LOO ie 84-87 
4 per cent. peeks Debenture Stock ............ 100 101-104 
Great Northern Te! Со. (of Copenbagen) ............ 10 51-33 
Halifax and Bermudas P Cable xis ^" рег eene HE мок 
Debs witbin 1-1, 200, Bed.. . 100 98-101 
Indo-European Telegrap b Co. . es. 29 54-57 
Marconi's Wireless Telegraph Co, Nos. 256, 128-284, 190.. TUM 1 7/16-9/16 
Monte Video Telephone Co., Ordinary. 1- -72,680 E: 15/16-1 1/16 
per cent. Preference, ee 1 1 
National enone Preferred ............................ 100 10.109 
Deferred ВіосК ............................ iuda ae 100 108-110 
6 per cent. Cum. First Pref...................... .. 10 10-12 
———— 6 рег cent Cum. Second Pref.. e MU 10-18 
—— per cent. Non. Cum. Third Pret.. : 5 
34 per cent. Deb. Stock, Red...... e 100 974 
4 per cent. Deb. Stock, Rede. q 100 1014-1 
Oriental Telephone and Electric Company.. ыы heed ie ris 9/16 
cent. Com. Pref ............................ 1... 4510 
Pacific and European Tel., 4 p c. Guar. De ba. ned а, 1, d 100 101 
United River Plate Tele. Co., Ordinary. 1-100,000 . 5 us 6-64 
—— 5 per cent. Cum. Pref., 1-40,000.................... 5 .. 8500 
44 per cent. Debenture stock, Rete. q q. 100 .. 99-4 
Telephone do. of Egypt, 44 per cent. Deb. Stock, EE АИЯ 100 .. 399-102 
West African Telegraph Co. .. 10 10-104 
West Coast of America, 1-30.000 and 53,001-53 608 100 18-14 
4 p.c. Debe., 1-1,500, guar. b боега Teiega. 100 . 1л 
West India and Parama Telegraph ; Ordinary . 10 .. 17/32-81/32 
——— 6 per cent. Cum. lst өгепсе.................... 10 .. kN 
—— 6 per cent. Cum 200 Preference .................. 10 .. -9 
— — per cent. Debs., Red., 1-800...................... 100 100-105 
Western Telegraph Co., 1-207,950 .......................... 10 154-133 xd 
——— 4 per cent. Debenture Stock, BOG. ................ 100. xa 108 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Trafic Returns for Increase or Miles of Accounts for past year. 
week. decrease. track open. Coat 
Line. сас ра 
т 
Current En Total | Passengers | Car miles | Pas., Car e of | 225 
Ending| 1908. | 1907. | Week. | ef. | 1908. | 1907. ding сеу] carried. run. ора | масы 
£ £ £ £ £ . d. £ d. 
Aberdeen Corporation .......... April 8| 1,225 | 120 | - 27 — 1,:654| 274 | 274 May 51 72,606 | 17,676 000 | 1,529.682 |0-98 |11:39 | 4,987 | 6:34 
Ayr Согрогайоп................| „11 211 837 — 26 — 8 8 si 15,285 | 5,605,783 378,834 928 | 1,917 | 555 
Baker Street ani Waterloo Ry... , 11| 2 980 | 2,530 |+ 600| +11,374 | — = zd = exe Е = = ie 
Birkenhead Corporation ........| » 12 1,022 96) |+ 82| - 27 | 23555 [25-55 | March 51| 55,408 | 11 696,91 | 1,324,743 | — | — — | 6 
Birmingham Corporation ......| 4| 6,2351 | 6,536 | — 172 — 56: | 6° 31} 18.557 6,762,088 215,345 | 87 |162 | 8228 | — 
Blackburn Ourporatiun ...... » 8] 10: 985 |+ 45| – 9)1 | 25:80 | 4580 н 25| 5%,951| 10.09, (28 1,002,372 1-85 1264 | 2,300 |8 
Blackpool Corp ration » 9 584 | 1662 | -1,078 ~ 174 | 174 — — ne = m. - “= — 
Blackpool - Fleet wood lrams.....| — = eS == == 164 | 164 Dec. 51] 54,819 | 2,707,918 625,110 |509 12 90| — 1° 
Bolton Corporation ..........-.| » 18| 224 | 2035 |+ 203| - 386 | 42 | 42 | March 511111 298 | 2*,410.690 | 2,411,9€9 |114 |1105 | 2,649 | 632 
Bournemouth Corp >rstion...... „ 8| 1483 | 1,622 — 153 ~ 1234 | 23 | 243 51 85,665| 13,503,c10 | 1,765,068 |148 [11-57 | 2,860 | 7:28 
Bradford Corporation ....... . . . „ 4 4.30 634 2,0444 — "8 | 95 31| 232,427 | 46,728,977 | 5,167,261 |1:195 |10 79 | 2,4421 | — 
Brighton Corporation iex emus » 12 7 735 |- 33| - 10 | 17-191) 17-191 » 31| 50,652 10,759,210 | 1.788,05 |149 [1049 | 2,844 | 74 
Bristol Tramway Compavy..... , 10) 4585 4701 | - 18 — 654 | 514 31| 266,769 6. 902,257 6 178,286 ES = M = 
Burnley Corporation. „ 11| 1,007 | 1118 | + 59 — 194 | 19 z 51| 62,699 11,967,4.8 | 1,205,830 | 1-51 |1248 | 5,825 8-21 
Burton Corporation ............| 12 214 251 — 18|- 20, 9i „ 31| 15,576 | 3,383,627 621,317 | . 07 | 8°87 | 1,78 | 4-14 
Oardiff Corporauon ............ Маг. 7| 1,86) | 1,820 |+ 40 — 32:68 T^ с 31| 106,550 | 24,438,164 | 2,624,204 11-04 | 9°74 | 3,266 | 6 
Carlisle Tram тауа Company .... Aprill] 155 161 |- 5 ＋ 7 85, 85| Dec.5]| 10254 2.720 699 350,417 | — | — — [796 
Central London Railway ........ „ 11| 5913 | 61277 — 213| 2.05 6 6 51| 349.298 | 43,057,597 | 1,279 cba 1:85 [62-230 65,367 | 24 
Charing X, Euston, & Hamp. Ry , 11 3,°0) — — — 72 64 = = 22 РЕ = = = = 
City and south London Raliway | , 12 3,140 | 2998 | + 152| + 5,536 9 64 A June & 82,456 | 10,018,780 — — — — — 
Oolchester Corporstion . ...... |i» ] 165 315 | - 160 — 8 8 „March 31 10,588 2457.53 220,788 | 97 | 7-47 | 1,401 | 612 
Cork В. T. and L. Company ....; » 9 438 434 |- 5 — 47} 151 154 Dec 31] 25,032 | 5.966 364 89198 | — |674 dn 4-78 
Croydon Corporation » 10| 1,269 — — — 120% 12 c March 5 | 62,065 | 13,514, 9 8 1, 02 408 |1C8 | 976 | 5,225 | 6 67 
Darwen Corporation ............ T 10 245 240 T 3 – 40,725, 723 — Кай SER HM == € эй — 
Dover Corporation.............. Mar. 28] 15: 245 |- 92 — 2,367 43 | 43 „ 51| 12,468, 3,178,063 328,406 | 94 | 9711 | 2,625 | — 
Dublin and Lucan Blectric Ву... Аргі110 108 102 |+ 6|- 48r| 63 63 cu mm = TA ES = oe uf 
Dublin U.T. ...... 4** 2 » 190 4811 | 4,959 |- 148 + 586 | 5% | 483 -= = = I spec жа Не 
Dundee City Tramways ........ » 8| 114 | 115 |- £l — 22 | 22 May 1: 57.672| 15 554 905 | 1,162792 | 878 19 | 4,352 | 7°5 
Bast Ham Corporation usibus А „ll 814 85|- 1; - 22314 14 | March 31| 47,140 | 15,049,240 | 1,052,151 | 74 |1049 | 3.636 | 7:24 
Glasgow Corporation............ | s» 9| 17,690 | 18956 | 21,5 6| --16,161A 1773 | 169 May 5!| 387,381 | 223,(63,0€8 | 20,550,367 | 95 | 047 | 5,036 | 521 
Gloucester Corporation ........ » 1 2' 41 j- 1 — 15 16 | March 31| 15, 33 3,182,111 579,996 |106 | 6-94 | 1,002 | 52 . 
G.N., Piccadilly and Brompton ,, 11| 5 35 | 3,910 | +1,475 +21916 94 9 — = = 5 — es 22 — 
Halifax Corporatluourn — = = = — 52574, 37 » 31| 77.996 | 18,893,242 | 1,624,275 | — 182 = £06 
Huddersfield Corporation ...... Mar. 21| 1.443 | 1,471 | - 28 + 5269 | 354| 35 31| 81,196 | 15 222,150 | 1.804745 172 | 079 | 2,770 | 5°32 
Hull Corporation Ami] 235 2,114 |+ 180 — 630 2 | 26 „ 31 121,186 | 29,151,543 | 2.56, 4051 9˙84 — — 
Ilford Corporation Aar 14 391 311 — 25 — 105 | 1 „ 31| 25,499 6,586,754 615,117 39 | 958 | 2,225 | 65 
Ilkeston Согр тайор ..... .. April 8 123 116 ＋ 11 — 6 9 9i ex ES ВЕ = 21 ib a = 
Kirkcaldy Corporation. 8 280 215 |+ 35 — 71 7 May 15 15,702] 4,640,618 466,919 | 62 755 | 1.725 |48 
Lancashire United Tramways .. ,, 8 1,222 | 1450 |+ 172 — 18) | 39 39" aay E = pis RE a d = 
Leeds Corporation ..... — „ 4 62144 | 8198 1.851 - 1,458 | 96) March 3 327,794 | 73,024,253 | 7,558,185 1 C6 |.0:69 352 | 5:8 
Leicester Corporation ......... | „ 11| 2,120 | 2116 — 42 doi — = — 858. Z 25 5,5 = 
Liverpool Corporation .......... 4 | 10,801 | 11,737 | - 990| - 2,939 104 | 104 Dec. 31| 563.793 | 122,094,528 | 12,115 934 1 108 117 421 | 7-75 
Liverpool Overbead Railway.... „ 12 1,'62 | 1,367 |— 5| — 169) 925, 665| June 50 77,568 | 10,957,148 | 1,102,609 | — s te — 
London County Connell ........ Мағ, 28 | 31025 | 30,235 | + 790 | +242,625 | 98 | 98 | March 31|1378.014| 514.227 090 | 30,130 ?97 | 1-05 |10 98 - _ las 
Lowestoft Corporation April 4 138 207 | - 69 — 34 — | Sept. 30 11.09 2,622,922 343,190 | 103 | 79 2,156 | 6°39 
Maidstone Corporation ........ „ 9| 164 103 | + 61; — | 34| 2 | March 31] 5,913| 1186.566 157,050 | 114 | 86 | 2956 |62 
Manchester Corporation ........ „„ LL] 14,161 | 12997 41164 + 32 172 | 161 „ 31 719,673 | 143,264,501 | 15,525,453 | 1°19 |1122 | 4,556 | 7 03 
Metropolitan District Railway . | „ 11 8,702 | 7.Р97 | + 805 | 415787 24 24 = = = 2 m = 
Metropolitan Rallway.......... |o» 12 | 15,520 | 15416 | + 114| + 2,709 | 234, 233 June 20 637,794 | ¥7,639,334 ; = 139 | — X zs 
Nelson Corporation ............ | 11 120 125 |+ 7 — 23 23 | March 31| 7.209) 2.085, 300 205,205 86 | 864 | 1,892 | 869 
Newcastle-on-Tyne Corporation.. ,, 11| 3,671 | 3.785 |- 1131; - 2,237 | 594 | 671 51 210.491 | 45,596,468 | 4,263,174 | 1-11 |11:85 560 | 64 
Newport (Mon) Corporation. 3| 605 804 — 199 - 19 | 14 14 „ 31| 32.421 7.760.403 772 755 | 103 |1001 | 1.525 | 687 
Oldham ration Dec. 8 1805 | 1,744 |+ 61 + 4,550 352 352 „ 25| £4,948| 18,647,731 | 1,818,444 |119 |12535 | 2,605 | 7-259 
Portsmouth Corporation Mar. 78 1,460 | 2,086 | — 626 = 284 | 284 „ 31 98,911 | 20,668 825 | 2,199,825 | 1:15 10 79 — — 
Reading Corporation. Dec. 567 5588 + 9] - 788 133 15 „ 51! 32,661 | 8,130,179 918.825 | 96 | 8-55 | 2,476 | 4777 
Rochdale Corporation n. .. — — — — 20:9 | 209 » 31} 54,138} 9,749,202 | 1,201,364 | 1-32 |1075 | 2,638 | 603 
Rotherham Corporation ....... 7 — — — — — 10 10 » 31| 25.916 5,743,298 (18.211 | 1°12 |1045 | 2,691 | 7°38 
Salford Corporation April 6| 4,392 | 4414 | - 22| – 1,8971 — | — ER = — " EN M MEE КЫ 
Scarborough Tramways Co... ЗЫ = = — 478c| 478e) Dec. 31 7,779] 1,537,845 228,235 | 121 |82 | 1,640 | 701 
Sheffield Corporation ..........' „ 12, 5.447 | 5,053 | + 391 - 2226 | 6 | 653 | March 25 276.907 | 73,966,299 | 6,804,656 | 898 9 767 4,174 | 5-94 
Southampton Corperation ...... Mar. 25 841 849 |= 7, + 5355 18 | 18 » 31| 49,185 9,437,396 | 1,143,085 1 25 |1071 — |77 
Southend-on-Sea Córporation.... April 8 295 299 - 5! — 230 9 9 „ 3 20,076 | 4,431,928 390,578 1 07 [1255 | 3,155 | 6-75 
Stockport Corporation .......... — — — — — 25 25 „ 31 50,127 | 8,617,127 1. 248 655 — |9 464 — 4-049 
Sunderland Corporation. . „ 12 1,087 | 1,213 | - 126, — 871 20 | 20 „ 31| 72,396 | 17.485 132 | 1,575,425 | 1-006 111-261 3,687 | 6 3? 
Swindon Corporation — = = — — 92 44 » 51 9,500 2,675,221 224,417 | 8 |994 | 1,968 | 7-79 
Torquay Tramways ............ „n 9 217 187 |-- 50 — 516 — — — — = = z T 
Wallasey U.D.O........... ᷣͥᷣͥ н 13| 7% 728 |+ 28 — 411 12 68 12.45 t ,, 31! 42,810 | 8,312,592 850906 | — 11155 | — — 
Warrington Corporation ........ — — — = = 6 64 „ 31| 19.204 | 4,965 296 429 785 10 724| 1.969 | 655 
West Ham Corporation ........ » 9| 2,050 | 2,076 - 25 — 1,102 14 T 147 „ 31 122,881 | 35,€02,836 | 2,556,854 7789 10.86 4,407 | 679 
Wolverhampton Corporation. , 8 769 751 | * 18 | + 32 | 20 | 20 | „ 31 435,825 | 9,276,023 966,133 | — |10-886' 2,159 | 6:095 
| 
— — — 
* 905-6 figures. 1997-8 figures. t And 88 miles of interlacing track, à Train mile c Miles of route. А Half-year’s figures 


" THE ELECTRICAL ENGINEER, APRIL 24, 1908 


577 


THE 


ELECTRICAL ENGINEER. 


Published every Friday. 
Price Threepence; Post Free, Threepence-Halfpenny. 


Editorial and Publishing Offices : 


189-140, SALISBURY COURT, FLEET STREET, 
LONDON, E.C. 


Telephone No. 12278 Central. 
җ—_——————————————————— 


COPYRIGHT. All rights of reproduction are reserved by 
Messrs. Biaas AND Sons. 


Municipal Central-Station Engineers and Tramway Managers 
are invited to send advance notes of new work being under- 
taken by them, and of successful results obtained from the 
undertakings under their charge. 


Secretaries and Mamagers of Companies are asked to furnish 
Notices of Meetings, Issues of New Shares, Installations, 
Contracts, and any information connected with Electrical 
Engineering which may be interesting to owr readers. 

Inventors are informed that any account of their inventions 
submitted to us will receive owr best consideration. 

Contractors can make use of our columns to obtain the names 
of the makers of any specialities they require in their 
business, 

TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 

C. Н. W. BIdds, 139-140, Salisbury Court, Fleet Street, 


London, E.C. Anonymous communications will not be 
noticed. 


Replies for the © Technical Problems Column should reach the 
Editor within ten days of the issue in which the problem 
appears. Мату Engineers, both at home and abroad, make 
use of this section of THE ELECTRICAL ENGINEER,” 
where difficulties are found in their work, to get help from 
fellow readers, and others are invited to do so. 


TO ADVERTISERS. 

Advertisements should be addressed to the Publisher, 139-140, 
Salisbury Court, Fleet Street, E.C., and should reach him 
by the first post on Thursday. Special Terms for 
a series can be arranged on application. 

SITUATIONS WANTED will be charged at three words for 


One Penny (prepaid and net), with a minimum charge 
of Sixpence. 


TO SUBSCRIBERS. 
‘THe ELECTRICAL ENGINEER can be had by Order from 


any Newsageni in Town or Country, and at the various 
Railway Stations; or it can, if preferred, be supplied 


direct from the Office on the following terms: 
5 months. 6 months. 18 months 
United Kingdom . ба. Id. бв. 6d. .. 138. Od. 
Other Places . —Á— ÀÁ 5s. 6d. ... 10s. 6d. .. 918. Od 


(Post Free, Payable in Advanoe.) 


Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
C. Н. W. Brads, 189-140, Salisbury Court, Fleet 
Street, London, and be crossed nion Bank. 

Bound Volumes of “THE ELECTRICAL ENGINEER,” containing 
Ralf years copies, bound in Dark-Blue Cloth, Gold 
Lettered, price 88. 6d. New Volume June to December, 
1907, is now ready. 


THE INDIAN INSTITUTE OF SCIENCE. 


The foundation of the Indian Institute of Science is now 
certain, and the institute is assured of a large annual income, 
во that its programme need not be restricted. It is to the 
late J. N. Tata, a Parsi merchant and millowner, that the 
institute owes its inception. He acknowledged the great 
help science had been to him in establishing the cotton 
industry in Bombay by allotting a large part of his property 
to the establishment of an institute of science. The income 
from this property was at first calculated at £8,333 per 
annum, but it has now appreciated in value, Then 
also he recognised that expert advice was needed to 
start the undertaking on the right lines, and Sir 
William Ramsay was invited to India to assist 
in the determination of the character of the scheme. 
Prof. Masson, of Melbourne, and Colonel Clibborn, of 
Rurki College, also helped by preparing tentative plans 
and estimates of cost. The location of the institute has 
also been a matter for serious consideration, and finally 
another pioneer of science in India—the Maharajah of 
Mysore—took up the matter strongly. It was he who, on 
the advice of his late enlightened Dewan, Sir Seshadri 
Iyer, established the Cauvery power scheme (Electrical 
Engineer, Oct. 31, 1902), by which the power running to 
waste over the Cauvery Falls was transmitted 100 miles 
to the Kolar goldfields. The engineering work on 
this scheme was placed in the hands of Major 
Lotbiniere, who had Lieutenant (now Captain) Hunter 
as resident engineer. The success of the scheme from an 
engineering point of view has been complete, but it is 
dwarfed by the economic advantages accruing to all con- 
cerned. The cost of power on the goldfields was reduced 
enormously by a tariff which even then was sufficient to 
wipe out the capital cost of the power plant in five years. 
Hence the Mysore State now possesses an income from 
this scheme free of all capital charges. It is a suitable 
acknowledgment of the proved value of science that tbe 
Maharajah should assist the Institute of Science as he 
has done. His gifts to this institute include a free aite 
at Bangalore, where the climate is temperate and most 
healthy, and also an annual grant of Rs.50,000 (about 
£3,333) and £33,330 towards the building fund. After these 
princely gifts the Government grant of £5,833 comes as 
an official approval of a scheme from which India should 
reap great advantage. Dr. Morris W. Travers, F.R.S., 
has for the last eighteen months been director of the 
institute, and a staff is already being formed at Bangalore. 
We see from a description in the Times that the chief work 
of the institute will be the establishment of departments 
of pure and applied science, and studente who have passed 
through the Indian universities will be trained so that 
they may apply science to the Indian arts and industries. 
It will be in no sense а "trade school" Though there 
will be no undergraduate side at present, it is expected that 
this may ultimately become a necessity, as has been the case 
with some post-graduate institutions in America. Even as 
it is, most of the Indian students entering the institute will 
first have to go through a course of practical instruction 
before commencing research. Private workers requiring 
accommodation for the purpose of investigating new pro- 
ducts or processes, or actuated by a desire to carry out 
scientific research, will be received. Six departments are 
to be established, each with a professor and assistant pro- 
fessors. The director will occupy the chair of pure 
chemistry, and a professor of applied chemistry has already 
been selected. In view of the importance of vegetable 
products in India, there will also be a chair of organic 
chemistry.. The nearness of the great Cauvery power works, 
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from which a supply of electricity at high tension will be 
obtained, has led to the decision to open a department 
of electrical technology. There will also be a chair of 
bacteriology, and, though the sixth department has not 
yet been finally decided on, it may be a chair of 
metallurgy or electro-metallurgy. A large sum is being 
allotted for the creation of a library. Probably sixty 
students will be admitted to the institute in the first two 
or three years, and a few students in chemistry may be at 
work by the end of the present year, when temporary 
laboratories will become available. Our success as rulers 
of India has been due chiefly to the fact that we have 
developed the resources of the country, and, perhaps, the 
civil engineer has in this been quite as important as the 
statesman. We trust that this Institute of Science will 
help forward the great work of converting the great 


resources of Nature in India to the use and convenience of. 


man. 


WORKS MANAGEMENT. 


The larger questions, such as have a direct and 
perceptible bearing upon the output in engineering works, 
are continually cropping up for discussion before the 
various technical and engineering societies. Every advan- 
tage is taken of these discussions (which are, after all, 
the result of practice and experience) for effecting some 
cheapening in the cost of production, and improvements 
suggested in machinery and processes are adopted, 
‘whenever practicable. Indeed, no one hesitates about 
scrapping expensive plant in favour of improved types 
which give better results, and prove themselves indis- 
pensable for the maintenance of efficiency in the works, 
and no question of cost will prevent the equipping of a 
factory with the most modern plant, and ite staffing with 
the most capable men. But, just as in almost every sphere 
of human affairs, the larger questions loom with such con- 
tinued prominence that minor questions are often completely 
obscured or, at all events, they are not regarded in their 
true perspective. Small details in the management of 
engineering workshops may superficially appear to be of 
little consequence, and are, therefore, neglected. Further 
consideration, however, shows that they are not at all to 
be regarded lightly. A very useful study of modern 
methods in practice in engineering workshops is embodied 
in the paper which Mr. Eustace Thomas, В So., recently 
read before the Manchester Local Section. That paper 
should serve as & valuable incentive to the study of modern 
methods in practice, especially when we bear in mind that 
it was prepared after visits to works engaged in widely 
different manufactures, where the details of organisation 
were gone into at great lengths. Mr. Thomas disclaims 
any pretence to elaborating a system of works organisation, 
and merely gives & record of some impressions received. 
It should also be mentioned that his interest being chiefly 
among small work, much of what he has to say refers 
particularly to this. He deals with the general principles 
by which economy may be obtained in engineering works. 
It is agreed that the manual worker should not have any 
unavoidable head work to do. Mr. Thomas states that 
the workman in every case should have а drawing or even 
a sketch to work to, fully dimensioned. As to the duties 
of foremen, Mr. Thomas classifies these as: (a) clerical 
or administrative, such as giving out work, seeing 
there is no delay caused by waiting for material, 
watching the efficiency of the workmen, planning to get 
work executed to time; and (b) technical— i.c, the con- 
sideration of methods, tools, and jigs for executing work, 
for overcoming difficulties, for reducing cost of production, 
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etc. The most modern tendency seems to be give the 
foreman function (a) to carry out, but Mr. Thomas thinks 
that the foreman must be technical enough to know if 
matters are not going rightly, and in such cases get an 
expert tool fitter to study them out and do what is required. 
This seems essentially the right system. The shop will 
not work efficiently unless each man feels that the foreman 
is always about and vigilant. Equally, he cannot possibly 
worry out technical matters sufficiently if he is subject to 
constant interruption through his duties under function (a), 
and it is better to put on а man who can give the work 
undivided attention. Mr. Thomas's paper deals with a 
number of small pointe, all of which are of supreme 
importance in the efficient management of engineering 
works. 


THE ELECTRICAL INDUSTRY IN THE UNITED 
STATES. 


The cloud of uncertainty which has been hanging over 
the United States for so long, and gradually growing more 
threatening, is now passing away, and it may be said that 
the worst of the financial storm which has caused not 
& little damage in the industrial world has passed. 
Readjustment and recuperation seem well under way, and 
unless labour troubles should retard the improvement or 
monopolies of capital interfere to keep up prices at too 
high а level, it is expected that before many months have 
passed business will be on a safer and more normal basis. 
It is reassuring to learn from one of the leading of 
our contemporaries that among the electrical companies 
several bright symptoms are noticeable. The General 
Electric and Westinghouse interests report good orders 
and a fuller tide of activity in their shops. Large contracts 
for traction cars are being given out, and others impend. 
The New York Edison Company reports that its February 
business was equal to that of the same month in 1907. 
The Bell telephone system is resuming construction work 
that will run to £10,000,000 this year, and the other week 
forty-nine new independent telephone companies reported, 
twenty-six of which had a total capital of $144,000. The 
purchases of copper on electrical account are growing again, 
and resumption of transmission euterprises is noticeable. 
It is apparent that the general tone is very much improved 
in the electrical field, and that there are good reasons for 
an increase of cheerfulness on the part of our Transatlantic 
cousins. Further evidence of the brightening of the 
American industrial outlook is available in the report 
on the trade of the United States for the year 1907 
by Mr. Seymour Bell, British commercial agent in 
the United States. Mr. Bell reviews calmly and shows 
us in a clear light the peculiar situation in 1907, 
with its financial panic, scarcity of labour, suspension of 
manufactures, and other disturbing factors. The electrical 
industry is not specifically dealt with in this report, but 
its importance as a factor in the industrial development of 
the country is clearly discernible. Particularly is this the 
case with the textile industry. During the past few years 
the Southern States have been considerably in advance of 
the Northern in the construction of new mills. Large 
sums of money are being spent in obtaining power to 
generate electricity for driving the mills. Many of the 
Southern mills are situated far from rivers, and the elec- 
tricity is brought in some cases as far as twenty-five miles 
from some central generating station. These generating 
stations have been a great incentive to mill building. The 
power is supplied cheaply, and anywhere within a radius 
of fifty miles of the station is considered a suitable site 
for a mill. 


———À — — -— nil 
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FRANCO-BRITISH EXHIBITION. 


The announcement by the Institution of Electrical 
Engineers that the proposed electrical section at the 
Franco-British Exhibition, which is to be opened next 
month, could not be carried out will have come as a 
surprise to those who were not acquainted with the 
difficulties which the organising committee had to 
encounter. The idea of a co-operative exhibit between 
the supply companies and the manufacturers was, indeed, 
an excellent one, and if it had been possible to give it 
effect, the co-operative gas display—notwithstanding the 
tremendous efforts that are being made to render it 
effective— would have received a decided set-back. At the 
same time, the public—for whose benefit these lighting 
displays were to be arranged—will be deprived of an 
instructive object lesson in the art of illumination and the 
economics of lighting through the failure of the electrical 
exhibit. Still, whatever is—is, and no amount of regret or 
complaint will alter the state of affairs. Let us recognise the 
immensity of the task undertaken by the organising com- 
mittee and bear in mind the relatively brief space of time 
it had at its disposal for the accomplishment of that task, 
then we will appreciate the propriety of their decision to 
drop the scheme. This, however, should by no means 
preclude individual manufacturers from exhibiting if they 
consider it in their interests to do so. Moreover, the great 
Manchester Exhibition to be held in October next will 
afford the opportunity of making amends for the Shep- 
herd’s Bush failure, and we hope that every section of the 
industry will concentrate their efforts upon making that 
exhibition the success it deserves to be. 


HEATING OF VENTILATED AND ENCLOSED 
MOTORS.“ 


BY WILSON HARTNELL, MEMBER. 


The evolution of the continuous-current electric motor 
during the last 15 years has resulted in a gradual decrease 
in size for any given output without loss of efficiency. 
The smooth ring wound armatures have been replaced by 
slotted drum wound. The clearance between the pole-face 
and the armature is now comparatively very small and the 
armature notehes are wide, necessitating laminated pole- 
faces. The length of the armature is shorter in proportion 
to its diameter. In consequences of these changes the 
magnetic flux in the air-gap has been raised from, say, 
4,000 lines per square centimetre to 10,000 or 12,000. 
At the same time the ampere-turns on the magnets have 
been decreased and the magnetic leakage reduced to, say, 
one-fourth to one-fifth of that of the old ring wound motors. 
The carbon brushes are now run sparklessly in, or nearly in, 
the middle position, unaffected by reactance voltage or by 
large field distortion. The modern four-pole motor is at a 
disadvantage, compared with the old two-pole motors with 
copper brushes, in respect of dissipating the heat produced 
in working. The heat produced in the armature and shunt 
winding is no greater than of old. The heat produced by 
losses in the teeth and armature discs is serious with a 
dense magnetic flux in the air-gap, and can only be kept 
within reasonable bounds by a moderate surface speed of 
armature. The heat due to the carbon brushes is еоп- 
siderable with low voltages. With a surface speed of 
1,500ft. per minute the loss due to friction, and the loss in 
volts between the carbon and copper, may easily be equal 
to from 14 to 14 watts per ampere per brush. The heat 
thus produced can only be dissipated as follows: (1) by 
heating the motor itself; (2) by radiation ; (3) by conduction 
to a flow of cool air—that is, by ventilation. 

It is impossible to separate these cooling effects by 
ordinary observation, but some assistance may be given 
by the following table, which shows for a series of motors 


* Paper read before the Institution of Electrical Engineers. 


an assumed average weight, cooling surface, and loss of 
watts. These data are founded on an actual set of 
standard motors. There are also tabulated the square 
inches of cooling suríace per watt; the time the motor 
would require for a rise of 72deg. F. (40deg. C.) in tem- 
perature, assuming that no heat escaped elsewhere; the 
cubic feet of cool air per minute that would be required to 
prevent the rise of temperature exceeding 72deg. F., also 
assuming that the escaping air were heated 36deg. F., and 
that no heat escaped elsewhere. The relative change of 
these values, as the size of the motor increases, may be 
seen from Fig. 1. From this it may be inferred that the 
heating of the motor itself is of practical value when a 
motor works intermittently, as in a crane or a hoist, say, 
not ruuning more than 20 minutes per hour fully loaded. 


TABLE I. 


| 


z Ze = be £ 

: 7 КЕ T “23 3 d d 
5 E — 3 AD 323. 5 223 5 
_ oe 276 ЕЕ 505 2 m2. 2 
= 2 3 Wee Fz 732 2 - с2 84. 
‘2. us 3 =F 25 осв 8 ыт” 

к sz | глас | £2 | Sls | 283 
! от ДА c= x o^ и S. 2 22 
N 22 Mi es 534 = 22 32 
3 а ez 5 E Bro v 22 32 
7 < TA ZU o tz > 2 
— ae 

3 380 1,000 | 26 

5 580 1,300 ' 272 

7} 770 | noo | zi 

0 960 | 1,850 19 

15 1,200 i 2,300 1˙8 

20 1,460 ' 2 бо 1 

39 1900 | 3,250 | ' 176 

40 2.380 [3.850 , 15 

50 2,980 4. 300 v4 

бо 3.570 4.700 rs | 

75 44400 3.100 12 
100 5.700 5,700 | Uo t 


Radiation —It will be seen that the cooling surface per 
watt of motor under 5 h.p is nearly double that of motors 
over 50 h.p. The difference in the effectiveness of the 
cooling surface is far greater. For the hotter air inside 
the larger enclosed motor is near the top, the bottom of 
the motor remaining markedly cooler, and, therefore, the 
radiating surface less active. Also the magnet case may 
be three or four times as thick in the larger motor, render- 
ing the escape of heat of the metal proportionately less. 
Thus, although 2:5 to 2:0 square inches of radiating surface 
per watt lost may suffice for small enclosed motors, con- 
siderably more would be necessary to keep, вау, a 50-h.p. 
enclosed motor equally cool. In order that radiatin 
surfaces be most efficient they must be opposite to 98801 
surfaces, as all surfaces radiate heat in all directions. If 
there be a steam or gas engine or wall of a boiler-house 
near the motor, the effective radiation on that side of 
the motor will be partly neutralised although the 
intermediate air may be cool. When an enclosed 
motor is required of more than, say, 3 h. p., the usual 
means of obtaining the requisite cooling surface is to 
take a motor of larger size and reduce the output, the 
armature current being reduced —and, therefore, the arma 
ture reaction —and also the flux density in the air-space 
and ampere-turns in the poles. This reduces the heat due 
to losses in the copper, and still more the heat due to core 
losses. By such means the total heat losses are reduced 
until the cooling surface per watt of the large motor is 
sufficient for the diminished outputs. This, however, makes 
a costly motor for continuous working, even for moderate 
powers; a 20-h p motor wholly enclosed may give 10 b.p. 
at a passable temperature, but a 30-hp. motor would 
scarcely give 15 h.p. for the same temperature rise. A more 
economical arrangement for an enclosed motor is to place 
an open motor that may be fully loaded under a thin sheet- 
iron cover with ample inspection doors. This has been 
found convenient and satisfactory in flour mills, the case, 
though merely resting on the floor, being practically dust- 
proof and inexpensive. The cover must be roomy because 
the heated air remains in the upper part of the cover, the 
lower part remaining cool, and, therefore, ineffective as a 
heat radiator. Examples of open motors working satis- 
factorily fully loaded, placed in large covered recesses 
below the ground floor, and also enclosed in what might be 
compared to large, roomy wooden cupboards, are to be 
found in our clothing factories, many of which are driven 
by electric. motors throughout. 
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Ventilation.— The cubic feet of air required to keep the 
temperature rise below 72deg. is probably not less than 
the quantity tabulated— viz, about nine cubic feet per 
horse-power per minute for the smaller motors under 
10 h.p, and about five cubic feet per horse-power per 
minute for motors over 30 h.p. Experience shows that 
large open motors working to their full load can, by the 
aid of ventilation and radiation, be kept within the limits 
of 72deg. But when wholly enclosed they can only be 
kept cool by forced draught. From dps de estimation it 
seems that at least double the quantity of air per minute 
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covered by a roomy thin sheet-iron case, practically dust- 
proof, with openings for oiling and inspecting the brushes, 
the pulley standing outside the case. (7) Open covered 
motors: The same as No. 6, but with a smaller cover made 
wholly or in parts of fine wire netting. The large ares of 
wire-work prevents the tendency of any draught to cause 
the fine mesh to get clogged, and the motor fully loaded 
would be as cool as if unenclosed. This is specially adapted 
to textile mills where floating fluff is found, (8) Totally 
enclosed, but with forced ventilation like No. 4: This is 
necessary (a) when the motor is working in fumes very 
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FIG. 1.—Averaged Particulars of a Set of Motors, 


is then required. Electric motors, viewed in regard to 
their means of cooling, may be divided into eight classes : 
(1) Entirely open, having their bearings usually on a bed- 
plate which carries the magnets : Suitable for large motors, 
say over 100 h.p. (2) Protected open, the bearings carried 
by open covers at each end of the magnet case: This is 
the ordinary modern motor, say from 100 h.p. to 2 h.p. 
(3) Enclos 
openings covered by wire net or perforated metal. These 
are used in factories where the open motor is assumed to 
be less safe. If the mesh be not less than four per inch 
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Fic. 2.—Iron losses in C. 500 armature at different periodicities. J ises 
thickness 26 S. W.G. (i. e., Standard Wire Gauge = 18 mils) = 0 45 mille- 
metre. They are coated with Insuline“ and rest on the shaft. Weight 
of armature core, 81 kil mmes. Weight of armature teeth, 21 kilo- 
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the ventilation is not much interfered with, but if the 
mesh be much less, not only is the ventilation much 
impeded, but the wire-work is apt to become choked with 
dust and fluff, and the safety of the motor endangered. 
(4) Same as No. 2 or No. 3, but with a forced ventilation 
by means of a fan on the armature and a diaphragm or its 
equivalent to divide the fan suction from the delivery : 
This is necessary in an exceptionally warm place. (5) Totally 
enclosed : These are required for special purposes, and 
usually necessitate a considerable reduction in the output. 
(6) Covered motors: The same as No, 2 fully loaded, but 


ventilated : The same as No. 2, but with the 


injurious to the motor, fresh air being sucked into the 
motor from a pure source through a pipe and discharged 
near the motor ; (b) when the motor may be surrounded by 
inflammable gases, as sometimes in mines, the same air 
being circulated again and again through the motor and a 
cooling arrangement. Total enclosure with forced ventila- 
tion has been used to cool very large dynamos, cool air 
being drawn from outside the dynamo house and hot air 
discharged also outside. 

The examples given in Table IT. of the rise of temperature 
in motors open and enclosed are taken from records of 
ordinary tests in the workshop. The motors were of the 


© Hours. I 2 3 4 8 
Fic. 3.— Heating on Test 60 -h. p. Motor, 1,000 revs , Unloaded, Partly Open. 
usual type with decarbonised steel cases and laminated 


poles, the induction in the poles being from 13,500 to 
14,500. In most of the tests the motors drove another 


motor Panne as à dynamo whose current helped to drive 


the motor. Full particulars were taken every half-hour 
besides occasional temperature observations. АП these are 
omitted so as to confine attention as briefly as possible to 
the rise of temperature. The rise in temperature with the 
same motor with the same load in a given time is usually 
greater when the temperature of the atmosphere is higher. 
The rise in the temperature of the commutator in a given 
time under similar conditions can be considerably varied by 
differences of pressures, width, and quality of the carbons, 
the best results being determined by experiment. All the 
above motors had four poles. The particular figures of 
these tests apply only to the motors tested, but they are 
in general agreement with teste of other motors. They 
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show the reduced power permissible, if а motor be totally 
enclosed and continuously loaded. Below 3 h.p the loss of 
power may be inconsiderable. But a 20-h.p. open motor 
when totally enclosed is but little more than equal in power 
to а 10-h.p. open motor. In the above table it i8 shown 
that a 50-h.p. open motor could only give 21 h.p. with a 
permissible temperature of commutator. To obtain the 
minimum temperature with the reduced output the winding 
had been specially arranged. In short, whilst the power of 
a modern open motor is chiefly a function of its magnetic 
flux, when totally enclosed the power becomes a function of 
the area of its casing, considerably influenced, however, by 
its environment—that is, by the exchange of radiated heat 
with its surroundings or the motion of the surrounding air. 
ТАВРЕ II. 


STANDARD AS TESTED 
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The increased heating due to totally enclosing a large 
open-type motor is strikingly shown by the following 
experiments, and incidentally the increased iron losses due 
to high speed. The motor was designed for 60 hp. at 
1,000 r.p.m. in the magnet case of a 50-h.p. motor at 
600 r.p.m. The ventilating slots around the periphery of 
the end covers were at first closed. This had been proved 
greatly to interfere with the ventilation of a large motor, 
because a cylinder of hot air collects around the inside of 
the motor although both ends are open. The armature 
was open, the usual type, diameter 410mm. Slots 48, size 
12mm. by 30mm. The discs (which had the usual core 
holes) rested on the shaft 4 diameter. The magnetic 
flux was reduced about 15 per cent. as compared with the 
standard for 600 r.p.m. The armature was at first driven 
by belt from another smaller motor, and the amperes 
noted. On running the armature, fully wound, but 
with the magnets only excited, it was at once noticed that 
the increase of current on the small motor due to exciting 
the magnets of the 60-h p. was much more than anticipated, 
and that the armature rapidly heated. A series of pro- 
gressive testa was then made to determine the iron losses. 
The results are shown in Fig. 2. "These curves can only be 
approximate representations of the true iron losses, as they 
include other losses which could not be measured. А similar 
armature, but unwound, was substituted, and the tests for 
heating repeated with the same results. The stampings 
were by Messrs. Sankey with Insuline paint on them. 
The unwound armature was stripped and rebuilt, the 
stamping equally spaced by 10 sheets of tracing paper. On 
again testing there was no noticeable improvement. The 
armature discs were again removed, bored, and fixed on a 
gunmetal bush, the end plates for supporting the end wind- 
ing were turned thinner, and the cylindrical part for 
supporting ends of the windings were made shorter and 
thinner. The end plates were also separated from the 
stampings by paper discs. This made a slight improve- 
ment. After two hours’ run with air at 60deg F. the rise 
of temperature in the slots was 54 and in the centre of the 
core 66. 

The heating being evidently due to the discs themselves, 
Messrs. Sankey were written to and they sent their curves 
for the iron losses, which gave no caleulated agreement 
with facts. Finally, the armature was rebuilt with Stalloy 
stampings and tested unwound, but with the slots filled 
with wood and the magnets excited. The results are 
shown on Fig. 3. The rise of temperature in two hours 
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was 8deg. F. less than before, showing a slight advantage 
over ordinary stampings. The armature was wound and а 
fan fitted to the end of the armature to circulate the air 
inside. It was then tested as а totally enclosed motor 
with a load of 58 h p for three hours, with the following 
results: rise of commutator, 111deg.; fields coils, 88deg. 
It was again tested totally enclosed for eight hours, but 
with a stop of eight to ten minutes every hour (after 
the first four hours) to take temperatures. Load, 59 h.p. 
The final temperature rises were (air at 70deg. F.): com- 
mutator 170, armature 149, field coils 125, air inside 105. 
Particulars of the rise in temperature are shown in Fig. 4. 
It will be noticed that there was not much increase of 
temperature after the first four hours, but the temperatures 
then were impracticable. The fan was then removed and 
the motor ran at 59 h.p. as an open motor for eight hours 


FIG. 4.—Heating on Test 59-h.p 1,080 Open Motor. 


with the ventilating slots on the periphery of the end 
covers also opened; the final temperature rise with the air 
at 62deg. to 69deg. was: commutator 58deg., field coils 
48deg, armature 68deg. F. It will have been noticed 
from Table II. that the 50-h.p. motor totally enclosed at 
about 450 r.p.m. keeps reasonably cool with 20:5 h.p. 
This power probably would be the working limit at 
standard speed. The cooling surface of the totally enclosed 
motor per watt lost should be apparently not less than 
3} to 4 square inches; but this depends on outside ventila- 
tion. Оп long tests the temperatures have often been 
known to go down after three or four hours, due apparently 
to draughts caused through opening doors. 

The heating of the armature at high speeds beyond tbat 
given by the usual formula may be in part explained by 
the formula being founded on experiment that might be 
indicated by curves, whereas curves indicating the flux 
changes in the teeth and armature would show а greater 
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Fig. 5. — Heating and Cooling of a Magnet Coil. 


maximum and far greater rapidity of change at parts of a 
complete period. Many measurements of temperature 
have been taken at intervals of one to two hours, 
necessitating stopping the motor tested for five to ten 
minutes. On attempting to plot curves from thes» 
measurements showing the rise of temperature, it was 
obvious that there was a fall of temperature during each 
interval, especially in small motors, rendering the results 
of the test useless for the purpose intended. The convex 
curve (Fig. 5) shows the gradual rise to a maximum tempera- 
ture of an overloaded field coil of a dynamo (without an 
armature) and the concave curve the shorter interval of 
time to reduce the higher temperature after the current is 
cut off. Thus in this curve if any line A BC D be drawn 
A B represents the time required to rise to a particular 
temperature B E (measured outside the coil) and C D the 
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time to cool. For the higher temperature which illustrates 
. practical work C D is small compared with AB. The 
dotted line shows the average internal temperature 
calculated from the reduced current as the temperature 
rose. The coil was fully exposed to the air, and it was 
noticed that the temperature between the coil and the magnet 
ring was the same as outside the magnet ring near the 
pole. In enclosed motors the outside of the case may at 
times be 20deg. F. cooler than the magnet coils inside. 

The great advantage of intervals of light or no load in 
the cooling of loaded motors may be roughly judged from 
Fig. 6, which explains why heavy overload can be borne 
with intermittent work without undue heating, as in crane 
motors. This advantageous cooling with intermittent loads 
can only be obtained when there is a considerable differ- 
ence of temperature between that of the air and the 
highest permissible of the motor. If the air be very 
warm, 80 that this difference is comparatively small, the 
motor gets hot in less time than it cools. It will be seen 
on Fig. 5 that G H is less than K L. It has often been 
noticed how a comparative small opening in а metal cover 
or (Class 6) enclosing an open motor would reduce the 
temperature. If the escaping air had a temperature of 
72deg. F. only one-sixth the quantity given in table would 
suffice to carry off one-third of the heat, and if the velocity 
were only 2ft. per second a moderate opening would 
suffice. It may be noticed that there is no such thing 
as à gas-tight motor, even if the shaft worked through a 
stuffing box. The expulsion of, say, 15 per cent. of the 
enclosed atmosphere when it was heated, and the entry of 
the same amount of gaseous air from the outside on cool- 
ing, would cause the average condition of the atmosphere 


Temperature. 


ours. 


Fie. 6.—Intermittent Load. 


outside and inside soon to be similar. To enclose a motor 
tightly to keep out noxious gases is a delusion. Time 
forbids any detailed account of experience with the various 
ways of protecting motors. In an explosive atmosphere 
they must be totally enclosed, and strong enough to with- 
stand an internal explosion as made by the author for a 
mine some 18 years ago. 

Experience with open motors exposed to various noxious 
chemical fumes shows that although the motor’s appear- 
ance may be spoiled and soldered joints affected, yet the 
motors last so long that it is better to let them wear out 
and buy new ones rather than put up with the troubles 
from enclosing them. In the author’s opinion, the reasons 
given for totally enclosing any but very small motors 
(Class 5) are usually mistakes. In the case of insurance 
risk they tend to defeat the object in view. In nearly 
every place where power is required for manufacturing, 
open motors may be used and easily protected against the 
real or supposed dangers of its particular environment. 
Enclosed motors with a current of air forced through them 
either by means of a fan or chimney may be considered as 
open motors so far as heating is concerned. In order that 
a continuous-current motor may give the least trouble, it is 
important that the arrangement be such as to keep the 
commutator as cool as possible, and vice versá. The con- 
clusion is that totally enclosed motors (Class 5) are under 
к! е and in general their use сап be 
avoided. 


River Plate.—The petition submitted last year to Congress by 
Messrs. Fontenelle and Co. for а concession for an electric tramway 
from Alsina and Pozos to the new Liniers slaughter yards, and then on 
to Liniers, Ramos Mejia, and San Justo, has 5 
on by the National Railway Department. 
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THE MANAGEMENT OF ENGINEERING 
WORKSHOPS.* 
BY EUSTACE THOMAS, B.SC. 


The subject of this paper was chosen as affording a 
valuable incentive to the study of modern methods in 
practice, and not merely as proposed on paper. By the 
courtesy of a number of gentlemen—to whom the author’s 
grateful acknowledgments are due—visits were paid to 
works engaged in widely different ‘manufactures, and the 
details of organisation and of the ** paper” used were gone 
into at great length. The results of the author's impressions 
are presented after much thought with the desire that they 
may provoke useful discussion and interchange of ideas on 
a subject which is yet far from its full development. 

Variety of Systems of “ Paper.’—The amount of paper 
necessary for handing on instructions and keeping records 
and costs varies greatly, being very large in some works 
and yuite small in others. There seems to be no generally 
adopted system, and the same result is often achieved in 
quite different ways. It is impossible in a paper of this 
character to compare these systems in detail, and it is 
proposed rather to deal with the general principles and 
common objects of such systems. 

General Shops and Specialised Shops.—Most of the shops 
visited, which had an efficient modern organisation, were 
specialised shops where the work was almost wholly standard, 
and non-standard work was discouraged. Such shops often 
reach a wonderful degree of efficiency and simplicity. The 
organisation of a general shop, where changes are frequent 
and much material is built to special order, is immensely 
more difficult, and efficiency is frequently much less. 
While this fact is usually recognised, such general shops 
exist in large numbers. As people really come to realise 
the difference at its full value, such general shops must 
diminish in number. Апа if it is possible to run such a 
shop efficiently, it should be easily ible to run а 
specialised one; hence, much of what follows will be stated 
with the general shop in mind. In one of the works visited 
there were two quite separate establishments, in one of 
which meters were manufactured, and in the other switch- 
gear. The one was specialised, the other general.. The 
simplicity of the one when compared with the other brought 
the matter home to the author's mind in the most con- 
vincing manner. To give these impressions some pretence 
of an orderly arrangement, the author has grouped them 
under the following heads: (L) separation of head work 
and manual work and development of routine ; (IL.) hand- 
ling and distribution of material—waste ; (III) labour 
efficiency day, piece, and premium systems; (IV.) cutting 
and non-cutting times ; (V.) execution of work to time. 


I.—SEPARATION OF HEAD WORK AND MANUAL WORK. 


The genera! principle is that the manual worker should 
not have any avoidable head work todo. It is generally 
agreed that the workman in every case should have a 
drawing, or even a sketch, to work to fully dimensioned— 
that is, that the workman should have only manual work, 
and all head work should be done by the draughtsman or 
designer. 

List of Material.— On the same principle a complete list 
of material should be prepared in the office, containing 
every single detail that may be required. The application 
of the rule is frequently carried out imperfectly. In one 
works every part of the gear was detailed in a printed 
specification with catalogue numbers, except the bolts, nuts, 
split-pins, and other small store parts used in erection. 
Incidentally, erection was day and manufacture premium 
work. In hundreds of works the material is still requisi- 
tioned from the drawing by the foreman or the workman 
without a list. In every case where the list is not prepared 
beforehand or is incomplete the workman becomes a head 
worker, and he is usually a very inefficient and expensive 
one. Moreover, a list must be got out by someone, and if 
this is done in the works it will have to be thought out 
and written out every single time that the job repeats 
itself. The certain result is preventable expense and loss 


of time. ‘The list should be prepared in the office even if 
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only one article is to be made, but in such form that it 
may be readily available for any future work. 


List of Operations.—A still further application which is 
only seldom made, and only in the most advanced shops, 
is that there should be provided also a list of operations in 
every case where а new workman might possibly be in 
doubt. This applies particularly in some classes of switch 
work. Otherwise the foreman must give these instructions 
every time the work is given out, which implies preveutable 
waste of time. He may forget or the man may do so, and 
that means imperfect work or waste of work and material. 
If the job is given to à new man, the advantage is par- 
ticularly great; but even if the same man gets the job his 
memory is not to be trusted. This is particularly the case 
where less skilled or boys' labour is used. 

List of Tools, Jigs, etc.— There are the same arguments for 
this list as for the last. It saves head work, defects of 
memory, and consequently great waste of time, and makes 
it easy for the foreman to have the tools collected in 
advance by the labourer who collects material, and deposited 
гасу оп the man's bench or machine before he requires 
them. 


Duties of Foremen —The same principle deserves the most 
eareful consideration in defining the duties of foremen. 
These may come under two heads: (A) clerical or adminis- 
trative: such as giving out work, seeing that there is no 
delay caused by waiting for material, watching the efficiency 
of the workmen, planning to get work executed to time, 
etc.; and (B) technical: methods, tools, and jigs, for 
executing work, for overcoming difficulties, for reducing 
cost of production, etc. Probably in most existing shops 
these two functions are combined, à foreman's clerk being 
often provided to assist function (А) and tool fitters to 
assist (B). In some highly organised modern shops visited 
the foreman was chiefly occupied with function (B), but the 
conditions were usually rather special. The most modern 
tendency seems to be to give the foreman function (À) to 
carry out. In regard to (B), he must be technical enough 
to know if matters are not going rightly, and in such case 
set an expert tool fitter to study them out and do what is 
required. This seems to the author essentially the right 
system, especially when day work is going on. The shop 
will not work efficiently unless each man feels that the 
foreman is always about and vigilant, and this is impossible 
if he attempts to study out technical points. Equally, he 
cannot possibly worry out technical matters efficiently if he 
is subject to constant interruption through his duties under 
function (A), and it is better to put on a man who can give 
the work undivided attention. 

Human Element.—It is of essential importance to recognise 
that all employés are only human, and, therefore, liable to 
slack, liable to forget, and liable to neglect or to alter 
certain of their duties, unless these are defined and a check 
frequently taken. In one works the responsible organiser 
stated that he had to be constantly on the look-out to see 
that routine duties were not neglected, and to nip in the bud 
numerous “improvements” on the system by individuals 
which would render it unreliable. In another case one of 
these improvements was discovered while the author 
was walking round to examine the working of the details 
of the system. 

Routine and Red-Tape.—The best way to minimise these 
difficulties is to have a sufficient amount of red-tape or 
routine, and to have the routine for each man written out. 
A. sufficient amount of red-tape is really essential, and also 
cheap, for it assumes that the work follows à well-worn 
and accustomed track. And, on the other hand, it is to 
be remembered that discretion allows indiscretion, and the 
latter is costly out of all proportion. 

Routine Books.—A routine is useless unless kept up by 
constant supervision. It is here that systems most 
frequently work badly. The best way of preventing this 
that the author knows of is to have & routine book for 
each man who has routine duties—this to have columns 
ruled off for days or weeks. Each day or each week a tick 


or & date is put in the appropriate column to signify that 


that duty has been attended to, or to show the date to 
which that duty has been brought up. АП these routine 


he сап glance through a large number in а very short 
time . 

Weekly Inspection.—In the same way each week at a fixed 
hour the manager should walk round the works, and all 
books used should be laid out in readiness. А glance at 
the latest pages willshow if these are being entered, posted, 
etc., as intended, or if an “improvement” is being made. 
The packing-case records, as an example, often repay this 
trouble. At the same time any difficulties can be brought 
up for solution. In this way the manager has his own 
routine, and should observe it as rigidly as he requires his 
subordinates to observe theirs. 

Summaries and Abstracts —In some of the works visited 
all sorts of summaries and abstracts were prepared, which, 
if periodically inspected and acted on, would probably be 
more than worth their cost In some cases, however, they 
certainly were not regularly examined. In such cases they 
are worse than useless, for they cost money needlessly, and 
they convict the management of slackness which will 
certainly be reflected through the works. If used, it is 
worth while to have quite a number of these summaries, 
as long as their collection is made à mere mechanical 
matter not requiring skill or any but cheap labour. The 
general principle is always to diminish head work, eliminate 
memory, and leave no excuse for forgetfulness or omissions, 
but all the time to make it easy to detect defects just as 
800n as they arise. 

Application to Clerks’ Work.—In one works the human 
element is recognised in a curious manner. In the costing 
work forms have been prepared so as tc eliminate writing 


as far as possible and against each space are set full 


instructions for filling in Moreover, additions and subtrac- 
tions are done by a simple slide rule invented by the 
manager. This makes these operations merely mechanical, 
and the feeling of tiredness that is liable to set in near the 
end of the morning or afternoon is not expected to have 
80 detrimental an effect as usual. 


Inspection of Costs.—It is of little use recording compara- 
tive costs if they are not looked at Where kept on cards, 
it is easy to place all cards on which entries have been 
made in a separate drawer each day. The manager can 
then inspect these quickly each day before they are put into 
their respective places. | 


II. HANDLING AND DISTRIBUTION OF MATERIAL. 

Lists of Malerial.—Material must be booked, and this 
means that someone must write out a list of it. It is far 
the best way to do this in the office, even if only one 
article is required, and to preserve in this way a uniform 
routine system. But the same list, if prepared with thought 
for standard work, can serve several important purposer, 
plenty of copies being prepared and distributed: (a) The 
storekeeper marks it for material in stock or to order. (b) 
The stores issue goods from it to the foreman's auxiliary 
Stores without further requisition. (c) The foreman can 
check by it all material at any stage. (d) The drawings 
baving been cut up into as many parts as there are pieces 
or groups of pieces to be made, a copy of the list is also 
cut up and pieces attached to the divided-up drawinga for 
the workmen's use. (e) Oa а further copy, against each 
item is marked the time by which it must be completed, 
in order that the whole of the work may go through to 
the date desired. Each shop foreman must have his own 
copy marked. (f) A сору goes to the cost department. 
The work can be priced against this list in advance if 
required, and aetual issues and returns can be checked 
against it. If any one of these functions is omitted, delay, 
waste, or other trouble will follow, and the importan e of 
the list is sufficiently obvious. 

Arrangement of Lists.—W here work is executed in diffe- 
rent shops 16 із of assistance to subdivide the list accord- 
ingly. Any assembled parts which may be used for other 
work are best given separate lists, as they may be manu- 
factured for stock. 16 is convenient to submit the pencil 
Jist to the foreman, and to arrange in the order of import- 
ance of execution. It is quite easy to do this, and it saves 
time and thought to the foreman ever afterwards. li 
several parts are given out together (as is regularly done 
in switch work) these can be grouped together, if this is 


books go to the manager at a stated hour each week, and | attended to on the pencil list at first, 
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Catalogue Numbers.—It is well worth while to devise a 
system of catalogue numbers to cover all single: pieces. 
A numerical system is very simple. An examination of a 
large number of drawings will enable all pieces to be 
divided up into a sufficient number of classes. Thus 
capstan rod work might be classed as 27, and it could be 
subdivided into sub-classes 27-1, 27-2, 27-3, and so forth. 
These class numbers are the numerators, and serial numbers 
are used as denominators. A separate card is made out for 
each piece, and reference is entered to every drawing or job 
on which used. The uses are numerous: (a) This catalogue 
number appears on each drawing and on each list of material 
against each piece. (b) It facilitates comparison of costs. 
(c) It facilitates estimation by the ease of reference to all 
other peces at all like it. (d) It facilitates standardisation 
by making it easy for any draughtsman to see what has 
been done before, and to use something already made if 
possible. (е) Patterns are marked with this number and 
Stored in trays or spaces marked with the class number. 
This often saves new patterns by making reference easy 
to all existing ones. (f) The stores are arranged as far as 
possible to follow this classification. The system is not 
nearly so difficult to put into operation as might at first be 
thought, and has obvious advantages. 


Auziliary Stores.—The percentage of time lost through 
waiting for materialis always greater than appears casually. 
The orderly progress of the work through the shop may 
also be disturbed and the whole time programme dis- 
arranged. It is probably well worth while to let the 
foreman have an auxiliary stores under his own control, with 
plenty of easily accessible shelves. All material for an 
order is delivered here and sorted out in а space prepared 
for it. With each lot is placed the drawing and even the 
job ticket. Any partially completed work is returned to 
the same spot to await assembly. Special tools and jigs 
can also be collected with the material and all given out 
together. With this system the foreman can see at a 
glance how the work stands, whether he is short. of 
material, ete. It is advisable to have plenty of tins of 
suitable sizes to contain small serews, parte, etc., so that 
these may be easily handled and not be mixed. 


Shop Drawings.—These consist of pieces of cardboard 
carrying that part of the drawing required for any one 
piece or group of pieces given out to one man only at a 
time. On the same card is the list of material, cut off the 
general list, the list of operations, and the list of tools, 
gauges, jigs, etc. The separate cards are numbered serially 
and usually kept together. Those required for a job are 
distributed in the auxiliary stores in the space allotted. 
There should be some material to each card, if all material 
has been collected. The above refers, of course, to such of 
the work as is small enough. 


Losses, Scraps, ete.—If a rigid rule is made that small 
material shall always be returned to the stores when any 
part of the work is completed or is stopped from any 
cause, there will be fewer losses, and the man concerned 
may be made responsible. Incidentally, it will check the 
giving out of too large jobs and the changing from one job 
to another before the first is complete. The work should 
be checked at each stage for accuracy and number of pieces, 
and any scraps should be dealt with and recorded, and 
orders for replace at once attended to. All scraps 
and defects in workmanship should be entered on the job 
ticket and in a report book which goes before the manage- 
ment. In one works a weekly return is made of : (a) mate- 
rials scrapped through fault in the material; (b) labour 
wasted through fault in the material; (c) labour wasted 
through faulty workmanship ; (d) material wasted through 
faulty р ; (e) eost of putting any jobs right if 
that is possible. slip cut off a duplicate of this return 
is pasted on to the cost card, and defects of workmanship 
аге entered each week against the man on a special card 
giving his record for the half-year. This system has been 
working for some years, and it is considered that the saving 
which has resulted much more than pays the cost of the 
clerical work. 

Inspection at Each Stage.— There is no doubt that this 
pays for itself even in such work as switch work. It із a 
sort of police system, and if relaxed trouble is liable to 
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creep in at once It is not very usual or systematic in 
many general shops, and particularly with such work as 
switch work. 

Too Large Stock Orders. — Where both special or general 
work and stock work are going on together, it is easy to 
break off a stock job. This is always disadvantageous, and 
to avoid it: (a) stock jobs should not be too large; (b) work 
should be done on as few stock jobs as possible at one time, 
concentrating on these as many men as are available. In 
this way no stock job need last long, and the liability to 
break off or to finish a part only of the order is conse- 
quent diminished. This matter needs emphasising. 

early all foremen have а natural inclination to get а 
large number of orders in hand at once, all progressin 
slowly and, perhaps, frequently hung up. If this is stop 
there will certainly be less total labour used, and the orders 
will all be completed in less time. 


III.—LAnouR ErrICIENCY. 

Day Work versus Piece or Premium Work.—If a number 
of shops are visited in succession, some working on day 
work and some on piece or premium systems, the differ- 
ence impresses itself most strongly. With piece or 
premium work there is not only a brisker air about, but 
also the author seemed always to notice a more cheerful 
atmosphere. Probably the reason is that with either the 
piece.or premium system the man feels that he is working 
for his own benefit. The following are some disadvantages 
of daywork, especially in general shops: The men slack off 
as soon as the foreman’s vigilance relaxes at all. Some men 
regard it as a matter of principle to make jobs last as long 
as possible with a view to increasing employment. The 
men are quite content to wait for material. The handling 
of material by the foreman is always less efficient. Costing 
is uncertain and unsatisfactory. Some advantages of 
premium or piece work are: Each man has an interest in 
the work. The men press the foreman to give efficient 
delivery of material, and the foreman is thus placed between 
two fires. Each job must have careful consideration before 
being committed to a price or time which may be hard to 
change. Each job makes the estimation of new work 
easier. The foreman has more time to plan his jobs, and 
is better able to estimate for and keep correct promises of 
completion. If the assemblers are on piece or premium 
work, they draw attention themselves to any inaccurate 
manufacture of parts coming to them. 

Day Work to have Time and Price Esttmated.—In cases 
where day work seems necessary, it should be insisted 
on that a price and time aro estimated for each job, even 
although these are not made known to the men. The 
actual price and time must be compared later with this 
estimate. The effect is to force attention to all day-work 
jobs, and in some measure to bring about the other 
advantages enumerated under premium and piece work. 
But, further than this, it must eventually make the foreman 
desire to get piece or premium work in where he has been 
accustomed to give out day work, for if a price has to be 
given in any case it is easier for him if it is given to the 
man outright and the man is working with him to keep 
the time down. The simplicity, comfort, and general 
advantage of piece or premium work cannot be sufficiently 
proclaimed. So much so, that where appreciated every 
manager of a general shop will find means to introduce 
it to a much greater extent than is at present common. 

Premium Work.—It was well known that with piecework 
а man seldom attempts to earn more than about time and 
a quarter, for fear of getting the rate cut. This caused an 
uneasy feeling in the employers that they were not getting 
the best efficiency, and it was hoped by the introduction of 
the premium system that this difficulty would be got over, 
а promise being made that the time allowed should not 
be altered unless a new method were adopted. In fact, the 
masters hoped that they might be able to relax some of 
their vigilance, and that the men would of their own 
accord do their best in their joint interests, Sucha golden 
vision was not likely to be realised. The men know quite 
well that if they make too much premium a new method 
will always be found. The author has been amused to 
find that the managers of some of the works visited have 
declared that the rate was never cut, Their responsible 
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assistants, however, have usually acknowledged, on being 
pressed, that practically the same result was obtained by 
this plan of “finding a new method.” The practical result 
is that the premium system, after all, requires just as 
much vigilance as the piecework system. It has the 
disadvantage of requiring rather more book-keeping, and of 
rather more difficulty in adjusting the price when a 
mistake has been made. If there had never been any 
cutting, the older firms would have been placed at con- 
siderable disadvantage as compared with newer firms, and 
would find that they had been pioneering for such newer 
firms, who are enabled to take advantage of the improve- 
ments effected and set shorter times to start with. In 
actual practice, however, it is probable that the greater 
proportion of the rates fixed, especially in large machine 
work, are pretty correct, and there is not perhaps so much 
scope for any undue bonus to be earned. 

Expert Check on Times Set. Where it is considered that 
the best results are not being obtained the author is con- 
vinced that the only way to improve matters is to have 
enough expert men who are paid well, and can be relied 
upon to work in the employer’s interest. Such men, for 
example, may act as rate fixers. One or more of them can 
work on such of the jobs as seem to require checking, and 
they will advise on any changes that seem likely to be 
profitable. In particular they seek economy in “ non- 
cutting” times. It seems very desirable that the rate 
fixers should keep their hands in in this way, otherwise 
some stagnation is probable. Also if some system of 
remuneration for improvements they effect can be intro- 
duced, it will probably yield a very profitable return. 

IV.—CurriNa AND Non-Cuttina TIME. 

On small work especially the proportion of non-eutting 
time is sometimes very great. Ina certain rather tricky 
job & very experienced rate fixer set the following time: 
cutting, 16 minutes; changing tools, 10 minutes ; gauging, 
20 minutes; setting up and fixing, 30 minutes. This, of 
course, was not quite an average job, but in particular the 
item for gauging is to be noticed. 

Gauging.—There happened to be a number of surfaces 
to machine, and each to exact dimensions. "'Gauging" 
ineluded the actual measuring and the successive short 
cuts necessary to get down to the exact depth for the 
final eut. A little thought will show how antiquated and 
wasteful are the ordinary methods of doing this. А cheap 
gauge or micrometer is badly required which will tell in a 
second or two to ordinary men just how far they are off 
the final dimension, and then means are required to set the 
tool forward just that amount. Micrometer heads on lathe 
Bcrews are useless without the micrometer or gauge for 
showing how much remains to be taken off. The intro- 
duction of some cheap device of this sort will easily effect 
an appreciable percentage economy. 

Changing Belts.—With belt-driven machines and cone 
pulleys the speeds usually change in not less ratio than 
1'75 to 10r even 2 to 1. In the latter case we shall on 
the average be working at just three-quarters of the correct 
speed, and the cutting time is increased one-third. This 
is a very serious loss, and argues strongly the advantage of 
а gradual speed change device; also of some cheap speed 
indieator to be applied to the work and show instan- 
taneously the rate of cutting. But in an even simpler way 
losses constantly occur. It is usually not quite easy to 
change from one speed to another, and the tired man in 
particular will not take the trouble to speed up and down 
as often as perhaps he should. One large firm doing very 
accurate work provides a handle which automatically shifts 
the belt by pressure to right or left. There is no doubt 
the cost of this has been repaid many times. 

Quick-Change Drill Chucks. — A quantity of work comes 
under the radial or single spindle drill, and requires fairly 
frequent change of drills. Quick-change drill chucks, which 
enable the grill to be changed instantaneously without 
stopping the spindle, may easily save anything from 10 to 
50 per cent. 

Setting Work in Jigs.—In small and thin work the cutting 
time is often very little, and the ren and handling of 
the jig may be a large percentage of the whole. In one 
shop where the work was all repetition, and large numbers 


of very expensive jigs were used, the foreman estimated, 
at a rough guess, 25 to 75 per cent. of non-cutting time, 
a multiple spindle drill being used, and very good jigs. 

Picking-up Tools.—In one very accurate and tricky job, 
requiring a number of operations to be performed from the 
same setting, and requiring a number of tools in successive 
use, the author was impressed with the small cutting time, 
and also with the loss in finding and picking up the exact 
tool required. A large block, having exactly as many holes 
as tools and gauges, and with these arranged in suitable 
groups, will save its cost many times over. A careful 
study of this particular job enabled the time required for 
it to be halved, with considerably greater satisfaction in 
the character of the work turned out, and all by attention 
to these small details. The above details will sufficiently 
emphasise the point that there is a large field open at 
present for improvement to reduce the non-cutting time as 
well as the cutting, and that employers may often profitably 
take obvious opportunities of economising which lie ready 
to their hands instead of looking abroad for new tools. 

Visiting Consullants.—In America, and in а few cases in 
this country, visiting consultants are called in to examine 
the works, its lay out, its organisation, and to suggest 
improvements. Such men must have an experience which 
no one attached to a single works can possibly attain to, 
and should be able to exercise it without breach of con- 
fidence. In any single concern there must be some 
tendency to stagnation, and there seems as good reason for 
the visiting consultant as for the visiting auditor, whose 
services are now regarded as essential, and taken as a 
matter of course. 


V.—EXECUTION OF WORK TO TIME. 


In a general shop having many small jobs in hand at 
once it requires a very clever foreman to give times of com- 
pletion of all work in hand which he can adhere to, and 
yet not have too much labour employed. The author has 
devised a special indicator for the purpose, which gives the 
foreman a bird's-eye view of the work in hand and of the 
capacity for work. It requires that time shall be estimated 
on all work in detail, whether on the day, piece, or premium 
systems. One or more suitable s are laid out with 
horizontal grooves to represent the different men in classes 
according to employment, wages, etc. ; some spare grooves 
are also allowed to each class. Vertical lines are drawn to 
scale to represent hours, days, and weeks. Fairly narrow 
strips of card are cut off for each job, of length equal to 
the number of hours estimated, and marked with the job 
number and date by which completion is required. These 
are then set up in the grooves, always to the left of the date 
marked on them. If there is more work in hand than 
capacity in men, some cards must go into the spare grooves. 
The card to the left in each groove is always the job in 
progress at the time with that man, those to the right 
being arranged in the order of present urgency. They 
can be reshuffled later as altered circumstances may seem 
to require. Thus the foreman or manager can see at a 
glance what work is likely to be late, what is the present 
capacity for new work, stock work, etc., what jobs are 
hanging, and where it is desirable to take on or discharge 
men. Тһе material labourer can also see what ШАШПАЙ, 
tools, etc., are likely to be required soon, and get them 
ready. The cost of keeping up is small, and amply repaid 
by the advantages. 

In conclusion, the author would recapitulate a few of the 
points which stand out most strongly before him: (a) Make 
it unnecessary for the workman to think or remember 
what ean be committed to writing, and he жы. forget. 
(b) Some red-tape is necessary and cheap. Remember 
that discretion may also mean indiscretion. (с) Use 
routine books arranged for easy weekly inspection. 
(d) Give every piece made a carefully chosen catalogue 
number, and use this everywhere. (e) Provide an auxiliary 
stores for each foreman where there is much small work. 
(f) Make use of the list of material in the numerous ways 
suggested. (g) Drawings should be divided up, and each 
detail given a list of operations and tools. (Л) Get as many 
men as economically possible on to each order in progress, 
and so have as few in hand at any one time as possible, and 
finish each quickly. (i) Check standard jobs by expert 
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labour, and reward improvements made. (j) Insist on an 
estimate of the time required for each day-work job. (k) 
For the sake of comfort, as well as for economy, displace 
day work as much as possible. (J) Keep the attention 
directed to the non-cutting " losses, especially with small 
work. (m) Keepthe whole of the work under general view 
by means of a suitable foreman's indicator. 
It'should be pointed out again that this paper is merely 
a record of some impressions received, and does not pretend 
to be а system of works organisation; also that the 
author's interest being chiefly among small work, much of 
e has been said must be taken particularly to refer to 
thi 
a — 


HIGH-SPEED ELECTRICAL MACHINERY.* 


BY GERALD STONEY, BENG., MEMBER, AND A. Н. LAW, 
B.ENG., ASSOCIATE, 


(Concluded from page 557.) 


A further advantage of coils thus wound and protected 
is the permanence of the balance of such rotors. Formerly 
with unprotected coils the windings had to find their own 
555 as they were squeezed up by the centrifugal force, 

y the sliding of the insulation along metal surfaces more 
or less smooth. Thus the insulation was sometimes damaged, 
and perhaps one or two coils went further up than others, 
thus throwing the rotor out of balance. Оп running 
again other coils would move slightly, and во the 
balancing process had often to be repeated several 
times before a stable condition was reached. With the 
metal cases the coils take up their final position at once 
and stay there, and it is à common occurrence for а rotor 
to go straight up to 25 per cent. over speed the first time 
it is turned round without requiring any further balancing. 


— 


Main Alternator, fucrat D .. Leakage Winding. 
FIG, 11.—Diagram of Connections. Leakage Winding. 


In the case of large rotors the pole-tips are made to slide 
over a tee-shaped projection on the rotor body, and the coils 
are wound separately in coil cases and slipped over the poles 
before the pole-tips are put on. 

In selecting material for high-speed work it is particularly 
necessary that it should be of the best, and it is most 
desirable not to obtain high tensile strengths at the expense 
of the ductility of the material. It is rather tempting to 
do this, since a design can often be materially improved 
and cheapened by using а large diameter and high 
peripheral speed, while the factors of safety can be 
kept high on paper by using such material, but it 
is on the ductility that we rely for properly distributing 
the stresses between the various parts, while material 
of too great hardness may easily be cracked or flawed 
accidentally either during construction or afterwards. 
As in the case of continuous-current machinery, one object 
is to get the maximum output at the highest speed possible. 
The strengths of the materials limit the diameter and 
length of the rotor, and, therefore, both the available flux 
and ampere-turns. This again limits in the stator the 
output for а certain inherent regulation. If, however, any 
method of compounding the alternator to improve the 
regulation is adopted, much larger outputs can be obtained 
from a given carcase. Many methods of doing this have 
been proposed, but most of them depend on either com- 
mutating a portion of the alternating current or causing 
certain parts to become saturated as the load increases, or 
by varying the effective resistance of the winding on the 
exciter magnets. The first is objectionable on account of 
the trouble given by commutators, the second since the 
compounding will vary with varying voltage, and the third 
is generally too slow to allow for rapid changes of load. 
A method of compounding has recently been brought out 


* Paper read before the Institution of Electrical Engineers, 
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(see Parsons’s and Law’s patents 24,141/05 and 13,712/07) 
which avoids these difficulties. 

The exciter is provided with an alternative path for the 
magnetism in parallel with the armature, which we call a 
‘leakage path." This “leakage path” is provided with a 
winding, which is in series with the stator winding, and as 
the alternating current in this rises it chokes back the 
magnetism, or, in other words, increases the magnetic 
resistance of the leakage path. Thus more flux goes 
through the armature, and, therefore, the voltage of the 
exciter rises and compensates for the tendency of the main 
voltage to drop. In a three-phase alternator there is 
generally one leakage path in each phase, and if the 
primary current is at high voltage a current transformer 
is generally used. These leakage paths are easily adjusted 
for any desired amount of compounding, or for any power 
factor. Fig. 11 shows diagrammatically this arrangement 
fitted to the exciter of a turbo-alternator, and Fig. 12 gives 
the comparative regulation on varying load with and 
without the leakage path in action. 

The authors have in this paper endeavoured to trace out 
the progress of the high-speed dynamo from its first incep- 
tion by Mr. Parsons in 1884, and to show the difficulties 
that had to be met at each step before turbo-dynamos and 
alternators could claim their present commanding position. 


— 


Main Volta ge 


—— — 
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Fig. 12.—450-kw. Turbo-Alternator Voltage Regulation Putting сп Load. 
Rheostats unaltered. 


They have also tried to describe briefly some of the more 
important features of the modern types and to show the 
principles on which they have been constructed. As regards 
the future, it is hardly possible that progress will be quite 
as rapid as it has been in the past, but it is certain that 
still larger turbo-units will be built both for direct and for 
alternating current, and in their design many problems 
will be eneountered which will demand the highest skill of 
the scientist and the engineer. | 


- DISCUSSION. 


Prof. Si.vanus P. THompson expressed his indebtedness to 
the authors for their interesting paper, which did not profess to 
be more than an account of the highly successful doings of one 
firm—that of Messrs. Parsons. He had analysed some data 
relating to modern machines in order to find out what progress 
we had made in the last 20 years in the utilisation of materials, 
and he had found that the tendency was in favour of smaller 
machines in proportion to their output. Taking as the basis of his 
comparison the diameter of the machine multiplied by the arma- 
ture core and divided by the output in kilowatts, he found that 
in 1884, in tho case of a small continuous-current 8-kw. machine, 
the average coeflicient of size in proportion to output was 2:4. 
In 1889 the average coefficient had gone down to 2 and in two 
recent examples of 750-kw. and 1,000-kw. machines the 
coefficient had gone down to 0:917 and 0:828. It would be seen 
that for continuous-current machines the output was now about 
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three times as much in proportion to the size of the armature. 
The figures for alternators were still more striking. In 1889, in 
the case of a 75-kw. single-phase machine the ratio was 3. A 
little later, a machine of 105 kw. had a ratio of 1:76. In 1894, 
а machine of 350 kw. had a ratio of 2:8, and between 1894 and 
1896 a 1,000-k.v.a. machine had an improved ratio of 1°73. The 
4,000-kw. machine made at Carville, and shown in Fig. 9, had a 
ratio of 0:64. Thus it would be seen that the ratio had gone 
down more than one-fifth. He claimed that a firm that could 
do this in the years between 1889 and 1903 had made a remark- 
able advance. With regard to the comparison of winding 
between the ring armature and the drum type, Prof. 
Thompson thought the argument should be reversed. 
The given thing was the number of segments, and not the 
number of conductors. For a given number of segments 
the Gramme armature had twice the number of conductors, and 
16 was, therefore, worse than the drum. This appeared to be 
acknowledged by the authors, who in another part of the paper 
referred to the greater self-induction of a бшш winding. 
He supposed the argument referred to bipolar machines. As to 
theuse ofsmooth-coredarmatureson continuous-current machines, 
which appeared to be still preferred to the slotted cores, the 
reason appeared to be that of better commutation. He thought, 
however, that there must be another reason. If slotted armatures 
were used with slots of the usual size, the frequency of charge 
of the magnetism as the teeth moved in and out must be 
deleterious, and eddy currents would be set up in the pole- 
pieces. This was a reason why teeth should Bo avoided in 
machines of this type. It was difficult to understand the 
authors’ statement that the method used by Messrs. Parsons 
and Co. as to getting rid of the time lag by using no iron com- 
mutating pole, for it seemed to him that sudden changes of load 
would equally affect the current in the armature and series 
winding. Не admired the method of compounding through the 
exciter of the alternator which was described in the paper. 

Mr. E. J. Fox (Messrs. Willans and Robinson, Limited) said 
that when his firm first took to the manufacture of steam- 
turbines some four or five years ago they had great difficulty in 
finding electrical firms to supply them with generators for 
coupling to the turbines. He was sorry in а way that the 
authors had confined their attention to smooth-core and 
corrugated commutator direct - current machines. Though 
machines of this type were doing some good work they were 
far from finality, and the smooth-core and corrugated commutator 
would have to give way to the toothed core and carbon brushes 
if direct-current machines were going to conipete with reciprocat- 
ing engines. He referred to the direct-current dynamos with 
slotted cores which Willans and Robinson were developing in 
this country, and the commutation in which was excellent. 
Messrs. Brown-Boveri were now experimenting with a machine 
designed for working entirely with carbon brushes. Their idea 
was to support the commutator in such à way that as the bars 
heated up expansion took place endways, and prevented bulging 
at the periphery. With regard to alternators, he agreed with 
the authors’ adoption of the salient-pole type of machine. The 
authors advocated compounding, but he thought it was better to 
use an ordinary alternator with the complications of compound- 
ing, and a Tirrell regulator if necessary. 

Mr. W. Parker (Messrs, Siemens Bros. Dynamo Works, 
Limited) added a few remarks on the history of the direct- 
current machine in general. He was surprised to find that the 
authors still advocated the antiquated construction of the 
smooth-core armature and metal brushes where commutation 
difficulties were extremely severe. He was convinced that 
future users would insist on carbon brushes and slotted 
armatures. The real difficulty in designing direct-current 
turbines was excessive heat from the commutator, and if carbon 
brushes were used on high-speed machines it was mecessary to 
employ artificial cooling. He then described the method of 
cooling adopted by his firm, which was by means of axial holes 
in the segments of the commutator with a fan attached to the 
shaft for inducing a current of air through the holes. By this 
means the temperature could be kept down to about 40deg. F. 
and the density of the brushes to 45 amperes per square inch. 
He had very little doubt that the best construction for large 
direct-current turbo-units was a combination of commutating 
poles with compensating windings. 

Dr. R. Pour (Phoenix Dynamo Manufacturing Company, 
Limited) agreed with previous speakers that the smooth-core 
armature would have to give way. He thought field distortion 
would by no means be eliminated with over-compensating 
windings. In Parsons machines the field distortion was kept 
down by the smooth core and large air-gap, but it would be found 
that by concentrating the over-compensating winding in the 
neutral zone the slotted core with the very much smaller air-gap 
would give better results. The winding of the coils of the 
alternating-current machines in hermetically sealed cases was 
novel, but he would like to have a further description of the 
winding of these coils. He did not see how the slipping of the 
coils in the cases was prevented. He congratulated Mr. Law 
on his ingenious idea of the leakage path method of compound- 


ing, but he doubted whether this idea would be a commercial 
success in practice. Fig. 12 showed that an enormous flux 
must pass through that leakage pon and the leakage path 
would have to be about three as large as an ordinary exciter ; 
then there would be the additional expense of a choking coil 
and current transformer. 

Mr. Е. Н. Сгоосн (British Thomson-Houston Company) 
criticised the authors’ statement that the salient pole was the 
preferable one, more especially for high speeds. With a well- 
distributed stator winding the effects of higher harmonics could 
be very nearly eliminated, and there was an even distribution 
of flux. In order to keep down the density in the centre, it 
was necessary to make the pole-tips flat. He described some 
machines with a modified cylindrical type of rotor which his 
company were making. 

Mr. Mites WALKER (British Westinghouse Electric and 
Manufacturing Company) confined his remarks to the salient 
versus the cylindrical windings, and expressed the opinion that 
the latter would survive on account of the larger output 
which it could give from a given amount of material. ith 
cylindrical winding it was possible to work the copper 50 per 
cent. higher than with salient winding. He sketched on the 
board а type of construction giving enormous outputs for very 
small sizes. In one case it was possible to get 60,000 ampere- 
turns with a rotor about 20in. in diameter, so that distributed 
winding looked very promising for the future. 

Mr. H. M. Новлвт thought that the reason we had not yet 
obtained success with continuous-current turbo-dynamos was 
that we were going contrary to fundamental laws. On the other 
hand, we were working in accordance with these laws in the 
case of alternating-current machines. Slow speed was the best 
for direct-current types. The turbine did not show up very 
well in 5 with the reciprocating engines for steam 
consumption below 1,000 kw. 

Mr. A. H. Law, in replying to the discussion, dealt only 
briefly with a few of the points raised, and reserved his full 
reply for the Journal. As to the relative advantages of smooth 
cores and slotted armatures, Messrs. Parsons were relying on 
experience of both types. He admitted that exceptionally good 
results had been obtained recently with large two-pole smooth- 
core machines with distributed compensating winding, but they 
were loth to change at this moment. The probability of some 
form of carbon brush had in all cases been kept in view, and in 
all the machines designed by Messrs. Parsons sufficient surface 
was provided to enable the carbon brush to be used, and the 
change would involve very little expense. He submitted that 
if а dynamo could be made with brass wire brushes, they should 
adopt that form of construction for the moment, and when the 
ideal carbon brush came along, it would then be time to consider 
a change. As to leakage path, it was true that the exciter 
magnets had to be somewhat larger, but the only thing that was 
affected was the iron in the magnets, and the iron in the 
magnets was а very small proportion of the cost of the alter- 
nator. He said there was no time lag in the exciter magnets 
with the leakage path compounding. 


CONTRACTORS v. MANUFACTURERS AND 
CENTRAL-STATION SUPPLY COMPANIES. 
BY AN ELECTRICAL CONTRACTOR. 


There has long been а bone of contention between 
electrical contractors, manufacturers, and central.station 
authorities as to who shall hold the field in supplying the 
wants of electric light users, and it is not at all unlikely 
that with the increased application of business-getting 
methods of а vigorous nature by all parties, this trouble 
will not be diminished but increased in the future. 

It should be said at the outset that such antagonistic 
relations do not exist in the electrical trade only, but will 
be found in the selling of most articles of commerce of the 
present day. Manufacturers and wholesale dealers are 
daily assuming the róle of retailers, and tending to oust 
the middleman from the market. Prices are so cut and 
competition is so keen that the extra 24 per cent. allowed 
to the retailer is being eagerly grasped by the wholesale 
dealer. The middleman is on the horns of a dilemma: if 
he obtains the sole agency in any one district for a certain 
manufacturing house, he is sure to be restricted from 
trafficking in similar goods supplied by prominent rivals 
of that firm. The natural result is the sending by that 
rival house of a representative into the distriet with under- 
cutting prices and having the advantage of the direct- 
dealing opposition. In this way the agency becomes a 
white elephant. Again, a prospective customer may invite 
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& quotation for & certain article, the contractor will go to 
the trouble and time of quoting to the requirements given, 
and the customer will promptly make use of this to invite 
& further quotation from the manufacturer direct; with 
the result that he gets а quotation at the same or, perbaps, 
a lower price, and the chances are that the contractor who 
has originally quoted is passed over. Still, again, there is 
the pernieious custom at the present day for one firm to 
place an order with another as a contra deal. An order is 
offered to one firm in return for this firm taking an 
equivalent value of goods from the offerer, and such a 
method cuts out any legitimate agency work such as could 
be taken by а contractor. 

There appears to be at the present time absolutely no 
etiquette in the dealing of many of the manufacturing and 
wholesale houses in whatever branch of industry we may 
look, inasmuch as the policy appears to be simply to 
acquire all the business possible under any conditions and 
any price as long as there is the barest margin of profit. 
Some firms are willing even to sacrifice the profit in order 
to get a footing under the hope that later on a benefit will 
be reaped on repeat orders. "With such inducements held 
up to the consumer to deal direct with large houses, it is 
hardly to be wondered at that the contractor is ignored and 
scarcely gets the fringe of the trade. Of remedy there 
appears to be very little; each section is fighting for the 
topmost place, and unity, even along the excellent lines 
suggested by Mr. Northcote, appears to be out of the 
question. For example, cablemakers have united apparently 
with the view of keeping up prices, with the result that by 
the free-trade policy of this country foreign makes of cables 

are being taken up by the reliable English houses, and only 
as English-made cable is brought down to a similar figure 
will it be possible to compete at home. The point that it 
is desired to emphasise is that manufacturers should not 
combine for big profits, but rather in order to see that the 
proper basis of buying and selling and representation is 
observed. Опе could scarcely conceive it possible for extra 
profit to be derived by means of having a traveller hawking 
goods round every town: his expenses must undoubtedly 
swallow a good portion of the extra profit. Such work can 
be well left to the local contractor, who is on the spot all 
the time, and willing to look after the business properly, if 
he does not have the cream of it taken away from him, but 
when a manufacturing firm is willing to do business with 
any man in the street the local contractor is forced to give 
up the chase, and this leads the manufacturer on to still 
widen and increase his energies and expense. 

Ав shown by the above, the contractor has а very uphill 


fight in retailing manufaetured goods, but it is possible to: 


show that he is further handicapped in installation and 
repair work, which ought to be a flourishing part of his 
business. Just as plumbers and other classes of tradesmen 
have to obtain proper registration before undertaking their 
work, so there ought to be a system of guarantee in the 
electrical trade. Instead of this, any small ironmonger or 
jerry wireman can pose as an electrician, and that inferior 
contractor can undercut the legitimate trader, and thus 
materially curtail the second source of his revenue. On 
the top of this comes the electricity supply authority, whose 
principal aim is to sell current, and in во doing adopts every 
available means. Supply authorities have the advantage 
that consumers are more willing to put their trust in them 
than the contractors, and if the supply authorities play а 
sweeping game they can always wipe out the poor struggling 
contractor. 

It must not be imagined that this article is a piece of 
special pleading for the contractors. There are many that 
deserve to be extinct. But the honest capable man is 
un Joubtedly a fine auxiliary to both the manufacturer and 
supply company, and ought to be encouraged. Of the 
jerry wireman enough has been said in the past to consign 
him to outer darkness, and he may be responsible to a large 
extent for the present state of affairs. Many supply 
authorities can look back with sorrow on lost units due to 
the heavy charges and bad work of this type of contractor. 
They would gladly have made defects good at their own 
expense rather than have lost a consumer and part of their 
reputation, therefore when faithful consumers came to them 
and pleaded for the supply authority to take over some 


work which the jerry wireman has attempted several times 
and failed over, there was naturally a great tendency on 
the part of the supply authority to adopt an attitude of 
suspicion towards electrical contractors generally unless 
such men unreservedly bow to the authority. So much of 
the lighting authority’s business depends upon efficient 
installation in the first instance. At the same time the 
contractor is very hard pressed by the fact that so much 
capital is arrayed against him in a competition which 
should not really arise. The supply authorities and con- 
tractors both have the option of taking up a hire-purchase 
or deferred-payment system of selling goods, but it will be 
found in practice that it is only the supply authority who 
will hire without further prospects of effocting a sale. The 
reason is not far to see; there is not one contractor in а 
hundred who could afford to capitalise his business to the 
extent required for such a system. If the supply authority 
be a corporation, unless the hire-purchase system is based 
on sound finance as to repairs, maintenance, depreciation, 
and unless with such provisions the offer appears worth 
consideration by a consumer, then with a contractor already 
in the field prepared to sell all apparatus required at a 
reasonable price, it would appear that the corporation 
electricity department was pursuing a risky and even a 
thoroughly bad policy. Motors may possibly be a good 
subject for a hire system, but accessories—such as radiators, 
arc lamps, fans, ete.—will either have heavy depreciation 
or will accumulate in number by reason of returns and new 
consumers from time to time wanting something different, 
so that a loss is almost inevitable, and to make up this on 
the cost per unit for current is a case of “change for a 
shilling with a charge made for effecting the change.” 
Until such time as the electrical trade settles down to 
have its work carried out by recognised and registered 
men, its sales effected by authorised agents, and authorised 
in the full meaning of the word, and the contractor recog- 
nises his responsibility and properly fulfils and carries out 
his part in a manner satisfactory to all concerned, it would 
appear that the present friction will be maintained between 
three parties whose broad interests should be absolutely 
identical. 


THE JUNIOR INSTITUTION OF ENGINEERS. 


Through the munificence of Mrs. Frank R. Durham, a 
bursary of the value of £25 per annum, to be called, after the 
chairman of the institution, the Durham bursary, is about to be 
announced to the members and associates, of whom those 
between the age of 20 and 22 will be eligible to compete by 
writing a thesis on some technical subject chosen by the candi- 
date. The first award will be made in October, and competing 
theses must be in the hands of the secretary at 39, Victoria- 
street, Westminster, not later than Sept. 1 next. 

At a recent meeting of this institution, the chairman, Mr. 
Frank R. Durham, A. M. I. C. E., presiding, a very interesting 
paper on ** Automatic Fire Extinction as applied to Factories " 
was read by Mr. Geo. T. Bullock (vice-chairman), A. I. E. E., 
chief surveyor to the Union Assurance Society. The history 
of the subject was first lightly touched upon, and reference 
made to the types of sprinklers known as the Parwalee, Vulcan, 
the early Grinnell, Witter, Draper-Hetherington, Walworth, 
Titan, Galloway, Mayall, and Hudson ; whilst those of the modern 
types, the Grinnell, Witter, Titan, Hoffman, etc., were subse- 
quently dealt with. The essential conditions of a successful 
installation were fully described, and the points of buildings 
where special protection was needed were enumerated.  Ques- 
tions relating to water supplies were entered into, including 
town mains, elevated gravity tank, private reservoir, pressure 
tanks, pumps, and automatic injector apparatus. Considera- 
tions relating to the spacing of sprinklers were introduced, 
Areas of supply and distribution pipes, valve connections, both 
of the wet and dry type systems, pressure gauges, alarm gong, 
and other important branches of the subject were treated, and 
in conclusion the author gave some valuable statistics showing 
the effect of automatic fire-extinguishing apparatus in actual 
operation. The paper was excellently illustrated in the text, 
and a number of specimens of sprinklers were exhibited. An 
animated discussion ensued, in which Messrs. J. H. Pearson, 
C. W. Pettit, G. C. Allingham, Jas. Spiller, J. O’Brien, B. E. D. 
Kilburn, F. D. G. Napier, A. W. Marshall, Jas. sae ekg 
A. J. Simpson, J. W. Johnston, L. T. Healy, J. W. Nisbet, 
К. Н. Parsons, L. Е. de Peyrecave, and Ridley took part; 
and the proceedings closed with a vote of thanks to the author. 
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CONSTRUCTION OF RESISTANCES. 


The resistance for an electrical circuit is, perhaps, one of 
the oldest problems presented to engineers, and it is yet 
one which is being from day to day the subject of modifica- 
tions and improvements. 

Several factors enter into the construction of commercial 
resistances, such as are used for motor shunts, theatre 
dimmers, and resistance control of power circuits generally. 
One of the principal is, of course, cheapness, but this should 
not be pushed too far, as experiments with cheap and 
nasty makes of resistance coils made of, say, iron-wire 
spirals, suspended simply in the air and heated by the 
passage of current to а ripe redness—has proved in the 
past that a little money spent on the initial installation 
meets with exceeding great reward in the absence of further 
trouble. On the other hand, many of the laboratory 
resistance materials are too expensive for ordinary use. 
Another point should be ease of accessibility for repair, and 
in this connection many of the sealed-in devices consisting 
of oxidisable metals encased in vitreous enamel lie open to 
considerable objection. The question of bulk is an impor- 
tant one in places such as central stations, where economy of 
space 18 а consideration, and uniformity and reliability of 
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construction with regard to insulating properties is also а 
most desirable point. 

This article does not intend to deal with the whole sub- 
ject, but to introduce one or two of the more modern forms 
of applications of long-standing devices, in order to show 
how a little care in construction can bring an otherwise 
crude appliance to a state of considerable perfection. We 
can take, for example, the liquid resistance. Itis within the 
experience of most engineers that a temporary liquid resist- 
ance is one of the most exciting forms of apparatus to be 
met with on a power circuit. The writer can remember a 
set of tubs which were rigged up for the test of a 2,000-volt 
alternator suddenly becoming not only inoperative, but 
rather interesting, from the fact that the high-tension end 
developed a large leak, which put the whole arrangement 
to earth and created a good display of fireworks. Those 
also who have had experience with the extraordinary 
properties of common salt when deposited in a liquid 
resistance, can appreciate the subtleties which underlie 
the employment of such rheostats. An interesting form of 
liquid resistance, however, which appears to have reduced 
this makeshift device to a really scientific apparatus is 
the liquid resistance of Messrs. Moy and Bastie, which 
is illustrated herewith. In this resistance the error 
of putting any holes in the side or base of the container 
has been scrupulously avoided, with the result that, as 
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there are no joints, there is no possibility of liquid Івакі 
out. The lower electrode is made in the form of a trunca 
cone, over which, when all resistance is cut out, the upper 
electrode fits. By this arrangement there is no possibility 
of settlement, which always forms in liquid resistance, 
causing imperfect contact between the electrode. Both 
terminals are placed at the top of the jar, so that a series 
of pots may be placed comparatively close together. The 
moving electrode is provided with a flexible conductor 
covered with rubber insulation, and the whole arrangement 
can be placed on an insulating oil tray. Corrosion and 
electrolytic action are by this device put out of the 
question. 

Turning now to the ordinary iron-wire resistance, great 
objection has been raised to the employment of iron on 
account of its liability to oxidisation and its high coefficient 
of expansion under heat. It is, however, a very cheap 
material to use, and, provided that the current density is 
not too high, there is no reason why it should not be 
employed. Some firms adopt the use of an alloy of iron 
with rarer metals, giving the wire a higher specific resist- 
ance and slightly less tendency to oxidisation. The great 
trouble with an iron resistance is its bulk, and this is 
overcome in modern forms of iron resistance by means 
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of winding the spirals very closely together. Ап arrange- 
ment for doing this by the above patentees is shown in 
the second illustration. А very thin metal tube provided 
with terminal bands at each end has a thread both on its 
inside and outside surfaces. The iron wire on the outside 
is kept from contact with the tube by thin asbestos, and 
no amount of heat expansion caused by the ordinary 
passage of current causes sufficient expansion to allow 
adjacent turns to touch each other. Rapid radiation of 
heat takes place, and each unit spiral is mounted on a pair 
of porcelain insulators. For alternating-current eircuits 
the tube is split to avoid eddy currents. 

Another type of modern resistance coil made by 
Messrs. Bray, Markham, and Reiss, Limited, consists of a 
thin steel tube split along its axis with its edges bending 
inwards. It is first of all coated with two layers of a very 
hard enamel, which will not soften except under white 
heat, and above this is placed another coat of a softer 
enamel which softens at a red heat. Both these enamels 
have, as far as possible, the same coefficient of expansion as 
the steel. The tube while being wound with the wire is kept 
slightly compressed, and, when wound, the outer pressure of 
the tube keeps the wire taut at all ordinary temperatures. 
When wound a current is passed through the wire until it 
obtains a bright cred heat, which just renders the outer 
coat of enamel plastic, the wire then sinking in and 
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танага groove for itself, thus preventing adjacent | fuse strip, as it more completely volatilises at а compara- 
turns from coming in contact. The wire is fastened at | tively low temperature, and its vapour is more easily 


each end of the unit to connecting lugs, and, if necessary, 
tapping lugs can be wound in at a required point on 
the tube in order to divide up the resistance to suit 
different conditions. The insulation of the enamel is such 
that 500 volts can stand between the wire and tubes, while 
with the method of mounting the units by means of 
porcelain holders the complete resistance will stand a 
voltage of 2,000 alternating between the wire and frame. 
The question of corrosion often arises where resistances 
are subjected todamp or steamy atmospheres, and it is in 
such locations that the enamel-covered resistances show to 
their best advantage. Satisfactory results, however, can 
be obtained by usiny nickel-iron or other alloys which have 
very little oxidisation at ordinary temperatures. 


CARTRIDGE-TYPE FUSES. 
(Contributed. ) 


This class of auxiliary apparatus has had in recent years 
an extended and important use. Every installation, 
whether simple or complex, is protected by some device 
for automatically opening the circuit under an abnormal 
condition dangerous to the apparatus connected therewith. 
The fuse is the most elementary form of device for this 
purpose, and in its simplest construction is a comparatively 
inexpensive one. The earliest type of fuse, which is still 
in general use, is the “link” or “strip” type, and consiste 
of а strip of wire or other fusible metal, like lead alloy, 
soldered to copper terminals, these latter fitting under 
binding serews or wing nuts on suitable fuse blocks, an 
example being shown in Fig. 1. 

Fuse blocks were originally made of wood, which material 
is now superseded by slate or porcelain. The objectionable 
features attending the blowing of link fuses when mounted 
in the open are the flashing and the spraying of molten 
metal, so that fire risk led to their being enclosed in 
cabinets. There is also danger to the lives of switchboard 
attendants, especially if numerous fuses are mounted on 
the front of a board. Obviously, should the attendant 
close the switch when a short-circuit or heavy overload 
exists on the line, he may be blinded by the flashing or 
burnt by the flying particles of molten metal as the fuse 
blows. The effect of this increases directly as the capacity 
and voltage of the fuse. These link-type fuses cannot be 
accurately rated on account of the exposure of the fusible 
strip. Also their current-carrying capacity may be 
materially changed when they are connected to very large 
or very small terminals, or touch any neighbouring object, 
say the fuse base. 

To overcome the above-mentioned drawbacks to the 
open-link type of fuse, the enclosed or “ cartridge” type 
was developed, which is free from flashing and the expul- 
sion of molten metal. Also the cartridge fuse can be more 
accurately rated, is noiseless in its action, and is less 
affected by exterior conditions. A blown cartridge fuse 
may be withdrawn from a live circuit with safety, and a 
new cartridge inserted in a minimum of time. The 
cartridge fuse consists essentially of one or more fusible 
strips enclosed in a strong fibre tube, at the ends of which 
terminals are provided for connecting the strip with the 
fuse-block jaws. This tube—in fuses of recent construc- 
tion—is lined with & thin sheet of asbestos paper to pro- 
tect it from the heat and arcing occurring in its interior, 
and to prevent the fibre from being burnt, so that 
numerous refillings can be made. This is an important 
factor, as there is a wide difference between the charge for 
refilling a fuse and its first cost. 

Surrounding the fuse metal, and in most cases com- 
pletely filling the tube, is a material composed of some 
insulating substance such as sand, whitening, plaster of 
Paris, etc. This filling is usually powdered or granular, 
and serves the threefold purpose of absorbing the heat 
generated within the strip, of retaining the molten 
particles—either by uniting chemically with them or by 
simply extractin 
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absorbed by the filling material. These zinc strips are 
usually cut away or made weaker at the centre, so as to 
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Fic. 2 - Curve showing time required for National Standard Enclosed Fuses 
to blow out at 59 per cent. overload. Fuses cold at start. 


the heat therefrom—and of destroying | centralise the arc and keep it away from the terminals. 


the continuity of the line of molten metal, thus opening | The cutting away or notching of this strip is a considerable 
the circuit. Zinc is the most commonly used metal for the | factor in the time element of the blowing of the fuse, in the 
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temperature at full load, ete. The end caps of the fuse 
have usually drilled or sawn holes, which permit free exit 
of the gases generated at the time of blowing. These 
holes have until quite recently tended to produce a con- 
dition which has, in а number of cases, subjected this type 
of fuse to severe criticism of its action, as moisture 
has crept into the interior and been retained by the 
absorbent nature of the filling. This difficulty is done 
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Id. 3. —Cartri FIG. 4.—Fuse Pase and Rpring Clip 
at 250 Contacts for Front Connection. 


dge Fuse, 60 amps. 
volta. 

away with by covering the holes with a thin piece of glazed 

paper, which serves to exclude moisture while still retaining 

the ventilating features, as any gases generated in the 

interior easily rupture the paper. 

The general construction and arrangement of all types of 
cartridge fuses is very similar, but until recently no question 
in electrical engineering has received so little attention in 
this country as the one of fuses. It has been left to our 


Fig. 5.—Cartridge Fuse with Knife-Jaw Contacts. 


competitors abroad to perfect the cartridge type of fuse. 
Manufacturers of fuses in America have had to comply 
with the stringent conditions laid down periodically by the 
Electrical Committee of the National Board of Under- 
writers. Now, however, complete lines of cartridge fuses 
are being developed hero by many firms, each make 
differing in dimensions. A committee formed in May, 
1905, is at present adopting standard requirements for 
cartridge fuses, as it is evident that the standardisation of 
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fuses is necessary, though one need scarcely enter here into 
the question of why this is so. The difficulty of obtaining 
renewale—as the fuses of corresponding capacities of 
different makes differ in dimensions — and the non- 
uniformity of rating has led to much confusion. Certain 
makers rate their fuses at about & maximum carrying 
capacity, while others rate them 20 per cent. lower. The 
cartridge fuses made in accordance with the national electric 


Fig. 6.—‘' Koolark” Enclosed Fuse. 


codeof America, and termed national standard fuses, areinter- 
changeable for all fuse blocks of corresponding capacity. 
The standard fuses are rated to carry a 10 per cent. over- 
load indefinitely, and to blow at 25 per cent. overload. 
The curve in Fig. 2 shows the time required for national 
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FIG. 7. —'* No-ark " Fuse. 


standard enclosed fuses to blow at 50 per cent. overload, 
the fuses being cold at the commencement of the test. 

Fig. 3 illustrates a cartridge fuse having a capacity of 
60 amperes at 250 volts made by the British Westinghouse 
Company. Fig. 4 shows its porcelain fuse base and spring- 
clip contacts for front connection. This company in the 
smaller sizes (up to 60 amperes capacity) supply cartridge 
fuses with phosphor-bronze spring clips fitting into spring 
jaws. In the larger sizes (61 to 600 amperes capacity) the 
circuit connection is made by means of knife-blade contacts 
and jaws of hard-drawn copper, which arrangement (see 
Fig. 5) ensures good surface contact, while preventing 
unnecessary heating of the fuse. Fig. 6 illustrates the 
“ Koolark " enclosed fuse. It is claimed in this type that 
perfect results can be obtained only by instantaneous 
cooling and the immediate condensation and absorption of 
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Fig. 9,—Section through ВР 


Fig, 8.—Section through 
a 8P Fuse. i Cartridge and Base of Fuse. 


any gases generated at the blowing. The cooling is effected 
by inserting one or more glass vessels containing a special 
cooling fluid close to the strip. Under ordinary overload 
conditions the “ Koolark ” fuse breaks the circuit without 
the aid of this cooling fluid, but under short-circuit con- 
ditions the pressure and heat of the gases generated instan- 
taneously break and melt the glass vessels, and the fluid 
contained therein permeates the filling, condensing the 
gases, thereby relieving the pressure and extinguishing the 
arc. The well-known “No-ark” fuse is illustrated in section 
in Fig. 7. 

Moss. Siemens Bros. manufacture a fuse which differs 
considerably from the ordinary, and resembles the Edison 
plug type of fuse used in America (see Fig. 11). Fig. 8 
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shows a cross-section of their class '*S.P." fuse. The fuse 
wire is of silver, and is embedded in a special sandy material, 
which in turn is enclosed in the porcelain body of the 
cartridge. А thin wire in parallel with the fuse strip is 
exposed in а recess in the cartridge, and indicates the con- 
dition of the fuse at any time. The vertical spindle, 5, 
fixed to the porcelain base, В, passes through the cartridge, 
C, which is pressed against the metal ring, M, in the base 
by eap, D. The path of the current can be readily seen. 
Protection against the circuit being provided with too 
heavy a fuse is afforded by varying the number of nuts on 
the spindle (see Fig. 9)—three nuts being used for a 
15-ampere cartridge—as the depth of the cylindrical recess 
in the lower part of the cartridge varies with the capacity. 


Fig. 10. — External View of HP Cartridge. 


Fig. 10 is a view of their class Н.Р. cartridge, no special 
cap D being required. 

One of the objections to the frequent use of cartridge 
fuses is the diffieulty in determining when a fuse is 
blown. Cases have been known where pumps operated at 
а distance have stood idle for hours through the non-action 
and unreliability of the “indicator.” A common type of 
indicator is that formed by the heating of a thin resistance 
wire brought out for a short distance on the case beneath 
the label. This wire is in parallel with the fuse strip, and 
indicates by burning the label. The “ bull’s eye" indicator 
is more distinct, and is formed by the shunt wire passing 


Fig, 11.— Edison Plug Fuse. 


through a small quantity of explosive, which ejects a red 
disc when the fuse is blown. 


ELECTRIC LOCOMOTIVE PERFORMANCE. 


Calculations of train resistance and performance of 
electric motive equipment are made with a considerable 
degree of certainty. It is well understood that the design 
of electrical apparatus is no longer laid out on lines which 
admit of guesswork as to ultimate efficiency and practical 
results. But it is interesting to compare the calculations 
made in course of design with the results of tests made 
susbequently in actual service, disclosing at a glance the 
measure of agreement between theory and practice. Such 
a parallel study is given by Malcolm MacLaren in the 
Electric Journal, a Westinghouse publication, taken from 
tests made on the equipment of the New York, New 
Haven, and Hartford Railroad on its electric zone near 
New York City ; and it is quoted in abstract here to show 
the degree of accuracy with which an electric service may 
be predetermined. 

It is usual in preliminary calculations of train perform- 
ance to simplify the work by substituting for the irregular 


profile of the road a uniform grade equal to the average 
grade between terminal points. If curves are not sufficiently 
severe to require slow-speed running the effect of these 18 
also averaged, and, instead of figuring out each individual 
run for a train making frequent stops, the service 18 
studied by a single typical run equal in length to the 
average distance between stops. Some discretion has to 
be used in applying this method, as it would not hold good 
over too wide limits, but with proper precautions it will 
give accurate results. : 
By applying this method to а study of the local service 
on the electrified zone of the New York, New Haven, and 
Hartford, it was found that the average grade between 
Mount Vernon and Stamford is a little less than 18 per cent. 
The average distance between the stations is 1 65 miles, 
the individual runs varying from 04 of a mile to 
2:62 miles. The curves do not materially affect the speed 
of the local trains, and they need not beconsidered. From 
a series of tests made upon trains operating in regular 
service, the running time from Mount Vernon to Stamford 
for 200-ton trains, when the time between station stops 
averages 45 seconds, is found to be 47} minutes, and from 
Stamford to Mount Vernon 482 minutes. The typical 
runs in the two directions were calculated, using an 
accelerating current equal to the average obtained in the 
tests, and taking a braking rate and period of coasting to 
correspond as closely as possible to the values obtained in 
service. The running times as obtained in this way were 
474 minutes from Mount Vernon to Stamford and 49 
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Fie. 1.—Calculated Electric Locomotive Performance, New Rochelle 
i to Larchmont, 


minutes from Stamford to Mount Vernon. The calculated 
and measured values for heating current and power con- 
sumption showed equally close agreement. 

The theoretical studies of individual runs, as made 
during the preliminary calculations, also check closely with 
results obtained from tests on the locomotives in service. 
The calculated and test performance, respectively, of a 
locomotive when hauling а 296-ton train between New 
Rochelle and Larchmont, a distance of a little over two 
miles, are shown in the diagrams (Figs. 1 and 2). On 
comparing these curves it will be found that during 
acceleration the speed curves are practically identical up to 
40 miles per hour. At the higher pointe the calculated 
speed is slightly higher than the test speed, apparently 
because & lower train resistance was assumed than that 
actually obtained. The net result of this error is to make 
the caleulated time of the run three seconds shorter than 
the actual, or 216 seconds instead of 219 seconds. To 
facilitate the  caleulation it was assumed that the 
voltage is increased uniformly during acceleration 
instead of by steps, as actually occurs with unit 
switch control. This accounts for the difference in the 
character of the voltage, current, and power curves in the 
two cases. No appreciable error, however, is introduced 
by this assumption. The square root of the mean square 
current per motor, which determines the heating of the 
apparatus, was 1,210 amperes measured and 1,200 amperes 
calculated. The power consumption for the run, including 
the transformer losses, is 66°5 watt-hours per ton-mile 
measured and 64:2 watt-hours per ton-mile calculated. 
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The power required for this run, while fairly low for such 
а service, is higher than that usually obtained on the New 
Haven system. The reason for this is that the current 
was held on up to the time of applying the brakes, whereas 
it is usual to allow considerable coasting. 

The diagram Fig. 2 further shows the remark- 
able steadiness of the line potential The tests show 
that even at the extreme end of the line, 18 miles 
from the power-house, the line drop does not amount 
to 10 per cent. at the time of heavy traffie. This 
run is characteristic of the performance of the loco- 
motive when hauling these heavy trains. The starting 
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Fic. 2. —- Results of Actual Test, Electric Locomotive from New Eochelle 
to Larchmont. 


currents which are used daily are from 50 to 75 per cent. 
in excess of the normal full-load current, and in addition to 
this a motor voltage of over 25 per cent. above the normal 
is frequently applied. This latter possibility is of special 
interest, and is one of the unique features of the single- 
phase system. It is well known that with a direct-current 
motor the armature losses rapidly increase with the 
increase of voltage. This is not necessarily the case with 
the single-phase motor. Advantage of this was taken 
during the development of the New Haven locomotives, 
and the transformers and control were arranged to 
give two over-voltage running points. On account 


Ета. 3.—Performance of Electeic Locomotive on N. Y., N. H., and H. R. В. 
from Woodlawn to Mt. Vernon. 


of the large over-load capacity of these locomotives 
they are able to haul 300-ton trains on the shorter 
runs out from New York, whereas the maximum weight 
of train which the locomotives were guaranteed to haul on 
the local service was 200 tons. The principal function of 
the higher voltage points is to enable these heavier trains 
to be operated without loss in schedule speed and to 
provide a liberal margin for making up time in case of 
delays. 

The performance of the same locomotive on the run 
from Woodlawn to Mount Vernon is shown in the accom- 
panying illustration (Fig. 3), in which section the transition 


from direct to alternating current is made. It may be seen 
that the time required for passing from one system to the 
other is only 20 seconds. The speed of this particular 
train was checked by the signal at Woodlawn, so that the 
transition point was passed at comparatively low speed. 
The change from direct to alternating current, and vice 
versd, is ordinarily made when running at 40 or 50 miles 
per hour. 

It should not be assumed from the above that the opera- 
tion of trains can be reduced to an exact science, or that 
the time for any run and resulting load upon the apparatus 
cin always be predetermined within the limits indicated 
above. There will often be incidental delays due to 
various causes, such as high winds, signal stops, and varia- 
tions in time of stops at station, so that in selecting an 
equipment for a given service this fact must be recognised 
and proper allowanoe provided for making up time in case 
of delays. The examples which have been given, however, 
show that if the conditions of operations are specified the 
actual performance of an electrical equipment on a given 
service can be predetermined with considerable accuracy, 
and in most cases this can be done without making very 
elaborate calculations.—Railway and Engineering Review. 


THE PREVENTION OF ELECTRICAL FIRES IN 
COLLIERIES. 


The increased use of electricity in underground working 
of collieries is producing a new class of preventive devices, 
designed more especially to overcome the risk of explosive 
gases. Colliery cables, for example, have to be specially 
armoured in order to prevent their breakage at any time 
by the falling in of the workings, while electrical manu- 
facturers are now making special lines of hermetically 
enclosed switches and fuses, so designed that tampering 
with them by unauthorised persons is impossible. This 
is generally secured by means of encasing the switches 
in cast iron in such a way that the covers can only 
be removed by means of a special key when the switch 
is opened, and arrangements are made in the interlocking 
that the switch cannot be closed before the case of the 
gear is also closed, locked, and the key withdrawn. The 
same precautions are taken with regard to the fuses, these 
being hermetically sealed, and all apparatus of the switch 
fuse type in which contact must be made while the 
enclosing covering is open are carefully avoided. А very 
good example of the type of apparatus which is now being 
put upon the market in order to meet these special con- 
ditions is the combined switch fuse and ammeter encased 
in iron put upon the market by the Allgemeine Elek- 
tricitäts-Gesellschaft, Berlin, for colliery purposes. In this 
case the main switch must be opened before the key can 
be inserted which operates the lock on the case. The 
fuses are of the plug-socket type, having different sized 
sockets for the different strengths of fuses, so that no 
over-fusing can be successfully attempted. In this way 
no circuit can be reconnected to the supply after a 
breakdown until the cover has been securely placed in 
position and the key withdrawn, and the only conditions 
under which a fuse will blow are those favourable to 
the suppression of any flash due to the melting of the wire. 
This principle is carried further in dangerous mines by the 
exclusive use of enclosed motors where the supply is of the 
direct-current type, and of the adoption of the squirrel- 
cage induction motor type, if possible, without slip-rings and 
starting resistances, where the supply is laid down on the 
three-phase alternating current system. 

The question of lighting the mine is a more difficult one. 
The old-fashioned Davy lamp is being to a consider- 
able extent superseded by a system of electric lighting 
mains and the use of electric lamps, but this modern 
arrangement is not without its danger, inasmuch as sn 
ihcandescent lamp is an extremely fragile thing, and should 
а filament get crossed there is a likelihood of an explosion 
in the cap, causing trouble if the gases surrounding it at 
the time constitute an explosive mixture. Moreover, the 
run of lighting leads, consisting of ordinary rubber-covered 
cable on porcelain insulators, is liable to damage owing 
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to falls from [the roof or even from accidental contact 
in the passage of tubs, etc. There is, therefore, a 
considerable amount to be said in favour of the older 
practice of using hand lamps, whose flames are protected 
from the explosive mixture by means of fine gauze. 
The difficulty which was experienced in the relighting of 
the lamps can be, however, overcome by electrical means ; 
formerly it was necessary whenever a lamp became extin- 
guished to carry it to the surface, inasmuch as the Mines 
Regulations preclude the carrying of matches or other fire- 
igniting devices of such a nature down the mine, even 
when the mine is regarded as safe. An electric igniter, 
however, which can pass within the metallic gauze is suit- 
able for lighting the miners’ lamps, and by using portable 
electric batteries in conjunction with these the loss 
of time entailed in taking lamps to the surface is 
avoided. An electric igniter was introduced many years 
ago by Mr. Wm. Best, whose reformed methods in the 
treatment of safety lamps in mines are generally adopted 
throughout the kingdom. Trouble, however, has occasionally 
been experienced by the accidental short-circuiting of the 
battery terminals when the cells were being sent out of the 
mine for recharging purposes, and a recent patent under 
the name of John C. Best adds a further item to the list 
of safety devices for the use of electricity in mines, A 
device is adopted whereby both terminals of the battery 
are simultaneously and automatically locked up in an 
insulated condition ‘at the instant that the connecting 
wires to the igniter are withdrawn from the battery, 
and this safety terminal or connection, which consists of 
casing of the conductor with an insulator having a 
rectangular slot which allows for depression of the key of 
the conductor to within terminal distance, contact being 
secured by moving the conductor, will readily apply to all 
similar cases where safe means of completing and breaking 
an electric circuit is needed, such as in the case of portable 
motors, safety wall plugs, and the like. 

Fortunately, the use of electricity in mines does not 
appear from Home Office returns to have directly caused 
any noticeable increase of mine accidents due to explosion, 
and this is probably due to the large amount of care which 
has been expended in the proper provision of safety devices 
for avoiding the initial spark which can set fire to the 
explosive mixtures often found in mines. This, coupled 
with good ventilation, which is secured easily and efficiently 
by electrical means, is probably a factor in preserving the 
lives of many thousands of men engaged in this hazardous 
occupation. 


SURGES AND OSCILLATIONS ON TRANSMISSION 
SYSTEMS. 


In a paper recently read before the New York Electrical 
Society Mr. Ernest J. Berg discussed the various phenomena 
in the nature of surges and oscillations met with in high- 
tension transmission systems. He discussed the subject 
under the heads of instantaneous abnormal voltages and 
currents due to energy stored electromagnetically and electro- 
statically ; surges caused by grounds; surges due to arcing 
grounds; staticscaused by grounds; abnormal voltagescaused 
by triple-frequency E. M. F. in transformers, and corona effects. 
The electromagnetic and the static energy stored in a 
circuit were compared to the mechanical energy stored 
in a moving body. It is no more possible to change 
the current or voltage of an electric system than it is 
to change the speed of a flywheel without supplying or con- 
suming energy. If the current in an inductive circuit could 
be interrupted instantaneously, the voltage would rise to 
infinity, and if capacity is present there will be a corre- 
sponding current flow. On the interruption of the current 
the electromagnetic energy is converted into electrostatic 
energy, and this in turn is reconverted into electromagnetic 
energy, causing current flow. Where there is no resistance 
in the circuit the current would flow indefinitely, but since 
there is always resistance present the energy is dissipated 
in heat and the oscillations finally cease. 

The phenomena associated with grounds on one of the 
transmission wires or with temporary emergency trans- 


former connections were explained. When one trans- 
mission line is grounded, “static” appears at the switch- 
board, at the generator, and in general in the secondary 
network, and the instruments, transformers, motors, and 
generators are liable to be damaged thereby. А ground 
on a high- potential line Gual, causes considerable 
disturbance on telephone lines. Mr. Berg pointed out 
that with certain transformer connections a triple- 
frequency E M.F. is induced in the transformer which, 
although not affecting the voltage between the lines, 
affects the potential stresses of the windings against ground. 
These E.M.F.’s, however, are not incidental to high 
voltages, but are of much more importance in high-voltage 
systems due to the usually lesser margin in insulation. 
Arcing grounds are always more destructive than positive 
grounds since they involve a train of oscillations, the 
circuit being made and interrupted with great frequency. 
The stresses caused by such grounds depend much upon 
the transformer connections. 

Experiments have proved that with parallel conductors 
air insulation breakdowns and corona effects appear at a 
potential gradient of 100,000 volts per inch at atmospheric 
pressure. With rubber or varnished fabric corona takes 
place at higher voltages than in air. It was shown to be 
practically impossible to insulate a wire of small gauge for 
very high voltages. Corona manifests itself in a glow, and 
among other effects it turns small wires black, while larger 
ones remain bright. It is thought that the formation of 
nitric acid is an accompaniment of the corona. 


ELECTROBUS RUN TO BRIGHTON. 


Electric traction seems to be the solution of the motor- 
omnibus problem. The only omnibus in London which is at 
once unobjectionable and commercially successful is the 
electrobus, and on Easter Sunday its value as a road vehicle 
was further demonstrated by its being run from London to 
Brighton on one charge of the battery. This, for so large and 
heavy an electrical vehicle, is an unprecedented feat. The 'bus, 
entirely British built by the Electric Vehicle Company, of 
West Norwood, was delivered to the Brighton and Hove 
Omnibus Company, which, in common with many other pro- 
vincial corporations and omnibus companies, have had 
their attention directed to this form of public service auto- 
mobile by the character of its operation in the Metropolis, and 
in this fact is foreshadowed an important and possibly a wide 
development of electric road traction without rails. The London 
electrobus is operated at an inclusive cost of 9d. per car mile, 
and its receipts have averaged over lód. per car mile during 
nine months of service. These results are mainly due to its 
remarkable freedom from breakdown, for in upwards of 
100,000 miles of travel the Electrobus Company has not 
experienced one serious delay. The importance of this 
immunity becomes apparent when it is remembered that the 
cost of a day's ‘‘hold up" in London service is estimated to 
involve a loss of £5. 18s. 2d. 


THE AMERICAN BELL TELEPHONE SYSTEM. 


The annual report of the American Telephone and Telegrap 
Company has just been issued. 

At the close of the year a valuation based on the replacement 
cost of the existing plant, without any allowance for franchises 
or for unearned increment, showed £97,659,200. Against this 
there were outstanding obligations of the American Telephone 
and Telegraph Company and its associated companies, including 
capital stock at par in the hands of the public, of £110,987,800. 
These companies also had cash on hand, quick assets, and 
investments of £20,214,800, so that the obligations against the 
plant were only £90,773,000, or £6,886,200 less than its 
appraised value. 

The business has shown a constant gain during the year, and 
at the close there were 3,839,000 stations connected to the 
system, with a total of 8,610,592 miles of wire. The total 
number of exchange and toll calls for the year was about 
5,997,000,000. During the year £10,584,000 was added to 
construction, and in the past eight years £70,567,151 has been 
so added. Of the stations connected 755,316 belong to other 
systems than the Bell. There was a total gain during the year 
of 768,340 stations. The number of exchanges and branch 
offices is 5,108, an increase of 219, with a total of 88,274 
employés, 
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TO CORRESPONDENTS. | 
ll communications intended for the Editor should be addressed 
C. Н. W. BIdds, 139-140, Salisbury Court, Fleet Street, 
London, Е.С. Anonymous communications will mol be 
noticed. Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal. 


CORRESPONDENCE. 


„One man's word is no man's word, 
Justice needs that both be heard.” 


THE FUTURE OF THE TELEPHONE SERVICE. 


SIR, —Мг. Bennett declares for the bludgeon, and he 
knows which weapon best suits his style. It would not 
be edifying to follow him further into the field of 
personalities, but in thinking the design of apparatus 
and the “construction” of exchanges more important 
than knowledge and experience of the real problems of 
commercial telephony he raises a point worthy of a few 
words of comment. 

“The bearing of an observation lies in the application 
. thereof." An engineer who insists on designing methods 
and apparatus inferior to those which are standard, either 
ignoring that this may be sacrificing future efficiency to 
mere cheapness, or doing it merely for the sake of doing 
something different, is comparable, I think, to the man 
who is his own lawyer. A fair example of what such 
"design" Mr. Bennett prides himself on leads to is 
furnished by some of the municipal switchboards, which 
have the two plugs of a pair on different shelves ; the 
reault is to encourage operating errors through the use 
of two plugs of different paire, thus ¢ffectively separating 
two lines instead of connecting them. 

It is because Mr. Bennett claims this sort of thing—and 
this is only one of many unpractical things done in 
municipal telephone work—as an improvement over 
modern methods that telephone men do not take him 
seriously. If you compare your own description of the new 
exchange of the National Telephone Company at Gerrard- 
street (published, oddly enough, in the same issues as 
Mr. Bennett's elegant letters) with descriptions published 


a fow years ago of the various municipal exchanges, you 
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will see the wide gulf which exists between the municipal 
telephone work, with all its special“ design," and serious 
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telephone engineering. 
Another ilustration of the greater value of practical 
knowledge and experience compared with paper desigm is 
afforded by Glasgow. The “design” for Glasgow was 
first produced in 1897, and was a totally unpractical scheme, 
such as a person without experience in the working of 
large telephone systems might be expected to put on paper. 
At the Glasgow telephone inquiry in 1897 I pointed out 
the fundamental errors of the scheme. Principles and 
experience were scoffed at, and in 1900-1901, when tho 
scheme was proceeded with, the call-wire system and other 
eccentricities were superimposed on an unseaworthy craft 
which started crank from the designer’s yard. The result 
was the practical failure which is common knowledge. Tho 
capital cost per subscriber was twice what wag' estimated, 
and even then the Glasgow Corporation had to sell out to 
avoid further large expenditure for reconstruction. I 
estimate that when the reconstruction has been done by 
the Post Office the Glasgow system will have cost not far 
short of £500,000. It looks as if home-made "'design " 
may prove а good deal more expensive in thé long run 
than standard practice. If reasonable attention had been 
paid to the existing state of the telephone art when the 
Glasgow system was started, and if the Glasgow Corpora- 
tion Pad known something of the requirements of telephone 
organisation on a large scale, the system might easily have 
been a great success. — Yours, etc., 
| HERBERT Laws WEBB. 


TELEPHONE RATES. = 


S1r,—The leading articles in your paper concerning the 
telephone rate question and the contributions of Mr Webb 
and Mr. Bennett have been read and discussed with a deal 
of interest on this side of the water. It is & matter cf 
history ‘that the great development of telephony in this 
country dates from the introduction of what is termed “the 
measured-rate” system of charging for telephone service. 
In the whole of my experience I have never met any 
telephone engineer who would defend what you refer to as а 
"flat rate." 1 was, therefore, surprised to see the state- 
ment of Mr. Bennett to the effect that the various munici- 
palities that operated telephone systems could and did 
make money at a low flat rate. I happen to be familiar 
with the telephone serviee that was given by the munici- 
pality of Glasgow. I can only describe it as being 
outrageously bad. Moreover, the system was planned on 
such hopelessly out-of-date lines that in а few years the 
amount of money that would have been needed to care 
for depreciation and reconstruction would have réached an 
alarming amount. I have a recollection of reading some- 
where that the Post Office Telephone Company has already 
been obliged to spend a large amount of money in 
remodelling the plant. I do not agree with Mr. Webb that 
the message is the true unit of cost in the telephone business. 
It is evident that some subscribers will talk ‚for three 
minutes, others for six minutes; also {һе length of the 
line over which the conversation is held would bo six miles 
in some instances and three in others. This being so, 
clearly the true unit of cost must be the message, timc, 
mile—corresponding somewhat to the passenger mile— 
which ів the accepted unit of cost of a street car system. 
So that, in drawing up a schedule of rates to caléulate the 
cost of giving service, not only must the number of messages 
per subscriber be estimated, but the distance the mersagis 
are to be carried and the length of time during which 
the circuit will be in use must be figured ощ. There 
is no doubt whatever that the flat-rate system of 
charging for telephone service narrows and restricts 
the development. The rates are fixed to cover the 
cost of giving service to the largest user, con- 
sequently they are high for the moderate user and either 
exorbitant or probibitive for the small user. With a 
carefully-graded measured rate all subscribers would pay 
in proportion to the use they made of the service. To: 
show how this method of charging will permit persons of 
small means enjoying telephone service, I would mention 


that 30 per cent. of the subscribers of the Chicago Tele. 
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phone Company have telephone service at a guarantee of 
only 24d. per day. 

From a service standpoint all operating telephone engi- 
neers agree that it is absolutely impossible to give as good 
service with а flat rate as with а measured rate. When 
the same charge is made regardless of whether the 
phone is used little or much, very often tbe instrument is 
at the disposal of the office boy or borrowing neighbour, and 
the line is kept во busy with outgoing calls which are often 
frivolous and unuecessary that it is almost impossible to 
get connection with the line. This is the chief cause of 
that bugbear of all telephone users, “the busy signal.” 
On the other hand, even а small charge per message dis- 
penses with all borrowing and unnecessary calls. More- 
over, seeing that under а measured service rate the revenue 
of the telephone company depends upon the number of 
completed calls, they will naturally endeavour to keep up 
their service to & high standard, supply increased line 
facilities to large users, and, in fact, do all in their power 
to increase the number of effective calls. With tho flat 
rate there is no such incentive, as any increase in the 
calling rate means increased operating expenses and 
reduced profit. | 

This question has been discussed very thoroughly in this 
country. Without exception every telephone commission 
that has investigated this subject has reported as being 
absolutely in favour of а measured rate and entirely 
opposed to a flat rate. It seems to me that, judging 
from your leading articles, you approve of the principle 
of the measured rate, but object to the cost per message 
which it is sought to establish. What is a fair rate per 
message ought not to be a difficult matter to determine. — 
Yours, etc., WALTER F. Bunaiss, 


Assistant Engineer, Chicago Telephone Company. 


CORRECTION. 


SIR,—I notice in your issue of Feb. 28, under the 
heading of “ Business Notes," a paragraph referring to the 
reorganisation of the electric scheme at Cape Town. As 
there is no such reorganisation anticipated at Cape Town, 
I shall be glad if you will insert a correction in your next 
issue. I presume the paragraph refers to the proposed 
alterations to the lighting system at East London.— 
Yours, eto. WALTER F. Lona, 


City Electrical Engineer, Cape Town. 


CENTRAL-STATION PUBLICITY. 


It ia interesting to follow the campaign which enterpris- 
ing managers of electricity undertakings are conducting 
with a view to enticing customers to their businesses. 
Central-station managers awakened somewhat late in the 
day to the advantages of organised propaganda in the 
midst of their respective areas of supply. But those who 
have determined to seek for their product the same 
publicity that an up-to-date manufacturer or business man 
seeks for his wares, have found the practice decidedly 
beneficial. It would seem that in the relatively small towns, 
outside the reach of the Metropolis, but centres of industrial 
activity, there is a unique opportunity for carrying on 
а vigorous propaganda among likely consumers of current 
for lighting, power, and other purposes, whilst there the 
results of such a policy can be better gauged than in 
larger places, where in some cases there is a certain amount 
of competition between two or more electricity supply 
companies, and consequently there is not that clear and 
direct rivalry between electricity and other forms of 
power. 

We have frequently drawn attention to the publicity 
methods of different stations, and on more than one 
occasion have drawn attention to and commented favour- 
ably upon the various methods adopted at Loughborough 
by the capable and energetic chief of the Corporation elec- 
tricity department—Mr. Walter H. Allen. His method 
of propaganda, when directed to the general public, has not 
lacked that originality and effectiveness which the idea 
must bave to allure lighting and heating customers, For 
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manufacturers and power users generally another method 
of propaganda must be adopted. Hard facts alone will 
attract, and none but concrete results will convince. Mr. 
Allen bas just issued a pamphlet which demonstrates 
clearly the comparative cost of running a manufacturing or 
other plant under precisely similar conditions when driven 
by a steam-engine, supplied with steam from a boiler close 
by; a gas-engine, supplied with the town supply of coal 
gas; and an electric motor, supplied with the town supply 
of current. A number of examples are given, all of which 
show what a considerable saving is effected by the electric 
motor. 

But Mr. Allen does not rely solely upon the printed 
pamphlet. If that fails to bring a reply, he proposes to 
issue a series of three follow-up letters at different dates. The 
first letter accompanies the pamphlet, and calls attention 
to its contents. The second letter will be sent about 
14 days later (if no reply has been received in the mean- 
time) again drawing attention tothe pampblet), and offering 
the recipient help in the consideration of the matter. The 
third letter, which will be sent about six weeks after the 
date of the first communication, will read as follows: 
* We venture to once again approach you on the question 
that we wrote you about some six weeks. ago —i. e., electi ic 
driving. Doubtless you have read our pamphlet setting 
forth our arguments in favour of electric motors, and the 
comparative cost of running different kinds of plant, and 
in that case we are surprised we have not heard from yov, 
because we are satisfied that having read the pamphlet, 
and studied the figures, you could not fail to be convinced 
of our ability to be of beneficial service to you. We are, 
therefore, inclined to think that there must be some detail 
upon whieh you are not satisfied, and we should Le 
extremely glad if you would give us the opportunity of 
disposing of that difficulty. Thanking you in anticipation 
of an early reply." 

This commendable enterprise should result in greatly 
extending the business of the Loughborough undertaking. 


THE DEFORMATION OF THE VOLTAGE CURVE 
OF ALTERNATORS WHEN LOADED.* 


BY HERR E. SIEDEK. 


In all synchronous generators there is, theoretically, а 
phase difference of godeg, between the voltage curve and 
the flax curve. If, therefore, the current is in phase with 
the voltage i. e., with non-inductive load—it will act as а 
demagnetising force on one half of the pole and as a 
magnetising force on the other half. The flux from one 
half of the pole is reduced, and that from the other half is 
increased. If the saturating effect of the increased flux at 
one pole-tip is neglected—as it may generally be—the flux 
per pole аа a whole will not be altered. When the current 
is lagging or leading the result is different. Thue, if the 
current lags 90deg. behind the volte, the maximum current 
in the coil will occur at the same instant as the maximum flux 
through the coil, and the armature ampere-turns will act 
demagnetisingly on the field, but the action is symmetrical, 
and no distortion of the flux takes place. If the current 
leads 90deg., the effect is similar, except that the armature 
ampere-turns help the field ampere-turns instead of opposing 
them. The voltage drop of the machine is intimately 
connected with these actions. With non-inductive load 
the voltage change—neglecting the resistance effect—is a 
minimum. With the lagging current there is a much more 
considerable drop, whilst with the leading current there isa 
voltage rise with rising load—in fact, the machine may 
even be able to excite itself. As regards the effect on the 
shape of the voltage curve the three cases are again 


different. Since E = E. where E is the voltage and 


dt! 
A is the rate of change of flux through the coil, the dis- 
tortion of the flux due to the non-inductive current must 


produce a corresponding unsymmetrical distortion of the 


* Abstract of an article in Elektrotechnik und Maschinenbau, 
April 5, 1908, 
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voltage curve. With the lagging or leading currents no 
unsymmetrical distortion occurs, but only a general 
weakening or strengthening of the voltage the curve 
being flattened in the former case and peaked out 
symmetrically in the latter case. In practice the circuit 
is never wholly inductive or wholly conductive, and in 
such cases the effect can best be considered by splitting up 
the current, and with it the ampere-turns, into a power 
component in phase with the volts and a wattless com- 
ponent lagging or leading by 90deg. The former component 
distorts the field, and, therefore, the voltage curve, whilst 


TEN 
WY YV 


Fic. 1. 


the latter only acts as a general weakening or strengthening 
effect. The above effects refer moro espacially to single- 
phase machines. In the case of multiphase machines 
certain additional peculiarities have to be considered, as is 
shown below. 

The following experiments were carried out for the 
рагрове of studying these effects. They were made оп a 
small alternator having a revolving ring armature with 
external radial magnet poles. The armature was arranged 
for single, two, and three phase currents. In all cases the 
oscillographic records were taken from the voltage per 
phase. Fig. 1 shows the open-circuit voltage: (1) as 


Fic. 2. 


single-phase machine and (2) as three-phase machine. 
The greater flatness of the single-phase curve is accounted 
for by the fact that the polar arc forms a smaller propor- 
tion of the width of the band of winding belonging toa 
hase for the single-phase than for the three-phase case. 
The measured voltages were 56:5 for the single-phase and 
49:5 for the three-phase, and these figures bear approxi- 
mately the correct theoretical relation to one another. 
Fig. 2 shows the voltage curves when loaded as a single- 
phase machine : Curve (3) being for a non-inductive lamp 
load of 115 2 volts 50:5 amperes, Curve (4) for a similar 
load of 116 volts 90 amperes, and Curve (5) for ап induc- 


Nat 


tive load of 114 volts 81 amperes, with a power factor of 
14. It will be seen that Curves (3) and (4) show the 
charaoteristic depression at one side of the maximum point 
and the elevation at the other side, whilst Curve (5) shows 
no appreciable variation from the shape of the no-load 
curve, but there is a general reduction in height. In 
Fig. 3 is shown the corresponding curve for a capacity 
load of 165 volts, 91 amperes, and power factor 666. 
The low voltage in this case was necessitated by the high 
transformation ratio of the transformer used to change the 
available condensers. The high power factor is accounted 
for by the presence of this transformer. Consequently the 


curve shows the effect of both a power component and a 
wattless component of the current. 

Turning next to the question of multiphase generators 
with balanced load, the effects are less marked than with 
single-phase machines, because the neighbouring phases 
partly cancel out one another's effects In Fig. 4 I, II., 
and III. indicates the armature windings of an ordinary 
three-phase alternator. The phases are taken as non- 


Fie. 4 


inductively and equally loaded, and the instant is chosen 
when the current in phase I. has its maximum value, and 
phases II. and III. have currents of half this value. The 
Curves J,, J,, and J, represent either the space distribution 


Fie. 5. 


(assumed sinusoidal) of the ampere-turns of the three 
phases, or the space distribution of the fluxes due to these 
ampere-turns. These fluxes are in phase with the phase 
voltages E, E, and E, respectively. The distorting effect 
of iron saturation bas been neglected. The thick line 
eurve, А F, represents the resultant armature ampere- 
turns, and it will be seen that this is only half as great as 
the ampere-turns of phase I. alone (Curve J,). The effect 


on the flux distribution of the pole is, therefore, a dis- 
torting one, as in the case of the single-phase machine, but 
the distortion is less in amount. With capacity or inductive 
loads the same holds good—viz., the effect is of the same 
nature as with single-phase machines, but less in amount. 

If only one phase of a three-phase machine is loaded, the 
effect on the voltage curve of that phase is naturally 
exactly the same as in the case of a single-phase machine, 
Thus Fig. 5 show the no-load voltage per phase (7), and 
the distorted voltage curve produced by a non-inductive 
load of 114 volts 91 amperes in that one phase only (8). 
It is interesting to consider the effect of such an unbalanced 
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load on the voltage curves of the other phases. The con- 
ditions for this case are shown in Fig. 6, where I is the 
(non-inductively) loaded phase and the instantaneous flux 
distribution over the pole is shown by the shaded line. 
It will be noticed that the effect of the flux distortion on 
the voltage of phase I. is exactly the same as for the 
single-phase machine, but that the elevated left-hand peak 
of the flux will have a much more marked distorting effect 
on phase IT. than on phase III. This fact is confirmed by 
the oscillogram in Fig. 7. Curve (15) is the voltage 
of the loaded phase I. (113 volts 71 amperes), and 


Ее. 7. 


is the most deformed. Curve (16), for which the current 
of the loaded phase is а leading one, has а strongly 
elevated maximum (118 volts), whilst curve (17), for which 
the current in the loaded phase may be said to have a 
lag, is slightly depressed at the top (112 volts) The 
effects аге, in fact, well explained by considering that the 
three-phase voltages have а 120deg. phase difference, во 
that а non-inductive load on one phase affects the voltage 
of that phase just as in the case of а single-phase machine, 
whilst towards the phase lying behind in space—i.e., ahead 
in phase—it behaves as a strongly lagging current in this 


-d 
Fic. 8. 
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phase and towards the other phase (lying ahead in space) 
as & leading current in this phase. Consequently the 
effect is to distort the voltage of the loaded phase, but 
only to elevate or depress the voltage curves of the other 
two phases. 

The effects can also be studied by means of vector 
diagrams. Thus Fig. 8 refers to the non-inductive 
loading of phase I. by current J,, and shows that the 
current lags by 60deg. relatively to phase III. and leads 
phase II. by 60де. Fig. 9 shows the case of a load of J 
amperes in phase I. lagging by 60deg. behind the volts ol 


Fic. 10. 


phase I. Here the current is in phase with the volts of 
hase III. and leads the volts of phase II. by 60deg. 
Fig. 10 is for a wholly inductive load, J,, on phase I. 
Here the current lags 30deg. relatively to phase III. and 
leads phase II. by 30deg. The effects for capacity loads 
are similar but with reversed angles. These diagrams show 
that largé phase differences exist between the current in 
the loaded phase and the voltages of the other phases, and 
eni these angles vary with the particular nature of the 
oad. 
The theoretical deductions made above are based on the 


consideration of an ordinary coil-wound alternator whilst 
the tests were carried out on a distributed ring winding 
The close agreement between the two shows that the actual 
arrangement of the armature winding has little to do with 
the result. 


A SATISFACTORY FORM OF HIGH RESISTANCE. 


Mr. G. W. Stewart describes a new form of high resist- 
ance for laboratory work in the Physical Review. The use 
of a transparent lacquer called Zapon in the shop of the 
laboratory of the University of North Dakota directed the 
writer's attention to its possible combination with carbon 
in the formation of a permanent high resistance. The 
lacquer consists of soluble cotton dissolved in certain mixed 
solvents, the chief ingredient of which is amyl acetate. 
When dry there is left a film of pyroxyline which is elastic, 
is not subject to ordinary changes in temperature, does not 
evaporate, does not crack, са is а good insulator. These 
characteristics are extremely important and suggested to 
the writer that if lampblack were mixed with this lacquer 
and spread with a brush upon an insulator, a permanent 
and yet high resistance might be obtained. Experiment 
has proven this to be the case. The commercial 
“Germantown” lampblack and the lacquer known as 
* Zapon L” were used in the experiments. 

The resistance is obtained by spreading the mixture of 
lampblack and zapon upon an insulating surface. The 
conductivity of the films thus produ can be easily 
regulated by the amount of lampblack used and the 
thickness to which the laequer is spread with the brush. 
By trial the writer secured а variation in resistance from 
5,000 ohms to 3,000,000 ohms with a film approximately 
3mm. long and 2mm. wide. In order to control the range 
in constructing high resistances, mixtures with varying pro- 
portions of lampblack can be kept on hand. In some 
experiments resistances as high as 40,000 megohms are 
desired. With a film similar to the one just mentioned, it 
would be possible to secure this enormous resistance by a 
strip 0'2mm. wide and 4m. long. Doubtless films of less 
conductivity can be secured readily, thus making the length 
required more easily obtainable. А further convenience is 
that the process of making the films is simple and easy of 
execution, requiring no special apparatus whatever. The 
forms in which the rosistances can be made are unlimited, 
and can be determined by the purpose for which the resist- 
anoe is intended. Thus far the writer has experimented 
only with hard rubber as a base for the lacquer, and the 
different forms in which the rubber is readily obtainable 
means great convenience in the construction of such 
resistances. It should be stated that the sample of zapon 
used will not cling very satisfactorily to a very smooth 
surface—unroughened glass, for example. 

Without any special care as regards ageing the resistances 
are found to be fairly constant—e.g., variations not exceed- 
ing 5 per cent. in five months—and, doubtless, ageing by 
baking would bring such films to a practical steady value 
at once. With careful connection between the terminals 
and the film the resistance was independent of variations 
in the applied voltage in the ratio of 10: 1 ог more. Аз 
would be expected, there is a variation in these carbon 
resistances with the temperature. А number of observa- 
tions were made through small ranges of temperature, and 
the results show a variation of from 0'1 to 0:15 per cent. 
per degree Centigrade. Of course, this figure will depend 
somewhat upon the base employed for the film, and, con- 
sequently, must be determined for each arrangement. The 
permanence of the film of pyroxyline, the fact that it can 
be subjected to ordinary ranges of temperature without 
eracking or deteriorating, would indicate that properly 
constructed resistances would give satisfaction for an 
indefinite time. Furthermore, resistances of a few megohme 
might easily be enclosed ia sealed tubes in order to obviate 
any variations due to moisture. It is believed, therefore, 
that this note suggests a form of high resistance which is 
both convenient and reasonably permanent, subjected only 
to very slow changes in resistance with time, and which 
will prove N satisfactory where very high resist- 
ances of thousands of megohms are desired. 
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THE RELATION BETWEEN IRON AND COPPER IN 
TRANSFORMERS. 


Mr. M. Kawara in a recent article in the Electrical World 
gives an interesting set of curves indicating the variations 
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FIG. 1.—Capacity 2 Kilowatts. 


in cost of material of small transformers of a particular 
type, with variations in the relation of weight of copper to 
weight of iron. The transformer is of the rectangular 
frame core type, and the cross-section of the core is square. 
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FIG. 2.—Capacity 4 Kilowatts. 


Five sizes of transformer are analysed— namely, 2, 4, 8, 
16, and 32 kilowatts. Їп each of these cases the mass of 
iron per kilowatt, or, to a modified scale, the total mass 
of iron used, is plotted as abscissa and the corresponding 
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Fie. 5.—Capacity 8 Kilowatts, 


mass of copper and other properties of the apparatus are 
plotted as ordinates. 

The curves indicate that there із a rapid deduction in 
the weight of copper for a given size of transformer as the 
iron is increased, and that the total cost of iron laminations 
and copper taken together is nearly constant through a 
considerable range in the weight of iron as selected. We 


may increase the iron 50 per cent. and not change the 
total cost of iron and copper more than, say, 6 per cent. in 
some of the cases presented. There will be a certain 
relation of iron to copper for minimum cost, and also 
another relation for maximum efficiency. The curves from 
I. to VI., inclusive, have for data the amount of necessary 
copper per kilowatt, the price of copper, of core lamina- 
tion, the total price of copper and iron, the full-load 
efficiency, and the lamination iron per kilowatt. 
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Ета. 4.—Capacity 15 Kilowatts. 


The assumptions made in calculating the curves of Figs. 1 
to 6 are as follows : 


Total number of flux к=, /% x KW, x (10)" 


4:44 x 60 

Number of cycles per second .......................................... 60 
Flux density in corte 2... e... 60,000 
Current density in windings ..................... 1,500 cir. mils per pa wt 
Copper space + winding spaco . 2 . . . =0:40 
Copper loss per ponnd of iron ...................................«...... l watt 
Core loss per pound of iron... . . . . . 1 watt 
Primary: ee. ³ð ͤ vb ERE кукан 2,200 
Mean length per turn eee . . . 4 (s + 2 
Insulation between lami nations .. 10 7 
Secondary voltage ã 2 ã 22222 ã 2 220 


Copper In Ibs 


за 11 12 13 14 
Iron per KW in Ibe 
FIG. 5.—Cayacity 24 Kilowatts. 
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Fic. 6.—Capacity 32 Kilowatts. 


varied from that of square to narrow rectangle, үр 
the product axb constant. In calculating the full- oad 
efficiency, the copper and core losses only were taken into 
consideration, The price of laminations was taken at 
seven cents (34d.) per pound, and that of copper at 
20 cents (10d.). Therefore, smaller machines are shown 
in а more favourable light than in actual cases. 
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The copper-iron curves are very nearly hyperbolic. As b 
(Fig. 7) is increased, the length of the core also increases, and 
consequently the core loss becomes larger, but, at the same 
time, the mean length of the windings decreases, and hence 
the copper loss also decreases. These facts are clearly 
brought out. It is to be noted that the point of the 
highest efficiency falls very near to the point of the lowest 
cost of material. This is a very fortunate coincidence for 
the manufacturers and users of transformers. However, 
the writer found that in small transformers the point 
of the lowest cost is far from the desirable dimensions. 
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For instance, in 2-kw. transformers b is about eight 
times а at that point under the assumed conditions. The 
highest efficiency point comes a little nearer to the prac- 
tical dimensions, as b is four times that of a at that point. 
In larger ones, both the lowest cost point and highest 
efficiency point lie inside of the practical dimensions, and 
the points come nearer together as capacity goes up. Of 
course, the lowest cost point shifts as the relative prices of 
copper and iron change. Hence the cost curves must be 
revised from time to time. 


e 
Fie. 8.—Type of Transformer. 


The curves of Fig. 7 were drawn from the six preceding 
ones. The meanings of the curves are clear without any 
explanation. 


FORTHCOMING EVENTS. 


TUesbAY, APRIL 28. 

Faraday Society.—At 8 p.m., the Library of the Institution of 
Electrical Engincers, 92, Victoria-street, S.W., :' Тһе Plani- 
metrical Analysis of Alloys,” by Prof. A. К. Huntington and 
Mr. C. Н. Desch ; The lateraction of Aluminium Powder and 
Carbon," by Mr. F. E. Weston and Mr. H. Russell Ellis; 
„Technical Electrochemistry in Russia," by Prof. N. Piltschikoll. 

Royal Institution. —At 5 p.m., ''The Development of the Modern 
Steam Turbine and its Application," by Mr. Gerald Stoney. 

WEDNESDAY, Арап, 29. 

Institution of Electrical Engineers (Students' Section). —At 
7.50 p.m., at Finsbury Technical College, Leonard-street, City- 
road, E.C., ‘‘ Radio-Telegraphy," by Messrs. Marvin and Smith. 

THURSDAY, APRIL 30. 

Institution of Electrical Engineers.—At 8 pm., Kelvin lecture, 
“Lord Kelvin—His Life and Works," by Prof. Silvanus P. 
Thompson. 

Fiuipav, May 1. 

Royal Institution.—At 9 p.m., ‘The Scientific Work of Lord 

Kelvin,” by Prof. J. J. Larmor, 
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LOCKING SOCKETS TO PREVENT THEFT OF 
LAMPS. 


While the theft of current from electric lighting companies 
by dishonest meter connection, etc., has received considerable 
attention, comparatively little has been said of another source 
of trouble of a similar nature—viz., the stealing of incandescent 
lamps from their sockets. Central stations whose policy it is to 
make free renewals find that there is a continual demand for 
new lamps without the exchange of burned-out lamps being 
offered in return— factories, hotels, and public buildings are 
often mulcted Dy their employés and patrons. The majority of 
the lamps are probably stolen for use by the thieves, but 
several instances have been uncovered where a regular trade 


Locking Socket with Key, 


was carried on in the second-hand lamps. The advent of high- 
efliciency filaments, with the greatly increased value of the 
lamps, has given this traffic much more importance in central- 
station economics, and the device shown in the accompanying 
illustrations has been perfected to protect the companies from 
this loss. 

In appearance, the locking socket is similar to the ordinary 
key or keyless socket, the only difference being а small keyhole. 
The screw shell in the socket, however, swivels freely until it is 
locked by а key inserted in the keyhole. То place a lamp in 
the socket or to remove one from it, it is necessary to lock the 
interior shell by use of the key before the lamp can be screwed 
in or out. Аз the lamp turns freely at all other times, it will 
not be broken by а person thinking it is merely stuck in the 
shell and trying to force it out. The locking mechanism is safe 
and simple, and with the exception of the locking feature the 
socket has all of the characteristics of the ordinary socket and 
can be instaled in the same manner—either on bracket, 
chandelier, or as a pendant socket. It differs from other 
burglar-proof devices by being left unlocked, the key being 
used only to hold the inside shell rigid while the lamp is being 
inserted or taken out. The socket is made by the General 
Electric Company, Schenectady, N. Y.— Western Electrician. 


MERIDIAN TIME BY WIRELESS. 


In a communication presented last week to the French 
Academy of Science by M. Bouquet de la Grye, it was pro- 
posed to establish on the Kiffel Tower a wireless telegraph 
station for the purpose of communicating Greenwich or Paris 
time to every ship in the world equipped with wireless appa- 
ratus. By prearranged signal either noon or midnight would 
be indicated, and ships would thus be able to regulate their 
chronometers. The proposal has already been accepted by the 
French Government, and experiments will first be undertaken 
in communicating with French ships in the Atlantic and the 
Mediterranean. It is proposed to send the hour of midnight 
according to Paris time, this being preferable to noon owing to 
less liability to local disturbance.— Electrical World. 


PUBLICATIONS RECEIVED. 


. “TELEGRAPHIC SYSTEMS AND OTHER Notes,” by Arthur 
Crotch. London: Charles Griffin and Co., Limited, Exeter- 
street,, Strand, W.C. Price, 5s. net. A plain and concise 
description of the main systems in use in practical telegraphy, 
profusely illustrated. 

The Post Office Electrical Engineer's Journal. Vol. I., part 1, 
April 1908. London: H. Alabaster, Gatehouse, and Co., 
4, Ludgate-hill, E.C. Price, 1s. A new quarterly journal, the 
scope of which is explained by the title. The first number 
contains articles contributed by members of the Institution of 
Post Office Electrical lingineeers and by Post Office officials of 
the United Kingdom connected with telegraphs and telephones, 
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ISOLATING SWITCHES. 


A useful accessory for high-tension switchboards and 
equipments is shown on the attached illustration. These, 
in common with other productions of the kind from 
Mesers. Reyrole and Co., of Hebburn-on-Tyne, are well 
finished and of excellent workmanship. The switches can 
be supplied all ready fixed on a suitable iron strap, or they 
can be supplied without the strap in cases where customers 
prefer to fix the isolating switches on existing panels or 


In view of the proposed Home Office regulations, which 
stipulate that it should be possible to isolate all parts of a 
switchboard for cleaning purposes, inspection, etc., the 
switches should be of much interest to our readers. They 
&re, of course, intended to be fixed in places where they 
сап be safely operated by means of a long insulated pole 
furnished with a suitable hook at the end. These switches 
are being supplied for all pressures up to 12,000 volts. 


ELECTROLYTIC LIGHTNING ARRESTERS. 


Ав the result of experiments covering а number of years, 
the Westinghouse Electric and Manufacturing Company 
has developed the electrolytic lightning arrester shown in 
the accompanying illustrations. It consists of a number 
of aluminium plates pressed into tray form so that when set 
one within the other, separated by small insulating washers, 
they may be built into a column capable of withstanding 
high voltages and still retain the safety-valve characteristics 
of a single plate. These columns are made in two sizes, опе 
for voltages between 4,000 and 7,500, the other for voltages 
between 7,500 and 15,000. The columns are enclosed in 
substantial stoneware jars. ‘The jars may be mounted one 
upon the other to form arresters for any desired voltage. 
A gap on the line side of the electrolytic elements, which 
will withstand the normal voltage of the system, breaks 
down with over-voltage and permits the surge to discharge 
through the electrolytic units. 

The electrolyte is dissolved in pure water and poured 
into the top of the arrester unit. It thus fills the first tray 
and runs over into the second and so on through the 
column, the surplus escaping through a hole in the bottom 


of the containing jar through the next jar, if there be 
more than one, to the pan at the bottom. The electrolyte 
fills only the trays and not the jar, so there is no opportunity 
for the current to pass except from tray to tray. Each 
unit when placed in the pan or on another unit 
automatically makes contact. The electrolytic solution 
causes a very thin film to form on the aluminium plates. 
This film has an apparent resistance of very high value 
when moderate voltages are impressed upon it, but when 
the voltage reaches a certain value it breaks down in 
myriads of minute punctures, making almost a short-circuit. 


f 


Аз soon, however, as the voltage is reduced again the 
punctures seal up at once, and the original high resistance 
reasserts itself. These arresters are arranged for installation 
either indoors or out, as suits the convenience of the user.— 
Electrical World, 


APPOINTMENTS VACANT. 


Premium Pupil. Apply, Electricity Works, Canterbury, 
advertisment. 

Premium Pupil, Shrewsbury Corporation Electricity Works. 
Applications to Mr. C. M. Johnston, engineer and manager. See 

vertisement. 

Chief Electrical Engineer, Watford Urban District Council. 
Commencing salary, £250, rising to £400 per annum. Particulars 
from the Clerk. Applications by April 25. 


See 


LEGAL INTELLIGENCE. 


UNDERGROUND ELECTRIC RAILWAYS OF LONDON. 


Mr. Henry Terrell, K.C., appeared before Mr. Justice Warrington 
in the Chancery Division on the 15th inst. and said he desired to 
make an application in а matter of great importance and very great 
urgency. He asked for the appointment of а receiver and manager in 
the matter of the Underground Electric Railways Co. of London in the 
action between Messrs. Speyer Bros, the well-known bankers, on 
behalf of themselves and all other persons holding secured temporary 
loan notes and profit sharing secured notes of the defendant compan 
as plaintiffs and the company and the London and Westminster Ban 
defendants. Counsel said the company was incorporated in 1902 with 
a capital of £5,000,000, all of which had been issued. In 1903 the 
company issued what were called profit-sharing secured notes to the 
amount of £7,000,000, which were secured by a trust deed. These 
potes would become due on Junel next. Subsequently they issued 
£300,000 of an intended issue of £400,000 of securities called secured 
temporary loan notes. The due date of these notes was May 15, 
and under the circumstances they were now presently payable. The 
company, said counsel, had carried out the electrification of the 
Metropolitan District Railway, and the construction of the three 
most recent tube railways. The assets of the company consisted of 
very large holdings in the capital and in the debenture issues of these 
four railway companies. They also had a large holding in the London 
United Tramways. The secured temporary loan notes were secured 
by a scrip certificate. The first lot for £7,000,000 were secured by 
trust deed, and the trustees of that deed were the London and West- 
minster Bank, who desired that a receiver should be appointed in 
both the case of the profit-sharing secured notes and the secured 
temporary loan notes. It was perfectly clear that the secured 
temporary loan notes were now payable, and it was also clear from 
Messrs. Spcyer’s certificate that they anticipated a difficulty. The 
plaintiffs had large holdings in both classes of securities. The assota 
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of the company consisted of a very large holding in the railways he 
had mentioned, and subject to mortgages they were entitled also 
to what was known as the power- house, which supplied all these 
railway companies with motive power. Proceedings by a creditor 
were threatened, and if these were taken the work of the power-house 
might be stopped, and consequently the railways would stopped, 
and the result would be а very serious position. The company had a 
scheme, which was ай твга] that day with the consent of Messrs. 
Speyer, whereby it was intended to raise by prior lien debentures all 
the moneys necessary for the cash requirements of the defendant com- 
pany, and also to pay off the temporary loan notes and to enable the 
company to carry on its business on a sound basis. But in the mean- 
time, and pending the carrying out of the schome, it was essential 
that а manager and receiver should be appointed in order that in the 
interests of everybody there should be no possibility of any stoppage 
of any part of this great undertaking. They proposed that Sir George 
Gibb, vice-chairman and managing director of the company, should be 
appointed receiver and manager. 

is Lordship granted an order appointing Sir George Gibb, on 
behalf of the holders of the profit-sharing secured notes, as receiver of 
assets comprised in the trust deed, апа on behalf of the secured 
temporary loan notes as reeeiver of the company generally, and as 
manager of the company. 


COMPANIES' MEETINGS AND REPORTS. 


MARCONI’S WIRELESS TELEGRAPH. 


The annual report and statement of accounts of Marconi’s Wireless 
Telegraph Oo. for the period ending Sept. 30, 1907, states that the 
building up of the business has been attained with a capital issue of 
484,190 shares, with the profits which have been allotted to capital 
account, and by financial engagements amounting in all to £94,263. 
158. 6d. at Sept. 50 last. Attention is called to the credit side of the 
balance-sheet, on which A pear the important share interests in the 
subsidiary enterprises of the nominal value of £2.594.106. 10s., which 
are, together with the patents, set out in the balance-sheet at only 
£242,966. 9s. 10d. It is not possible at present to make а 
precise valuation of these assets, but some idea of their value 
to this Company may be gauged by the fact that our 
holdings pat more than 50 per oent. of the whole issued 
capital of these companies. These items include practically the 
whole of the £200,000 share capital of the Marconi International 
Marine Communication Oo., representing the Marconi wireless 
exchange of messages at sea. hen the Marconi patents were 
originally acquired in 1897, communications could oply be sent a 
distance of two miles, but, as the result of the work on development 
since that date, communications can now be sent 2,500 miles. In all 
the Company owns over 650 patents. The British Admiralty are 
paying £5,000 per annum for a term of years for the right 
of using the system. With reference to Transatlantic com- 
munication the report states: On the basis of the improved 
Irish-Canadian service and of the contemplated English-American 
service, woting the four stations at 12 hours a day at an average net 
wirelees rate of 4d. a word, and at a specd of 20 words a minute, a 
net revenue (after deducting working expenses) approaching £150,000 
per annum is capable of being earned by these four stations. The 
maritime service is progressing most satisfactorily, the North Atlantic 
being covered by a network of wireless communication. The number 
of steamers using the Marconi international organisation of ship and 
shore stations has again increased. The net receipts by the 
Marconi International Marine Communication Co. and its asso- 
ciated companies from this source are: 1905, £135,065. 108. Ad.; 
1906, £27,500. 16s.; 1907, £37,935. 158. 7d. As to inter- 
communication, the report states that on the establishment of 
the above organisation the expenditure was necessarily large, and 
it has been productive of most promising results, but the very success 
of our eflorts in this direction led to foreign intervention. After 
recounting matters in conneotion with the recent convention, the 
report goes on as follows: The directors have been carefully consider- 
ing the course the Company should now adopt. They remain con- 
vinced that the working of wireless telegraphy at seoa—that is to say, 
between moving points—can only be efficient if controlled by one 
central organisation, and in their opinion the rules adopted by your 
Oompany and the commercial organisation which it has established 
afford the best means for ensuring this efficiency and practicability. 
But the majority of the Governments do not share this opinion, and 
this оеша the case your directors are compelled to take the view that 
it would be wise for this Company's business iaterests to consider how 
it may best be found practicable to modify the policy hitherto pursued 
by the Board, and believe that with mutual goodwill and regard to 
respective interests arrangements may be arrived at not only satis- 
factory to the Governments concerned, but also remunerative to the 
Marconi Companies, who have invested во large an amount of capital 
in the establishment of this present wireless organisation. 

The Company owns a fully-equipped factory adequate to cope with 
the expanding demand for instruments and installations. Over 500 
wireless stations have already been equipped by the Company, and the 
number is constantly being added to. Considerable orders are received 
each year from the British Admiralty and foreign Governments for 
wireless telegraph apparatus and accessories. It is proposed to increase 
the capital of the Company to £750,C00 by the issue of £250,000 
preference shares of £1 each. The proceeds of tho new issue will 
serve to pay otf the Company's engagements to bankers and others. 
There would then remain, in the opinion of the directors, an amount 
sufficient to carry on and extend the business of the Company, to 
complete the long-distance stations, to provide these with the necessary 
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land-line facilities, and to enable the Company to deal with the orders 
already received and likely to be obtained. 


BRITISH ALUMINIUM. 


The report of the British Aluminium Co. for 1907 states that the 

rofit for the year transferred to appropriation account is £120,482. 
There has to be deducted for debenture stock and debenture interest 
£28,514. Expenses of issue of new capital in 1907, amounting to 
£7,227, have been written off, and there has been appropriated in 
reduction of the cost of the Company's temporary factory at Kinloch- 
leven £10,764 (the last-named two sums, amounting together to 
£17,991, have been applied in accordance with the debenture stock 
supplemental trust ded in purchasing and cancelling debenture stock). 
There thus remains available £73,975, of which it is proposed to write 
off for depreciation £20,000, leaving £63,975. To this has to be 
added the balance brought forward, £34,518, making a total available 
of £88,523. The directors now recommend a final dividend at 
the rate of 7 per cent. on ordinary shares, making 7 per 
cent. for the year, and out of the balance then remaining 
available £8,986 has been utilised in purchasing and cancellin 
2,196 funding certificates of £5 each at cost, leaving to be carri 
forward £36,502. In comparison with 1906 there has been a decline 
in profite, which peius das preceding five years had shown continuous 
expansion. This may be attributed to the slump in copper last July, 
and to the resulting demoralisation in the metal markets generally. 
Not only did prices decline sharply, but there was a severe contraction 
in the йал for all metals for several months subsequently. There 
has been no recovery in the price of aluminium, so the metal has been 
taken into stock at a much lower price than in previous years. 
Customers, however, have latterly been ordering much more freely, 
and an improving demand may now be counted on. The temporary 
aluminium works at Leven only commenced producing during the 
last week of December, and those at Stangfjord in January last, 
so that the Company derived no advantage from them during the 
year. Progress continues to be made with the development of 
the permanent power scheme at Kinlochleven, but the Board 
are much disappointed at having to state that there is now no 
prospect of any power being derived from this prior to the summer of 
next year, when the various sections of the work should be completed 
to enable the production of aluminium to be started. Tho erection of 
the village of Kinlochleven has been much advanced. The develop- 
ment of the Orsieres power scheme is being proceeded with, and a 
contract has been entered into for the construction of the first portions 
of the hydraulic section of the works. The construction of the 
Martigny-Orsieres Railway, which was commenced last year, is pro- 
ceeding satisfactorily. The first 8 km. are well in hand, and will 
shortly be ready for the rails to be laid. The next six are just being 
begun ; and the Company, having undertaken to ор the line, 
will proceed with the remaining 6 km. as soon as the detailed plans 
have received the Government's approval. Towards meeting the 
large capital expenditure which these extensions entail, issues have 
been made of 40, O00 1908 conversion shares of £10 each, 59,070 
of which have been subscribed, and of 20,000 A 6 per cent. pre- 
ference shares of £5 each, all of which have been taken up. 


DUDLEY, STOURBRIDGE, AND DISTRICT ELECTRIC 
TRACTION. 


The report of the Dudley, Stourbridge, and District Electric 
Traction Co. for the year ended Dec. 31, 1907, states that the gross 
receipts for the year amounted to £46,254. After deducting all 
expenses cbargeable to revenue, including repairs and maintenance, 
and placing £2,000 to renewals account, there remains £11,898. 
Deducting the dividend oa the preference shares accrued to Dec. 51, 
1907, and adding the balance of £1,050 brought forward from last 
account, £7,948 remains available for allocation. The directors pro- 
pose to place to sinking fand £1,000, to depreciation and reserve 
£1,000, to pay a dividend at the rate of 5 per cent. per annum on 
the ordinary shares, and to carry forward £949. The amount avail- 
able for distribution is apparently less than in 1906, owing to the 
directors having decided to charge a larger amount to renewals 
account before arriving at the balanco rather than appropriating it 
after ascertaining the balance. Expenditure on Genital account 
during the year has amounted to £532, being principally in 
гаре of piyments of balance on the new siding at Kin ver 
and the extension of the Amblecote car-shed and sub-station. As 
stated in the last report, the Corporation of Dudley appealed 
to the House of Lords against the decision of tlie Court of Appeal on 
the special case as to the basis for the purchase of light railway No. 5. 
The House of Lords decided against the Company. The effect of the 
decision is that the Coinpany will receive £16,028 less than had the . 
railway been purchased under the Light Railways Act, but the rent 
to be paid under the lease will be correspondingly reduced. Efforts 
are now being made to complete the sale, and to settle the terms of 
the lease. It is proposed to enter into an agreement with the Birm- 
ingham and Midland Co. and the Shropshire, Worcestershire, and 
Staffordshire Electric Power Оо. to sell to the power company the 
generating stations at Hart's Hill, Amblecote, and Lye. Аз а con 
dition of the sale of the generating stations, arrangements will be 
made for obtaining a supply of power from the Shropshire conipany at 
favourable prices. Arrangements for the management of all the 
tramways in the Black Country by the joint commit' ee, referred 
to in the last report, have continued to work satis- 
factorily, and the agreement with the other companies operating 
in the district has been continued for a further period. In 
order to obtain to the fullest extent the benefit accruing from the 
management of the Company's tramways by the joiut committee, an 
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agreement has been entered into with the other companies for the 
erection of suitable workshops and car-sheds in а central position at 
Tividale. The basis of the agreement is that each company shall pay 
a rent calculated on the number of cars owned by each company on 
Jan. 1, 1907. The right of user of the car-sheds is secured to each 
company on the same basis, and all repairs carried out are executed 
at cost price. The directors consider that by this arrangement the 
cost of ea repairs will be considerably reduced. The Company has 
joined the British Electrical Federation, which has been formed by 
various electric traction and lighting companies for the purpose of 
co-operation and joint action in matters of common interest. The 
parcels and goods traffic service has been further developed during the 
year with good results. The gross receipts amounted to £607 and the 
expenses £511, leaving a profit of £96. 


WOLVERHAMPTON DISTRICT ELECTRIC TRAMWAYS. 


The report of the Wolverhampton District Electric Tramways fòr 
1907 states that the total revenue for the year amounted to £25,125. 
After deducting all expenses chargeable thereto, including debenture 
interest, repairs, and maintenance, and providing £1,000 for the 
renewals fund, there remains a profit of £2,622. Adding to this 
amount the sum of £544 brought forward from the previous account, 
there is an available balance of £3,166. The directors recommend 
that there be placed to depreciation and reserve fund £500, and after 
paying a dividend at the rate of 14 per cent. per annum on the 
ordinary shares, there remains to be carried forward £269. In view 
of the fact that £9,086 will be received from the Dudley Corporation 
as the purchase price of the tramways in Dudley, hereafter to be 
leased to the Company, the directors have not thought it necessary to 
set aside any amount to sinking fund in this account. The capital 
outlay during the year amounted to £1,135, and was chiefly 
in respect of the equipment of rolling-stock with the Lorain 
equipment to enable the through services into Wolverhampton 
to be effected. То connection with the tramways in Dudley, the 
arbitration proceedings have now been completed and negotiations are 
taking place as to the terms of the lease to be granted by the Dudley 
Corporation. On the completion of the purchase £9,086 will be 
received from the Dudley Corporation as the price of this Company's 
lines in Dudley. The Company has joined the British Electrical 
Federation, which is formed by various electric traction and lighting 
companies for the purpose of co-operation and joint action in matters 
of common interest. The Company has continued to benefit during 
the past year from the operation of its tramways as part of the system 
worked by the Birmingham and Midland Tramways Joint Committee. 
An agreement has been entered into with the other companies of the 
joint committee for providing a central car-shed and тогаз shop at 

ividale for the execution of repairs, өїс.‚ on the basis of each com- 
pany paying arent proportionate to the number of cars owned on 

an. 1, 1907. The parcels and goods traffic service has given satis- 
factory results during the past year, and there has been a considerable 
increase in the number of parcels handled. 


ORIENTAL TELEPHONE AND ELECTRIC. 


The report of the Oriental Telephone and Electric Co. for the year 
ended Dec. 51, 1907, to be presented at the meeting on the 29th inst., 
states that, including £1,035 brought forward from Dec. 51, 1906, 
and after deducting interim dividends of 5 per cent., paid Nov. 1 last 
on both the preference and ordinary shares, and making the necessary 
provision for redemption of the debenture stock and other charges as 
shown in the net revenue account, the amount to be dealt with is 
£15,839. The directors now recommend a final dividend of 5 per 
cent. (free of income tax) on the ordinary shares, making 8 per cent. 
for the year, transferring to reserve account £35,500, and ing 
forward £1,873. The directors regret to have to record the death on 
the 24th ult. of their esteemed chairman, Sir Auckland Colvin, who 
occupied that position for 10 years, rendering most valuable services 
to the Company during that time. “The changes in the Company's 
own systems by means of underground cabling have now been com- 
pleted, but extensions to the scheme as originally laid out have 
become necessary. The increased business anticipated in last year's 
report, аз a consequence of these important alterations, has made itself 
felt, and all the chief exchanges show an improvenient for the year. 
At Rangoon, land had to be purchased for а new sub-exchange, which 
has since been constructed and is now in working order. In Mauritius 
the Government has under consideration a scheme whereby it is hoped 
that the scope of the Company's business will be extended to the 
whole of the island. The Indian local companies have declared the 
same dividends as for the year 1906—namely, the Bengal Telephone 
Co. 5 per cent., and the Bombay Telephone Oo. 6 per cent.—and the 
amounts have been included in the revenue account. The Telephone 
Co. of Egypt has declared a dividend of 10 per cent. for the year on 
both its preferred and deferred shares, which has also been brought into 
the account. That company is engaged on further extensions as well as on 
work connected with adapting the freehold premises they purchased in 
Cairo in March, 1907, to the company'srequirements. The telephone 
trunk lines between Oairo and Alexandria and Cairo and Tantah con- 
tinue to be well patronised by the public and by that company's 
exchange subscribers. Installations of additional provincial telephone 
lines for the Government of the Khedive are still in progress, and it 
is anticipated that this branch of the company's business will take 
still further extensions. The Ministry of Public Works in pt 

nted to that company last year an authorisation for the installa- 
tion of telephone lines in the province of Fayoum, in Upper t, 
for a period of 55 years from Dec. 17, 1907. Work in connection 
with it is now in progress. To provide the means to carry out these 
contracts, the directors of the Oriental Telephone and Electric Co, 


have taken up а further 8,000 preferred shares of £5 each in the 
Telephone Co. of Egvpt. The China and Japan Telephone and 
Electric Co., at Hong Kong and Kowloon, has also had a prosperous 
year subsequent to the reconstruction of its system, and proposes to 
declare a first dividend shortly on its ordinary shares. 


BABCOCK AND WILCOX. 


The report of Babcock and Wilcox for 1907 states that the net 
profit for the year amounted to £309 769, to which has to be added 
the balance brought forward—4£25 895—together £335,664 The 
directors now recommend а dividend of 8 per cent. on the ordinary 
shares and bonus of 4 per cent., both free of income tax, placing to 
reserve fund £100,000 and to the dividend equalisation fund £25,000, 
leaving a balance to be carried forward of £38 664. The extensions 
of the works referred to in last year’s report have been completed and 
are in working order, and have enabled the increase in the business 
during last year to be dealt with. The volume of orders on hand 
at Dec. 31, 1907, and carried over for execution in 1908 was 
considerable. 


KIDDERMINSTER AND DISTRICT ELECTRIC LIGHTING 
AND TRACTION. 


The report of the Kidderminster and District Electric Lighting and 
Traction Co. for 1907 shows a total capital expenditure to Dec, 51, 
1907, on account of buildings and plant for electric supply of £50,798, 
an increase of £5,023, which is chiefly due to the installation of the 
new 500-kw. generating set and auxiliary plant. The gross receipts, 
including the amount receivable from the Kidderminster and Stour- 
port Electric Tramway Oo. for dividend on the shares held by this 
Company, amount to £9,388, which, added to £687 brought forward, 
makes £10,075. After deducting the expenses (including debenture 
stock and loan interest), amounting to £5,861, there remains £4,214, 
The directors propose to carry to depreciation and renewals fund £750, 
to debenture and loan redemption reserve £500, to dividend on 
cumulative preference shares for the year 1907 £1,500, and a 
dividend at the rate of 24 per cent. por annum on the ordinary 
shares, leaving to be carried forward £289, After the above appro- 
priation has been made, the balance of the sums reserved to date out 
of revenue by this Oompany and the tramway company for the 

urposes shown in the accounts is £6,594. The gross receipts of the 
Kidderminster and Stourport Electric Tramway Co. for the year 
ended Dec 31, 1907, amount to £6,334, being a decrease of £18 as 
compared with 1906, and the expenses to £5,268, an increase of £67. 
The profit on the year’s working is 55,066, which, added to the 
balance of £39 brought forward, makes a total of £3,105 at the credit 
of profit and loss account. This amount has been applied as follows: 
to reserve and renewals fund £500, to dividend at the rate of 44 per 
cent. on 5,720 shares £2,574, leaving to be carried forward £51. The 
demand for electrical energy for lighting and power purposes con- 
tinues to increase satisfactorily. The number of rd of e units 
sold in 1907 was 1,042,204, as com with 705,841 during the pre- 
ceding year, while the profit from the electrical supply business shows 
an increase of £794. The new 500-kw. generating set was first run on 
load on Nov. 24 last, and, owing to its efficiency being higher than 
that of the older machines, a further substantial reduction in the costs 
per unit generated should be obtained during the current year. 


ELECTRIC TRACTION OF HONG-KONG. 


The report of the Electric Traction Oo. of Hong-Kong for the year 
ended Dec. 31, 1907, to be submitted at the meeting on the 29th inst., 
states that the result of the year's working, after paying debenture 
interest and all other charges, shows a profit of 5.910. which, added 
to the amount brought forward, makes a total of £6,530. Of this 
sum the directors have placed to the reserve for depreciation and 
renewals £6,000, raising that fund to £12,000; the balance of £530 
it is proposed to carry forward. Steady progress has again been 
made during the year, the receipts having amounted to £42,705, as 
against $41,065 for the previous year, an increase of 4 per cent. The 
Board regrets, however, that owing to the very large loss sustained 
in respect of subsidiary coinage amounting to £41,400, represent. 
ing over 16 per cent. of the total working expenses, the profit has 
again been adversely affected. In the latter part of last year а com- 
mittee was appointed by the governor to inquire into the subsidiary 
eoinage question, with the object of advising as to what remedial 
measures could be taken. The committee have presented a report, 
from which it appears that they are divided in their opinions as to the 
best solution of the difficulty. Unless some definite step is taken at 
an early date to mitigate the evil, the Board will have to consider the 
question of raising the fares charged, a step which vri are unwilling 
to take except in self-defence. The application to the Stock Exchange 
for an official quotation for the debentures, referred to in the last 
report, has been granted. : 


PRIMITIVA GAS AND ELECTRIC LIGHTING. 


The report of the Primitiva Gas and Electric Lighting Co. of 
Buenos Aires for 1907, to be presented at the meeting on the 28th. 
inst., states that the balance of revenue account and the interest. 
received from the German Transatlantic Electricity Co. amount 
to £105,348; transfer fees totalled £72, making a total at the 
credit of profit and loss account £105,420, to which has to be added 
the balance brought forward, £16,612. Interest paid on debentures 
absorbed £22,828; interest, discount and commission, London 
expenses, fees of directors and trustees, income tax, eto., £9,101 ; two 
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dividends each of 2s. 6d. per share (free of income tax) paid respectively 
on July 31, 1907, and Jan. 31, 1908, on the issued preference shares 
and making reserve for dividend on those still to be issued required 
£40,000 ; interim dividend of 2s. 6d. per share (free of income tax), 
paid on Oct. 51, 1907, on the ordinary shares, £10,000; and the 
amount placed to general reserve account, £6,221, leaving а balance of 
£33,881. The directors recommend that a final dividend of 4s. 6d. per 
share (free of income tax), makiug а total distribution of 7 per cent. 
for the year, be declared on the ordinary shares, which will leave 
516,881 to be carried forward. The directors regret to have to report 
the death of their esteemed colleague, Mr. Joseph Kincaid. 


RIVER PLATE ELECTRICITY. 


The report of the River Plate Electricity Co. for 1907, to be sub- 
mitted at the meeting on the 27th inst., states that the revenue 
account, after providing for debenture interest aud all depreciations, 
shows a credit balance of £17,290, which, with £5,301 brought 
forward, makes a total of £22,592. The directors recommend payin 
a dividend of 6 per cent. for the year upon the ordinary shares, and 
an addition to the general reserve of £4,000, carrying forward to the 
credit of next year £5.410. The above.appropriation to reserve will 
raise that fund to £14,000. At La Plata the change over from the 
old to the new system of supply was completed early in the year, and 
has resulted in a substantial expansion of the Company’s business, 
while considerable cconomies have been realised from the use of the 
new and modern machinery. 


ANGLO-MALAY RUBBER. 


The report of the directors of the Anglo-Malay Rubber Co, for the 
year 1907 states that the crop of rubber amounted to 224,778lb. dry, 
ag inst an estimate of 150 0001. dry and 100,0191b. in the previous 
14 months. This is a satisfactory outpat. considering the fact that 
the number of trees tapped was only 68,2356, and the average yield 
per tree works out at just over 5110. of dry rubber. Including 
91 acres felled but not planted in 1906, 470 acres were planted with 
Para rubber duriag the year, and 120 acres were felled and burnt to 
be planted up early in 1908. This completes the programme of 
extensions, with the exception of а few odd acres to round off blocks, 
which are to be planted ia 1928. The rubber yield for 1908 is 
estimated at 325,0001b. The cost of tapping and curing should be 
capable of reduction. The directors recommend a final dividend of 
10 per cent. on the capital as paid up on Dec. 31, 1907, which, with 
tho 10 per cent. interim dividend paid in October, makes 20 per cent. 
for the year. A sum of £3,350 is carried forward, after reserving 
£500 for possible commission to the staff in the East. 


COLOMBO ELECTRIC TRAMWAYS AND LIGHTING. 


The directors of the Colombo Electric Tramways and Lighting Co. 
recommend a dividend of 4 per cent. (8з. per share), free of income 
tax, for the past year, to placo £5,111 to reserve and renewal fund, 


from which £13,000 has been taken to write down the track renewal 


account, £1,000 to extinguish the mains and plant improvement 
acconnt, carrying forward £935. 


NEW COMPANIES REGISTERED. 


Flintshire Silver-Lead Mines and Spelter Works Co., Limited. 
Registered April 10 by L. A. Graham, Regent House, Regent-street, 
W. Capital, £50,000 in £1 shares. Objects: to search for, extract, 
procure, and treat minerals and transform same into lead, zinc, silver, 
and other products; to acquire and work silver-lead, lcad, zinc, and 
other mines, mining rights, and lands containing metals of any kind, 
and to carry on the business of lead and general miners, prospectors, 
explorers, proprietors of smelting and spelter works, etc. Registered 
office: 32, Great St. Helens, E.C. 


Liens Registered. | 

Buenos Ayres and Pacific Railway Co, Limited —An acknow- 
ledgment of indebtedness under seal, dated April 1, 1908 ‘supplemental 
to a trust deed dated May 28 and an acknowledgment of indebtedness 
dated Oct. 11, 1907), to secure £1,000,000 44 per cent. consolidated 
debenture stock, has been registered. Property charged: the com- 
pany's undertaking and assets, ranking pari passu with £2,000,000 

2 per cent. consolidated stock, but subject to the first and second 
5 per cent. debenture stock Trustees: Earl of Coventry, 1, Balfour- 
pas a EAE W., and Lord Stanley, 36, Great Cumberland- 
place, 

British Westinghouse Electric and Manufacturing Co, 
Limited.—A trust deed, dated March 27, 1908, to secure £300,000 
6 per cent. prior lien debentures, has been registered. Property 
charged: spccifically—the company's lands and works at Trafford 
Park, Manchester, with fixtures, fixed plant, and machinery thereon 
(subject to certain rent charges, rights, and obligations) ranking in 
priority to trust deeds dated Feb. 18, 1902, Aug. 31, 1903, and 
Aug. 2, 1904, securing £1,462,500 debenture stock ; as a floating 
security—the company's general assets, present and future, includ- 
ing unealled capital, ranking in priority to the said trust 
deeds. The company may not create any mortgage or charge 
ranking in priority to or part passu with the present debentures upon 
its materiale, supplies, apparatus in course of manufacture or on con- 
signment, finished products, loose machinery, plant, tools, dies, 
equipments patents, or goodwill. Trustees: Merchants’ Trust, 
65, Cornhill, E.C. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Redditch.—The District Council have decided to apply for a loan 
of £1,500 in connection with the clectric supply undertaking. 

Beokenham.—The Education Committee have decided to have the 
electric light installed in the Alexandra Schools at an estimated cost of 
£225. 


Shirebrook.—The Shirebrook Colliery Oo. have aczepted the offer 
of the Council to light the model village by electricity at 55s. per 
lamp per annum. 

Taunton.—The Corporation Electricity Committee report that the 
connections to the mains during the past quarter were equivalent to 
620 8-c.p. lamps. 

Aberystwyth.—The Council have decided to invite tendera for the 
lighting cf the electric lamps in North-parade and Ohalybeate-strect 
with 16-c.p. lights during the whole nieht 

Kingussie.—The cost of the proposed electric lighting scheme is 
estimated at £3,000. The Town Council have agreed to leave the 
matter over for the consideration of the members. 


Montreal Light, Heat, and Power Co.—Tlie directors have 
declared a dividend of 14 per cent. on the pee ue capital stock, 
being at the rate of 6 per cent. per annum for the quarter ended 
April 30 last. 

Newport.—The Town Council have agreed to confer with the 
Swanse. and Cardiff Corporations with a view to taking joint action to 
oppose the Bill promoted by the South Wales Electrical Power 
Distribution Co. 

Paisley.—Among the applications last month for the supply of 
ele:tric light was one from the Y.M.C.A. for their new institute in 
High-street for 754 lights of 8 c.p. each, and one from the Wesleyan 
Methodist Halls, Smithhills (shops and halls), for 802 lights. 


Aberdare.—The District Council have resolved to proceed with 
the electric lighting of the town, and have instructed their clerk to 
engage an expert, etc., to report to the Council thereon. The Council 
a decided not to oppose the South Wales Electrio Distribution 

ill. 

Ayr. — The Town Council have unanimously agreed to adopt & 
minute of the Lighting Committee to proceed with the extension of 
electric undertaking at а cost of £15,050, to apply for an extension 
of к lighting area, and for further borrowing powers to moet the 
outlay. 

York.—A Local Government Board inquiry has been held into the 
application of the City Council for sanction to the borrowing of 
£25,285 for the purposes of the electricity undertaking. In order to 
provide time wherein to prepare certain particulars, the inspector has 
adjourned the inquiry until June 2. 

Yarmouth.—The Oouncil have instructed the town clerk to 
submit to the Finance Committee the desirability of recommending 
the Council to make application to the Local Government Board for 
sanction to the Oorporation obtaining а loan of £1,000 for public 
lighting mains, and a loan of £1,000 for low-tension mains. 


Dundee.—The question of the coal contracts for the electric station 
occupied the attention of the members of the Electricity Committee at 
their last meeting. It was arranged that the engineer should test four 
different qualities of coal, each for & week, and report to the com- 
mittee, who will have regatd to the results when the contracts come to 
be fixed. 

Foleshill.—At the last meeting of the Board of Guardians tenders 
were received for lighting the isolation hospital by various methods, 
and the Council decided in favour of the hospital being lighted by 
electricity, the current to be obtained from the Newdigate Colliery. 
The surveyor was instructed to obtain the necessary information for 
the next meeting. 

Wednesbury.—The Local Government Board have sanctioned the 
borrowing of £8,000 by the Town Council for laying down an indepen- 
dent electric plant. A few small items, amounting altogether to £93, 
have been disallowed. The Corporation expect to be ready in a few 
months to supply electric energy for power and light purposes 
throughout the borough. 

Hammersmith.—The Borough Council have decided that in all 
streets where low-tension mains have been or shall be laid electric 
lamps are to be substituted for gas lamps for the purpose of public 
lighting, the annual charge for the same, including supply of current, 
lamp-posts, fittings, and maintenance, not to ex the amount which 
the Council now pay for gas lamps. 

Lowestoft.—There are connected to the Oorporation mains 868 
consumers, representing 44,213 8-c.p. lamps. During the past month 
19 new consumers, representing 675 8c.p. lamps, were con- 
nected, including five motors. The Local Government Board have 
sanctioned the borrowing by the Council of £940 for the purposes of 
free wiring, and, in view of the popularity of the wiring scheme,- 
another loan of £1,000 is to be sought. 


Johnstone. — The Strathclyde Electrical Оо. directors having 
refused to make further concessions to the Town Council, the town 
clerk has been instructed to write the Board of Trade fully narrating 
the whole of the negotiations which had taken place between the Town 
Council and the Strathelyde Electrical Co., and to ask the Board of 
Trade to refuse the Strathelyde application unless they are willing to 
grant an obligation as desired by the Town Council of Johnstone. 


Walsall.—The total number of consumers supplied from the Oor- 
poration electricity works on March 31 last was 556, as compared with 
499 at the same date last year. During the past month the total units 
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generated at the station were 185,162 as compared with 168,188 for the 
same period last year. The total output from the main generators 
was 180,578 units, as compared with 163,138 for the same period last 
year. The total units registered on tho meters were 103,424, as com- 
pared with 92,539 units for the same period last year. 

Dudley.—The Town Council are seeking the sanction of the Local 
Government Board to the borrowing of £4630 for providing 
additional cables. The working of the electrical undertaking for the 
four weeks ending Feb. 22 showed the number of units generated : 
trams, 79,951 (corresponding period last year, 84,570) ; private lights, 
45,003 (45,263); private motors, 34 552 (36,289) ; public lights. 
15,609 (12,841); station use, 5,596 (4,067)—making totals of 176,491 
and 183,030. There were connected to the mains the equivalent of 
40,570 8-c.p. lamps; total consumers, 344 ; motors, 111—amounting 
to 760 h.p. 

Bournemouth.—The new electric lift, erected by the Corporation 
on Bournemouth East Cliff, was opened on Thursday week by Lady 
Meyrick, wife of Sir George Meyrick, in the presence of the Mayor and 
Corporation and a large assemblage of the general public. The lift, 
which has cost between £300 and £400, affords access to and from 
the eastern end of the new Underclit! Drive. After the ceremony, Sir 
George and Lady Meyrick and other guests were entertained at 
luncheon at East Clit Hall by Mr. and Mrs. Merton Russell Cotes, 
and later they inspected the pictures, curios, and art treasures which 
Mr. and Mrs. Cotes are presenting to the town. 

Alyth. — The telephone wires, poles, etc., have been erected 
throughout Alyth, and all that is wanted now is connection with the 
outside world. It is understood that the non-completion of the 
connection is due to a misunderstanding between the Post Office and 
the railway company. The Post Office authorities, it is alleged, claim 
the right to erect the necessary poles on railway ground by a former 
agreement. The railway company deny the existence of such a right, 
but say permission would be readily granted if asked for. So between 
the demanding and the asking, the publie, who are waiting, are 
denied the privilege which the neighbourhood possesses. 

Blackpool. —Mr. W. A. Ducat, Local Government Board inspector, 
held an inquiry on the 16th inst. at the Blackpool Town Hall into an 
application by the Corporation for sanction to borrow £5,000 for the 
purpose of extending the electricity supply mains. The Town Clerk 
said the extension was made necessary by the increase in the number 
of consumers, Їп 1893 there were 30 consumers, and the capital of 
the works was £26,000. At present there were 1,250 consumers, and 
the capital was nearly £200,000. Mr. Furness, the electrical engineer, 
said the net profit on the undertaking showed a remarkable increase. 
In 1903 it was £2,352; in 1904, £2,270; 1905, £5,900; 1906, 
£6,120 ; and last year, £8,229. 

Institution of Electrical Engineers.—At a meeting of the 
Institution of Electrical Engineers (Glasgow Section), held in the 
rooms, 207, Bath-street, on the 14th inst., a paper, entitled '' Puly- 
phase Induction Motors: the Choice of Type, was read by Mr. 
George Stevenson. Prof. Baillie, Heriot- Watt College, Edinburgh, 
presided. The lecturer said his paper was based on experience gained 
in the conversion of various classes of machines from steam to electric 
driving, with special reference to the question of simplicity in the 
motor and starting gear in connection therewith. Practically the 
only trouble he had had with polyphase motors during five yoars' 
experience had been due to slip rings and their accessories. But one 
advantage of the slip-ring machine was the ease with which its 
speed might be regulated. In conclusion, he ventured to affirm that 
electrical engineers in general were too apt to attempt а solution of 
each and every problem by electrical means and without sufficient 
consideration of the case in its mechanical aspects. Lantern slides, 
illustrative of the application of motors to textile work, were shown. 


Stock Exchange.—Application has been made to the Stock 
Exchange Committee to appoint & special settling day iu and to 
grant a quotation to Charing Cross, West-end, and City Electiicity 
Supply Co.'s provisional certificates (25 per cent. paid) for £301,630 
44 per cent. debenture stock. The committee have also been asked 
to allow the following securities to be quoted in the official Jist: 
Charing Cross, West-End, and City Electricity Supply Co.’s £109,500 
4) per cent. debenture stock; Manx Electric Railway Co.'s further 
issue of 5,140 54 per cent. cumulative preference shares of £5 each, 
fully paid; Mexico Tramways Co.'s 300,000dol. additional first mort- 
gage 50-year 5 per cent. gold bonds; Sao Paulo Tramway, Light, and 
Power Co.'s 6,000 additional shares of 100dol. cach of capital stock ; and 
Urban Electric Supply Co.’s further issue of £75,000 44 per ceut. 
first mortgage debenture stock. The committee have appointed 
April 28 special settling day in Cornish Consolidated Tin Mines’ 
farther issue of 20,000 ordinary shares of £1 each, fully paid, 
Nos. 50,001 to 70,000 ; Langkat Sumatra Rubber Co.’s 21,000 shares 
of £1 each, 14s. paid, Nos. 51,501 to 62 500 ; Sumatra Para Rubber 
Plautations’ 20,000 vendors’ shares of £1 each. fully paid, Nos. 50,001 
to 70,000; and United Motor Cab Co.'s 25,406 vendors’ preferred 
ordinary shares of £1 each, fully paid, Nos. 180,С08 to 205,413. 
The committee have also ordered Sumatra Para Rubber Plantations' 
20,000 vendors’ shares of £1 each, fully paid, Nos. 50,001 to 70,000, 
to be quoted in the official list. 


TRACTION. 


Lowestoft.—The total receipts from the Corporation trams from 
Oct. 1 to March 24 amounted to £3,962. 183. 3d., as against £3,803. 
4s. 9d. for the corresponding period last year. | 

Brighton.—The Town Council have asked the engineer to report оп 
the resolution of the overseers of Preston Council ор attention to 
the necessity of providing a tramway service between the Aquarium 


and Preston village. 


comprises about 50 km. of route running from Austerdam 
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Leith.—The electric tramway receipts for last week amcunted to 
£486. 6s. 2d., an increase of £22. 2s. 3d. 


Madras Electric Tramways (1904).—The traffic receipts for the 
fortnight ending April 15 amounted to Rs. 18,861, against a total of 
Rs. 16, 820 for the corresponding period of 1907. 


Anglo-Argentine Tramway Co.— The profits of the tramways for 
1907 amounted to £335,325, out of which the directors recommend a 
dividend of 8 per cent., carrying forward £16,734. 


Buenos Ayres and Belgrano Electric Tramways Co.— The 
receipts for the week ending April 15 were £3,941, against a total 
of £5,938 for the corresponding period of last year. 


Yarmouth.—The takings on the Yarniouth and Gorleston systems 
for the year were £20,480, a decrease of £975. On the Oaister 
section, which has.not been in operation quite a year, the receipts 
wero 55,474. 

Coulsdon.—The Warlingham Parish Council have asked the 
Coulsdon Council to join in an application to the S. E. R. to persuade 
the latter to run a series of rail cara between Purley and Caterham 
with suitable halting places l etween the present stations, also between 
Purley and Chipstead. 

Rochester. —Major J. W. Pringle, R.E., inspector from the Board 
of Trade, inspected the new tramway lines through the High streets 
of Rochester and Strood, to Strood-hill and Frindsbury-hill, on the 
16th inst. He was accompanied by the mayor, the chairman, and 
several members of the Corporation Tramways Committee, as well as 
officials of the Chatham and District Light Railways Co., who are 
leasing the liues. 

New Light Railway.—The final portion cf the Waltham Cross and 
Enfield light railway, which has been constructed by the Middlcsex 
and Herts County Councils, was opened op the 17th inst., cars runnin 
from the Eleanor Cross at the former town to Finsbury Park, an 
being largely patronised. The system has been leased to the Metro- 
politan Electric Tramways, Limited, with whose lines it is connected 
at Lower Edmonton. | 

Newport.—The reports of the borough engineer and tramways 
manager upon the question of depreciation of the tramways permanent 
way, rolling-stock, etc., have been considered by the Corporation 
Electricity Committee, and on their recommendation the Council have 
resolved that before any surplus on tramways revenue account is 
applied to relief of rates а sum averaging £3,000 per annum is to be 
paid into the tramways reserve fund. 


Rio de Janeiro Tramway, Light, and Power Co.—The com- 

ny have concluded arrangements with some leading banking houses 
in Paris and Brussels for placing £1,750,000 (one-half) of the issue of 
new 5 per cent. debentures, £400,000 of these debentures having been 
paid in full. A public issue of £900,000 will be made simultaneously 
in Paris and Brussels on May 12, and the balance, £850,000, of the 
above amount reserved for Paris and Brussels, will be offered in the 
autumn. 

Holland.—A concession has been granted by the Dutch Govern- 
ment to the Amsterdam and North Holland Electric Tramway Co. to 
construct and opera te asystemo‘electricrailwaysin Holland. The үп 

ort 
through Ziundam to Krommenie, from Zaandyk to Wyk-aan-Zee, 
and Wormerveer to Purmerend. The Amstidam and North 
Holland Electric Tramway Co. have entered into а contraet with 
the Holland Development Co., 278 Hecrengracht, Amsterdam, to 
construct the entire system. 


Halesowen.—Messrs. Lees, Butterworth, and McDonnell, the 
parliamentary agents acting on behalf of Mr. E. Н. Grove, the clerk to 
the Halesowen District Council, on Saturday issued notices that the 
Board of Trade bave made and issued & provisional order under tlie 
provisions of the Electric Lighting Acts, 1882 to 1890, with a view to 
the same being included in а contirming Bill about to be introduced 
into Parliament to Mr. Georgo Balfour, electrical engineer, of London, 
authorising him to supply electrical energy for all public and private 
purposes within the rural district of Halesuwen. Itis now anticipated 
that during the present summer the work of providing electric tram- 
ways will be commenced. 

West Bromwich.—Mr. James Clark resumed the inquiry on {һе 
15th inst. at the Law Courts, West Bromwich, concerning the death 
of James Latham, who died in the hospital on March 8 from tho 
effects of injuries received on Feb. 20 in the tram smash near Tividale. 
Evidence was given by Rowland Brown, engineer to the company, 
to the effect that in his opinion the wheel of the car collapsed before 
it left tho line, and the manager of the tramways company, Mr. 
Cramp, said they had been unable to discover the cause of the 
collapsing of the wheel. The Coroner said he had received а privato 
letter from Colonel Yorke, Board of Trade inspector, and his opinion 
аз to the causo of the overturning of the tram was not in conflict with 
the evidence given that day. The jury returned a verdict of 
* Accidental death." They considered no one was to blame, but 
added that the wheels and the cars generally should be properly tested 
and examined much more often. 


Manchester.—The Tramways Committee of the Manchester Cor- 
poration have had under consideration their estimate of expenses and 
receipts for the current year. The record for the year just ended is 
considered highly satisfactory. The committee anticipate an income 
of no less than £813,662, as compared with £769,188 (approximate) 
received this year, and they expect to be able to hand over £60,000 
to the city fund in relicf of rates. This is £5,000 more than was 
handed over last year, and is in addition to 84.100 for interest and 
sinking fund charges in connection with the widening of the streets 
around the Royal Infirmary secured by tho purchase of the infirmary 
site. Last year the committee estimated for no profits from the 
parcels department, but the department has actually produced ap 
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income of £1,240, and the committee expect to receive £1,500 from 
the working of the department next year. Capital expenditure for 
next year on new cars, sheds, etc., is estimated at £78,000, as 
against £44,455 spent last year. . 


Underground Electric Railways Co. of London. —The scheme 
of readjustment of the Underground Electric Railways Co. of London 
is now published. Itis prefaced by a recommendation of the Advisory 
Oommittees of London апа Amsterdam. The traffic which can be 
secured by the carrying companies affords, it is claimed, ample scope 
for remunerative enterprise. If, therefore, competition is kept within 
fair and prudent limits, as there is every reason to hope that it will 
be, it is inconceivable that the situation of the carrying companies 
will not gradually improve. The main features of this scheme may 
be summarised as follows: the company will deposit апа pledge an 
additional £3,500,000 (nominal) tube shares and the equity of the 
power-house with the London and Westminster Bank, thetrustee for the 
noteholders, and issue as detailed below : £1,000,000 prior lien 5 per 
cent. bonds, due Nov. 1, 1920, for cash requirements ; £3,000,000 
4} рег cent. bonds, due Jan. 1, 1955 ; £5,200,000 6 per cent. income 
bonds, due Jan. 1, 1948. The noteholders are asked to exchange 
their notes as to 40 per cent. nominal value into 44 per cent. bonds, 
and as to 70 per cent. nominal value into income bonds at par, the 
exchange taking place as and on Dec. 1, 1907. 


Wemyss.—The directors of the Wemyss and District Tramway Co. 
have issued their second annual report. In their first report the 
directors had barely five months' working to speak on, there was the 
element of novelty in the service to swell the receipts, but the utility 
of the system may be fairly judged from the results of the past year. 
The monthly average of £1,022 is increased to £1,092, and the 
receipts for the year are £13,111. To the Wemyss Coal Co. for power 
£1,726 was paid, the operating expenses ran to £3,006, the repairs 
and maintenance to £1,029, interest on mortgage debenture stock 
£1,252, and the sum of £1.500 was carried to form a depreciation 
reserve fund. The parcels department showed а net profit of £33. 
Advertising on cars yielded £153, and a total net profit of £1,866 is 
shown. Four new cars and two baggage vans have been provided, а 

e extension made to the car-shed ani a signalling system installed. 
With the operations going on in connection with the new dock at 
Methil and the general briskness of trade in the district the directors 
anticipate an increase in the receipts for the current year. Some 
time the company came to ап arrangement with the 
Kirkcaldy Corporation for mutual running on both systems, 
and so far this has proved a mutual benefit To the Kirkcaldy 
Oorporation it means the conversion of a losing concern into a 
flourishing department, and the Wemyss Co. also derives profit 
out of it. In 1907 the passengers carried totalled close on 1,705.000, 
but during the last three months there is a gain of 63,000 passengers 
on the corresponding period. 

Woroester.—At the annual meeting of the Worcester Electric 
Traction Oo. the report of the directors was submitted, showing that 
the capital expenditure to Dec. 31 last was £115,969, of which £122 
was expended during 1907. The total revenue for the year amounted 
to £15,100. After deducting expenses chargeable to revenue, including 
repairs, maintenance, and debenture stock interest, and adding balance 
available from last account, £548, there remained £4,631 10 
tion. Of this £1,000 was placed to depreciation and reserve fund, 
£3,150 applied to payment of 44 per cent. dividend on the 14,000 
ordinary shares, and £481 carried forward to next account. The 
directors reported an arrangement with the Worcester City Council, by 
which the Council undertakes to maintain the whole of the permanent 
way for the виш of £450 per annum during a period of seven years from 
Jan. 1, 1907. Mr. W. L. Madgen, M.I.E.E., who is chairman of the 
Kidderminster electric light undertaking and a managing director of 
the British Electric Traction Co., has joined the Board since last year, 
and Mr. H. R. Arnold retires. The other directors are Messrs. H. 8. 
Day (chairman), W. G. Bond, and J. A. Lycett. The accounts for 
the year showed that the cars and 'buses belonging to the Company 
carried 2,987,455 passengers, or 60,139 less than in 1906; average 
traffic receipts per passenger l'15d., an increase of ‘O3d.; average 
expenditure per passenger 0:844., an increase of ‘06d.; proportion of 
expenses to receipts 75 per cent., an increase of 3 per cent. The 
profits for the year were 64.085, or £321 less than in 1906; the total 
receipts being £15,100, or £81 less. Reduction in receipts, it should 
be stated, is a common feature of the balance-sheets of tramways and 
cognate undertakings, owing to the persistent wet weather during 
months when traffic is usually heavy. The power and running 
expenses exceeded those of 1906 by £39, and the expenditure for 
repairs and maintenance increased by £179. The administration and 
general expenses, £1,298, included £317 for rates and taxes. 


PERSONAL. 


Mr. Gillingham. who has acted as chief inspector of the Hammer- 
smith and City Railway for the past 49 years, has been presented with 
a gold-mountei umbrella by the guards and conductors working the 
electric trains over the service on his retirement. 

Sir Charles Petric, chairman of the Liverpool Tramways Committee, 
has been presented by the tramway employés with a painting depict- 
ing a night tramway scene at the pierhead as а token of the esteem 
in which he is held. 

The Swindon Corporation have increased the salary of Mr. A. 
Dimmack, the electrical engineer, from £200 to £25) per annum. 

Messrs, William McGeoch and Co., of 28, West Campbell street, 
Glasgow, Birmingham, and London, advise us that they now represent 
the Credenda Conduits Co., of Birmingham, for their C.C.C. conduit 
fittings and accessories for Scotland, Messrs. МсСеосһ hold large 


r alloca- . 


stocks, and are in a position to give immediate delivery of orders 
entrusted to them. 


—— t a ar t 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Victoria.—The Postmaster-General invites tenders for one common- 
battery switchboard. Tenders by May 26. | 

Brussels. —Tenders are invited for the equipment of an electricity 
station at Alsemberg. Tenders by April 28. 

Glasgow.—Tenders are invited for cast-iron joint-boxes for the 
electricity department. Tenders by April 27. 

Valparaiso.—Tenders are invited for supplies for the Ohilian Navy, 
including electrical machinery. Tenders by May 30. 

Hungary.—The Municipality invite tenders for lighting Nagykoras 
by electricity. А deposit of £800 is required. Tenders by May 1. 

Queensland.—Tlie Postmaster-General invites tenders for battery 
glassware, ete., battery material and chemicals. Tendera by June 1. 

Madrid.—Tenders are invited by the Public Works Department 
for the construction of electric tramways in Bilbao. Tenders by 
April 30. 

Buenos Ayres.—Tenders are invited for the construction and 
working of two sections of the underground electric railway. Tenders 
by May 1. 

Madrid.—The Post and Telegraph Department invite tenders for 
35,000 ue and 25,000 short 0 insulator brackets. Tenders 
by April 27. 

South Australia.—The Postmaster-General invites tenders for 
telephone material, telephone instruments, and telephoneswitehloards. 
Tenders by June 3. 

Grimsby.—The Corporation invite tenders for are lamp lowering 
gear (Specification No. 63). Particulars from the Borough Electrical 
Engineer. Tenders by April 24. 

Poplar.—The Electricity Committee invite tenders for the supply 
of switchboards and gear. Particulars from the Borough Eelectrical 
Engineer. Tenders by April 29. 

Hackney.—The London County Council invite tenders for alec- 
trically wiring and fitting the tramways car-shed at Mare-street, 
Hackney, N.E. Tenders by May 12. 

Кос1ев. —Тһе Corporation invite tenders for one Lancashire boiler 
and superheater and a 210-kw. steam-engine, alternator, and exciter. 
Tenders to the Town Clerk by April 27. 

Hobart.—Tenders are invited by the Postmaster-General for 200 
wall telephones, 800 telephone recorders, and extension of common- 
battery switchboard. Tenders by May 11. 

New South Wales.—Tenders are invited for the supply, delivery, 
and erection of a branching metallic multip'e magneto switchboard 
at the Mosman Telephone Exchange. Tenders by Aug. 12. |; - 1 

Tasmania.—The Postmaster-General invites tenders for material 
for extension of common battery and switchboard, 200 wall telephones, 


and 800 telephone recorders and cords. Tenders by May 11. 


Wigan.—The Corporation invite tenders for the supply and installa- 
tion of a heating apparatus at the Pemberton car-sheds. Particulars 
from the Electrical Engineer. Tenders to the Town Clerk by 


April 27. 


Sydney.—The Postmaster-General invites tenders for 84 tons wire, 
hard-drawn copper (20010. per mile), cwt. tape, binding, copper 
(16010. per mile) 2,700 insulators (best white porcelain, large). 


Tenders by May 20. 


Poplar.—The Electricity Committee invite tenders for the erection 
of а sub.station building at Millwall. Particulars from the Borough 
Electrical Engineer, Glaucus-street, Bromley-by-Bow. Tenders to the 
Town Clerk by April 29. 

New South Wales.—Tenders are invited by the Postmaster- 
General for 84 tons wire, hard-drawn copper (200lb. per mile), Scwt. 
tape, binding, copper (15010. per mile), 2,700 insulators, best white 
porcelain, large. Tenders by May 20. 

New South Wales.—Tenders are invited by the Postmaster- 
General for eight tons wire, hard.drawn copper (400lb. per mile), 
liewt. tape binding, copper (200lb. per mile), 1,500 insulators, best 
white porcelain, large. Tenders by June 10. 

Govan.—Tenders are invited for the annual supply of stores to the 
electricity department, including cables, electricity meters, house 
sorvice fuse boxes, arc lamp carbons, motors, etc. Particulars from 
the Burgh Electrical Engineer. Tenders by April 27. 


London, 8.W.—The London County Council invite tenders for 175 
double-deck car bodies, swing bolster trucks, and complete electrical 
equipments for overhead trolley, surface-contact, and underground 
conduit systems of electric traction. Tenders by May 9. 


Haslingden.—The Corporation invite tenders for overhead lines in 
connection with the electric tramways. Specifications, etc.. can be 
inspected at the office of Messrs. Handcock and Dykes, 1, Victoria- 
street, Westminster, S.W. Tenders to the Town Clerk by April 25. 


Gillingham (Kent).—The Borough Council invite tenders for the 
supply and delivery of coal to the electricity generating station, 
Particulars from the Borough Electrical Engineer, Generating Station, 
Gillingham-road. Tenders to Mr. Boucher, town clerk, by April 27. 


Sydney.—The Government Railway Department invite tenders for 
the supply and installation of about 44 miles of three-core, high- 
tension, paper-insulated, lead-covered feeder cable. Particulars from 
the Кошон Engineer, 51, Phillipe-street, Sydney. Tenders by 
May 4, 
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Victoria. — Tenders are invited for the following for the Postmaster- 
General's Department: 2,800 jacks, in strips of 20; 1 mile 64-wire 
switchboard cable; 50 3-conductor cords, 7ft. long, for B" boards; 
A н plugs, and 66 listening and ringing keys. Tenders by 
une 9. 

Dundee.—The Electricity Committee invite tenders for the supply 
and erection of water pumping plant and overhead travelling cranes, 
etc., in connection with the new Carolina Port main generating station. 
Particulars from Mr. H. Richardson, engineer in-charge. Tenders by 
April 27. 

West Bromwich.—The Town Council invite tenders for the 
installation of а modern refuse-destroying plant at their electricity 
works, Black Lake, West Bromwich.  Particulars from Mr. Albert D. 
Greatorex, borough engineer апа surveyor, Town Hall, West Brom- 
wich. Tenders by May 9. 

Glasgow.—The Corporation invite tenders for the supply of (1) 
main cables; (2) small cables and wires ; (3) electricity meters ; and 
(4) are lamp carbons, for a period of 12 months from May 31. Par- 
ticulars from the Electrical Engineer. Tenders to the Town Clerk by 
April 27. See advertisement in last issue. 

Western Australia.—The Postmaster-General invites tenders for 
650 telephone wall sets, 150 telephone table sets, 800 protectors, 
90 extension switch апа bel sets complete, 30 switchboards for 
4 lines, 20 ditto for 6 lines, 5 ditto for 12 lines, 5 ditto for 24 lines, 
20 telephone wall sets for party lines, 10 ditto. "Tenders by Sept. 7. 


London, E.—The Poplar Electricity Committee invite tenders for 
supply and ereotion of various switchboards and gear at their electricity 
works and sub-stations. Particulars from the Borough Electrical 
Engineer, Glaucus-street, Bromley-by-Bow. Tenders to Mr. Leonard 
Potts, town clerk, Council Offices, High.street, Poplar, E., by 
April 29. 

Rawtenstall.— The Corporation invite tenders for the supply, 
delivery, and erection of steel poles, overhead line equipment, and 
accessories, Specification, etc., may be seen at the offices of the 
engineers, Messrs. Lacey, Sillar, and Leigh, 2, Queen Anne’s-gate, . 
Westminster, and 78, King-street, Manchester. Tenders to the Town 
Olerk by April 24. 

Adelaide.—The Postmaster-General of South Australia invites 
tenders for 1,000 tons of steel rails, 801b. per lineal yard; 1,000 tons 
steel rails, 60lb. per lineal yard ; 2,500 tons steel rails, 50lb. per 
lineal yard; 68 tons steel fishplates for 801b. rails; 67 tons steel 
fishplates for 601b. rails; 159 tons steel fishplates for 50lb. rails. 
Tenders by May 19. 

Rawtenstall.—The Corporation invite tenders for the supply, 
delivery, and erection of steel poles, overhead line equipment, and 
accessories. Specification, etc., may be seen at the offices of the 
engineers, Messrs, Lacey, Billar, and Leigh, 2, Queen Anne’s-gate, 
Westminster, and 78, King-street, Manchester. Tenders by May 4. 
Зое advertisement in last issue. 

Clacton.—The Urban District Council invite tenders for the supply 
of two 25-kw. 500-volt dynamos. Two existing 100-volt Taunton 
machines, which can be viewed on application to the Engineer," 
Electricity Works, Clacton-on-Sea, to be taken in part payment. Also 
for additions to the switchboard. "Tenders to Mr. G. T. Lewis, clerk 
to the Council, by April 29. See advertisement in last issue. 


Rio de Janeiro. —Tenders are invited for the supply of new light- 
ing apparatus and accessories for the lighthouse on Raza Island. 
Tenders will be opened on June 2 in the Ministry of Marine (Sı ccao 
de Pharóes) at Rio de Janeiro. No deposit is required. Further 

rticulars may be seen at the offices of the Commeicial Intelligenco 
Branch of the Board of Trade, 75, Basinghall-street, London, Е.С. 


Antwerp.—The Consul-General at Antwerp announces that a copy 
of a specification has been issued by the Municipal Authorities of that 
city in connection with a call for tenders for supply and fixture of two 
electric lifts in premises belonging to the Municipality in the Place 
de Meir, Antwerp. Tenders to M. le Bourgmestre de la Ville at the 
Hotel de Ville, Antwerp. Deposit, 1,000fr. (about £40). Tendirs 


by April 30. 
RESULTS OF TENDERS. 


Yarmouth —The Town Council have accepted the tender of Cory 
and Son for &00 tons of Pleasley hard coal at 15s. 3d. for the clec- 
tricity works. 

Nelson. — The tender of Carter and Co., Nelson, has been 
accepted for electrically fitting the new Council school in Badshaw- 
street, Nelson. 

Bradford.—The Corporation have accepted the tender of Bolckow, 
Vaughan, and Co., Middlesbrough, for the supply of 1,000 tons of 
steel girder rails. 

Portsmouth.—The tender of S. Cooper, of Bournemouth, has 
been accepted for electric lighting of the New South Parade Pier for 
the sum of £1,060. 

Birmingham.—The Corporation have accepted the tender of E. J. 
Jennings, West Walls, Westgate, Newcastle-on-Tyne, for the 
purchase of the whole of the generating sets, diiect- current trans- 
formers, balancers, etc., which until recently formed their generating 
plant at the Dale End Station. 

Tasmania.—The following tenders have been accepted for the 
Postmaster-General’s Department: British Insulated and Helsby 
Cables, Melbourne, one mile cable, paper-insulated, lead-covered, 
£507. 10s. 9d. ; Mauri Bros. and Thomson, Sydney, 200 tons Зір. 
cast-iron pipes, £9. 19s. 4d. per ton. 

Western Australia.— The l'ostmaster-General has accepted the 
following tenders: Splatt, Wal], and Co., Perth, 80 accumulators, 
£75; Haes, Sydney, one voltmeter, £2. 19s., and two 
ammeters, £5s. 5e. ; Siemens Bros., Sydney, two knife switches, 
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£1. 10s.; A. Bray, Subiaco, 20 telephone cabinets, £13. 5s. 
A British Insulated and Helsby Cables, Melbourne, telephone 
cable. 

Derby.— Messrs. G. Robson and Co., Eclipse Enginecring Works, 
Sheffield, have received an order from the Oorporation for one of 
their Eclipse” patent portable electric track grinders. 

Leek.—The Urban District Oouncil have received the following 
tenders for engine, dynamo, and other foundations and extensions to 
their generating station buildings in Station-street, Leek : 

Bx Balt БӨӨ ⁰ b £1,797 4 3 
T. Grace, Leek (recommended for acceptance) 1,597 15 9 

Whitchurch..—The following tenders have been received for the 
wiring, etc., of the Ty-Clydd Mental Hospital, Whitchurch, for the 
Visiting Committee : 

Price, Friend, and Co., St. John's-square, Cardiff (accepted) £31 15 0 


А. G. Arnold and Son, Newport .............................ә... 27 12 0 
T. C. Moore, Griffiths, and Co UUUttẽ? 59 15 0 
W. A. Baker and Co.. F 54 15 0 


Victoria.—The following tenders have been accepted for supplies 
to the Postmaster-Generals Department: Lawrence and Hanson, 
Sydney, 500 bells, magneto extension, 8s. lOd. each, 800 switches, 
extension, for two metallic circuita, £1. 1s. 114. each; British 
Insulated and Helsby Cables, Melbourne, 1,000 cords, 2-conductor, 
for metallic circuits, 104d. each ; India Rubber, Gutta Percha, and 
Telegraph Works Co., Melbourne, 6,000 yards cords, single con- 
ductor, 13s. 6d. per 100 yards, 2,000 fuses, 3d. each, 2,000 fuses for 
Commonwealth telephones, 34d. each, 2,000 lead strips and attach- 
ments for Meidinger main battery, 24d. each ; J. Bartram and Son, 
King-street, Melbourne, 200 conversers for wall telephones, with 
cord, plug, and jack complete, £1. 1s. 14d. each, 1,000 ear-picces for 
receivers, 1s. O4d. each, 4,000 fuses and holders, 5d. each; R. B. 
Hungerford, Sydney, 1,000 indicators, A type, 100 ohms resistance, 
2s. 7d. each, 500 jacks, metallic circuit, 18. 14. each; J. A. Newton 
and Co. Proprietary, Melbourne, 2,000 insulators, 50 section switches, 
Men three plugs for cach, 1,500 iacande:cent glow lamps, 16 c.p., 110 
volts. 


OPENINGS FOR CONTRACTORS. 


ABERDARE —Workmen's dwellings (£10,000), Town Council. 

ABERHAFESP—Elementary school, Montgomeryshire Education Oom- 
mittee. 

ACCRINGTON — Electric cable (£7,500), Town Council. 

ASHBOURN —Four houses, Mayfield-road, Mr. A. Key. 

AsHBURTON—T wo villas, Lurgecombe Cross, Mr. A. Warren. 

Asu VALE-— Elementary school, Surrey Education Committee. 

AsTON—Infirmary, Slade-road, Board of Guardians. 

ATHERSTONE—Gymnasium, grammar school (£3C0), County Educa- 
tion Committee. 

AUC шы of Newtownhead School (£2,850), Ayr School 

оат 

BAKEWELL - Plans passed by Urban District Council for 28 houses. 

BALLIEBOROUGH— Housing scheme (£45,010), Urban District Council, 

BALLYVAGHAN—Housing scheme (£29,808), Urban District Ocuncil. 

BALROTHERY— Housing scheme (£42,780), Urban District Council. 

А House, bakery, etc., Newmarket, Mr. J. E. Moir- 

ead. 

BEcCLES— Stables and stores, Ingate-road (£462), Town Council. 

BEVERLEY—Public - house, Holm Church-lane, Messis. Moars and 
Robson. 

BLAENGARW—Two houses, Mount Pleasant, Mr. P. J. Thomas. , 

BRADFIELD — Two houses, Tilehurst, Mr. Н. Saunders; house, 
Streatley, Sir Robert Mowbray; house, Green-lane, Mr. L. 
Pitney. 

BRoApsTAIRs—House, Wrotham-road, Мг. W. James; shop and 
house, Belvedere Estate, Mr. J. Pope; houses and shops, York. 
street, Mr. T. J. Wardell. 

BUCKLYVIE—Additions tə public schools. 

BUksLEM— Elementary school, Education Committee. 

ae premises, Manchester and Liverpool Banking 

0. 

CANNING TOWN, E.—Hous', Upper ton-road and house, Selby-road, 
Mr. B. Selby; office, Barking-road, Messrs. Е. and T. Thorne; 
building over annealiog kilns, City Glass and Bottle Co. 

OaAnDiFF—Congregational church (£2,500). 

CARLISLE—Turkish baths (£1,985), Town Council. 

CanLToN—Enulargement of Council school, West Riding Education 
Authority. 

CEFNCOED— Elementary school, Montgomery Education Committee. 

CHESTER— Public conveniences, Nortbgate- sti cet and Grosvenor- road, 
Town Council. 

CHESTERFIELD—High school, Derbyshire Education Committee. 

CHICHESTER—Secondary school, Stockbridge-road, County Education 

Committee, 

CHURWELL—Tannery end buildings, Messrs, W. L. Ingle, Limited. 

CLOWNE—Caretaker's house and additions to school Cresswell, Unit:d 
Methodist Church Trustees; two houses, Duke-street, Mr. W. 
Dawes ; four houses, Rotherham road, Mr. J. C. Turner ; house, 
Neale-street, Mr. J. Seston; two houses, Gray-street, Mr. G. 
Jenkinson; threa houses, North-road, Mr. F. J. Hutchings ; 
eight houses, High- street, Mr. English, 
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CLoNEs—Housing scheme (£18,497), Urban District Council. 
CwMBELLAN—Elementary schoo], Montgomery Education Committee. 
DARFIELD—Elementary school, West Riding Education Authority. 
DisLEv— Parish church, Furness Vale. 

DvpLEYv— Electric cable (£4,630 , Town Council. 

DuNSHAUGHLIN— Housing scheme (£31,058), Urban District Council. 
DuNsTABLE—Eight houses, Cross-street, Messrs. Wool and Son. 
EALING —Secondary school (£16,000), Town Council. 
EasTBoURNE—Wesleyan church (£13 600). 

EDENDERRY— Housing scheme (£4,130), Urt an District Council. 


EpiNBURGH — Rebuilding Baptist chapel, Rose street (24,020), 
Trustees. 


ENNISKILLEN—Housing scheme (£35,790), Rural District Council. 


ExETER—Gymnasium and additions to infirmary, Devon and Excter 
Boys’ Reformatory. 


Fenny Stratrorp—Eight houses, Park-road, Mr. Yirrell; house, 
Park- road, Mr. Tranfield. 


FoLESHILL—Elementary school (£6,509), Warwickshire Education 
Committee. 

Forest GATE — Additions, workshop, Chaucer-road, Mr. M. W. 
Hudson; alterations and additions, industrial school, Forest- 


lane, Messrs. Е. and T. Thorne; three houses, Romfoid-road, 
Mr. Chiambers. 


GaRston—Congregational church. 

GERIZIM - Elementary school, Montgomery Education Committee. 
GWAUN-CAE GuRWEN—Fifty houses, Gwaun-cae-Gurwen Colliery Co. 
HaAppniNGTON— Post office, Commissioners of Public Works. 
HANLEY—Inmprovements, public baths (£2,500), Town Council. 
HaARDINGHAM— Primitive Methodist chapel, Mr. J. Oook-Rees. 
HARPENDEN — Houses, Tennyson road, Mr. Bourne. 
"HanRocATE—Extensions to Royal Baths (£12,000), Town Council. 
HiNCKLEY—Infirmary, Board of Guardians. 


HorMER GrEEN—Enlargement of Council school (£1,500), Mr. C. Н 
Townsend. 


HvuckNALL—Plans passed by Urban District Council for 16 houses. 


HulI.— Enlargement of Boulevard Secondary School, Education Com- 
mittee. 


ILForD—Public electric lighting (£27,000), Urban District Council. 

INcE— Roman Catholic church, Parish Priest. 

KarMEs— House, Mr. J. Couper. 

LAN DPORT—Sailors' and soldiers’ home (£11,800*. 

LEAMINGTON — Alterations, secondary school, Town Council. 

LINTHWAITE—Two houses, Ingfield. Mr. E. Cock; 11 houses, 
Cowlersley-lano, Mr. Pearson; 23 houses, Jovil, Messrs. Lunn 
and Kaye; six houses, Smithriding, Mr. W. Hayes. 

LLANDINAM—Elementary school, Montgomery Education Committee. 

LLANDRINDOD WELLS— Public conveniences (£1,200) and refr. shment 
kicsk (£800), Town Council. 

LLAWRYGLYN — Elementary school, Montgomery Education Com- 
mittee. 


LLIDIARTYWAEN—Elementary school, Montgomery Education Oom- 
mittee. 


LocHoRE—Elementary school, Ballingry School Board. 


Lowestorr—Four houses, Royal-avenue, Messrs. A. and B. Chadd ; 
alterations and additions, 1, Kirkley-villas, London-road South, 
Мг. W. H. Adamson; workshop, St. Peter's street, Mr. F. 
Wright; smoke-house ani store, Marioers’-street, Mr. E. 
Wisker ; wash-houses, Gordon-road, Messrs. Howes Bros. 


LvurLow—Two houses, Bronfield Castle, Мг. H. E. Whittaker. 


MaipsTONE—Extensions to electricity department (£18,400), Town 
Council. 


MARYHILL—Extension to Possil Park School, Maryhill School Board. 
MaAvLEDD-— Elementary school, Montgomery Education Committee. 
MELLINGTON—Elementary school, Montgomery Education Comn.ittee. 
MznTuYR—Workmen's dwellings (£7,650), Town Council. 
MERTHYR—House and café near recreation ground, Mr. C. M. Davies. 
MircHELsTOwN—Housiog scheme (£11,890), Urban District Council. 
Monk Bretron—Twelve houses, Burton-Jane, Mr. E. W. Dyson. 


MonLEY—Plant at Corporation electricity station (£7,942), electric 
cables (£5,000), Town Council. 


MonPETH— Housing scheme (£5,500), Town Council. 


NonTH ANston—Congregational schools, Local Trustees. 
Ховтн BrERLEY— Board-room (£1,100), Guardians. 
Nokwich—hBoiler-house (£535), Board of Guardians. 

NorTINGHAM— Extensions, Barridge-road school 
Bosworth-road schools; elementary school, 
(£24 200), Nottingham City Council. 

NuNEATON—Public slaughter-house (£1,800), Town Council. 

OAKENSHAW— Villa, Mr. A. T. Verity. 

PAISLEY—Additions, works, Macdowall-street, Messrs. A. F. Craig 
and Co.; alterations, public-house, Lawn-street, Mr. S. Young ; 
additions, nurses’ home, Royal Alexandra Infirmary, Mr. P. 
Coates; engine shop, Laighpark, Messrs. T. White and Sons; 
stables and stores, Clark-stroet, Mr. J. P.cken. 

PLAISTOW—Addition, office, Meredith-street, Messrs. Newell and 
Lusty ; toy factory, Credon-road, Mr. R. B. Martin. 

PooLE — Additions to house, Normansficld, Forest-road, Messrs. 
Jenkins фора Sons; houses, Powell - road, Mr, Walter 


(£7,200) and 
Trent Bridge 


Andrew; house, Pembroke-road, Messrs. Smart and Wyeth ; 
house, Bury-road, Mr. J. Н. Brewerton; house, Penn Hill. 
avenue, Messrs. James and Son; house, Cheltenham-road, Mr. 
J. Day; house, Kingston-crescent. Mr. P. Coates; house, King's- 
avenue, Mr. J. F. Watkins; lodge and stables, Alington-road, 
Messrs. Chinchen and Co.; house, Munster-road, Mr. T. E. 
Grimes; house, Banks-road, Mr. H. Whitcombe ; house, Woking- 
road Mr. W. G. Crane ; five houses and shops. Commercial-road, 
Messrs. James and Sons; pair of houses, Rossmore-road, Mr. 
E E. Clarke ; house, Cranford-road, Mr. C. H. Goater. 

PURDYSBURN—Asylum (£85,000), Belfast City Council. 

RaTHDOWN—Housing scheme, Urban District Council. | 

RATHKEALE— Housing scheme (£40,810), Urban District Council. 

RAWMARSH— Isolation hospital, West Riding County Council. 

St. ANNES — Motor garage. St. Andrew’s-road, Mr. T. Eaves; 
residence, St. Annes-road East, Mr. J. Prestwich ; two pairs of 
houses, Headroomgate-road, Mr. S. Wilson ; pair houses, Derbe- 
road, Messrs. J. Heap and Sons; house, Queen’s-road, Mr. T. 
Hedges; houses, Queen’s-road, Mr. C. Bluhm; house, Bt. 
Thomas’s-road, Mr. R. Crichton. | 

SALForp—Public baths, Derby-road, Town Council. 

SALTERFORTII—Elementary echoo), West Riding Education Authority. 

SANDAL—Six houses, Gordon-street, Messrs. Massie and Holdsworth ; 
25 houses, Elin Tree-strect, Messrs. Massie and Co. 

S^viLE Town— House, Hilerest.road, Mr. P. A. Hinchcliffe. 

SHORTLAN Ds—Congregational church (£2,480). 

SILVERTOWN—Additions, premises, Messrs, Brunner, Mond, and Co, 

SkipToN—Public library, High-street, Town Council. 

SMALL HEATH — Special school, Little Green-lane, Birmingham 
Education Committee. 

SLovenu—House, White Hart-road, Mr. A. Keen; public-house, Salt- 
hill, Messrs. Nevill, Reid, and Co.; house, Victoria-road, Mr. A. 
Woolsey. 

SoLrHULL — Extensions, grammar school, Warwickshire County 
Education Committee. 

SourH ELMsALL—Elementary school, West Riding Education Com- 
mittee. 

SouTHrORT—Public conveniences, Hesketh Park, Town Council. 

STAYLITrLE—Elementary school, -Montgomery Education Committee. 

STocKTON—Six houses, Rokeby-street, Mr. W. Little; two houses, 
Allendale-road, Mr. W. Wier; 24 houses, Stavordale-road, Mr. 
A. J. Cooke. 

STOURBRIDGE — Elementary schools, Wollaston-road (£7,000), District 
Education Committee. 

STRATFORD (EssEX) — House, Litchfield-avenue, Mr. G. Chambers; 
additions, boiler- house, Chandos- road. Mr. G. W. Beale ; sugar 
warehouse. Carpenter's-road. Mr. P. K. Allen; bottling store, 
Leytonstone road, Mr. W. E. Trent. 


'"SwANSEA Building (£3,000), Cambrian Cold Storage Co. 


SWANSEA—Alterations, National Schools, Oxford - street. 
TAMWORTH—School, Warwick Education Authority. 
THORNABY—Fifteen houses, Victoria-road, Messrs. Sidgwick Bros.; 
eight houses, Ellerburn-street, Mr. E. Harrison. 
TicKHILU—House, Church-lane, Mr. E. Clarkson. 
TIPPERARY—Housing scheme (£47,182), Urban District Council. 
ToLwortH—Parish hall, Churchwardens, St. Matthew's Parish. 
Torquay - Post office, Fleet-strect, Commissioners of Public Works. 
Тохтетн PARK—Extensions to workhouse, Board of Guardians. 
TREHERBERT— Five houses, Messrs. Davies and Davies. 
TwERTON— Elementary school, Somerset County Council. 
TWICKENHAM — Secondary school (£6,000), District Council. 
UrvERsTON—House, Gummershow, Mr. Huntington. 
URLINGFORD—Housing scheme (£14,927), Urban District Council. 
WANDSWORTH, S. W. —Publie convenience (£1,100), Town Council. 
WarE—House, Staudon-lane, Mr. F. Howard. 
WELHOLME— Extensions to school (£7,220), Grimsby Town Council. 
WEST Ham—House, Haig-road, and three houses, Brock-road, Mr. B. 
Selby; с ieket pavilion, Messrs. Lee?s and Elves. 
Weston—Enlargement of elementary school, Cheshire County 
Council. 
WEYBRIDGE —Police station (£3,700), Commissioners of Public Works. 
WHITEHAVEN—Extensions to electricity plant (£1,700), Town 
Council. ; 
WHITSTABLE—House, Nelson-road, Mr. T. W. Porter. 
WicKHAM — House, Sunniside, Mr. W. Murray; house, Mr. R. 
Appleby. 
WisnEcH— County hall and public offices (26,000). _. 
WolvERHAMPTON— Workshops and electric power-house, Chillington 
Tool Co 
Worrhinc—Extensions, Swandean Hospital (£3,000), Town Council. 
WRABNEsS— Wesleyan chapel and school. 
YAkMouTH—Houee, 64, Southtown, Mr. A. B. Castle; two houses, 
Hamilton road, Mr. J. Harper; iron workshop, Southgates-road, 
Mr. Gus Lee, jun.; bakery, Suffolk-place, Co-operative Society ; 
warehouse, 31, Wolseley - road, Mr. Naunton; four houses, 
Harley-road, Mr. J. Eastoe; six houses, Clarence-road, Gorleston, 
Messrs. J. and R. Chaston; warehouse, North-road, South Denes, 
dn 3 . Suffling; fishing premises, Middle-road, South Denes, 
Ir. Jarvis. 


YorK—Extensions to electricity undertaking (£25,285), City Council, 
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1565. 


7569. 


1511. 


1586 


7593. 


7614, 


7621. 


7644. 


7645. 


7646. 


7668. 


7670. 


7674. 


7711. 


7719. 


7720. 


7121. 


7730. 


7740. 


7747. 


7750. 


PROVISIONAL PATENIS, 1908. 


APRIL 6. 


Improvements in current-conducting wire terminals. 
Walter Vernum, Beechwood-gardens, Caterham Valley, 
Surrey. 

Improvements relating to electric accumulators or 
secondary batteries. Emil Henry llungerbuller, 37, 
Essex-street, Strand, London. 

Improvements in and relating to field magnets for 
dynamo-electric machines. Alfred George Brookes, 
55, Chancery-lane, London. (Cushman Ekctric Company, 
United States). (Complete specification. ) 

Electrically - operated signals for railroads. Helena 
Jenett Jones, 18, Southampton-buildings, London. (Date 
applied for under Section 91 of the Act, May 13, 1907, 
being date of application in United States.) (Complete 
specification. ) 

Improvements in watertight holders for incandescent 
electric lamps. Ernest Gustav Byng and Charles Edward 
Gunner, 71, Queen Victoria-street, London. 

Improvements in rewirable electric enclosed bridge 
fuses. Herbert Henry Berry, 78, Upper Thames-street, 
London. 

Improvements in alternating-current electric motors 
of the repulsion type. Ateliers Thomson-Houston, 
83, Cannon-street, London. (Date applied for under 
Section 91 of the Act, April 6, 1907, being date of 
application in France.) (Complete specification. ) 


APRIL 7. 


Improvements in apparatus for restricting the maximum 
current passing in electric circuit. William Fennell 
ae William Pagden Perry, 68, Dudley-road, Tipton, 

taffs. 

Improvements in charging for electricity supplied. 
William Fennell and William Pagden Perry, 68, Dudley- 
road, Tipton, Staffs. 

Improvement in electric meters for limiting the 
amount of electrical energy which may pass through 
a oircuit to a predetermined quantity. William 
Fennell and William Pagden Perry, 68, Dudley-road, 
Tipton, Staffs, 

Improvements in electrical methods of transmitting 
power in a variable and flexible manner. William 
Beaumont Parker, 116, Shepherds-lane, Leeds. 

Improvements in safety cut-outs for use in connection 
with the overhead wires of electric traction systems. 
Alfred Edward Dixon, 24, Temple-row, Birmingham. 

New or improved means for attaching shades and 
refiectors to incandescent electric lamps. Charles 
William Dawson, 30, Park-row, Leeds. 

Improvements in or connected with conduits for 
electric leads or cables. George Gladman Sarney, 
Birkbeck Bank-chambers, Southampton-buildings, London. 


Improvements in or relating to valves. The Brush 
Electrical Engineering Company, Limited, William 
Chilton, and John McKenzie Newton, 46, Lincoln’s-inn- 
fields, London. 


Improvements in or relating to elastic fluid pressure 
turbines. The Brush Electrical Engineering Company, 
Limited, William Chilton, and John McKerzie Newton, 
46, Lincoln’s-inn-fields, London. 

Improvements in or relating to turbines. The Brush 
Electrical Engineering Company, Limited, William 
Chilton, and John McKenzie Newton, 46, Lincoln’s-inn- 
fields, London. | 


Improvements in telephone relays. The British Thomson- 
Houston Company, Limited, 835, Cannon.street, London. 
(General Electric Company, United States.) 


Improvements in or conneeted with globe galleries 
for gas-burners, electric lamps, and the like. Samuel 
Mundler, 4, South-street, Finsbury, London. 


Improvements connected with high-tension magneto- 
ignition apparatus for internal-combustion engines. 
Chambers Motors, Limited, and Alexander Marcus Patton, 
18, Southampton - buildings, London. (Complete specifi- 
cation. ) 

Improvements in electric locomotives. Ernest Cummings 
Ketchum, 31, Bedford street, Strand, London. (Complete 
specification. ) 

APRIL 8. 


Improvements in electric reciprocating tools. Allen 
Frederick Carver, 65, Chancery-lanc, London. (Complete 
specification. ) 

Improvements in connection with electric lamps and 
their circuits. Henry William Handcock, Alfred Herbert 
Dykes, Charles Henry Stearn, and Charles Fred Topham, 
47 Lincoln's-inn- fields, London. 

Improvements in and relating to electric motor con- 
trollers. The British Thomson- Houston Company, Limited, 
Hammond Charles Hastings, and William Leonard Wise, 
83, Cannon-street, London. 


7811. 


7845. 


7853. 
7854. 
7865. 


7886. 


1905, 


7910. 


7916. 


7923. 


1930. 


7941. 


1943. 


7944. 


7954. 


7961. 


7964. 


7969. 


8013. 


8017. 


8018. 


8065. 


8093. 


8097. 


8101. 


Improvements in the controlling of electric motors. 
Sir W. О. Armstrong, Whitworth, and Co., Limited, and 
Frauk Harlaw, 24, Southampton-buildings, London. 

Improvements in and relating to alternating electric 
current motors. The British Thomson-Houston Company, 
Limited, 83, Cannon.street, London. (General Electric 
Company, United States.) (Complete specification.) 

ArniL 9. 

Improvements in connectors for electric conductors. 
Albert Morgan, 14, Hinds'ey-place, Forest Hill, London. 
Improvements in electrical machines. Joseph Platt Hall, 

17, St. Ann's-square, Manchester. 

Electric incandescent lamp wrapper. 
14. Ossian-road, Stroud Green, London. 

Improvements in or applicable to electric meter 
systems. Nalder Bros. and Thompson, Limited, Henry 
William Handcock, and Alfred Herbert Dykes, 139, Queen 
Victoria-street, London. 

Improved means for attaching telegraph, telephone, 
and other wires or conductors to insulators or other 


Frencis Harrison, 


supports. Ernest William Gover, 8, Quality - court, 
Chancery-lane, London. (William McIlwaine Robinson, 
Transvaal. ) 


Improvements in pyrometers or thermometers of the 
thermo-electrio or electrical resistance type. Siemens 
Bros. and Co., Limited, Birkbeck Bank-chambers, South- 
ampton-buildings, London. (Siemens und Halske Akt. 
Ges., Germany.) (Complete specification.) 

Improved automatic electric switch. William Herbert 
Smith and Adolph Aufholz, 4, South-street, Finsbury, 
London. 

Improvements in or relating to electric furnaces. Hans 
Nathusius and Westdeutche Thomasphosphatwerke Gesell. 
schaft mit beschrankter Haftung, 111, Hatton- garden, 
London. (Application for patent of addition to No. 7188/08.) 
(Coniplete specification.) 

Improvements in and connected with electrical ignition 
devices. Carl Ebner, 6, Lord-street, Liverpool. (Applica- 
tion for patent of addition to No. 28738/07.) (Complete 
specification. ) 


Improvements relating to electric brakes. Percy Stuart 


Turner, Westinghouse Building, Norfolk-strect, Strand, 
London. Е 
Improvemonts in dynamo-electric machines. The British 


Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (General Electric Company, United States.) 
(Complete specification.) 


APRIL 10. 

Automatic frog for overhead trolleys. William Gray, 
61, New-street, Erdington, Birmingham. 

Improvements in and relating to the covering and fire- 
proofing of electric wires, firemen’s dress, and the 
like. Robert Sutherland Wiseman, 96, Buchanan-street, 
Glasgow. 

Improved telephone bridge for measurements of ohmic 
resistances, not affected by the inductance of such 
resistances. Ларе 8. M. Sorensen, Sedburgh, Whitley 
Bay, Northumberland. | 

Improved apparatus for rendering sanitary telephone 
compartments and the like. Thomas Thorne Baker, 
7, St. James's - avenue, Cricklewood, London. 


Dynamo worker for bicycles, motorcars, and other 
vehicles. John Mabbett and Joseph Herbert Alpass, 
Maiket place, Berkeley, Gloucestershire. 

Improvements in telegraphically transmitting signals 
by means of a perforated strip. Siemens Bios. and Co., 
Limited, Birkbeck Bank-chambers, Southampton- buildings, 
London. (Siemens und  Halske Akt.-Ges., Germany.) 
(Complete specification. ) 

Improved process for the manufacture of an insulating 
material. Hans Branco and Gustav Gumpert, 7, South- 
ampton-buildings, London. (Complete specification.) 

Improvements in and relating to ampere-hour meters. 
Wilhelm Meyerling, 27, Chancery-lane, London. (Dato 
applied for under Section 91 of the Act, Aug. 7, 1907, 
being date of applieation in Germany.) (Complete speci. 
fication.) 

APRIL 1l. 


Improvements in dynamo-electric machines also applic- 
able as rotary olectric transformers ог motor- 
generators. Crompton end Co., Limited, James 
Colquhoun Macfarlane, and Harry Burge, 55, Chancery- 
lane, London. (Complete specification). 

Improvements in and relating to electrical heating. 
Edward Charles Robert Marks, 18, Southampton- buildings, 
London. (John Roberts, Natal.) 

Improvements in and relating to wireless telegraphy. 
Alessandro Artom, 7, Southampton-buildings, London. 
Date applied for under Section 91 of the Act, April 11, 
1907, being date of application in Italy.) (Complete 
specification. ) 

Improvements in cooling the commutator of a dynamo- 
electric machine. Siemens Bros, and Co., Limited, and 
Claude Martineau Toplis, Birkbeck Bank-chambers, South- 
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COMPLETE SPECIFICATIONS ACCEPTED. 


ampton-buildings, London. (Application for patent of 
addition to No. 7255/06.) (Complete specification.) 
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COMPANIES' STOCK AND SHARE LIST. 


Commercial and Industrial.— 


мо Last price 


(To be published on April 80.) Mene 2 2 
1906 Alliance Beim со, 5 рег cent. Cum. Pref, Nos. 1-70,000 Т .. 13 
: Я r ey 11000 lll. ое оотато ss 34 ee т 
265604. Electrically-operated locks and fastenings. Burns. Aron Beery мот. $ .c Cum. Pref. Sbares, 1-125,000 : is 1% 8 
: irdinary. Nos. 3000 00 . Ку 
(Date applied for n 15, May 21, 1907.) British Alumintam Co. Ordinary, 20014000 . ... ... 5 114 
А рег cent. Cum. Pref., 1-40 O00... = 
; “A” 6 per cent. Cum. Pref., 1-20, 00ͥ ͥ 5 . Qi 
539. Production and maintenanoe of interrupted electric — per cent. Funding Certificates, 1-20 000 .......... 5 . 82 44 
arcs of high frequency. Ruhmer. 5 per cent. 1st Mort. Deb. stock, кей, >. 4 3 000 100 M 10-104 
й › рег cent ven Deb. (бек). oy 179, - А 
su 55 M Hertzian telephony and apparatus | Beitish Insulated and Helsby Cables Gd. 1.100.000. . 5 abi 
. ° рег cent. Cum. Pref., 1-100 000 ............-...-: 
5194. Electrical ignition apparatus for use in internal. 44 per cent. Mortgage L'enentures ................ 100 102-1 
combustion engines and for other purposes. Postans. N Co., 44 per cent. let Mort. Deb. 100 са 93 
7697. Method and means of radio-telegraphy and radio- вочап PAIS. Cu Elec. aud Manuf. 10 per cent. Pref., И : 
telephony. Webb... i per ent. Mortgage Debenture Btock 5 . . 100 . 6550 
7941. Electric aro lamps. Bevis and Angold. Brush Electrical Engineering, Ordinary, Nos. 1-105731 .... А 6 319 75 
79414. Electric arc lamps. Bevis and Angold. (Date applied ou Cum, б percent. Ere r к 
for under Rule 15, April б, 1907.) Sj percent li D-bentare stock . ... M0 .. 6568 
7959. Electric automatio fire alarms. Howson. Callender’s Cable, Debentures......... . 100 .. 106-1064 
Orcinary......ee n IH 5 . 103-113 
8183. Alternating - current dynamo - electric machines. 5 per cent. Prei. . „6666 5. 51.52 
Mershon. Consolidated Electrical Co., Ordinary. 1-•110,0000õh 1 .. 7/16-9/16 
8364. Receivers for wireless tele phy. Ges. für drahtlose Crompton and Co. сооооооеооеазооо ео ее оона товоне тооооооаое 5 1 11/16-1 15/16 
А . gra . 5 percent Debentures....... „%% 100 .. 82-95 
Telegraphie. (Date applied for under International Con- | Dick, Kerr and Co., Ordinary, 1 260000 /%hcn omes ce Use 1 14-18 
vention, April 10, 1906. ) 6 C00 aor med vos Ed elastase ds 100 us 103105 
8563. Process for the manufacture of metallic illuminating | Edison = H Pran United, 4 Sharen, 1.8 26. . #1 
bodies adapted for electric incandescence lamps. Е 2 € Shares, 01-017,139 .......... ; 5 z: lr 
Deutsche Gasglühlicht Akt.-Ges. (Auer Ges.). (Date per сев ntures Lo ios еза rnit 
peas dor under International Convention, Aug. 50, 1906.) | mipsiris Gsantraction, Nos. Т tò 12100 .... ney 
8641, Joints between incandescent electric lamp filaments |р сер. DA M 8 F*** 200 - n 
&nd leading-in wires or supports. British Thomson- per cent. Perp. Мб DOES vik 88d o 
Houston Company. (General Electric Company.) Biectrolytio Alkalt Co. Ordinary, Hart bed, ect: Kd 100 ЕЗЙ 
$903, Electric lampholder applicable for motor carriages | General Electric Company (1900) 5 per cent. Cum. Pref. .... 10 .. 7j 
and the like. Davis 4 per cent. let Mort. Deb. Stock ............ 100 .. 87- 
* s W. T. Henley's Telegraph Works, Ordinary ...........- 5 . 104-114 
9868. Electro - magnetio circuit breakers. Electric and Hi par Sent 5 i ИККО НН ў 95 + у a i à 
1 cen Dnture8 ......-..-. n n Im mnn Ing gm zz 5 
Ordnance Accessories Company and Hall. India Rubber, Gutta Percha, and Telegraph Works ........ 10 .. 12310 
11381. 5 N call and order installations. uin шег еш Debautares cci. DUO ОРЕ ТЕУ um о a 
i Я Р і | ationa c Construction Co., 1-170, vix x PRU REN x : 
Siemens Bros. and Oo. and Grimston Parker, Thos., Limited, Ordinary) . . . 6 reena: 10 .. 1010 
11850. Electric sign switohes. Botting and Botting. Peebles (Bruce) and Cu, 6 per cent. Cum. Pref , 20,001-50,000 5 — 
12402. Mechanism for operating magneto machines Griffin. | Telcgrap Construction and Malntenz nee.. 12 .. 305432, 
_ s : 4 рег cent. Bonds . . % f rr 100 .. 100-105 
12420. a braver OUI 1 Lancashire Dynamo and | White, J. G., and Co., 6 per cent. Cum. Pref.,1-15,000...... 10 .. 89 
otor Company an nsfield. 
12907. Electrical counting and indicating gear. Newitt. Electric Lighting and Supply.— ^ 
19960. Receiving apparatus for wireless telegraphy. Name. na Last price. 
Marconi’s Wireless Telegraph Company and Franklin. £ 
14150, Electrical signalling apparatus. Moore and Powles. Adelaide Electric варріу To ор с. Оа, ооо оН 
16383. Electric light carriers or fittings. Appleyard and 4) per cent. Com Pref., 7 501-15 000..............-- 10. 101 
Quiggin. 6 per п 5 m r Sra РИТИ 100 ss 10 05 
16489. Manufacture of a plastic mass from tungsten come. | Bromley (kent) Alectrio e and Power Ga eee МЗ 44-5 xd 
pounds. Siemens und Halske Akt.-Ges. (Date applied } per cent. lst Debenture Stock, Red. 10) . 6-99 
for under International Convention, July 21, 1906.) Brompton 5 Кешр. оо ul ЖЕЕ one He È Vs Pen 
16513. Apparatus for cooling electric machinery. Wise. Calcutta Electric Supply Corp. Ordinary, Nos. 1-60,000 .... 5 $i 92 70 
" os. 80, h ch epe 2s - 
ы о ) А Cambridge Electric Supply Company, 10 Ога. ............ 8 1 32151 
17055. Arc lamps. Heys. (Scott Electrical Company.) Canadian Geuers meu D. сою шоп Shares rier "t ке "vn à 
17686. Space telegraphy. Stone. (Date applied for under Inter- per cent. Cum. Pref. Stock.... . . . . . js 84 x 
national Convention, Aug. 3, 1906.) бека Flectrie Supply, à per cont. Guar, Dep Stack brill... 4 
18045. med rep ulsion electric motors. Felten und 120,000 pe cr e 5. B 4 
Guilleaume-Lahmeyerwerke Akt.-Ges. (Date applied for per cod abel gM ants d за ae UB 
under International Convention, Aug. 15, 1906.) E. * Pe DEEP OES {сен Pref , 1-40, 000 109 Е 24.47 
91087. Diaphragms or tympans for phonographic and ditto (1905) 40,001-80.000 . . 5 .. i 
telephonic apparatus. Coombs. Chelsea Electricity Supply зт 2 10.104 
81408. Detectors for wireless telegrapby. Thompson. (Ges. fur Chicago, Kalon Co., lat Mt. 5 рс. 3u-yr. wid. Bus. 1800 
drahtlose Telegraphie.) City ot London, Urdipar; / 293 10] 
29959. 5 looks for the well-doors of electric lifts. : per cont 5 im 11i 128 
tchells. per cent. Mebenture Stock v : 
22349. Eleétric switches or controllers. Etchells. City of Waites ene MEL aod ‘Power Cu, 5 per ee ee 
23709. Dynamo - electric machines. Underwood and Sniith. cont Re lat Debe, о: A A 60 . $8055 
Tae il or under Interpational Convention, Oct. 27, | C kbs 114800 e a do a 8098 
1 i | ср x DRAN Eo Power Listribution Uv., : $3 
93756. Electric fans. Diehl and Becker. (Date applied for under Hund зы ы кзы Sindee Как Ке Байык иаа a 
International Convention, Ар 22, 1907.) 3j. она 
‘34313. Electrical indicating or recording targets. Johnson. 6 per cent. Cum Pi efꝶp ti. . 10 .. 109-114 
(Felten und Guilleaume-Lahmeyerwerke Akt.-Ges.) 40 per cent. Debentures Prov, Certs. All Pa Ва. 100 .. 0 l 
94702. Automatic electrical fire-alarm systems. Rennert. e 8 кесеу ораи Ordinary, 1-50,000.... ? ИН 92 
т cent, Cum Preꝶ nn... um 4-14 
95187. Bathing tubs for the treatment of the human body Jue cent. First Mort. ehh 100 .. 57-62 
by the application of electric currents. Braun. E!ectrical DEPO са 10 т; 5 per cena lst — 
26530. System of radio-telephony. Ges. für drahtlose Tele- Mort. 50-уват wold conce agar 000 = mc n ШЫ 
rater rete applied for under International Convention, | P7 5 Bor cong Debepiare ЗЕКЕ, RG = „ 
Dec. 19, 1906.) Electric Supply Co. of Victoria, 5 per cent. let Mt. J eo. is: е 
1908. гїосЕ, Red. . , r rr .. E 
]kestore Elect ly, Ord., Nos 1-10 000.............. B uu -5 
559, Electric lamps for miners’ helmets and the like. 28 55 Cum. Piet., Kos, 1-10 . 5 i. 908 
Dräger and Dräger. 5 44 per onte кий Den sik. Bed, ................ m "A ed 
ve Electric Lightii g, Ord., 1-132.000 ..... n nn n 6n T 
Hubbell. struction Dele ха. ne ЕЕ 5 w DE 
2676. Holders for electric incandescent lamps. Loebl and | jjj ot Wight Elec. 1t and Per, 44 p-e. Db: per- 
TE А 1 в е 
British Ever Ready Electrical Company. e etis Power and Light, © por cent: UP |. одоздо 
7041. Production of we ted Ker sington and Knigbtebridge Elec. Lt , Oi d, 1-21,000...... 5 71-81 
powerful interrupted electric impulses Kensington and Kpightsbildge and Nottiug Hill, 4 per 


of 


high frequency. Ruhmer. (Date applied for under 
Rule 13, Jan. 8, 1907.) 


cent. Debenture Stock, Red....... .... rnnt 100 .. 97-101 
Kidderminster and Dist. Elec. Lighting and Traction, Pre. 10 . 94-104 
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Amount Amount 
Name. ki Last ie Name. paid, Last price. 
London Electric, Ordinary ............................... Bowe 1. London United Trys. (1901), 6 per cent. Oum. Pret........... 10 Е 
— —— 6 per cent. Prei. 5 .. ait 4 per cent. 1st. Mt bb. Stock, Red ..100 ` 8825 
——— 4 per cent lst Mortgage Debenture Stock, Ked.... 100 р 90-95 Madras Elec Trams. (1904) 5 per cent. Deb. bU, Red. .. 100 95.98 
Madras Biectrio Supply Corporation 5 per cent. Construc- Manila Elec. В.К. and Lightg. 5 2 m Шер and toll. 
tion Deb. Stock, Prov. Certa.), all paid .......... 100 .. 88-92 xd Tr. Sinkg. Fund Guld Bonds of 1 1,055, s $1,000 . 26-90 
Metropolitan ,001-200,000 ees D. 445 Manx leo. Railway Co., 54 p.o. Cum. vr. Cid 636 and 
— 4, per cent. Mortgage Debenture Btock. ees .100 .. 107-111 25,436-25.000 usaba Or ce 41 5 
44 per cent. Cum. Pref. bs AMA Me 1 755 вдо Vi per cent lst Mort. Deb. stock, | Bed. + 100 w 1 
54 per cent. Mo. Debenture, Rea ............ 100 .. t5 M«tropolitan Elec Trams., Defd., 1,000, 0011 514 016.. l .. 1/63/16 
Mexican Klectric Light Ca., г per cert. lst Mort. Goid tds 5 per cent. Cum Fret.. 500, 001-1,000 000.. S | i 
1955, С 1-1,000 ($100), D 1-5,000 ($500), М 1 4,40 ($1 000 — .. 76-7'рс. 5 рег cent. Deb. Stock, в 9 100 .. 4:97 
Mexican gut and Power Co., Capital stock .............. $100 .. 4951 M: xico Trams. Co, Gen. Cons. lst Mort. 50-у ear 5 per cent, 
"i cent. lat Mort, 18 Bonds, кезү. 1A, pis Gold Bonds.. .. 864-864 p.c 
9500), 100 1-14 000 ($1,000)... — .. 83-85 Milwaukee Rlectrio Rail and Light, б 1 er cent. 20-yr. Con. pfe 
Midland Electric Power Dis., ay p.c let Mort. Deb.. — 96-99 Mort. Bonds, 1926. 1-5,500 and 7,001-8,000 .81,000 .. 105.105 
RONDE Electric bupply, rins. 1-57 9 . d Я A | монсы Р Street Rail, 44 por cent. steil g Deb., €01-2, 000 
0. . 1 : 
do., 15, ‚001-87, 500 (issued ‘at £2 prem , 16. paid. 5. Fun New General Traction, 6 per ‘cent. Cum. Pret., І 10 1000 aud 101-105 
5 per cent. Pref., 1-57,009 5 4 Т; 34,001-74, 7 5 .. 4-1 
da., 75,001-57,500 (issued at 10s. prem., 4» ro)... 5 ..  5i5jxd | Oldham, Ashton, and Hyde Tramway, Ordinary ............ 107. 2 
Notti: g Hili Hiectric "Lighting p КО ЛИИ АБ 10 .. 114-124 5 per cent. Cum. Pref. 10 .. 84-9 
4 per cent. First Mort. Debs. Nos. 1 O (ueg. A . 100 . 86-97 Pes th Elec. Tramways (W. A.). 5 per cent. 1 Ми. Deb. ok an .. 103-106 
Oxford Electric, Ordinary, 1-96 and 40-14,310.. uw n s 64 €i Putteries E ectric Traction, Ordinary, 1-245, e ex i4 
4 per cent. Debentures Stock ...................... 100 . 95-90 per cent. Cum. Pret., 300,001-545 000... PNE: 1 i 4 
River Plate Blectricity Oo., Ord., 1-119 687 & 1,1089 1 .. 41 per cent. Debenture Stock. Mec do) С. ж 
6 per cent, Non-Cum. Pret., 1. 100, O00 1 . 29/32-11/32 | Provincial Tramways Co., Ordinary, 1-24,912.. es 10 . 49-64 
5 per cent. Debenture Stock, Redl. : wo . 96.90 cent. Cum. Pret., 1-10,000 w0 O 
Rosario Blectric Oo , 6 per cent. Cum. Pref , 1:20 000.. 5 . 4465 Rangoon Ё lec. Tramway and Supply o 6 p.c. Com. Pret 
6 per cent. Cum 2nd Pref., I. 15.0000 . 5 4$ 5 RAE eno BRE 
Royal Blectrical Company of Montreal, 44 per cent. First sy ig or cent. lat Mort. Deb. Stock, Red............. 1C0 .. 99.56 
Shares Mortgage Debentures . хар 96 98 Вао Paulo Tramway, Light, and Power V $100 .. 129.133 
Shawinigan Water and Power Co., 5 p.c. Cons lav Mt, Bee, — .. 162-104 p.c 5 per cent. lat Mort Deb, Red. 1929, 1-12,C00 . ..$500 .. 96-£8 p.c 
Smithfield Markets Blectric Supply, Ord., 1-12,000.. = iu South Metropolitan Electric Tramways and Lighting Co., ' 
г cent, Debenture Stock „ T0 . 100 .. 70-7 6 per cent. Cum. Pref., 19,571-169,570, Prov. Certs.. i 14 
South London. Ordinary.. . 5 .. 29-25 xd 4 cent. Deb 8t ck, Red. 1540 100 ie a5 
South Metropolitan Electric Light and Power, 0 од. . бї. ef Bund: land District Rlectrio Tramways, 5 p.c lit Mort. 
7 per cent Cum Pref. . ; аа vA! же MEE Tebe., Red., 1-1 600 . 100 . 73.78 
44 per cent 1st Mort. Deb. —— ACO go. > ST York» hire (West k iding) Elec "Tram. Co, rd. 70 0. 110, 00 5 .. 137 
St. Jaor 8 24 гама. „Ordinary, 101-20, 080.............. " sa ES 6 per cent. Cum. Pref., 1-46, 261.. ; э 
per cent, ETel. .................................. ee - 4 г cent. lat Deb. Stock, мей... e zi: 
Urban ВЫ Dr Oo. Ordinary, 8-30,007 . RT 100 90 - ii * 
т «curio supply пагу, -50,007.............. ыз = 
dt mum ires gri ii F ен — 
por cen ort. De ure Stoc А ss 
Westminster, Ойша + ерон 5 o 78 Маше, pata Last т 
44 per cent. Pret., 110, 101. 138,21. 5 5. aH Central] London, Ordinary ........ FFC 100 .. 75.78 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns for | 


Increase or Miles of Accounts for past year. 
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d Corporation. Mar 14 39! 411 |- 23 — 104| 104| „ 31| 26,499) 6,586,754 615,117 :88| 958 | 2,225 |65 
ion Corporation secesssea | ADEM 15 123 117 |+ 6|- 57 9 9 — —- — — — — = 
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3 United Tramways .. „ 15 1,15? 1071 |+ 82 | — 84 39 39 | — — — — — — а — 
| 
Leeds Согрогабйоп.............. „ 11| 6124 | 5,685 |+ 441) + 1,002 | 963 | 964 March 31 227,794 | 73,024,853 | 7,358,185 | 1°06 |1069 | 3,352 | 5558 
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1 Corporation .......... „ 4 10,801 | 11,797 | - 980) - 2,934 | 104 | 104 Dec. 51 563.793 | 122,094,528 | 12,115,934 | 1:108 |11 17 421 | 7-75 
Liverpool Overhead Rallway....| » 12 1,762 | 1367 |— 5 - 169% 925) 665| June 50 77,568) 10,957,148 | 1,102,809 | — | — pedi E 
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litan District Rallway..| , 18 8,102 | 8032 | + 60| 415847 | 24 | 24 - => 25 e 4 Ur E Š% 
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Swindon Corporation .......... — | — — — — 44| 4 ae oe und 2,675,221 224,417, 8 |994 | 1,968 | 7°79 
Torquay Tramways ............ „ 16] 250 167 | + 65 — 516 — E - — — — — == — 
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West Ham Corporation ........ е ou О 2,076 | - 25 — 1,102 147 147 С M panel 35,£02,836 2,556,854 789 10985 | 4,407 | 6°79 
Wolverhampton Corporation... „„ 15 742 1770] - 28| — 327 | 20 | 20 „ 51 43,825 9,276,025 966,133 | — |10 886| 2,159 | 6:098 
* 1905-6 figures. 1907-8 figures. f And 88 miles of interlacing track. a Train mile 
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TIME LIMITS. 


Politics do interfere with trade, and there is no getting 
away from the fact. Unfortunately, again, the interference 
is almost always very damaging, very often altogether 
ruinous. In the electrical industry the time limit has 
been a canker-worm constantly eating out the vitals of 
trade. The unctuosity that maintains a licence confers a 
value is the utilisation of that half-lie which is so difficult 
to explain, but it is a lie, nevertheless, and those who in 
the first place put it forward know as used with intent to 
deceive it is a lie, Certainly, the man who obtains a 
licence for electrically lighting a given area does obtain 
something of value, so does the promoter who obtains an 
“ option." The value, however, of licence or option before 
any work has been commenced is one thing ; the value of 
the concern after work and brains have been exercised upon 
it is another thing, and if a time limit is imposed suddenly 
where no time limit was before the value becomes 
problematical. The Government is endeavouring to impose 
a time limit where none was before, and if this is to be 
done in one thing, why not in another! The imposition of 
time limits is bad from every point of view except one— 
that of the rogue and thief. What, really, does the time 
limit mean to any industry! It differs somewhat in its 
incidence according to the undertaking being one wherein 
there will be free competition or of the character of a 


monopoly. In the former case the capital must be 
arranged to be returned within the time limit, 
and the interest obtained will be governed by 


the ordinary conditions of trading. In the latter 
case the capital must similarly be arranged for, 
and the interest obtainable will probably be restricted 
because of the monopolistic character of the undertaking. 
These statements assume the time limit known at the 
inception of the undertaking. It seems to us, then, that 
the imposition of a time limit increases the price of the 
productions of the undertaking by the amount necessary 
to redeem the capital within that time limit. If our view 
of the case is correct, buyers have to pay more than they 
need to because of the limit. This is just what is taking 
place in almost all electrical work. Municipalities have 
to repay capital; private concerns have also to arrange 
for capital return when the time limit is reached. No doubt 
something may be said for such a system, but the something 
comes from the pessimist, not from ordinary business working. 
The cotton mill and the coal mine take their chances against 
other cotton mills and coal mines, and try to so conduct 
business that the return for capital expended is enough to 
repay capital, not in a defined limit, but within a time 
determined by all the conditions of trade. Ordinarily a 
small return for capital expended means a long limit of 
life to the undertaking ; a high return means a short life, 
These are natural laws. We refer to the question just 
now because the time-limit idea is extending. It is to be 
made more oppressive in another industry. Where is it 
going to stop? We have always had a very strong feeling 
as to the hardships of those who first invested in electrical 
undertakings. Much money was lost under a short time 
limit, and the trade suffered incalculably; a longer time 
limit allowed development in favoured places, but even this 
curtails much work that might well be undertaken. 


TRANSATLANTIC WIRELESS TELEGRAPHY. 


The annual report of Marconi’s Wireless Telegraph 
Company, Limited, for the period ending Sept. 50, 1907, 
has been issued, and must be looked upon from two points 
of view. The commercial man, looking at the balance- 
sheet only, will find that the company has returned no 
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interest to its shareholders, and that these have invested 


some £400,000 in the company. The balance-sheet 


shows that nearly £100,000 more has been raised by loan. 
There is not a clear statement in the report as to the 
income of this company or of that of the subsidiary com- 
panies connected with it. It is obvious from the accounts 
that more capital must be obtained for the commercial 
development of the large system of wireless telegraphy 
which the company has built up, and hence the 
proposed issue of £250,000 preference shares with a 
cumulative dividend of 7 per cent. per annum. It 
is not reasonable, however, to judge the company by 
the results obtained to date, and one should consider 
rather the success of the pioneering efforts of Mr. 
Marconi and the Board of directors. The company was 
incorporated ten or eleven years ago, soon after Mr. Marconi 
had introduced his system for transmitting signals by 
etherie waves. Now there are land stations available for 
transmitting these signals spaced at intervals round the 
coasts of Great Britain, the United States, Italy, and 
other countries. The present report gives a list of 
one hundred and thirty-nine ships equipped with Marconi 
apparatus from and to which signals can be sent. The 
commercial value of the ship-to-shore communication it is 
difficult to gauge, but the income last year reached £37,975. 
The Admiralty, again, make extensive use of the Marconi 
system, and acknowledge the value of his work by a 
substantial royalty. Last, but by no means least from 
a scientific point of view, is the fact that Transatlantic 
signalling by etheric waves is an established fact. Com- 
mercial messages have been sent across the Atlantic 
from Clifden in Ireland and Poldhu in Cornwall, and from 
the stations at Glace Bay in Canada and Cape Cod. The 
full report of a lecture delivered by Mr. Marconi on this 
subject before the Royal Institution we are reproducing 
elsewhere in this issue. In it, it is frankly admitted that 
there have been pioneer troubles. We have evidence from 
rival experts in the States that commercial messages are 
being regularly transmitted. In view of this, the com- 
mercial outlook of the company seems promising, and we 
are by no means sure that the company will lose from the 
Berliin Convention. As the report states, “the directors 
remain convinced that the working of wireless telegraphy 
at sea—that is to say, between moving points—can only 
be efficient if controlled by one central organisation, and 
in their opinion the rules adopted by your company and 
the commercial organisation which it has established 
afford the best means for ensuring this efficiency and 
practicability. But the majority of the Governments do 
not share this opinion, and this being the case your 
directors are compelled to take the view that it would be 
wise for this company’s business interests to consider how 
it may best be found practicable to modify the policy 
hitherto pursued by the Board, and believe that, with 
mutual goodwill and regard to respective interests, arrange- 
ments may be arrived at not only satisfactory to the 
Governments concerned but also remunerative to the 
Marconi Companies, who have invested so large an amount 
of capital in the establishment of this present wireless 
organisation.” We trust that with the spread of wireless 
telegraphy the public gain will be accompanied by an 
adequate return both to the inventors of the various 
systems and to those who have financed the pioneering 
work. 


=a 


ELECTRICAL ENTERPRISE IN SPAIN. 
It is not a very difficult matter to draw the attention of 
the British manufacturer to opportunities for business 
abroad. ` Relatively, few of these opportunities, however, 


fructify, and charges of lack of business enterprise are in 
consequence heaped upon the heads of British manufac- 
turers. But the reason for our non-success is not far to 
seek. In too many cases the opportunities which are 
publicly advertised only exist in the minds of those over- 
sanguine guides who profess to see in the success of the 
enterprise of some other country outside its own borders 
an opportunity which British enterprise has missed; in 
other cases the nature of the business and the circumstances 
attending it are such as to deprive British enterprise of the 
spoils. Then, again, foreign enterprise presupposes that 
the firms engaged therein are financially sound, and that 
their stability has been secured by prosperous home 
markets. Taking а general survey of the leading British 
electrical manufacturing companies one would hardly 
assert in full confidence that this is the case, and the 
wonder is that, in view of all the circumstances, reasonable 
headway has been made. It must not be thought that 
because little mention is made of British enterprise abroad 
that, therefore, it does not exist. There are, indeed, cases 
of British houses building up a solid business in all the 
leading countries, while indications are not wanting to 
show that Englishmen are interesting themselves in the 
undeveloped resources of these countries. In a very 
exhaustive account of the present commercial conditions of 
Spain by Mr. S. P. Cockerell, commercial attaché to the 
British Embassy at Madrid, which the Foreign Office has 
just issued, it is pointed out that English manufacturers 
and financiers might with advantage turn their attention 
to electrical engineering in all its branches. On this Mr. 
Arthur Jackson, vice-consul at Madrid, an expert on the 
subject, supplies a special and valuable memorandum. 
There were in Spain in 1901, he points out, only 861 
electric power stations, of which 651 were for public light- 
ing and 210 for private lighting. Since then the number of 
power stations has increased considerably. Mr. Jackson 
adds that the use of electricity in its multiple and other 
applications has also increased and become more general, 
but there is still a vast field for further industrial develop- 
ments, as the supply of power which the country affords 
is far from exhausted. The last statistical returns (1904) 
showed that there were 1,165 stations in the country. Of 
these, 692 generated continuous current, the total output 
being 47,533'83 kw. ; 252 single-phase alternating current, 
output 15,673:55 kw.; 70 bi-phase alternating current, 
output 7,215:22 kw. ; 137 three-phase alternating current, 
total output 25,089 48 kw.; and 21 “mixed” stations, 
haviug а total output of 6,440°44 kw. Most Spanish towns 
of any importance have a fair service of public and private 
lightiug. But business in this line is not by a long way 
yet exbausted, and, as the report shows, there are yet 
a considerable number of towns, some of them of 
importanee, which are not yet supplied with electric 
lighting. The Spanish market for electrical material 
and machinery is almost exclusively in the hands of 
Germany, Switzerland, France, the United States, and 
Belgium. There has been an increase in the construction of 
electrical fittings and machinery at home, and with the 
protective tariff this new industry may yet develop into 
an important one. A suggestion contained in the report 
certainly deserves attention. ‘ Manufacturers sometimes 
eombine to appoint an expert to visit and report on their 
line of trade in foreign countries,” says Mr. Cockerell, 
“and I would venture to suggest how advantageous it 
might be for the British electrical trade if the Institution 
of Electrical Engineers or some representative combination ' 
of British manufacturers took steps to have an investigation 
made by someone acquainted with Spain into the great 
openings which this oountry undoubtedly affords. 
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THE INSTITUTION. of electrical science and industry, and each of the five 

In another column will be found the Institution Council's | gentlemen whose names are now submitted stand well in 

list of candidates for nomination to fill the vacancies on | the forefront of the various interests. With the inclusion 

the Council caused by the retirement, under the rules, at | of Major O'Meara's name, the traditional association with 
the end of the session, of the president, two vice-presidents, | the Post Office is maintained. 


FIG. 1.— General View of Sawmill. 


five members of the Council, one associate member of the THE SAWMILLS ОЕ MESSRS. J. AND W. 
Council, and the hon. treasurer. Mr. Mordey is the BELLHOUSE. 

president-designate, in succession to Colonel Crompton — 

(who is filling with such marked success the vacancy caused | The sawmills and timber sheds of Messrs. J. and W. 
by the death of Lord Kelvin), and we аге sure that this | Bellhouse, Miles Platting, Manchester, form an interesting 
nomination is one which will meet with the heartiest | example of the modern application of electric motors to the 


"A 


Fie. 2.—Joiners’ Machine Shop Spindle Housing Machine driven by a Westinghouse 5-h-p Motor in the immediate foreground, and a 
Chain Mortis Machine driven by а Westinghouse 74-h p. Motor immediately to the left. 


approval in every branch of the profession. Of Mr. | drivingof wood-workingmachinery. Thesawmillsaresituated 
Mordey’s pioneering work in electrical engineering, of his | on the banks of the Bridgwater Canal, and were established 
services to the Institution, and of his general popularity | in 1792, so that the firm can claim to be one of the oldest 
we need not speak here, for these are too well known. The | in the trade. Up to July of last year they had depended 
new nominations for the Council represent the many sides | for their motive power on a steam-engine and lines of over- 
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head shafting, with belts therefrom to the various machines. 
During the past few years the firm have been fully con- 
vinced of the many advantages to be gained by the adop- 
tion of electricity as the motive power, but owing to the 
capital represented by their steam-power plant they were 
reluctant to make the change over. 


EA 


to the fact that the motor may be switched out of circuit 
without interfering with the other motors and machines 
in any way, and so all losses occurring in the motor for 
its particular machine are obviated. With the group 
driving of machines the stoppage of one ləaves the 
shafting still running, 


the losses continue to take 


Fic. 35, —12іп, by 4in, Four-Cutter Moulding Machine driven by a 20-h.p. Westinghouse Motor. 


In July of 1907 a disastrous fire burnt the mills to the 
ground, and the steam plant was destroyed. Recognising, 
ав they had done for some time, the superior advantages of 
the electric drive, they at once provided that their new 
sheds should have a complete electrical installation. The 
result is а thoroughly up-to-date equipment, with all 


place in the steam-engine until it and all the machines 
are stopped. The flexibility of the electric motor system 
as applied to the operation of industrial works is an impor- 
tant feature which all users of electric motors agree is not 
obtainable in other drives. 

Messrs. Bellhouse's mills consist of two sheds or build- 


FId. 4,—10-h.p. Westinghouse Motor driving Circu'ar Saw. 


machines individually driven by electric motórs and the 
whole factory electrically lighted. The plan of driving 
each machine by its own motor has many advantages over 
the more common method of “group driving." Perhaps 
the chief advantages of the system are its economical use 
of power and ita flexibility, the former being due largely 


ings, one of which is the joiners’ shop (containing no 
machinery), the other building containing the sawmill and 
joiners’ machine shop, the former section being merely a 
shed open at the sides, the latter being entirely enclosed. 
Fig. 1 shows a general view of. the sawmill, and Fig. 2 a 
general interior view of the joiners’ machine shop. A com- 
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parison of these pictures with similar pictures of shops 
using steam-engines and shafting for the driving of the 
saws and other timber-working machines will show the 


FIG. 5.—5-h.p. Westinghouse Motor driving a Spindle Housing Machine. 


marked improvement effected by the absence of shafting 
from the walls. The abolition of long lines of shafting 
also means that there is no necessity to make the walls of 
such heavy and solid construction, thus effecting an economy 
in the building cost which would amount to a considerable 
sum in a large plant. 


applied to the motor. 


capacity of the motors installed exceeds 280 h.p., the sizes 
ranging from 1 h.p. to 50 h.p. "The squirrel-cage induction 
motor is essentially а constant-speed machine, so that in 
some cases where several speeds are required the motor is 
connected to the machine through countershafts, with 
different sized pulleys for obtaining the necessary range of 
speed. The motors are very simple, and in the case of the 
larger sizes are started by means of auto-starters (one of 
which can be seen on the bracket to the right of the 
eireular saw in Fig. 5), the handles of which are first 
moved to the starting position, when а reduced voltage is 
On moving the handle from the 
starting to the running position (which is done as the 
motor attains a fair speed) the full voltage is applied to 
the stator of the motor, which will then run up to its full 
speed. In the case of motors below 5 h.p. an ordinary 
knife switch is frequently all that is necessary for starting 
up, the motors being put straight on to the line. 

The high-tension feeders of the Manchester Corporation 
are brought into the private sub-station, which contains 
two 250-kw. Westinghouse three-phase reducing trans: 
formers and а Ferranti three-panel enamelled alate switch- 
board. The transformer reduces the voltage to 420 volta, 
at which pressure the motors are operated, and the switch- 
board contains the necessary switehing and recording 
apparatus for controlling and recording the current supplied 
to the motors. A distributing switchboard is installed in 
the sawmill for recording the power consumption of and 
for controlling the various sections of the plant. 

The sawmi'l contains several large-size wood-working 
machines, each being driven by its own motor. Fig. 3 
shows a 20h.p. motor driving a 12in. by 4in. four-cutter 
moulding machine. In addition to these there are several 
other large and important machines in the same shed, 
including a 12in. by 5in. four-cutter moulding machine 
(35-b.p. motor), two self-feeding circular saws etg and 
55-h.p motors respectively), 24in. by бір. deal thread 
machine operated by a 15-h.p. motor, a log band saw 
machine driven by a Lancashire Dynamo and Motor 
Company’s 50-h.p. motor, the carriage being operated by 
one of the same company’s 7-h.p. motors (part of the 
machine is shown to the right in Fig. 1), a cross-cut 
saw (10-h.p. motor) and a tool grinder operated by a 
2-h.p. motor. One portion of the sawmill is partitioned 
off for saw sharpening and setting, and contains a circular- 


— Е 


Fic. 6. —Tenoning Machine driven by 10-h.p. Westinghouse Motor. 


The contract for the supply of the electric motors was 
plaeed with the British Westinghouse Company, the motors 
installed being of their alternating current, three-phase, 
squirrel-cage, induction type, except in one or two cases 
where motors of the Lancashire Dynamo and Motor Com- 
pany’s make were supplied with the machines. The total 


saw sharpening machine and a band saw sharpening 
machine, each being driven by its own 1-h.p. motor. 
The motors for the cross-cut saw, selffeeding circular 
saws, 12in. by біп. moulding machine, and the deal thread 
machine, are all in the cellar beneath the shed, the belts 
being taken up through holes in the floor. This has the 
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decided advantage of leaving the working floor com- 
paratively free from obstructions. The joiners’ machine 
shop contains several smaller machines, comprising & 
circular saw driven by a 10-h.p. motor (Fig. 4), chain 
morticing machines driven by a 7]-h p. motor, jacker, 
dovetailing, and automatic grinding machines, each with 
its own 3-h.p. motor, spindle housing machine driven by 
a motor of 5 h.p. (Fig. 5), and a tenoning machine driven 
by а 10-h.p. motor, and illustrated in Fig. 6. Fig. 2 gives 
a general view of this shop, from which a good idea of the 
general arrangement can be obtained. m 
Occupying part of the space beneath the sawmill is an 
artificial drying chamber, heated by steam-piping from a 
large boiler at one end of the shops. For the purpose of 
rendering the temperature of the chamber slightly lower 
when it is necessary for men to work therein, a large fan 
driven by a 4-h.p. motor is fitted into one of the walls. 
This fan reduces the temperature of the room in a very 
short time, so that men can go and work there in comfort. 
For the rapid and easy handling of the huge logs of 
timber which daily pass through the yard, and for the 
unloading of the timber barges on the Bridgwater Canal, a 
six-ton overhead travelling crane (Fig. 7) has been installed 


of this paper to include full details of all the various types 
of mechanical stokers which are or have been on the 
market; he therefore contents himself with describing 
briefly, so far as he can, the different features of the 
principal mechanical stokers in use at the present time 
and endeavouring to show what he conceives to be their 
advantages and drawbacks. The idea of firing boilers 
mechanically is, of course, by no means a new one, and yet 
it is only comparatively recently that their use has become 
general, and, in fact, almost universal. It might at first be 
thought that the principal object of substituting hand 
stoking by mechanical stoking is economy of labour, but 
this is not so, though labour is, in most cases, greatly 
economised. The chief thing to be aimed at is economy of 
fuel, and this is what а mechanical stoker efficiently handled 
secures. Modern practice in the boiler-house demands that 
the highest degree of efficiency shall be maintained ; an 
essential feature of this is that no black smoke shall issue 
from the chimney stack. Now with a well-designed 
mechanical stoker, the cheapest and most smoky bituminous 
coal can be burnt to the satisfaction of all concerned, 
including the emoke inspector. On an ordinary grate it 1s 
not possible to burn cheap slack with any degree of satis- 


Fie. 7.—81x-ton Overhead Travelling Crane by Messrs. Craven Bros., of Manchester. 


by Messrs. Craven Bros., of Manchester, which runs alon 


the side of the machine sheds and overhan 
This crane is equipped with one 2-h.p. an 
alternating-current squirrel-cage motors. 

The factory is busy at present with a large contract with 
Messrs. Craven and Markham, for the Great Central Rail- 
way Company, for the supply of all the woodwork for a 
large factory which the latter company is erecting at 
Dukinfield. In addition, the firm carry out work for 
builders and contractors, undertaking the manufacture of 
all wooden parte, such as window frames, doors, stairways, 
and so on, and with the present up-to-date plant they are 
in a favourable position to undertake such work much more 
quickly and with far greater ease than before. 


the canal. 
two 10-h.p. 


MECHANICAL STOKERS.* 
BY JOHN EGERTON BARNES, GRADUATE, OF LONDON. 


General Remarks.—In endeavouring to give some infor- 
mation on the subject of mechanical stokers, the author 
wishes to explain that it is not possible within the limits 


* Abstract of paper read at the Institution of Mechanical Engineers 
Graduates’ Association) on Monday, April 13, 


faction by hand firing, because in order to prevent smoke 
16 is necessary to “fire” so often that the doors are prac- 
tically always open, which means comparatively cool air 
getting into the combustion chamber, causing great 
inefficiency and often serious tube-plate or other troubles. 
But this cheap coal can be burnt with advantage where 
mechanical stokers are in use, because the doors being shut, 
practically all the necessary air passes through the fire, with 
the result that combustion is facilitated and the temperature 
of the furnace gases is not unduly lowered. In certain 
cases mechanical stokers are not only desirable, but almost 
indispensable—for instance, where the coal used contains 
a large percentage of refuse, and, consequently, self-cleaning 
of the furnace by mechanical action is advisable. Again, 
it is evident that where there are many boilers, a saving 
can often be effected in the number of firemen employed. 
With regard to economy, it should be remembered that in 
small installations where the grates are not self-cleaning 
and there are no coal conveyors, the labour is often con- 
siderably increased, because “cleaning out” has to be done 
more frequently, as low-grade fuel contains a large per- 
centage of ash ; and, because of its lower thermal value, 
more coal has to be thrown into the hoppers for the same 
quantity of steam generated. It should also be borne in 
mind that mechanical stokers, like all other high-clasg 
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machinery, want a certain amount of attention, and that 
when makers guarantee a substantial percentage of reduc- 
tion in the coal bill, they assume that the machines are 
going to be handled with common-sense. If, therefore, 
an engineer cannot get satisfaction in the first week or 
80, he should, before condemning them, wait until his fire- 
men have had time to get a little more accustomed to them. 
The author knows of several cases where trouble experienced 
with mechanical stokers has been entirely due to want of 
knowledge or carelessness on the part of the firemen em- 
ployed. The advantages of mechanical stokers may perhaps 
be roughly summarised as follows: smoke prevention by 
uniform firing; constantly closed doors; economy in 
working by using cheap coal; more perfect combustion ; 
more uniform and more easily regulated evaporation ; 
economy of labour. р 

Types of Stokers—Mechanical stokers may be divided 
into two classes—viz., those on the sprinkling system and 
those on the coking system. In the former, the coal is 
sprinkled by means of throwers over the grate, sometimes 
over the entire area, sometimes over the front half only. 
There are various patterns, and in nearly all cases there 
are moving bars. These bars travel towards the back of 
the furnace with the burning fuel, the ash dropping into 
the ash chamber; they move back independently so as to 
prevent the fuel from coming back with them and also 
to prevent it caking. Stokers on the coking system are 
the more numerous, and here again the bars are in the 
majority of cases moving. The coal is slowly fed on to 
the front and becomes gradually consumed as it reaches 
the back of the grate. The advantage of this syatem is 
that the combustion of the volatile gas, which is liberated 
at the front of the furnace during the coking process, is 
perfected by passing over the incandescent fuel at the rear 
end. In the case of shell boilers, the clinker is taken out 
of the ash chamber, between the bridge and the end of the 
firebars, at convenient intervals. With water-tube boilers 
there are generally ash bunkers, into which the clinker can 
be dropped direct. Mechanical stokers on the coking 
system may be divided into two classes—viz, overfeed 
and underfeed. In the former case the coal is fed on to 
the grate and is carried towards the back of the furnace by 
the grate itself; in the latter case the coal is forced up 
under the burning fuel by means of rams or “ pushers,” 
so that the gas given off by the fresh coal while “coking” 
has to pass directly through the incandescent fuel above it 
before getting to the combustion chamber. This, of course, 
further facilitates combustion. 

Methods of Driving.—The most usual method of driving 
mechanical stokers is by a line of shaíting running the 
entire length of the boiler-house just in front of the boilers. 
The shafting is from 10ft. to 20ft. from the floor according 
to the type of boiler; the motion from this shaft is trans- 
mitted to the stoker gear by means of a belt, rope, or 
eccentric and rod according to the make of stoker; the 
motion is imparted to the coal by means of worms, worm- 
wheels, ratchets, etc. One drawback to this method is 
that if the motor or steam-engine driving the shafting 
breaks down the whole bank of boilers is put out of 
commission. Another disadvantage is that if only one or 
two boilers are required, power has, nevertheless, to be 
supplied to the whole line of shafting, and waste results. 
Of course, clutches of some sort can be fitted to connect 
up short lengths of shafting, but this means extra expense, 
and in most cases is not considered necessary. Another 
method of running the stokers is by an independent steam 
motor, working on the slow-speed feed-pump principle, 
fitted to each furnace, but as the temperature of the 
exhaust steam from a single cylinder slow-speed motor of 
this type is unnecessarily high, the arrangement is rather 
extravagant; the exhaust steam can, of course, be used for 
a feed-water heater of some sort, but this is not always 
convenient. However, the great advantage of this method 
is that each unit is self-contained, and in case of а break- 
down to one of the motors only one boiler is affected, 
though it must be admitted that the greater number of 
moving parts means greater risk of breakdown. On the 
whole the shafting method is the more satisfactory, it 
requires less attention, and is more economical as regards 
running and upkeep. 


Coal. — The coal most commonly used in mechanical 
stokers is a Midland, North Country, or Scotch small, the 
pieces ranging from about the size of a walnut to that of 
a pea. In some cases much finer slack is used, but the 
fineness is often limited by the air-spaces between the bars 
of the stoker. Of course, any coal that does fall through 
the bars can be raked up and put back into the hoppers, 
or used for firing the independently fired superheaters, if 
any, but this should be avoided if possible. It will be 
understood that a coal which cakes badly is not suitable by 
itself for mechanical stokers of the coking class, as it is 
desirable where possible to dispense with the use of fire- 
irons altogether. This coal can, however, often be used 
satisfactorily if mixed with other kinds of coal which do 
not cake, the proportion of the mixture varying with the 
class of coal. 

Draught.—In most cases a forced draught of воша sort is 
used. This is done sometimes by jets of superheated steam 
placed in the front of the furnace, just below the firebars 
so as to play along them, the ashpan being open, as in the 
case of an ordinary grate, and sometimes by jets of super- 
heated steam surrounded by a tapered cylinder so as to 
form an air injector, the ashpan in this case being closed. 
The latter method is the more economical, and both have 
the advantage of being self-contained and independent of 
other gear, but both are often accompanied by a hissing 
noise, which is generally considered a drawback. Another 
method is by means of a centrifugual fan driven by an 
electric motor or steam-engine, the air being conveyed to 
the fires by an air-duct running along under the floor in 
front of the boilers, and branch pipes leading from this duct 
to the fires, each pipe being fitted with a damper. The 
great advantage of this method is that not only can the 
draught to each furnace be controlled independently, but 
the draught to the whole line of boilers can be regulated 
to a nicety by varying the speed of the fan. With 
underfeed stokers a draught of about 1tin. of water is 
generally used, this being supplied by a fan. In chain-grate 
stokers a natural draught of about din. is all that is neces- 
sary, and in most other types the steam-jet system is used. 
Of course, where forced draught is used all the regulating 
is done by the air-inlet dampers and not by those at the 
flue end of the boiler. It is generally considered, and 
rightly so, that the greatest waste in the boiler-house is due 
to excess of air in the furnace, but it must not be forgotten 
that insufficient air is equally wasteful, as this will prevent 
complete combustion. The usual method of ascertaining 
whether the right amount of air is being admitted is by 
a CO, recorder. This instrument should show from 14 to 
15 per cent. of CO, in the flue, at the exit of the boiler. 
When this percentage is obtained with bituminous coal, 
there is about 1:5 times the theoretical quantity of air 
necessary for complete combustion passing through the 
flues, and this quantity is about the lowest obtainable in 
practical working. 

Working. In working a mechanical stoker it should be 
borne in mind that it is not sufficient to fill the hoppers, 


-start the gear and draught going, and then let it look after 


itself. Even when the load is perfectly constant, and the 
fireman has become used to the coal he is burning, a 
frequent and regular inspection of the fires is necessary to 
see that the entire surface of the grate is covered, and that 
the coal is being fed where it is wanted, because tho 
quality of low-grade fuel varies to an astonishing degree, 
the first ton or two from a bunker burning, perhaps, 
splendidly and the next ton (which, by the way, may have 
been tipped out of the same truck) taking about twice as 
long to be consumed, so that if the maximum efficiency and 
low repairs costs are to be maintained the feed of the fuel 
and the draught must have constant attention. In stokers 
of the moving-grate type, the feed of the coal and the rate 
at which the grate moves must be so regulated that while 
the surface of the grate which is being supplied with air 
must be covered with a fairly deep fire, no unburnt coal 
must drop into the ash chamber. Often in the effort to 
keep uuburut coal out of the clinker, the fire at the back 
is allowed to get so thin that cold air gets in where it 
ean do no good and possibly much harm. The depth of 
the fire in stokers of this class varies from about 12in. in 
the front to about дїп or Ain. at the back of the furnace, 
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but here again the proper depth depends upon the quality 
of the coal used. 

Upkeep.—In the foregoing remarks there has been, 
perhaps, a tendency to emphasise the advantages of the 
mechanical furnace over the hand-fired one; they have, 
. however, their drawbacks, and chief among these is cost of 
maintenance—a moving bar which has to be connected in 
some way to the power which moves it is necessarily more 
complicated than a “dead” bar—and the greater cost of 
renewal and fitting must not be lost sight of. As a set-off 
to this, it may be said that the life of the bar which 
moves relatively to the fuel is considerably lengthened. 
And, on the whole, the cost of upkeep generally is, as a 
rule, not so high as is usually imagined. 


DESCRIPTION OF VARIOUS MAKES OF STOKERS. 


Chain-Grate Stokers.— The two principal machines of 
this class are the Babcock and Wilcox and the Bennis. 
In both cases the grate consiste of an endless chain of short 
bars, which are supported at each side of the grate by 
rollers running on side frames. "These frames, which rest 
on wheels, constitute the carriage for the grate, and cap, 
if desired, be drawn entirely free from the brickwork 
setting, as there are rails provided for the purpose. At 
each end of the grate there is а toothed drum, over which 
the chain passes, the movement of the grate being caused 
by a worm gearing into a worm-wheel on one of thé drums; 
this worm-wheel is driven by a ratchet wheel and pawl, 
and the number of teeth into which the pawl is arranged 
to engage regulates the speed of travel. The coal is fed 
on to the whole width of the grate, and the depth of 
the layer is regulated by the door, which can be raised 
or lowered by gearing. The grate carries the coal very 
slowly, and by the time the charge at the front reaches the 
back it is exhausted, and what remains falls over the 
dumping bars or plates into the ashpit. Both machines 
are fitted with ап arrangement of vanes for cutting off the 
air supply to a portion of the grate if necessary. The 
main difference between the two machines is in the shape 
of the grate bars and the dumping arrangement. 

The Underfeed Stoker Company's Machines.—' There are 
three types of stoker made by this company. They are 
the B type for shell boilers, E type for water-tube boilers, 
and the D type for marine use. The principal feature of 
the B type is the slowly-revolving tapered *worm" or 
“spiral " which runs along the whole length of the centre, 
at the bottom of the retort. The coal from the hopper 
falls by gravity on to the front end of this spiral, and is 
carried by it into the furnace; the coal then rises up 
the centre and falls on to plates which slope down on 
either side and form the grate. The clinker is pulled 
out, or the fire “ banked,” much in the same way as in an 
ordinary grate; the air comes through the tuyere bars 
and between the plates on each side. In the Etype a 
sliding plate, which forms the bottom of the retort, is 
substituted for the revolving spiral of the former type. 
Fixed to this plate are wedge-shaped blocks, which take 
the coal with them on the forward stroke, but allow it to 
slip over them on the backward stroke. The coal then 
rises in the same way as in the other case, but falls on 
each side on to bars which are parallel to the front of 
the boiler. These bars are about 2ft. long, and slope down 
away from the centre, every alternate couple moving back- 
wards and forwards towards the centre and sides of the 
furnace respectively. The motion of the coal is caused 
by а steam cylinder, the piston rod being coupled direct 
to the sliding bottom of the retort, and the bars are moved 
by an oscillating rod which engages into the bars at their 
upper end. On the front end of this rod is a very coarse 
pitched screw, and a nut fixed on to the cross-head of 
the steam motor causes the oscillation. Between the lower 
end of the bars and the sides of the furnace there is a 
dumping tray. about 12in. wide which can be dropped by 
means of a lever at the front end of the boiler, allowing 
the clinker to fall into ashpits at each side of the grate. 
The air from the chamber which surrounds the retort is 
made to pass along inside the hollow bars before passing 
through the spaces ере the bars to the fire. 

Erith's Grateless Stoker.—This machine is also an under- 
feed, and its chief feature issimplicity. In place of a grate 
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there is a bed of fuel which is constantly rising, and on 
each side of the bed there are “dead” plates, from which 
the clinker is taken, this being pulled out of the front 
doors in the same way as with hand-fired grates. The coal 
is fed from the hopper to the retort by а steam “гаш”; 
and a lifting movement is ern to the fuel by means of а 
aliding rod and wedge blocks, fixed at the bottom of the 
retort, and moved by the ram. . The air enters the fire only 
through the tuyere blocks which are placed round both 
upper edges of the fuel retort. 

Meldrum’s Koker Stoker.—In this machine the coal is 
pushed on to the bars by а sector-shaped ram which works 
on a pivot fixed at the base of the hopper. The movement 
of the bars is caused by revolving cams which engage into 
them at their front end. These cams are so arranged that 
all the bars travel forward together, but come back inde- 
pendently. This action causes the burning fuel to be 


-carried into the furnace, and the clinker to be worked off 


the end of the grate at the back, and to fall into the ash 
chamber. The draught is caused by jets of steam working 
air injectors. In some types of this stoker where the bars 
are hollow and of box section, the air enters the bars 
themselves at their front end. 

Sprinkler Stoters.— All the machines already described are 
of the coking type. The three principal machines that 
work on the sprinkling system are the Bennis, Triumph, 
and Proctor. At the base of the hoppers of these machines 
there is a sliding pusher-plate, which, at every stroke, 
pushes а small quantity of coal in front of а shovel or 
thrower. А эней, с shaft carries a three or four fingered 
eam, which engages into a trigger fixed on the spindle of 
the shovel; this pulls the shovel to the starting position 
of its stroke, against the tension or compression of а spring. 
When the trigger is released, the spring causes the shovel 
to fly forward, throwing the coal over the fire. The bars 
are moved by a revolving shaft carrying cams, which cause 
the bars to move forward all together but to come back 
independently ; this action prevents clinker from sticking 
to the bars, and carriea the fire into the furnace at the 
same time. 'The ash falls into the ash chamber, and is 
taken out at convenient intervals through a door which is 
placed underneath the bars at the back; this door is to 
prevent air from getting to the combustion chamber by 
way of the ashpit. A natural draught assisted by steam 
jets is generally used with these machines. In some of 
the Bennis machines the bars are hollow, and air is forced 
into the bars themselics at the front by jets of super- 
heated steam forming injectors at the mouth of the bars. 

The author wishes tu acknowledge the courtesy shown 
by the various firms who have enabled him to gather 
detaile, and have supplied him with many of the slides used 
to illustrate this paper. 
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ELECTRICITY IN MINES AND MAGNETIC ORE 
SEPARATION. 


The followiog extracts from the “James Forrest" 
lecture, 1908, on Some Unsolved Problems in Metal 
Miving,” by Prof. Henry Louis, М.А, M. I. C. E., are 
particularly interest ng to electrical engineers. Those in 
our profession who have to do with the electrical equip- 
ment of mines will do well to read the whole of tbis 
valuable lecture. When dealing with transportation, Prof. 
Louis said: Metal miners have, as a rule, somewhat 
neglected this branch of the subject, and it ig rare to find 
them using anything like the elaborate systems of haulage 
that are in vogue in coal mines, the reasons for this 
difference being obvious enough. Nevertheless, most metal 
mines worked upon any large scale might with advantage 
pay more attention than they do to this subject, and I 
could quote numerous examples where underground trans- 
port costs several times as much as it ought.to. Electric 
haulage is particularly well adapted to the conditions of 
metal mines, and soveral types of electric locomotives have 
been used with success, ‘especially in long straight adit 
levels; there is here, however, considerable scope for 
improvement. A system of transport that appears to me 
to offer great possibilities has been used tentatively in ong 
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or two mines—namely, a monorail suspended from the roof 
of the level, upon which run boxes or buckets slung from 
carriers like those used on aerial tramways. There are 
various advantages that such а system should possess over 
tramlines and mine cars of the usual type, even if not 
combined with any method of mechanical haulage, and the 
ease with which electric traction could be applied to it is 
also evident; the idea is а novel one, and deserves, in my 
opinion, more attention than it has yet attracted. As 
regards winding, the existing methods may be said 
to be quite satisfactory for moderate depths When greater 
depths are attained, а number of very serious problems in 
winding will have to be faced, foremost amongst which we 
may perbaps place the winding ropes and the materials from 
which they will have to be made. 

Pumping from great depths is another problem that 
awaits solution, although there are no grounds for supposing 
that it will present any formidable difficulties. In ordinarily 
deep mines it is now generally performed in stages of 
moderate height, and there is no difficulty in multiplying 
such stages to any desired extent. Moreover, single lifts up 
to 2,000ft. have already been worked in special cases. 
Much is expected from the modern system of multiple 
centrifugal pumps coupled direct to electric motors, which 
have been used to advantage in several cases for the 
unwatering of deep mines within the last few years. 

The ventilation of the deeper mines has hitherto 
occasioned but little difficulty in the majority of cases, 
though some trouble has been experienced in some of the 
Victorian gold mines. It is probable that as mines become 
deeper, and at the same time very extensive, this branch 
of the subject will require more attention than has hitherto 
been needed on the part of metal miners, but there is at 
present no reason to suppose that the methods of ventila- 
tion elaborated to meet the requirements of coal mines will 
ae prove equal to all demands that may be made upon 
them. 

We come lastly to the treatment of the crude minerals 
after their extraction, which, as already pointed out, must 
take a prominent place among the mining problems of the 
future, because upon it depends in great measure the 
possibility or otherwise of working to advantage a number 
of low-grade deposits. This statement applies more 
particularly to the dressing of masses of rock containing 
disseminated ore, which requires concentration as a pro- 
liminary to its further treatment by smelting. 

As already stated, the older process of separation 
depended entirely upon differences of density, and were 
conducted in hand appliances. About 1832 a Cornishman, 
Petherick, devised a mechanically-worked jigging machine, 
closely followed in 1833 by Berard in France, but it was 
not until the distinguished Austrian engineer, Von 
Rittinger, turned his attention to this subject about 1850 
that any substantial advance was made, Rittinger being 
apparently one of the first to appreciate the importance of 
employing continuous - acting appliances for dressing 
и Within the last half-century the art of dressing 

made great advances, for which we are largely indebted 
to American ingenuity ; I need only mention the Frue 
Vanner, an elaboration of the old Brunton cloth, invented 
in 1843, and the Wilfley table, a similar improvement on 
Rittinger’s original side-blow percussion table, to indicate 
the trend of modern inventiveness. 

Although all the earlier efforts of ore dressers were applied 
to separation of minerals of different specific gravity by 
the aid cf water (hydraulic separation), attempts have not 
been wanting to perform the same operation in air (pneu- 
matic separation). Тһе first attempt at pneumatic separa- 
tion appears to have been made about 1828, but without 
success, and very little more was done until Krom brought 
out his air-jig in 1868. This found application in a few 
isolated cases, and from that time to the present machines 
for pneumatic separation have been brought out periodically, 
but none have yet secured for themselves a permanent 
hold upon the art of dressing. The latest form is a 
percussion table, on which finely-divided mineral is kept in 
& state of mobility by air currents ascending through it, 
and it remains to be seen whether this will answer the 
expectations of its inventors. 

e field for pneumatic concentration must always be a 


restricted one, owing to the fact that none but perfectly 
dry material can be submitted to the process, which in the 
majority of cases involves the expensive operation of 
artificial drying; nevertheless, there are certain special 
circumstances in which pneumatic separation could be 
applied with advantage, provided that a satisfactory 
machine were available. 

I have already said that for centuries the only property 
made use of to effect the separation of minerals was the 
difference in their densities ; in 1858, however, an entirely 
new property was brought into play for the purpose— 
namely, the difference in their magnetic susceptibilities. 
The idea was dueto a famoug Italian engineer, Sella, whose 
name is well known in connection with the Mont Cenis 
Tunnel. He was called upon to treat the iron ores of 
Traversella in Piedmont, which consist of magnetite 
containing a certain proportion of copper pyrites (the 
mass carrying 2 to 4 per cent. of copper), which interfered 
with the use of the ore for iron smelting. Sella devised 
a machine carrying rotating electromagnets, by which the 
magnetic iron ore was separated from the non-magnetic 
copper ore, so that both could be utilised. 

Other machines on similar principles were subsequently 
devised, and, naturally enough, they emanated from 
countries rich in deposits of magnetite, such as Scan- 
dinavia and some of the Eastern States of America. 
Sweden especially took a prominent part in the develop- 
ment of the magnetic system of separation, and the 
Wenstrém machine, patented in 1884, which was one of 
the first practical machines brought out, is still largely 
used, as it is well adapted to the separation of lump ore. 
Other machines, more particularly designed for the treat- 
ment of finely crushed ore, were brought out in rapid 
succession, and to-day one of the main difficulties that 
beset the mining engineer lies in the selection of the most 
suitable machine for any given purpose out of the vast 
number with which the market is flooded. All these 
machines work either by means of a moving magnetic 
field, produced by travelling pole-pieces, passing through 
the mass of crushed ore, or by causing a stream of the 
ore to traverse a stationary field, these results being 
obtained either by travelling belts or eve be drums, 
or, as in the case of Edison’s machine, by the deflection 
of a falling stream. It soon became apparent that, where 
very clean concentrates were required, the best results 
ould only be obtained by applying magnetie separation 
{о а pulp of mineral suspended in water, and wet magnetic 
separators were soon introduced, and are to-day preferred 
wherever possible; they avoid the necessity for artificial 
drying, which is, moreover, in the case of minerals that 
contain iron pyrites, apt to affect the magnetic susceptibility 
of this mineral sufficiently to interfere seriously with the 
success of the operation. Attempts have been made to 
devise magnetic separators without moving parts, by the 
use of polyphase rotating fields, but ‘although the idea 
looks promising, no satisfactory machine on this principle 
has yet been constructed. 

At first magnetic separation was only applied to the 
naturally magnetic ores, magnetite, and magnetic pyrites ; 
it was soon, however, extended to certain other minerals 
that can be rendered magnetic by heating, such as spathic 
iron ore, brown hematite, iron pyrites, etc. As early as 
1875 a magnetic separator was used at Przibram for 
separating roasted spathic ore from zinc blende, this 
forming an excellent example of the value of magnetic 
separation. The presence of spathic iron ore causes great 
difficulties in smelting zinc ores, as it forms a readily 
fusible silicate of iron which destroys the zinc retorts ; 
at the same time, the densities of the two minerals are so 
nearly the same that separation by ordinary dressing is 
impossible. The application of magnetic separation has 
solved the difficulty, and has rendered available for the 
smelter numerous ferriferous zinc ores that were previously 
useless. The process is receiving an extended application 
in America for treating argentiferous galena and zinc 
blende, finely divided, and intimately mixed with a large 
proportion of iron pyrites, in which the proportion of zinc 
is too high to admit of the ore being smelted direct, 
whilst the large amount of iron pyrites present interferes 
with ordinary wet dressing. This ore is crushed and then 
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gently heated, which renders the pyrites magnetic, so that 
it can be removed by a magnetic separator; the dressing 
of the residual mixture of zinc and lead ores by the 
ordinary methods then offers no particular difficulties 

While the ordinary methods of magnetic separation 
were thus extending the sphere of their applicability, 
another form of magnetic separation was coming to the 
front. For a long time tbe method was confined to 
minerals that were naturally or artificially magnetic in 
the everyday aeceptance of that word—that is to say, 
were capable of being attracted by an ordinary horse- 
shoe magnet. Faraday had discovered as far back as 
1845 that numerous bodies, not magnetie in this ordinary 
sense, were nevertheless affected by powerful magnetic 
fields, but it was not until 1896 that this principle was 
applied to the separation of minerals by J. P. Wetherill. 
He succeeded in separating a series of minerals, all very 
feebly magnetic, from the somewhat more feebly magnetic 
zine oxide and other zinc ores of New Jersey by the use 
of very powerful magnetic fields, produced by means of 
electromagnets with wedge-shaped pole-pieces, and since 
his original invention this principle (the magnetic separa- 
tion of non-magnetic material, as it is sometimes called) 
has found an extended application, one of the most recent 
being the magnetic concentration of specular hæmatite by 
the Edison deflection method, using pole- pieces of the 
Wetherill type. Such separations as that of wolfram from 
tinstone, of raw spathic ore from zinc blende, of garnets 
from silver ore, which are necessary before any rational 
metallurgical treatment of the ores is possible, but which 
offer insuperable difficulties to the ordinary methods of 
dressing, have been rendered possible by the adoption 
of the Wetherill principle, and I see no reason to doubt 
but that it will find still more extended application in the 
future. I may point out that no successful wet separator 
for feebly magnetic minerals has yet been devised ; this is 
a problem presenting numerous difficulties, but probably 
quite capable of solution, and, at the same time, very 
well worth solving. 

Magnetic separation, though so comparatively novel, has 
already been extensively applied, the largest installations 
being naturally those for the treatment of iron ores. At 
the present moment the output of high-grade magnetite 
concentrate, produced by this process in Sweden, cannot fall 
far short of half a million tons per annum, and in Norway 
active preparations are in progress for work on а much 
larger scale at  Dunderland, Salangen, Ofoten, and 
Sydvaranger, from which a yearly output of fully two 
millions of tons of high-class iron concentrates is expected. 

Attempts to utilise other properties of minerals for 
their separation may be said to belong wholly to the 
vresent century. Thus Messrs. Blake and Morscher in 
1901, and Mr. Negreanu in 1902, have attempted to use 
electrostatic methods, depending upon the variations in 
the electrification of minerals due to their varying electric 
conductivities. The former of these two methods has 
been used with success for the dressing of blende in the 
United States. 

Finally, the difference in surface tension has been 
employed in Elmore's oil separation process, in the variou: 
flotation processes, devised since the discovery of the 
principle by C. V. Potter in 1901, and applied to the very 
intractable zinc-lead ores of the Broken Hill district of 
New South Wales, and finally in the Elmore vacuum 
process. 


ELECTRIC SUPPLY PROSPECTS AND CHARGES 
AS AFFECTED BY METALLIC - FILAMENT 
LAMPS AND ELECTRIC HEATING. 


The adjourned discussion on the paper on the above 
subject by Mr. H. W. Handcock and Mr. A. H. Dykes 
before the Institution of Electrical Engineers took place on 
Thursday, April 23. 


Mr. СнАкьЕз P. Sparks, who was the first speaker, said that 
as a supply companies’ engineer he was very much interested in 
the paper by Messrs. Handcock and Dykes. Personally, he 
welcomed the advent of the metallic-filament lamp, which he 


looked upon as the greatest step forward in the electricity 
supply business during the last 20 years. He was not so 
pessimistic as the authors as to the effect of the new lamps upon 
electricity supply undertakings, and he thought there were 
many reasons why the business would not be handicapped by 
the advent of these lamps. In the first place, any new develop- 
ment came about gradually. The whole of their consumers 
could not change from carbon lamps to metallic-filament lamps 
in one day, and there was consequently a period for develop- 
ment. Then there was the question of the standard of lighting. 
If the public were content with the present standard, there 
might be some ground for suggesting that the supply business 
would be handicapped. But the whole standard of lighting 
would be raised by the metallic-filament lamp. He did not 
follow the authors’ argument that as the gas companies were 
hit by the introduction of the incandescent mantle, so would 
the electric lighting undertakings be hit by the metallic-filament 
lamp. It had to be borne in mind that when the incandescent 
mantle came the gas companies had already a wide field without 
much room for further extension, whereas the field at present 
occupied by electric lighting was small, and, therefore, offered 
much scope for development. He thought it would pay them 
to connect a lot of moderate consumers. As to the different 
classes of business, the greatest effect of the metallic-filament 
lamp would be felt in the private lighting business. There 
were many small companies who carried on little more than this 
class of business, and in their case there might be a slight set-back, 
but the large companies and municipalities owning undertakings 
would obtain a great advantage. Discussing the question of 
tariffs, he said that he appreciated Mr. Arthur Wright’s methods 
of charging, but he felt that they owed him a grudge for the 
introduction of the demand indicator, the use of which was now 
alinost extinct. Опе of the reasons that business had gone 
ahead of late years was the simplification of tariffs. Not only 
was the demand indicator very complicated, but it could not be 
relied upon for accuracy. He thought the only method of 
charging which would be acceptable to the public was the flat 
rate. With regard to Mr. Long’s system at Norwich, this 
might do very well in a small town owning a municipal supply 
undertaking, but it would not do in the case of companies. 

Mr. C. H. Stearn agreed with the authors that the most 
satisfactory transition from carbon to metallic filament lamps 
was made on alternating currents by the use of automatic trans- 
formers. In that case they could obtain a lamp comparatively 
small and cheaper in cost. When, however, they came to direct 
currents, or alternating currents, without the use of trans- 
formers, the problem was much more difficult. They had then 
to burn them in series. The evil of this system was that the 
higher the voltage the larger must be the unit of light that was 
concentrated on one spot. If it was necessary to burn in series, 
it seemed to him that the best plan was either to collect all the 
filaments in one bulb, or place each filament in a separate bulb 
or tube, and connect them on а common base. The latter was 
the most eflicient means of lighting. It reduced the risk of 
loss through breakage, for if one filament got broken it could 
easily be replaced. Again, the average life of the lamp was 
much increased. He had recently carried out some experiments 
with this system, and found that the total cost of burning the 
lamps worked out at 2s. for 500 hours, instead of 5s. for 600 
hours with ordinary lamps. The slightly increased first cost 
would be more than counterbalanced by the saving in main- 
tenance. Of course, lamps used in this way would still leave the 
difticulty of large concentration of light on one spot, but this 
would be overcome by distributing the lights round the room 
instead of connecting them on one base. One objection to this was 
that if one of the lamps became extinguished, all others would 
go in the same way, and there would be difficulty in finding out 
which lamp had gone wrong. Mr. Stearn gave a demonstration 
with this method of placing the filaments in separate bulbs and 
connecting them on a common base, and showed an arrangement 
which prevented all lamps going out if one of them failed. This 
consisted of putting a fuse in the circuit which shunted the 
current through the resistance and maintained it. In this way 
he had been able to burn 10 units of 20 volts each, eight units 
of 25 volts each, and four in series of 50 volts each. Series 
lighting could be employed with high pressures almost as con- 
veniently as parallel lighting. 

Mr. Percy SrIII. (Chelsea Company) thought the authors’ 
scheme of a contract demand tariff interesting and ingenious, 
and, from the point of view of providing an adequate 
return for the capital laid out in giving a supply to 
etch individual consumer, was satisfactory. A point in 
its favour, too, was that it did away with the necessity 
of using more than one meter. He regretted, however, 
that the system of charging was not practicable, and poiuted to 
two very serious difficulties which it offered. In the first place, 
the arbitrary fixing of the contract demand by the central- 
station manager would be a very difticult matter, and would 
lead to constant differences with the consumer, more particularly 
in the case of private house lighting. Whatever knowledge 
the manager might have of the consumers in his district, it was 
impossible for him to know the habits of the individual con- 


sumers, the manner in which the installations had been wired, 
the distribution of lights in rooms, the candle-power and 
efficiency of lamps, and the uncertainty as to how the lamps 
might be changed by the consumer. Again, the irregular use 
of heating and other electrical apparatus made the fixing of the 
tariff a difficult matter. The limit indicator would be unsatis- 
factory and expensive to maintain, and would lead to difficulties 
with the consumer. The second objection was that any system 
based on a constant demand presupposed a fairly regular annual 
demand by the consumer. This might be all right in the case 
of shops, but not in private houses, owing to the irregular 
manner of its use. His practical experience of electricity 
supply works had led him to believe that for domestic electric 
supply it was of the utmost importance to have the simplest 
form of charging, and what the private lighting consumer wanted 
was a flat rate. 

Mr. LEONARD ANDREWS was of the same opinion as the 

revious speakers in respect of the excellence of the metallic- 
ment lamp, and he drew attention to the annual report of a 
certain undertaking which last year showed a large falling off 
in revenue due to the use of metallic-filament lamps. He had 
also heard of another station at which the normal rate of 
increase was 17 per cent. per annum, but which, since the new 
lamps were used on the circnit, showed an increase of only 4 per 
cent. As to charging, he thought the more they talked about 
it the further they seemed to get away from any real solution. 
He was of the opinion that even a flat rate was very inequitable, 
and urged that we should get away from the idea that a unit of 
electricity was a commodity which could be sold for a fixed 
price no matter for what purpose it was to be used. He next 
spoke of the system at Hastings, to which reference had already 
been made, and stated that the reason the system had worked 
80 satisfactorily was that the consumers understood it very well. 

Mr. Јонм Е. C. SNELL took a more optimistic view of the 
metallic-filament lamps than the authors did. He thought that 
the automatic transformer and fixing the lamps in series were 
only temporary expedients, and he was of the opinion that the 
inventive genius of the lamp manufacturer would get over the 
difficulty of burning low candle-power metallic-filament lamps on 
high-voltage circuits. The authors’ figures in respect of capital 
outlay gave а very pessimistic impression, but he pointed out 
that the average profits in the case of gas was 5'44 per 
cent. and electricity 6:89 per cent. If the gas companies had to 
pay to а sinking fund in addition to their interest on capital 
n the same way as electricity undertakings, they could hardly 
hope to pay even the average profits that they did. Аз to 
charging, he asserted that the flat rate was not only scientifically 
the correct way of charging, but was commercially sound. Ав 
the supply of electricity became more general, they would be 
in а better position to charge a uniform flat rate with varying 
degrees of discount according to the class of user. 

Mr. RosEeRT Hammonp thought it unfortunate that an 
evening devoted to a paper on metallic-filament lamps should 
be taken up in discussing tariffs. The metallic-filament lamp 
was а magnificent thing for the electrical industry, as it 
afforded them the opportunity of supplying electricity cheaper 
than In many foreign cities gas had been entirely 
abolished. He thought that there was too much light in the 
rooms of many houses at present. The new lamps would 
send electric lighting into the rooms of houses having an electric 
lighting installation, which were now lit by gas, and they would 
also open out a much wider field by taking in small consumers. 
Smaller outputs were to be expected for а short time, but they 
would soon get over this. He quoted statistics showing that in 
London, at all events, they were not going back. In 1901 the 
output in London amounted to 69 million units, an increase of 
54 per cent. on the output of the previous year. In 1902 the 
output was 86 million units, or 26 per cent. increase on that of 
1901. In 1903 the output was 110 million units, showing an 
increase of 27 per cent. In 1904 the output was 129 million 
units, an increase of 17 per cent., and in 1905 it was 154 million 
units, or 19 per cent. greater than in the year preceding it. In 
1906 the increase was 13 per cent., and up to March 31, 1907, it 
was 12 per cent. Не agreed with the authors of the paper asto 
the absurdity of charging heating at а different rate from lighting, 
though a differential rate was permissible in factories with a large 
load factor. The point they had to arrive at was what was the form 
of charge which would secure to the electricity undertaking the 
most profitable class of consumer. They were all agreed that 
that class was the one that used the light the longest number 
of hours. Some seemed to be under the impression that this 
consumer could be best obtained by a flat rate. He entirely 
dissented from those who held that opinion. The flat rate was 
the form of charge which tended to encourage the short-hour 
consumer, since by it he obtained his electricity at lower than 
cost, the loss upon his consumption being put upon the long- 
hour consumer. Mr. Hammond was strongly of opinion that 
Messrs. Handcock and Dykes were working on the right lines, 
and that their proposed contract demand system was one 
which would abolish many of the unpleasantnesses connected 
with the Wright maximum demand system. He saw, however, 
some objection to a system which might entail a constant source 
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of anxiety upon the consumer, and he welcomed Mr. Long’s 
bright idea that each consumer should be charged a rental 
based upon the assessment value of his house, and in addition 
a small running charge. The desire of the consumer to know 
exactly what his electricity was going to cost would almost be 
entirely satisfied by the general application of the system, as 
he could very easily be made to understand what would be the 
probable addition in respect of running charges for the amount 
of electricity consumed. Mr. Hammond trusted that the out- 
come of the debate would be a determined attempt on the part of 
the leaders of the industry to get the Board of Trade to insert 
into their next Electricity Bill a provision enabling the elec- 
tricity supply undertakings throughout the kingdom to make a 
fixed charge, whether by means of a ‘‘rate per kilowatt of 
maximum demand” or by a proportion of the assessment of 
the premises. With regard to the fixed rate per kilowatt of 
maximum demand,” this had figured in all the recent Power 
Acts and Bills, and was included in the three Bills of this 
session. 

Mr. Leon GasTER suggested that the consumer should have 
the advantage of the maximum demand, subject to the con- 
dition that when the rate was worked out he was charged 
a little more than he would be under the flat rate, to cover the 
use of the apparatus. If this were done, it would benefit the 
industry. hat the central station should do was to educate 
the consumer how to use his lamps properly. If they wanted 
to increase their load, they would have to employ a well- 
educated canvasser, who would make a special study of the 
electric illumination business, and who would act as a medium 
between the central station and the consumer. He suggested 
that central-station engineers should confine their attention to 
the more remunerative fields and leave gas alone where they 
could not hope to compete with it satisfactorily, instead of 
fighting it tooth and nail. 

Mr. К. A. Scorr-MoncrierF said that in many cases the cost 
of house services had decreased, and would continue to decrease. 
When they could get more services, they would get a lower cost 
of mains for lamps fixed. Hitherto, when they had gone for small 
consumers it was those of the two or three rooms type. But 
they ought to make a bid for the class of consumer who lived 
in larger houses, such as in the provinces were known as £30 
per annum houses. He pointed to the motor load as a valuable 
means of making-up for the temporary diminution in the 
output. At Darlington last year, 58 per cent. of the output 
was used for traction, 38 per cent. for lighting, and 24 per cent. 
for motors. 

Mr. E. T. RurBveEN Murray (North Metropolitan Power 
Company) asked for further 5 as to tests on the 
authors power transformer. ith regard to small consumers, 
one of his companies had 23 per cent. of the free-wiring class. 
and while five years ago the revenue on capital expenditure 
was 16 per cent. it had now gone down to 124 per cent. Even 
the latter figure was good, and made it worth the company's 
while to develop that class of business. The three-wire installa- 
tion consisting of about six lights was а good thing in small 
towns. "They got about 20 units for 8-c.p. lamps connected on 
these three-wire installations. In his opinion the reason the 
maximum demand system had been unsatisfactory was because 
the contractors did not understand it, and if they had taken the 
trouble to find its simplest form, the use would have been much 
more general than it now was. As to the difference in charging 
and the necessity for separate meters, he pointed out that the 
schedule prescribed one price for lighting and another for power 
and all other purposes. He thought the contract demand would 
give one а burdensome life. 

Mr. FRANK GIII. (National Telephone Company) proposed to 
Speak of rating only, and, although he had not particularly 
studied electric light rating, he had made a very careful study 
of the subject of telephone rating, and he thought that the 
experience with the one might be of some guidance in deali 
with the other. It seemed to him that the maximum deman 
system of any kind acted as а disadvantage to а consumer to put 
in lamps or other devices. It was important that there should 
be a schedule of prices which was satisfactory and easily under- 
stood. In the telephone system they had а maximum demand 
system, but it was much simpler and had a larger sliding scale 
than the maximum demand system they had been discussing. 
The telephone system took into consideration the standing 
charges, the cost of getting ready to serve, and the cost of 
servi If electric lighting people put their charges into а 
scale like this, they would ош inore satisfactory results. 

Mr. К. B. MarrHEws urged that the central stations 
should aim at increasing the standard of illumination, encourag- 
ing à demand for other current-consuming devices, increasing 
the number of consumers, and reducing the cost of service 
connections. He took exception to the authors' statement that 
there were not many places where the number of consumers 
could not be increased, and thought it could easily be accom- 
plished in two years by a well-organised publicity department. 

Mr. W. M. Мовреү thought that metallic filament" was 
an improper designation for the new lamps, and suggested that 
they should be known as ** wire lamps." He agreed with other 
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1 that the wire lamps were going to do great things for 
the electrical industry. He also adversely criticised the demand 
system, and pointed out that it did not give what it was 
supposed to do. As showing how its use was being abandoned, 
he mentioned that in 1901 there were three demand systems to 
one flat system. Now there was one demand system to three 
flat systems, while a third had also arisen in the meantime. 
The ratio was now three flat, three optional, and one demand. 
Since 1901 the output from stations had increased fourfold, and 
the average price per unit had come down threefold. 

The PRESIDENT (Colonel R. E. Crompton) briefly summarised 
the debate. He said it was interesting to hear how completely 
each man looked at the question from his own point of view 
only. He pointed out that those engaged in the business of 
electricity supply were not now the hopeful people that they 
were once. "They had got nearly tothe bottom of their curve as 
to cost, and nothing would help them except greatly increased 
outputs and improved load factors. Those who blamed central- 
station engineers for not doing everything possible to get 
greater outputs were wrong. They had endeavoured to 
encourage the lighting and heating and power loads, but had 
been disappointed. It generally happened that the heating load 
came on at the same time as the power load. The companies 
had to pay back to the municipalities 10 per cent. in rates, and 
this figure was likely to increase, while the cost of fuel was 
really considerable. Аз to the question of charging, he was 
surprised that none of the speakers had tackled the Norwich 

uestion, of which the chairman spoke favourably. Their water 
charges were based upon the rateable value of their houses, and 
it seemed to him an eminently equitable method. 

Mr. А. Н. Dykes, one of the joint authors of the paper, 
replied to the discussion. He said that tariff reform was a 
difficult subject even if it was only in the electrical world, and 
they were, therefore, not surprised that very diverse opinions 
had been taken of the points raised in the paper. In replying 
to the discussion, he proposed to treat first the effect of the 
metallic-filament lamps on the station output if the rates were 
kept as at present. r. Wright said they must induce people 
to use three times the amount of light to keep their consump- 
tion the same—a delightful solution to the problem, but how 
could it be done? People did not greatly increase their light, 
but they did reduce their consumption. Probably every 
member could bring forward instances of this, and many, 
particularly those in charge of alternating-current stations 
supplying residential districts, could point to the mournful fact 
that their output had fallen considerably below what it was a 
year а two ago. He referred to a diagram on the wall showing 
the output of а certain well-known alternating-current station. 
It showed that during the last three years lamp connections had 
increased with satisfactory regularity, and up to last summer 
the output increased in an equally gratifying manner. During 
last autumn the district was invaded by the new lamps, with the 
result that the station output gradually diminished, until at the 
present time it is well belor what it was two years ago. The 
engineers in charge of these stations were advised not to be 
troubled, but to wait patiently, and in a few years’ time 
the increase in the number of consumers would more than 
M them for the temporary diminution in their receipts. 

r. Hirst, with his well-known business ability, saw clearly 
from the beginning that the effect on the stations might be 
serious to commence with, and, personally, he regarded it asa 
great pity that the offer which he made to the station engineers 
was not accepted. He, nevertheless, was one of those who 
strongly urged that station engineers should do nothing. Mr. 
Hirst had been а maker of lamps for years: when the conditions 
altered he found himself in the possession of a lamp which 
would give three times the light for the same amount of current. 
At the same time the station engineer found the conditions 
changed, and his current was able to give three times the 
amount of light that it did formerly. Mr. Hirst's advice to the 
station engineer was to continue to sell current at the same 
price, cheerfully endure the loss for a longer or shorter period, 
in the hope that eventually he would recoup himself. It was to 
be expected, therefore, that Mr. Hirst sold his new lamps at 
the same price as the old, and trusted to the increased sales to 
repay him. Is that what had happened? No. Mr. Hirst 
charged for his new lamps four times as much as for the old, 
but promised that as the sales increased, and he found himself 
in a position to do so, he would lower the price. Mr. Dykes 
thought the station engineer would do well to follow Mr. Hirst's 
practice rather than his precepts. Again, if it were true that the 
effect of these lamps, giving three times the amount of light for 
the same current, would be to induce such a rush of customers as to 
more than repay the station engineers for their initial loss, surely 
the same thing might have been met in the days of carbon lamps 
by boldly reducing the price of current to one-half. Mr. Wright 
stated that if the output of the Marylebone station were 
doubled, the cost would immediately come down from 444. to 
24d. Surely, then, if their critics were right, what he should 
have done a year or two ago was to reduce his price from 44d. 
to 21d., when the increase in new consumers would have more 
than recouped the loss. He did not do so, however. Both 


he and Mr. Bottomley Smith were well aware of the service 
difficulty, and both hoped that it would be overcome in the 
future; but that day was not yet, and meantime he thought it 
might be taken that the discussion had endorsed their view 
that if matters were left as they were the stations would be, 
for a longer or shorter time, badly affected. Capital was at 
the present time very nervous, and local authorities hesitated 
before expending money on electrical plant. The effect of a 
cessation of dividends or a call on the rates, even if only for 
a short time, would be very far-reaching and would greatly 
affect every section of the electrical industry. In the light of 
the fact that a consumer using the new lamps could be charged 
as high as an average of 1з. 2d. per unit without affecting his 
total lighting bill, what possible reason was there for the 
industry incurring a loss when it could be avoided by a slight 
adjustment of price? Given that а readjustment was necessary, 
on what basis should it proceed ? Since their paper had been 
written they (the authors) had been gratified to find that many 
others who had given thought and attention to the subject had 
arrived at practically the same conclusions as themselves. 
Mr. Long was one of those, and he had explained his method 
of carrying it into effect. His system was practically the 
same as their own, with the exception that he did not use 
limit indicators, and relied for carrying it into effect on his 
knowledge of every consumer’s load factor and maximum demand, 
the latter obtained apparently by maintaining their lamps. 
He supplied two valuable facts: firstly, that the consumers 
easily understand the system, and did not object to it, thus 
answering Mr. Smith; secondly, that the consumption per 
lamp increased. | 

Mr. Bowden, of Poplar, had sent in a written copy of his 
contribution to the discussion. He pointed out that in 1906, 
without having metallic-filament lamps in mind, he came to the 
same conclusions as themselves— viz., that consumers should be 
charged а rental depending on their demand on the station, 
and, in addition, а meter charge to cover the running costs. 
After careful analysis of the Poplar accounts they constructed а 
table showing that at that time the consumer who used his 
lights on an average of only a quarter of an hour per day cost 
the station 28d. per unit; the one-hour consumer, 7°35d.; the 
six-hour consumer, 1:6d.; and the 24-hour consumer, O 74d.; 
or, in other words, that the short-hour consumers were a dead 
loss to the station even if charged the full 8d. per unit. If 
that were true in the case of а large metropolitan station, it was 
still more true in the case of a rural or suburban station. What 
possible justification could there be under these circumstances 
for charging a flat rate, and for the Legislature by retaining the 
8d. limit, causing the station to charge а man who should only 
pay 0°74d. per unit four or five times as much, simply in order 
that a number of other consumers should have their current at 
far below cost price. Engineers generally being agreed upon 
the principle of charging, the question remained as to the best 
method of carrying it into effect. Mr. Bowden stated that the 
whole paper ‘‘is based upon a misconception of the fundamental 
principle of equitable charging." То prove his point he took 


the following figures relating to the Poplar station. Не esti- 
mated that during the year the figures would be: 
Maximum : Price per 
load on Units Е unit Total : 
station. ES charged. 
Forer 1,700 kw. ... 44 millions, ... 1°05d. £18,593 
Private lighting 1,000 kw. ... 1 million. 5:454. 14,291 
Public lighting 200 kw. 3 million. . 154. 4,687 


He then attempted to apply their system to these figures, but, 
unfortunately, had made two mistakes. The first was that he 
had added all his expected profit on to the rental charge, and 
the second that he had charged the consumers on the capacity 
of plant or lights installed instead of on their contract demand. 
The effect of that, of course, would be the same as the original 
Hopkinson method—to reduce the lighte installed. All that 
concerned the station was the demand the consumer elected to 
make on it. They agreed, nevertheless, that the effect of their 
system on his figures would be to somewhat increase the charge 
for power and reduce it for private lighting. This Mr. Bowden 
considered absolutely wrong. Onexamining his figures they found 
that his revenue from 1,700 kw. power demand was £18,593 
per annum, or, in other words, he got £10°94 per kilowatt of 
demand on the station, for which he supplied 2,500 units per 
kilowatt, which was equivalent to running his plant for 2,500 
hours per annum. From the 1,000 kw. of private lighting 
demand he received a revenue of £14,291, or £145 per kilo- 
watt of demand on the station, for which he supplied 1,000 units 
per kilowatt, equivalent to running his plant for 1,000 hours, 
and for public lighting £25:45 per kilowatt of demand for 3,750 
hours. Thus the lighting consumer paid nearly 40 per cent. 
more per kilowatt of demand on the station, although the latter 
used the plant two and a half times as long. It was clear also 
that public lighting was also penalised to subsidise the power 
consumer. This was also clearly not ‘‘ equitable charging," 
although they did not deny that in certain cases it might be 
good business policy to encourage the use of.current for power 
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purposes. Mr. Wright also pointed out that the current for 
power should be supplied at less cost than for lighting, owing to 
its greater diversity factor. Their system, as proposed, went a 
long way towards meeting this, and could be made to do so 
absolutely. If a consumer had lamps connected of a total capacity 
of 100 kw., he would probably put his contract demand at 70 kw. 
If he had motors of an aggregate capacity of 100 kw., owing 
to the greater diversity factor he would probably put his contract 
demand at 35 kw. In the first case, therefore, his rental charge 
would be double what it would be in the second. This, however, 
like the maximum demand system, was not quite fair to the con- 
sumer with only one motor, as his diversity factor in that case 
would be unity. It was well known that if a demand indicator 
were put in works with 10 l-h.p. motors, and then demand 
indicators were put in 10 works each with one motor, the 
revenue derived from the 10 installations with one motor each 
would be considerably greater than that derived from the works 
with 10 motors. The point, however, was easily met by 
charging wer consumers a lower rental per kilowatt of 
contract demand, and public lighting а somewhat higher one 
than lighting consumers, the exact difference depending on the 
ratio between their diversity factors and the proportion which 
each bore to the total demand on the station. To show how 
this worked they took Mr. Bowden's figures, which were very 
interesting, their own used in preparing the paper being for 
stations supplying practically private lighting ош. The total 
revenue was £57,571. of which £4,000, or just over 10 per cent., 
was profit. He sold 6,000,000 unite, which at 0:454. (his esti- 
mated running costs) plus 10 per cent. for profit, equalled 
£12,575. His standing charges, including 10 per cent. profit, 
were £24,200. It was clear that this amount must be allocated 
amongst the three classes of consumers in proportion to their 
maximum demand on the station. (This assumes, as would be 
approximately the case, that the demands coincided.) 


Power should pay 17/29 of £24,200 
= £14,180 +44 million units at 0:4954. = £22,945. 


Private lighting should pay 10/29 of £24,200 
== £8,344 + one million units at 0°495d. = £10, 406. 


Public lighting should pay 2/29 of £24,200 
= £1,669 + three-quarter million units at 0:4954. = £3,218. 


Having thus obtained the total amounts to be obtained from 
each of the three classes of consumers, it only remained to 
allocate it amongst the individual members of each in propor- 
tion to their contract demands. What proportion these would 
bear to the maximum demand on the station could only be 
arrived at by one familiar with the district and the individual 
consumers. They assumed that the 1,700 kw. maximum power 
demand on the station derived from 6,370 kw. installed would 
give 5,685 kw. of contract demand ; 1,000 kw. private lighting, 
2,500 kw. installed, 1,500 kw. of contract demand; 200 kw. 

ublic lighting, 200 kw. installed, 200 kw. of contract demand. 

is would bring out the charges for the three classes : 


Power ............ £5:84 per kw. contract demand and 0°496d. per unit. 
Private lighting £5 56 н 5 0-495d. „ 
Public lighting £8:3 i5 уз 04954.  ,, 


For comparison they had put these figures beside Mr. Bowden's: 
Ir. Bowden’s—~— 7—— ———-Handoock and Dykes-————— 


Total Aver Total Ave Rent per kilowatt 
revenue, per as 5 сЕ рег чш contract demand. 
ower, 

£18,595 ... 1:064. £22,945 ... 1:294. £584 
Private lighting. 

£14,291 5°454. 10,406 ... 2:494. 55:56 
Publio lighting. 

£4, 687 154. .. £3,218 .. 1°027d. £83 


At first sight, some might be surprised that the rental per 
kilowatt for public lighting should be more than for power or 
pu lighting. The reason was, of course, that owing to the 
ong hours and unity diversity factor of public lighting load a 
portion of the plant was practically reserved entirely for it. 

Mr. Rawlings raised a very practical point as to what would 
happen, say in a West-end house. where they occasionally 
wanted a temporary extension of their installation for an enter- 
tainment. This would be met by a special charge for the 
evening being made, and the amount of this charge would 
obviously depend on the time of year and whether the plant of 
the station was fully loaded or not, and would easily be arranged 
by the engineer in charge of the station. А complaint was 
often made against electrically-lit houses that, owing to ge 
and bedroom lights, etc., being immediately switched off when 
not actually required, the houses look dark. Again, people 
often used gas for kitchens and es and other long- 
hour lights, and kept electricity for the short-hour lights. 
This state of affairs, which was absurd in the light of 
the figures given in the paper as to the relative capitalisa- 
tion of gas and electricity undertakings, had been brought about 
entirely by the use of the flat rate. Once the contract demand 
system was adopted it made very little difference in the annual 
bills if such light were used for double the length of time, a 
result which would go very far to make electric lighting popular. 


This effect was clearly borne out by Mr. Long’s resulte. The 
system could, of course, be adopted without increasing the 
average price at all, if it was not considered that an increase 
was necessary. Consumers would be given the option of being 
charged on this system or on the maximum flat rate provided in 
the schedule of that icular order. In many districts it would 
p be found advisable to boldly recommend all consumers 
to use the new lamps, pointing out to them the saving to be 
effected, and adjusting the rental charge to such a figure 
as would give an increased return per unit, sufficient to 
counteract the falling off in the demand of individual con- 
sumers. Although this would meet the position in most cases, 
they were strongly of opinion that the inequality of the present 
legal flat rate should е brought before the authorities. The 
Board of Trade, they had reason to believe, would consider 
aympathetically any representations made by the Institution. 
They were of opinion that it would be necessary to raise the 
average price above the present statutory limit, but were 
firmly convinced that they should have powers to charge 
unprofitable short-hour consumers more than they were at 
present paying in order to reduce the price to the more 
remunerative long-hour consumers, and thus compete with 
other illuminants on a more logical and at the same time more 
remunerative basis. Obviously there were many pointe better 
discussed and many speakers who would prefer to speak in 
pne and they ventured, therefore, to suggest that the 
nstitution should call together а committee of those most 
interested in the matter to consider if joint action was advisable, 
and, if so, to formulate proposals. 

Mr. W. R. CooPER (communicated) thought the authors were 
to be congratulated on bringing this subject before the Institu- 
tion, although there might bo reat differences of opinion as to 
the metallic-filament lamp doing any harm to the industry. It 
was & curious fact that we had all devoutly desired the advent 
of the high-efficienoy lamp for years past, and yet when it 
came it was not received with universal thanksgiving, except 
by the consumer. In this connection it was worth while to 
remember that а great deal had been done in recent years for 
the station engineer, and it was only fair that the consumer 
should now begin to benefit. ‘The consumer had suffered by 
having to use comparatively inefficient lamps to enable the 
station engineers to use higher pressures. Doubtless the con- 
sumer had benefited in à way ; he got his energy at 4d. instead 
of 6d., but he had to use six units where four units ought to 
have been enough. Nevertheless, they had no wish to see the 
station engineer in difficulties. He (Mr. Cooper) thought there 
would not be any great falling off in revenue except on alter- 
nating-current networks, and this would be more than counter- 
balanced in many cases after a time by the new fields rendered 
available by metallic-filament lamps. Meanwhile there might 
be some difficulty. But any restrictions on consumers would 
be most unwise, and the raising of prices as a solution of the 
difficulty should be adopted only a last resource, as it might 
interfere seriously with the use of electricity for purposes other 
than lighting. Probably the most important point raised by 
the authors was the question of the small consumer. Chea 
ness in light was essential to the small consumer, but if he 
became unremunerative owing to the cost of the service, it 
would be a serious matter. It would be necessary to modi 
their methods and to imitate those in use on the Continent. 
Hitherto they had done their work in many instances in too solid 
a style. There should be no great difficulty in running a service 
cheaply along a whole block of buildings, say, under the first- 
floor windows. Such methods, combined with the cheap 
Continental system of wiring with unproteoted wires, would 
do much to improve the situation. But this would not come 
about without some combination between contractors and 
station engineers. Another most important point raised by 
the authors was that of tariffs. 'There was much to be said in 
favour of the tariff suggested by the authors, and it was often 
absurd, as had been pointed out, to distinguish between different 
uses to which the energy was put. The great defect, however, 
of all systems depending on à maximum demand was that no 
distinction was drawn between different times of day. There 
was no objection to a comparatively heavy load from a con- 
sumer if it did not come at the time of peak load at the 
Btation ; in fact, 16 would be welcomed, but any maximum 
demand tariff discouraged it, and thus the use of energy for 
heating was penalised. 


A CONSTANT-VOLTAGE DYNAMO. 


— 


M. Iglésis recently described before the Société Inter- 
national des Electriciens а simple method of obtaining a 
constant - potential variable-speed dynamo. He arranges 
for a variable amount of brush lead according to the speed, 
and so reduces the number of effective conductors as the 
speed increases. This is attained automatically by keeping 
the brushes fixed, but allowing the magnets to be more or 
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less displaced around the armature by the electromagnetic 
drag which exists between the armature conductors and 
the magnets. This drag is opposed by the weight of the 
magnets. For each speed there is a definite position of 
equilibrium for the magnets, and this position for high 
speeds is equivalent to a greater amount of displacement 
of the brushes from the neutral line than is the position 
for low speeds. In this way variations in the speed of 
dynamos driven from the axles of a train or a motor can 
be completely and quickly compensated for. The arrange- 
ment can be conveniently used in connection with a battery 
and automatic cut-out.—ZL/ Industrie Electrique. 


RECENT IMPROVEMENTS IN STORAGE 
BATTERIES. 


The Chloride Electrical Storage Company, Limited, have 
recently introduced some modification in the design of their 
well-known wood separator, which is such a distinctive 
feature of the Chloride accumulator. The thin sheet of 
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Еа. 2.—Entz Type Battery and Booster Arrangement. 


wood (Fig. 1) the exact size of the plates with which it is 
employed forms a continuous diaphragm between each 
positive and negative plate, and is supported by two 
wooden dowels slotted to receive it. ‘These, instead of 
resting on the bottom of the box, as was formerly the case, 
are now provided with small rubber rings at their top ends, 
which enables them to be suspended from the edge of the 
plate, and the wood dowel projects but little beneath the 
bottom of the plates. The wood forming the separator is 
subjected to а special treatment before being put into the 
cells, which entirely removes from it all substances which 
would otherwise be deleterious to the plates and cause rapid 
disintegration. 

The new type of negative plate which the company are 
now manufacturing is а radical departure from the usual 
design, the frame being made in two halves, riveted 
together after the insertion of the active material, which 
is thus contained in a series of small cages or boxes. For 
this reason the type of plate is called the box negative. 
It will be noticed from the illustration (Fig. 3) that the 
outside of the plate is covered with a finely-perforated 
sheet of lead, which prevents the active material from 
falling out. The chief advantage of this method of con- 
struction is that the capacity of the plate can be maintained 


uM | 


THE ELECTRICAL ENGINEER, MAY 1, 1908 Bu 


practically constant over a long period of years, the 
arrangement of the active material and its special com- 
position together proving an ideal combination. 

The Chloride Company have for many years past been 
devoting special attention to the adoption of batteries in 
series with automatic reversible boosters in conjunetion 
with generators working on very variable loads, such as 
traction circuits and the like, and have attained some 
striking economies in this class of service with their Entz 
type booster (Fig. 2). The operation of this is controlle. 
by a special carbon regulator, consisting of piles of thin 


c. E S. core 568, 8 
Fig. 5. —Box Negative. 


carbon discs which are coupled up like the arms of a 
Wheatstone bridge, the current in the exciter fields varying 
in direction and amount with changes in the pressure on 
the carbon piles. Over the carbon piles is pivoted a 
balanced lever, from one end of which is freely suspended 
the soft-iron core of a solenoid which carries the entire 
generator load, while to the other end is attached a helical 
spring, the tension of which may be adjusted by hand to 
counterbalance the pull of the solenoid at any desired load 
on the generators. Slight variations of load above or 
below this amount will cause changes in pressure on the 
carbon piles, resulting in wide variations in their contact 
resistance, thus controlling the field excitation of the 
booster. 

In one electricity works supplying current for both 
lighting and power purposes, although the power load 
with which the battery booster deals is only about three- 
eighths of the total output of the station, the total con- 
sumption was reduced by 20 per cent. when the battery 
and booster were started up, which resulted in a saving of 
over 2,000 tons of coal per annum, comparing the cost per 
unit delivered before and after the booster was installed. 
Results obtained elsewhere entirely corroborate the results 
mentioned above. 
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TRANSATLANTIC WIRELESS TELEGRAPHY.* 
BY G. MARCONI. 


Before I go into my subject of Transatlantic wireless 
telegraphy, it might interest you to know that the invitation 
from the Royal Institution to deliver this lecture was sent to 
me by Transatlantic wireless telegraphy on Oct. 19 when I was 
in Canada. The following is the text of the message : 

** Marconi, Glace Bay. 

** Hearty congratulations on behalf of Royal Institution, 
the home of Faraday. We invite you to give first Friday 
evening discourse on 17th January next. Please reply by 
wireless. 

** Si& WiLLIAM Crookes, Royal Institution, London.” 

To which I replied, also by wireless : 


** By means of ether waves across Atlantic I thank you 
for honour invitation to lecture at Royal Institution. 
Owing uncertainty my future plans, greatly obliged if you 
will permit me postpone acceptance until I return to 
London. ** MARCONI." 


I have had the honour on previous occasions of describing 
before this institution some of the stages through which the 
application of electric waves to telegraphy through s has 
passed. This evening I propose to confine myself chiefly to 
describing the results and observations recorded during the 
numerous tests and experiments which I and my collaborators 
have been carrying out with the object of proving that wireless 
telegraphy across the Atlantic was possible, not merely as an 


problems presented by difficulties which were not anticipated 
when the tests over long distances were first initiated. In 
January, 1901, wireless communication was established between 
St. Catherine’s Point, in the Isle of Wight, and the Lizard, in 
Cornwall, over a distance of 186 miles. The height of these 
stations above the sea-level did not exceed 300ft. (100m.), 
whereas to clear the curvature of the earth a height of more 
than a mile at each end would have been necessary. The result 
of these tests went far to convince me that electric waves pro- 
duced in the manner I had adopted were able to make their 
way round the curvature of the earth, and that, therefore, it 
was nob likely that this factor would constitute a barrier to 
the transmission of waves over greater distances. At this time 
I had achieved а considerable measure of success, by means of 
syntonic or tuning devices, in preventing mutual interference 
between stations, and Prof. Fleming described in a letter to 
the Times, dated Oct. 4, 1900, the results obtained, and which 
he and others had witnessed.* 

The principle on which the transmitters and receivers at 
St. Catherine's Point and the Lizard were worked is shown in 
Diagrams д and 4. At the transmitting end a condenser, usually 
taking the form of а battery of Leyden jars, had one terminal 
connected to one spark ball of an induction coil or trans- 
former, and the other to the primary circuit of an oscilla- 
tion transformer. 'The opposite terminal of this transformer 
circuit was joined to the second spark ball. The condenser 
was ch ed to the potential necessary to produce a suit. 
able spark by means of an induction coil. The secondary 
circuit of the oscillation transformer was inserted between the 
vertical conductor or aerial wire and earth, and an adjustable 
inductance coil included in the circuit. The circuits consisting 
of the oscilla üng circuit and radiating circuit were more or less 
closely ‘‘ coupled ” by varying the distance between the primary 
and secondary of the oscillation transformer. By the adjust. 
ment of the inductance inserted between the elevated соп» 
ductor and earth, and by the variation of the capacity of 
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the primary circuit of the oscillation transformer, the two 
circuits of the transmitter could be brought into resonance—a 
condition which I first found was absolutely necessary in order 
to obtain efficient radiation. The receiver consisted also of a 
vertical conductor or aerial connected to earth through the 
primary of an oscillation transformer, the secondary of which 
included а condenser and a coherer, or other suitable detector, 
it being necessary that the circuit containing the aerial and the 
circuit containing the detector should be in resonance with each 
other, and also in tune with the periodicity of the oscillations 
transmitted from the sending station. The energy employed to 
signal over a distance of 186 miles could be brought as low as 
150 watts, and even less if a higher or larger aerial had been 
used. The facility with which distances of over 100 miles 
could be covered prior to 1900 and the success of the methods 
for preventing mutual interferences* led me to advise that two 
large power stations be constructed, one in Cornwall and 
the other in North America, in order to test whether it was 
possible to transmit messages across the Atlantic Ocean. 

I have often been asked why I did not first endeavour to 
establish commercial communication between places situated at 
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experimental feat, but as a new and practical means for 
commercial communication. 

In March, 1899, communication was established by means of 
my system of wireless telegraphy across the Channel between 
England and France (see Fig. 1), and the Times of March 29 of 
that year published the first Press telegram ever transmitted 
to England from abroad by means of electric wave telegraphy. 
At that time a considerable discussion took place in the Bross 
as to whether or not wireless telegraphy would be practicable 
for much longer distances than those then covered, and a general 
opinion prevailed that the curvature of the earth would be an 
insurmountable obstacle to long-distance transmissions, in the 
same way as it was, and is, an obstacle to signalling over con- 
siderable distances by means of optical signals, such as flash- 
lights, the heliograph, or the semaphore. Other difficulties 
were anticipated as to the possibility of being able practically 
to employ and control a transmitter capable of radiating an | a shorter distance. The answer is very simple. The cables 
amount of electrical energy large enough to actuate a receiver at | which connect England to the Continent, and between most 
really great distances, and, granting the possibility of this, | Continental nations, are Government-owned, and these Govern- 
whether such a powerful radiator would not interfere with the | ments would not, and will not, allow the establishment of any 
working оѓ all other wireless stations which might be established | system, wireless or otherwise, which might in any way tamper 
on shore or ships within the sphere of influence of the long- | with the revenue derived from these cables. As regards Trans- 
distance sender. atlantic communication, however, the conditions were different. 

What so often occurs in most pioneer work has repeated | There was no law either here, in Canada, or in the United 
itself in the case of long-distance wireless telegraphy—the | States to impede the working of wireless telegraphy across the 
anticipated obstacles and difficulties were either imaginary or | Atlantic. A further potent reason—moreover, an economical 
else easily surmountable, but in their place unexpected barriers | reason—prompted me to attempt communication with America. 
manifested themselves, and my efforts and those of my | Notwithstanding the cost of high-power stations, Iam convinced 
collaborators have been mainly directed to the solution of | that it is more profitable to transmit messages at 6d. a word to 


* Lecture given before the Royal Institution, Friday night, * See Journal of the Society of Arts, vol. xlix., No, 2,550, May 17, 
March 13, 1 1901 
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Ameriea than at, say, 4d. а word across the Channel, and 
that the economical advantage of wireless over cables and 
land lines inoreases instead of diminishing with the distance. 
A site suitable for а long-disfance station was chosen at 
Poldhu, in Cornwall, and here in 1900 work was commenced 
in earnest — work in which I was ably assisted by Prof. 
J. A. Fleming, of the University of London. The trans- 
mitter at Poldhu was similar in principle to the one I have 
already described, but it is obvious that the considerable 
distance over which it was proposed to transmit signals necessi- 


tated the employment of more powerful electromagnetic waves 
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than those ever previously used. These were obtained by means 
of a generating plant consisting of an alternator capable of an 
output of about 25 kw., which, through suitable transformers, 
charged a condenser having а glass dielectric of great strength. 
Time does not permit me to describe in detail all the engi- 
neering difficulties which were encountered in controlling elec- 
trical oscillations of a power which at that time was certainly 
unprecedented, and as the tests were made possible by com- 
mercial organisation, the objects of which do not consist solely 
in the advancement of science, you will understand that a 
detailed description of the plant used at the Transatlantic 
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stations cannot, for the present at least, be made public. My 
early tests on wireless transmission by means of the elevated 
capacity method had convinced me that when endeavouring to 
extend the distance of communication it was of little utility 
merely to increase the power of the electrical energy applied 
to the transmitting circuits, but that it was also necessary to 
increase the area or height of the transmitting and receiving 
elevated conductors. As it was economically impracticable to 
use vertical wires of very great height, the only alternative 
was to increase their size or capacity, which, in view of the facts 
I had first noticed in 1895, seemed likely to make possible the 


efficient utilisation of large amounts of electrical energy. The 
form of aerial which I first proposed to entploy consisted of a 
conical arrangement of wires insulated at the top and gathered 
together at a lower point in the form of a funnel. This aerial 
was supported by a ring of 20 masts, each 200ft. high, arranged 
in a circle of 200ft. in diameter. During the first tests an 
arrangement of circuits (Fig. 5) proposed by Dr. Fleming, and 
consisting of a modification of the system shown in Fig. 5, was 
employed. In this arrangement, in place of one high-frequency 
oscillation circuit, two are employed, and the constants of the 
two circuits are so arranged that very high tension discharges 
can be obtained from one of the condensers—the one which is 
inductively connected with the aerial without danger of damage 
to the circuits of the generator.t 
Simultaneously with the construction of the station at 
Poldhu, the erection of another one on substantially the same 
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plan was undertaken at Cape Cod, in the United States of 
America. The completion of the arrangements was delayed 
owing to а storm which wrecked the masts and aerial at Poldhu 
on Sept. 18, 1901, but by the end of November the aerial was 
sufficiently restored to enable me to complete the preliminary 
tests which I considered necessary prior to making the first 
experiment across the Atlantic. Another accident to the masts 
at Cape Cod seemed likely to postpone the teste for several 
months more. I, therefore, decided that in the meantime I 
would use a purely temporary receiving installation in New 
foundland for the purpose of testing how far the arrangements 
in Cornwall had been conducted on right lines. The trans- 
mitting elevated. conductor employed at Poldhu during the 
experiments with Newfoundland consisted of 50 almost vertical 
copper wires supported at the top by a horizontal wire stretched 
between two masts 48m. high and 60m. apart. These wires 
converged together at the lower end. in the shape of a large fan, 
and were connected to the transmitting iustruments situated in 
a building (Fig. 6). The transmitting condenser used with this 
aerial had а capacity of one-fiftieth of a microfarad, and was 


charged to a potential sufficient to produce a suitable spark dis- 
charge between spheres Jin. in diameter, 1jin. apart, the wave- 
length being 1,200ft. The actual power employed for the pro- 
duction of the waves was about 15 kw. 

I left for Newfoundland on Nov. 27, 1901, with two assistants. 
Ав it was impossible at that time of the year to set up a per- 
manent installation with poles, I decided to carry out the 
experiments by means of receivers connected to elevated wires 
ба gehe by balloons or kites—a system which I had previously 
used when oonducting tests across the Bristol Channel for the 
Post Office in 1897. It will be understood, however, that when 
it came to flying а kite on the coast of Newfoundland in the 


* Bee Journal of the Institution of Electrical Engineers, vol. xxviii., 
March 2, 1899, pp. 278-79. 

t “The Ene of Electric Wave Telegraphy,” 1906, p. 606. 

t See ‘‘Signalling through Space without Wires" lecture by Sir 
William Preece, June 4, 1897. 
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month of December, this method was neither an easy nor a 
comfortable one. When the kites were got up much difficulty 
was caused by the variations of the wind producing constant 
changes in the angle and altitude of the wire, thereby causing 
corresponding variations in its electrical capacity and period of 
electrical resonance. My assistants at Poldhu, in Cornwall, 
had received instructions to send on and after Dec. 11, during 
certain hours every day, a succession of S’s followed by a short 
message, the whole to be transmitted, at a certain prearranged 
speed, every 10 minutes, alternating with five minutes’ rest. 
Owing to the constant variations in the capacity of the 
aerial wire in Newfoundland, it was soon discovered that an 
ordinary syntonic receiver was not suitable, although at 
one time à number of doubtful signals were recorded. I, 
therefore, tried various microphonic self-restoring coherers 
placed either directly in the aerial or included in the 
secondary circuit of an oscillation transformer, the signals being 
read on a telephone. Оп Dec. 12 the signals transmitted from 
Cornwall were clearly received at the prearranged times, in 
many cases & succession of S's being heard distinctly, although 
probably, in consequence of the weakness of the signals and the 
constant variations in the height of the receiving aerial, no 
actual message could be deciphered. 
were able to confirm the result. The signals were actually read 
by myself and by my assistant, Mr. G. S. Kemp. 

I have often been asked why I adhered to the practice of 
transmitting series of the letter S for these tests. The reason 
is that the switching а ements at the sending station at 
Poldhu were not constructed at that time in such a manner as 
to withstand long periods of operation — especially if letters 
containing were sent—without considerable wear and 
tear, and that if S's were sent an automatic sender could be 
employed. Moreover, the immediate object of these experi- 
ments was nob to tranamil actual messages across the ocean, 
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but to ascertain the possibility of detecting the effects of electric 
waves ata distance of 2,000 miles. The result obtained, although 
achieved with imperfect apparatus, was suflicient to convince me 
and my co-workers that by means of permanent stations — that is, 
stations not dependent on kites or жүн for sustaining the 
elevated conductor—and by the employment of more power 
in the transmitters it would be possible to send messages 
across the Atlantic Ocean with the same facility with which 
they were being sent over much shorter distances. About 
two months later, in February, 1902, further tests were 
carried out between Poldhu and a receiving station on board 
the American liner Philadelphia en route from South- 
ampton to New York. The sending apparatus at Poldhu was 
the same as that used for the Newfoundland experiments. 
The receiving aerial on the ship was fixed to the mainmast, 
the top of which was 60m. above sea-level. As the elevated 
conductor was fixed and not floating about with a kite, as in 
the case of the Newfoundland experiments, good results were 
obtained on a syntonic receiver, and the signals were all 
recorded on tape by the ordinary Morse recorder. On the 
** Philadelphia " readable messages were received from Poldhu 
up to а distance of 1,551 miles, S's and other test letters as 
far as 2,099 miles. The tape records of the signals are 
in my possession, and some of them are here exhibited 
to-night. The distances at which they were received are 
all verified and countersigned by the captain and chief 
officer of the ship, who were present during the tests. 
Captain Mills, of the ‘‘ Philadelphia," was also good enough to 
mark on а chart, which I have here to-night, the various 
positions of the ship between England and America at which 
the communications from Poldhu were received. I mention 
these facte as an attempt was made, and has been lately revived, 
to throw doubt on the accuracy of the result obtained between 
Poldhu and Newfoundland, it being suggested that I had 
probably mistaken the effects of local atmospheric electricity 


for the Poldhu signals, 


The following day we 


Although I never had the slightest doubt in my mind as to 
the genuineness of what was accomplished between Poldhu and 
Newfoundland, the results obtained on the Philadelphia” 
amply prove that the station at Poldhu was capable at that 
time of transmitting signals toʻa distance of at 1 2,000 miles, 
which is the distance separating Cornwall from Newfoundland, 
and that if it was practicable to send a message over 2,000 miles 
of sea from shore to ship, it should also be practicable to send 
it over the same space of ocean from shore to shore. A result 
of some scientific interest which I first noticed during the 
tests on the s.s. ‘‘ Philadelphia” was the very marked effect 
of sunlight on the propagation of e ic waves over great 
distances. At the time of these tests I was of opinion that 
this effect might have been due to the loss of energy at the 
transmitter by daytime, caused by the diselectrification of the 
highly-charged transmitting elevated conductor operated by 
the influence of sunlight. I am now inclined to ve that 
the absorption of electric waves Auring daytime is due to the 
ionisation of the gaseous molecules of the air effected by ultra- 
violet light, and as the ultra-violet rays which emanate from the 
sun are largely absorbed in the upper atmosphere of the earth, 
it is probable that the portion of the earth's atmosphere which 
is facing the sun will contain more ions or electrons than that 

rtion which is in darkness, and, therefore, as Prof. J. J. 

homsont has shown, this illuminated and ionised air will 
absorb some of the energy of the electric waves. The fact 
remains that clear gum ee and blue skies, though transparent 
to light, act as a kind of fog to powerful Hertzian waves. 
Hence the weather conditions prevailing in this country 
are usually suitable for long-distance wireless telegraphy. 
Apparently the amplitude of the electrical oscillations and the 
lengths of waves radiated have much to do with the 
interesting phenomena, small amplitudes and long waves being 
subject to the effect of daylight to а less degree than large 
amplitudes and short waves. never considered that this day- 
light effect would be an insuperable obstacle to Transatlantic 
telegraphy, as sufficient sending energy could be used during 
daytime to make up for the loss of range of the transmissions. 


(To be continued. ) 
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EMERGENCY TRANSFORMER CONNECTION. 
BY M. C. GODBE. 


At a mine where some 4,000 kw. in transformers, designed 
for 88,000 volts primary and 460 volts , and 
5,000 h.p. in motors, were being installed, it became necessary 
to furnish temporary service to some 2,300-volt and 460-volt 
three-phase motors from a 4,000-volt four-wire three-phase line. 
It was very important that power be furnished to these 
motors before the sub-station and permanent service were 
complete. Three 250-kw. 2,500 to 460 volt transformers, which 
were to be used to step up from the switchboard E. M. F. of 460 
volts to 2,300 volts for some motors operating a mile from the 
sub-station were available, and these were temporarily connected, 
as shown in Fig. 1, to the 4,000-volt line from which it was 
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Fig. 1.—Diagram of Circuits. 


permitted to take a maximum of 500 kw. The primaries of 
transformers A and B were connected to the neutral and 
lines 1 and 2. The secondaries of these transformers were con- 
nected in V for 460 volts by reversing the secondary of one 
transformer. For the 2, 500-volt service three-phase power 
was obtained by connecting the neutral and line 3 for one 


* Proceedings, Royal Society, vol. 70, p. 544, ‘А Note on the Effect 
of Daylight upon the Propagation of Electromagnetic Impulses over 
Long Distances." Paper read June 12, 1908. 

+ Phil, Mag., August, 1902, ser. 6, vol. 4, p. 255, J. J. Thomson, 
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The low-tension side of transformer B was used to 
excite O, the primary of which was conneoted as shown to give 
the proper three-phase relation with the phase from neutral 
to 3. tisfactory service was furnished in this manner, and 
no trouble was experienced. The E.M.F.'s on the 2,300-volt 
motors were ran iine balanced at full load, but were not 
оцда out of nce to give the slightest trouble. Electric 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Thirteenth Annual Convention, Nottingham, 
June 30 to July 3. 


We have received a copy of the preliminary programme 
of the thirteenth annual convention to be held at 
Nottingham from June 30 to July 5, 1908. The аттап 
mente, which are subject to alterations, are as follows : 


Tuesday, June 30. 
Morning.—Reception of the members by the mayor; presi- 
dential address ; reading and discussion of papers ; luncheon 
iven by the chairman and members of the Electricity 
mmittee. 
Afternoon.— Visits to works. 


Wednesday, July 1. 
Whole day excursion to Dovedale. 


| Thursday, July 2. 
Morning.—Annual general meeting. 

Afternoon.— Visits to electricity and other works. 
Evening.—Members’ annual dinner. 


Friday, July 8. 
Morning.—Reading and discussion of papers. 

The following are some of the subjects to be discussed during 
the convention: (1) the experiences of a convener in establish- 
ing an electrical undertaking ; (2) the equipment of a testing 
department; (&) alternating-current accumulator sub-stations ; 
(4) the designing of electrical generating stations; (5) over- 


head We args 

A detailed official programme will be issued in due course, 
and in the meantime communications should be addressed 
to Mr. C. McArthur Butler, Staple-inn-buildings, Holborn, 
London, W.C. | 


THE INSTITUTION OF CIVIL ENGINEERS. 


At the annual general meeting of the Institution of Civil 
Engineers held on Tuesday evening, April 28, the result 
bus ballot for the election of officers was declared as 
ollows : 


President. —Mr. James Charles Inglis. 


Vice-Presidents.—Mr. W. R. Galbraith, Mr. G. H. Hill, 
Mr. А. Siemens, and Mr. W. C. Unwin. 


Other Members of Council. —Mr. J. A. F. Aspinall (Liverpool), 
Mr. B. H. Blyth (Edinburgh), Mr. C. A. Brereton, Mr. W. B. 
Bryon, Mr. К. Elliott-Cooper, Colonel К. E. B. Crompton, 
c.b., Dr. G. F. Deacon, Dr. F. Elgar, Mr. M. Fitzmaurice, 
C.M.G., Mr. A. T. Grant-Dalton (South Africa), Mr. R. A. 
Hadfield (Sheffield), Dr. C. A. Harrison (Newcastle-on-Tyne), 
Mr. J. Robson (Canada) Mr. W. Hunter, Mr. G. R. Jebb 
5 Sir Wm. Thomas Lewis, Bart. (Aberdare), Sir 
George T. Livesey, Mr. A. G. Lyster (Live à Mr. Thos. 
Matthews, Mr. А. B. Moncrieff СА арав ау 1 . А. Ross, 
Mr. J. H. Ryan (Dublin) Mr. J. Strain (Glasgow), Sir 
Frederic R. Upcott, K. C. V. O. (India), Mr. W. B. Worthington 


(Derby), and Mr. A. F. Yarrow. 


This council will take office on the first Tuesday in 
November, 1908. 

The council have made the following awards for papers 
read and discussed before the institution during the past 
session : a Telford gold medal to Mr. W. Barclay Parsons 
New York); a Watt gold medal to Sir Whately Eliot; 

rge Stephenson gold medals to Sir John Ottley, 
K.C.LE., Dr. A. W. Brightmore, and Messrs. J. S. Wilson 
and W. Gore; Telford premium to Messrs. F. W. Davis 
(Darlington), C. К. S. Kirkpatrick (Newcastle-on-Tyne), 
118 80 Ker (Glasgow), G. H. Scott, R, R. Gales, F.C.N. 
(India), and S. H. 
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ELECTRO-THERAPEUTICS. 
Recently the King of Denmark honoured the memory of 
Niels R. Finsen in being present at the inauguration of the 


clinic for internal diseases in connection with the Finsen 
Medical Light Institute. Ever since Prof. Finsen began to 
study the action of actinic rays he regarded the universal 
effect of the rays on the organism as being of the highest 
interest and importance. In his last address to the board of 
directors of the Light Institute he 5 his belief that the 
light rays as a therapeutic means would be particularly valuable 
in the form of light baths in chronic diseases. But Finsen did 
not live to see his ideas on this point carried out. After his 
death certain investigations on the universal action of light rays, 
made by Dr. K. A. Hasselbalch, now director of the Finsen 
Institute laboratory, are claimed to support Finsen's ideas, and 
in co uence the new clinic has been erected. 

The Copenhagen correspondent of the Lancet sends an 
interesting account of a discussion of the subject in the 
medical society of that city. Of particular interest to our 
readers will be the account of a communication made 
by Dr. Bie and Dr. Bing to the Society for Physical 
Therapeutics and Dietetics, and reported in our contemporary. 
These investigators had tried to apply the treatment to heart 
diseases and other affections in the Kommune Hospital, of 
Copenhagen. Instead of using a 150-ampere arc lamp, as Dr. 
Hasselbalch and Dr. Jacobæus had done, they had employed 
the far less costly **uviol lamp," a mercury incandescent lamp 
with **uviol" glass. The light of this lamp contains plenty of 
the effective ultra-violet rays, but only few of the particularly 
heating rays, во that it is ible to place the lamp quite near 
to the skin. An illumination of the skin for а period varying 
from 15 to 30 minutes, with the lamp at a distance of from 
150m. to 30cm., results in a very pronounced erythema of the 
same intensity and duration as that brought about by the arc 
lamp. The skin retain its scarlet colour for about one week, 
after which desquamation sets in and pigmentation takes place, 
so that after two weeks the skin becomes of a brownish tinge. 
But even several months after the light bath a slight remnant 
of dilatation of the vessels of the skin was discernible. It 
is scarcely to be expected that the dilatation takes place in more 
than a few tenths of a millimetre of the uppermost layers of the 
skin. 


INTERNATIONAL TELEGRAPH CONFERENCE. 


At a plenary meeting of the Berlin Chamber of Commerce 
held on the 25th ult. it was decided to lay before the Secretary 
of State for Poste and Telegraphs its objections to the pro- 
posal which the Chamber understands will be submitted to the 
meeting of the International Telegraph Convention at Lisbon 
on May 4, whereby for code telegrams the number of letters 
forming a word would be reduced from ten to eight. The Chamber 
of Commerce will further request the Minister to instruct the 
German delegates to offer a determined opposition to the pro- 
posal, which, it points out, would result in an extraordinary 
complication of commercial telegram traffic as well as the entire 
international telegraph service, especially with over-sea countries, 
and would, moreover, necessitate a complete revision and 
alteration of codes now in use, and cause considerable trouble 
and expense to the users. | 

The New Zealand Government is also strongly opposed to 
the proposed restriction of the use of code words, and in favour 
of maintaining the present system, and the Government will 
strenuously oppose any alteration. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The nominations for election of Council and officers for 
the year 1908-0 were announced at the 5 general 
meeting held at the Institution of Civil Engineers last night 
(Thursday, April 30). 

President. — W. M. Mordey (new nominee). 

Vice-Presidents. —F. Gill C. P. Sparks (new nominees; these 
members having served only two years as vice-presidents are both 
eligible for re-election for one year in that capacity); Oolonel Н. О. L. 
Holden, F. R. S., Dr. G. Kapp (remaining in office). 

Members of Council.—T. Mather, F.R.8., Major W. A. J. O'Meara, 
O. M. G., Prof. A. Schwartz, J. Е. C. Snell, G. Stoney (new nominees) ; 
8. Evershed, Н. E. Harrison, Dr. E. um um J. W. Jacomb- 
Hood, J. E. Kingsbury, M. O’Gorman, G. W. Partridge, W. H. 
Patchell, W. Rutherford, A. A. C. Swinton (remaining in office). 

Associate-Members of Council. — J. E. Taylor (new nominee); 
J. Hunter Gray, H. Human (remaining in office). 


Honorary Treasurer. Robert Hammond (new nominee). 
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ТО CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
C. Н. W. BIdds, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed. Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal, 


WOOD PRESERVATION. 


Much study is being devoted by the United States Forest 
Service to the preservation of wooden poles, ties, еёс., by 
creosote oil and to determining what the composition of the oil 
should be to give the best results in preserving timber, under 
different conditions, and how the most desirable creosotes may 
be obtained. The reports of these studies, together with detailed 
description of the more economical processes of applying the 
preservatives to wood, have been worked into circulars which 
the Government has placed at the disposal of all users of timber, 
and which will be furnished to all who make the request of the 
Forester at Washington.— Electrical. World. 


FORTHCOMING EVENTS. 


Fripay, May 1. 

Royal Institution.—At 9 p.m., The Scientific Work of Lord 

Kelvin,” by Prof. J. J. Larmor. 
Monpay, May 4. 

Society of Engineers.—At 7.50 p.m., at the Royal United Service 
Institution, Whitehall, ‘‘The Design and Waste and Wear of 
Wheel Teeth," by Prof. В. Н. Smith. 

| TvEespAvy, May 5. 

Royal Institution. —At 5 p.m., ‘‘The Development of the Modern 

Turbine and its Application," by Mr. Gerald Stoney. 
THURSDAY, May 7. 

Institution of Electrical Engineers.—At 8 p.m., at the Royal 
Society of Arts John-street, Adelphi, WC, The Manufacture 
of Electrical Condensers,” by Mr. G. Е. Mansbridge. 

Civil and Mechanical Engineers’ Society.—At 8 p.m., at Oaxton 
Hall ‘‘ Abbreviated Formule for Structural Engineers, by 
Mr. E. Fiander Etchells. 

Frivay, May 8. 

Physical Society.—At 8 p.m., in the Physics Laboratory of the 
Royal College of Science, Imperial Institute - „ South 
Kensington: A Modified Theory of Gravitation,” by Dr. О. V. 
Burton ; ** An Examination of the Formule for the Grading of 
Cables." by Mr. C. S. Whitehead ; " Illustrations of Geometrical 
Optics," by Mr. К. M. Archer, 


CORRESPONDENCE. 


“ One man's word is no man's word, 
Justíce needs that both be heard." 


TELEPHONIC. 


Sır —Mr. H. Laws Webb refers in your issue of April 17 
to the single calla sold at publie telephone stations. If he 
can prove that the call at a public station—public, limited 
duration of conversation, double the price charged (at least 
in Germany)—is the same thing as a call at a subscriber 
station—private, unlimited conversation, half the price 
charged—he is right; if not, he is wrong. The very 
same reason for which the permanent subscriber must pay 
a certain number of calls to cover the costs for his line 
and apparatus is the principal, but not only, cause why 
the subscriber's single call is na the unit of telephone 
service. | T 

If Mr. Webb can demonstrate that a sixpenny loaf is 
called a sixpenny loaf justly because it costs twelve pence 
on the top of the Rigi, I will heartily agree with the hope- 
less assertion that the subscriber's effective call is the unit 
of sold matter in telephone service.—Yours, eto., 

J. BAUMANN, 
Editor of Zeitschrift für Schwachstromtechnik. 

Munich, April 22, 1908. 


TELEPHONE RATES. 


SIR, —I have read with interest the letter of Mr. Burgiss, 
and I quite agree with him that the message is not the 
absolute unit of telephone service. I have previously 
pointed out that the scientific unit is the “ mínute-mile," 
since the cost of service necessarily varies with the amount 
of plant used and the time during which it is used. If wo 
carried out the whole theory of telephone costs to ita 
logical conclusion, charging each subscriber strictly in 
proportion to the plant he uses, and charging for each 
message strictly in proportion to the distance it travels and 
the time occupied in transmission, we should get a tariff 
far too complicated for commercial use. It is for these 
reasons that we adopt the local message as the practic: 1 
unit, much in the same way that the American tramway 
company adopts a uniform local fare.— Yours, eto., 

HERBERT LAWS WEBB, 


RE QUESTION No. 1,059 


SIR,— Kindly allow me to point out some errors in tho 
figures given by *D. Н. В” In Fig. 1 the apparent 
power is 500 kw., and the true power is 350 kw. Tho 
leading wattless component to be introduced: into tlo 
circuit must be 


500 + 350) (500 — 350) = 375 kw. 


Rating of synchronous motor = Ni (357)? + (37)? = 559 k.v.a. 
Power factor of motor = 10:5 per cent. 


In Fig. 2 the true power, including input to motor 
= 376 kw. If the power factor of the generator is to be 
‘95 when delivering this amount of power, the leading 
component of the synchronous motor must be 

557 — ./ 376? — 376% = 234 kw. 
9025 
Rating of synchronous motor = ~ (234)? + (26)! = 235 k. v. a. 
Power factor of motor = 11 per cent. 


In Fig. 3 the true power is 475 kw. and the apparent 
power is 500 kw. Leading eomponent to be introduced 
into the circuit is 


557 – 4/475* — 475? = 201 kw. 
9025 


Rating of synchronous motor — ~ (201)? + (125)! = 237 k.v.a. 
Power factor of motor = 52:7. 

I am at a loss to see how one is justified in saying that 
we could obtain 100 kw. in the shape of mechanical 
power. Surely the capacities of the boilers, engines, con- 
densers, pumps, etc., have not been based on a load of 
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500 kw. at 100 per cent. power factor. If this be the case, 
the plant has only been developing 70 per cent. of its 
normal rating. The capacity of the engines, boilers, con- 
densers, pumps, ete, should, in my opinion, correspond to 
550 kw. true power (approximate). The generator should 
be rated 550 kw., 70 per eent. power factor; or, in other 
words, 500 kw., 100 per cent. power factor. 

The steam plant will then be developing ita “normal 
power " when the generator is delivering 350 kw. at 70 per 
cent. power factor (500 kw. apparent power). Therefore 
the outlay on steam plant will be considerably reduced; the 
efficiency of the plant will also be somewhat increased. 

I should like to know the opinions of other readers on 
this point.— Yours, eto., M. G. MonETON. 


A SPAN-WIRE SUSPENSION FOR INCANDESCENT 
LAMPS. 


The accompanying figure shows a cheap.and effective 
method of wiring due to Messrs. S. Sehón, of Vienna. It 
is especially suitable fur use in reinforced concrete build. 
ings. All the parts are exceptionally strongly constructed. 
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The span wire is fixed to the walls by adjustable clamps, 
and may be ds decks from the ceiling at intervals if 
necessary. The lamp supports are clamped firmly to 
the span wire so as to avoid displacement.— Der Elektro- 
techniker. 


DIRECT CURRENT OR ALTERNATING CURRENT 
FOR CARBIDE FURNACES. 


This subject is discussed by Н Lee and A. Beyer in Zeit- 
schrift für Electrochemie. If an electric arc is operated in air 
between metallic electrodes, a much higher voltage is 
required with alternating current than with direct current, 
because with alternating current the are is broken 
periodically and must be lighted again. It is essentially 
different in electric furnaces, like carbide furnaces, because 
the arc plays here in a highly heated gaseous atmosphere. 
Experiments of the authors show that with the same arc 
length the voltage is here the same for direct and for 
alternating current. The results in carbide manufacture 
are the same with direct or alternating current, under 
otherwise equal conditions. In laboratory furnaces direct 
current at 30 or 35 volts is advantageous. On an 
industrial scale alternating current is preferable, on account 
of its easier transmission and transformation, and the 
higher voltage (60 or 65 volts) is necessary, because in 
order to pass a large current one must have a voluminous 
arc of a certain fair length. 


HIGH-TENSION LINES IN NEW YORK STATE. 


A Bill has been introduced in the New York State 
Legislature which calls for the installation of a properly 
grounded “catchnet” under every line of 20,000 volts or 
over crossing public streets, highways, railway tracks, 
omals, or which passes over other aerial wires. It is 
specified that the net should be at least 8ft. below the 
high-tension circuit, shall not be less than 20ft. wide nor 
lows than 28ft. from the ground, nor less than 4ft. from any 
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other wire. Furthermore, it shall be supported by poles, 
towers, or other structures erected outside of the limits of 
the public street, highway, etc., for the full width of the 
erossing and at least 6ft. beyond on each sido, and of 
sufficient width and so constructed as to assure the 
retention of any transmission lines that may fall upon it. 


LONDON ELECTROBUS COMPANY. 


The London Electrobus Company, Limited, during the past 
week invited subscriptions at par for 240,000 ordinary shares 
of £1 each and 12,000 deferred shares of 5s. each. Subscribers 
for ordinary shares of this issue were given the right to apply 
for one deferred share for each 20 ordinary shares. After the 
holders of the ordinary shares have received in each year a 
dividend of 10 per cent. the available balance of profits will be 
divided as to one-half among the holders of ordinary shares, 
and as to the other half among the holders of deferred shares. 
The company was formed to run electric omnibuses for the con- 
veyance of passengers on the streets of the Metropolis, and 
after experiments and nine months’ actual service with a small 
fleet of electrobuses, the directors claim that the results show 
that the electric omnibus must replace other omnibuses on the 
streets of London. The prospectus states that, starting with 
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only a few vehicles in July, 1907, the number has been ually 
augmented, and it is intended to utilise the p of this 


issue to increase the number of vehicles and to provide such 
further garage accommodation as may be necessary. Contracts 
for the supply of 125 vehicles with the right to call for delivery 
of a further number, and contracts for the maintenance of tyres 
and accumulators, have been entered into. The actual running 
figures for the nine months from July 15, 1907, to April 14, 
1908, as supplied and vouched for by the company's traffic 
manager and garage superintendent, and certified as correct by 
the company's auditors, are as follows: number of passe 
carried, 970,271; number of car miles run, 93,482; average 
takings per car mile, 15:060d. Taking Sir Douglas Fox and 
Partners’ estimate of 94d. per car mile for expenses, a profit of 
534. per car mile is shown. 


METROPOLITAN ASSOCIATION OF ELECTRIC 
TRAMWAYS MANAGERS. 


The members of this association met in conference at 
4.30 p.m. at the Municipal and County Club, Whitehall, S.W., 
on Friday, the 24th ult., to receive and discuss the report of 
their committee on matters relating to the licensing of electric 
cars, etc. It was unanimously decided to press for modification 
of such clauses of the Metropolitan Public Carriage Act of 1860 
as were deemed necessary for present-day practice. The 
members subsequently held their usual dinner, and those 
attending were Messrs. Blain (West Ham, chairman of the 
association), Bruce (London County Council), Coveney (Erith), 
Schofield (Leyton) Haminond (Metropolitan Electric Тташ- 
ways), Shaw (Ilford), Howard (Barking), Mittelhausen (Bexley), 
Ullman (East Ham), and Goodyer (Croydon, hon. secretary). 
Messrs. Murray (Walthamstow), Spurr (Walthamstow), Hulme 
(South Metropolitan Tramways), Balfour (Dartford), and Sir 
Clifton Robinson (London United Tramways) were unavoidably 
absent. 


PUBLICATIONS RECEIVED. 


* DEVELOPMENT AND ELECTRICAL DISTRIBUTION OF WATER 
Power,” by Lamar Lyndon, consulting engineer. New York: John 
Wiley and Sons. London: Chapman and Hall, Limited. 8vo. 
vi. +517 pages, 158 figures. Cloth, 12s. 6d. net. This is not a 
text-book, but a purely engineering treatise in which all the 
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salient facts concerning the hydraulic development of power, 
its conversion into electrical energy, and its transmission over 
long distances are collated and their interdependence shown. 

* ELECTRICITY : WHAT is IT?" by W. Denham Verschoyle. 
London : Swan Sonnenschein and Co., Limited. 2s. 6d. net. 

* МлсніхЕ Design, CONSTRUCTION, AND DRAWIN , by 
Harold J. Spooner, A. M. I. C. E., M. I. Mech. E., etc. London: 
Longmans, Green, and Co., 39, Paternoster-row, E. C. 10s. 6d. 
net. This is a text-book for the use of young engineers, and 
contains 86 tables and over 1, 400 figures. 

“Tue EvoLurioN oF Forces,” by Dr. Gustave Le Bon. 
London: Kegan Paul, Trench, Trübner, and Co., Limited, 
Dryden House, 45, Gerrard-street, Soho, London, W. 5s. In 
this work Dr. Le Bon develops further the strikingly novel and 
original theories put forward by him in ‘‘The Evolution of 
Matter.” As in the last-named work, he enunciated the 
doctrine, which he was the first to deduce, that all matter is con- 
tinually in a state of dissociation and decay, so in this he goes 
into detail into the corollary that the atom is a great reservoir 
of energy, and itself the source of most of the forces of the 


universe. 
Catalogues, Lists, etc. 


The Accumulator Industries, Limited, 4, White-street, Moor- 
fields, E.C., have issued a new price-list of Al ignition 
accumulators. 

Messrs. T. W. Broadbent, Limited, Victoria Electrical 
Works, East-parade, Huddersfield, have sent us a copy of 
their latest leaflet which deals with two and three phase motors. 

Messrs. Credenda Conduits Company.  Catherine-street, 
Aston, Birmingham, have sent us a copy of their latest list of 
conduits and fittings, the patterns illustrated being ones which 
have proved most efficient where a watertight installation is used. 

The Consolidated Accessories Company, 27, Clements-lane, 
London, E.C., selling agents for Messrs. Geo. W. Green and 
Co.’s traction specialities, have issued a pamphlet dealing with 
tangential suspension for overhead conductors, the patent of 
Mr. P. J. Pringle. 

The Electrical Company, Limited, 121-125, Charing Cross- 
road, London, W.C., have sent us copies of several publications 
dealing with electricity in printing works and in cotton mills, 
and the steam-turbine equipment on the express steamer 
** Kaiser," of the Hamburg-Amerika Line. 

Messrs. Venner and Co., 6, Old Queen street, Westminster, 
S.W., have issued a list relating to the Venner time switch, 
which is suitable for incandescent street-lighting. The clock 
has a high-class lever escapement, fully jewelled, non-magnetic, 
compensated for temperature. It is entirely enclosed in a dust- 
proof, spun-brass cap, and is insulated from the switch. It 
runs 14 days on one winding. The switch is very simple, 
positive in action, and gives rapid make and break on platinum 
contacts. It is suitable for 14 amperes at 290 volts. 

Messrs. Morris and Lister, Coventry, in their latest list (No. 12) 
give particulars of the Morcom and Walshe patent inductive 
load or choking coil which they are manufacturing. This piece 
of apparatus is of an entirely novel design. It was fully 
described in the recent paper read before the Birmingham 
Branch of the Institution of Electrical Engineers by Mr. К. К. 
Morcom and Mr. D. K. Morris. As was clearly pointed out 
in the discussion which followed the paper, it is an article which 
is of considerable value in connection with the testing of large 
alternators on a given power factor. 

Messrs. Bergtheil and Young, Limited, 12, Camomile-street, 
London, E.C., have recently pus upon the market as a very 
important addition to their already well-known variable-speed 
electric motor driving equipments, a single-phase alternate- 
current variable-speed motor which 1s capable of developing a 
starting torque equal to twice full-load running torque, or a 
slightly higher torque than this, and of running at any speed 
between an absolute crawl and maximum for any length of time. 
This motor is eminently suitable for the driving of rotary and 
flat-bed printing presses, calenders, calico-printing machinery, 
machine tools, electric lifts, organ-blowing equipments, and so 
on. Details of this motor and the push-button controlling 
Bystem are given in leaflete, which will be supplied to anyone 
interested. 

The Wilson-Wolf Engineering Company, Limited, Thornton- 
road, Bradford, have issued their new catalogue of Arctic 
propeller ventilating fans. They have embodied several 
improvements in their fans—viz., a combined ‘‘thrust and 
journal" ball bearing, which enables a standard fan to be fixed 
in either a vertical or horizontal position to discharge air in 
either direction, and the new ‘‘ Propeller " type blade, which is 
capable of dealing with a much larger quantity of air than the 
old-fashioned box-type blade. They are, however, prepared to 
fit the box blade if desired. The catalogue has been compiled 
with a view to supplying all information likely to be of use to 
contractors, shippers, consulting engineers, and the trade gene- 
rally, and gives full details of prices of fans, regulators, 
accessories and spare parts, dimensioned fixing drawings, and 
shipping weights, etc., together with outputs of both belt and 
electrically driven fans. 


Messrs. Taylor, Taylor, and Hobson, Limited, Stroughton- 
street Works, Leicester, have issued a pamphlet describing 
their indicators of temperature for hardening steel, which 
depend on the very simple fact that at the recalescence tem- 
perature at which carbon steel should be hardened it becomes 
non-magnetic. (ther pyrometers as used for hardening steel 
require the preparation of cooling curves for each sample of steel 
to be troated, and the use of pyrometers somewhat delicate to 
handle are liable to error. Their magnetic indicators require 
no cooling curves to be taken, but deal perfectly with any 
variety of carbon steel as it comes to be hardened, and have little 
or nothing to get out of order. We have seen a р fractui e 
of a piece of common tool steel hardened by means of the simple 
hand indicator. The fineness of grain shows the effectiven 
of the gauge. We are assured that these appliances, which 
Messrs. Taylor, Taylor, and Hobson, Limited, have used daily 
in their own toolroom for nearly two years, have established 
the remarkable record that of all the miscellaneous jobs that 
have been dealt with, not & piece has been wasted by poor 
hardening or by the very common troubles of warping and 
cracking. Prof. J. O. Arnold, of Sheffield, says: The theory 
of your device is scientifically correct, because in steel capable 
of properly hardening, the carbon change point, Acl, and the 
magnetic change point, Ac2, are рене identical, occurring 
in а range of temperature extending from about 720deg. C. to 
740deg. C., the maximum absorption of heat being registered 
by the pyrometer at about 750deg. C.“ 


PERSONAL. 


The Bury St. Edmund's Town Council have increased the salary of 
the borough electrical engineer, Mr. 8. E. Day, to £175 per annum. 

Mr. J. A. Sykes has resigned his position as deputy electrical 
зашо of Heston aud Isleworth in order to take up an appointment 
in ow. 

Mr. Herbert Laws Webb sailed for New York on Satarday, the 
25th ult, by the ‘‘ Lusitania" for the purpose of looking into the 
latest developments iu telephone work. 

Mr. A. Blackmore, of the clerical staff of the Bournemouth Cor- 
porsuon tramways, has been presented with an inlaid rosewood clock 
rom the staff of the Сог oration tramways on the occasion of his 
marriage. 

We congratulate Mr. John G. Brnoe, resident engineer of Willesden, 
on the occasion of his marriage to Miss G. Brown, second daughter of 
C. T. Brown, Esq., of Hampstead, which was solemnised at the parish 
church, Hampstead, on April 22. 

Mr. Patrick Hamilton, formerly manager of the electrical depart- 
ment of Messrs. Kelvin and James White, has joined the board of 
directors of Everett, Edgecumbe, and Со. Mr. Hamilton will take 
an active part in the supervision aud design of the company's various 
produets and iu the management of the business Ее ТАП, 

On the 15th ult. the Birmingham Local Section of the P. апа О. 
Batti-Wallshs' Society held their first smokiog conoert under the 
chairmanship of Mr. J. P. Kemp, of the Birmingham electric su 
department. A very successful evening was spent, nearly 70 deben 
and their friends being pemi which augurs well for the success of 
the first local section of the society. All particulars of the society 
may be obtained from the hon. secretary, 50, Alcester-road, Moseley, 
Birmingham. | 


LEGAL INTELLIGENCE. 


SPENGEL v. RAND CENTRAL ELECTRIC WORKS. 


In the Chancery Division on Wednesday Mr. Justice Swinfen-Eady 
heard a claim by Mr. Spengel in the matter of the Rand Central 
Electric Works. The question his Lordship was asked to determine 
was the amount for which Mr. Sprengel һай to prove in the winding 
up of the company. His claim was under an agreement by which he 
was appointed general manager of the works and business of the 
company. He was to be paid a salary and a further remuneration 
by percentage шоп the profits. No question arose about his fixed 
salary ; the whole question was with regard to his further remunera- 


tion. The agreement provided that he was to be paid a further 
remuneration equivalent to 5 per cent. of the шр net profits of 
the company. The company carried on business for a time, and in 


1907 it was sold to the Victoria Falls Power Co. The claimant said 
that on tho sale of the assets the proceeds were more than sufficient 
in value to repay the capital account, that there was a surplus left, 
and that he was entitled to & percentage. He had an alternativo 
claim. He said thaf the liquidator in estimating the profits for the 
riod from Dec. $1, 1905, to Jan. 1, 1907, had made a mistake, 
use he had debited аз against the гои of the year and before 
arriving at the net, profit а sum of £26,990, and the claimant said 
that that was strictly a renewal fund, and that seeing that before the 
balance sheet and profit and loss accounts were e up the works 
had zo sold to the Victoria Falls Co., there was no need for any 
renewal. 

His LorpsHiP ssid the short answer to the first part of the claim 
was that the claimant had failed to prove that the proceeds of sale 
were such as he alleged. As regarded the alternative claim he was 
satisfied that the claimant’s objection was not well founded. The 
practice of the company had been to write off a proper and sufficient 
sum for depreciation In his Lordship's opinion the claimant was not 
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entitled to take as the net profit for the 13 months the gross profit. 
He was bound to allow а proper sum for depreciation, and the £26,990 
80-called renewal was, in fact, 15 months' depreciation, and that must 
be deducted before the net profits were arrived at. The claimant was 
entitled to £64. 6s. 11d. the balance, plus £144. 12s. in respect of a 
slip which had occurred. 


COMPANIES’ MEETINGS AND REPORTS, 


BRITISH ALUMINIUM. 


The thirteenth ordinary general meeting of the British Aluminium 
Co. was held on Friday last at Winchester House, Old Broad-street, 
E O., Mr. John D. Bonner, chairman of the Company, presiding. 

In moving the adoption of the report (Electrica? Engineer, April 24), 
the OHAIRMAN said the profit for 1907 of £120,481 was, with the 
exception of the record profit for 1906, considerably greater than that 
of any previous year. He felt this was satisfactory in view of the 
derangement of the metal markets of the world which followed on the 
collapse in copper last June. The immediate consequence of that 
eollapse was a tremendous falling off in the demand for all metals, 
and this had since continued sluggish, notwithstanding the material 
recessions in price which had from time to time take place. Latterly, 
however, aluminium had been in much better request, and important 
buyers had assured him during the last few weeks that great  develop- 
ments in the industry might be expected when consumers realised 
that continuous supplies of the metal could be counted upon at about 
the present price, or, at all events, at a price not greatly higher than 
that now ruling. There was an impression existing, he said, that 
prices had been reduced by the principal producers in the hope of 
killing smaller competitors, and that if that end were attained a sharp 
advance might be oxpected. The best answer he could give to 
that was that they had contracts concluded for deliveries extend- 
ing to 1910, and contracts for further large quantities were on 
the point of completion on the basis of that day’s current price. 
The fact was that the aluminium industry had entered upon 
a new phase. They would have in the future to be content with a 
much smaller percentage of profit than they had hitherto been accus- 
tomed to, so that they would have to greatly increase their sales to 
. continue to secure satisfactory results. Up to the end of last year 

their only producing works were those at Foyers, but now that their 
works at Stangfjord and their temporary works at Kinlochleven were 
in operation their output should this year be about twice what it was 
last year, and by about the middle of next year their great works at 
Kinlochleven should at last reach the producing stage. The develop- 
ment of their Orsieres power scheme was proceeding very satisfac- 
torily, but they were not expecting to have any power available there 
until after the end of next year. Needless to say, the prosecution of 
those works had necessitated the provision of further capital, and 
they had accordingly issued 20,000 more ** A" preference shares and 
40,000 1908 conversion shares. These latter would become fully paid 
and be divided into preference and ordinary sbares at the end of the 
year, and the capital account would then be materially simplified and 
would consist of three classes of sharis—namely, £300,000 “А” 
preference shares, £500,000 7 per cent. preference shares, and £500,000 
ordinary shares, the two last-named participating equally in any 
роза remaining after 7 per cent. had been paid upon the ordinary 
ehares. 

Mr. E. E. Sawyer, M.A., M. I. O. E. (vice-chairman), seconded the 
resolution, which was carried unanimously. i 


SANTOS IMPROVEMENTS. 


The twenty-seventh annual general meeting of the shareholders of 
the City of Santos Improvements Co. was held in London on the 
25rd ult., Mr. D. M. Fox, chairman of the Company, presiding. 

In moving the adoption of the report, the CHAIRMAN said that the 
property of the Company was not now, as was the case & few years 
ago, limited to the supply of gas and water, but in addition to these 
important services it now comprised the tramway system of the city 
and suburbs, & railway line between Santos and the neighbourin 
town of San Vicente, besides а light railway in connection with the 
water supply—in all about some 35 miles of line—and, finally, an 
electric light and power installation of 450 kw. So far he saw no 
reason to regret these new ventures, for the extension of the scope of 
the Company's operations during the past 10 years had resulted in an 
advance year by year in the net receipts from the different branches 
of enterprise equal to, if not exceeding, expectations. "Turning to 
the report, he pointed out that the profit in London for the past 
year, after making allowance for depreciation and bad debts, was 
£45,363. 17s., an increase of £570, which, added to £2,630. 14s. 1d. 
brought forward from last year, made a total of £47,944. 11s. 1d. 
After providing for service of debentures, dividends on the pre- 
ference shares, and an interim dividend on the ordinary shares, 

aid in November last, the disposable balance amounted to 
£18,124. 1ls. ld. The directors proposed to deal with this balance 
in the following manner: £4,000 to reserve fund (raising it to 
£36,000), £2,000 to tramway renewals account (making it £6,000), 
and the payment of a final dividend of 44 per cent. (making 7 per 
cent. for the year, tax free), leaving a balance of £35,124. 11s. 1d, to 
be carried forward to the next account. The chairman then dealt 
with each undertaking separately. With regard to the electric light 
undertaking, the net revenue for the year under review showed an 
increase of £756, which was a material improvement over the 
previous year, and he 1 that during the current year still better 
results would be obtained. There were 417 Nernst street lamps for 
public lighting and 270 private consumers on Dec. 51 last. The 


liament would stim 
ance, with strikes in all parts of the country, which could not fail to 


Compeny would be 


expenditure on capital account on the various undertakings, but 
chiefly electric lighting, amounted to £10,785. 9s. 2d. He mentioned 
that further capital would be required for the electrification of a 
section of the tramways, and for other purposes, The work was com- 
menced in November last, but the rainy season between October and 
March had prevented any great progress being made. The considered 
it advisable in the shareholders interests that а member of the firm of 
Messrs. Mordey and Dawbarn (the Company's consulting electrical 
engineers) should go out to Santos to report as to the best means of 
carrying out the electrification of a portion of the tramways. He was 
glad to say that they had reported favourably on the whole scheme. 
Nearly all the rails required were on order, and other material was in 
hand, and it was their intention to push forward the work as 
vigorously as possible to completion. | | 

Mr. F. HENDERSON seconded the motion, which was unanimously 
adopted. 


BABCOCK AND WILCOX. 


The annual general meeting of the shareholders of Babcock and 
Wilcox was held on Friday at the Cannon-street Hotel, E.O., Mr. 
John Dewrance, chairman of the Company, presiding. 

The CHAIRMAN, in moving the adoption of the report (Electrical 


Engineer, April 24), said that the accounts showed а balance of 


£266,264 for disposal, which appeared to be a considerable proportion 


as against the capital of the Company ; but the balance-sheet revealed 
that the nomina үе es owing to the conservative policy which had 
L] 


always been pursued, was very small in proportion to the total assets 


and to the total transactions of the Company, and, therefore, the 
po was really not a vory large one чо the Company's trading. 
a 


ome of their customers fancied that too large profits were made, but 


such was not the case. The reason why they were able to make such 
& good profit was that they had a magnificent organisation thro ; 
the world, that the factory had been extended, and that every detail 
of the machinery had been perfected to such an extent that the 
Company were able to make a profit on prices which their oom- 
petitors could not even touch. 
extremely competitive, 
exceedingly well-organised arrangement of the Company that 
they were able to make a profit in these competitive branches. The 
factory had been very well occupied for the first three months of the 
current year, and the directors had every reason to believe that the 
next accounts would not show any very considerable slump as com- 
pared with thuse now presented. 
serious legislative attempt to restrict the output of coal, which was a 


hout 


Much of the business was 


and it was only on account of the 


hey were threatened with a very 
highly important factor, and he hoped that the legislators would think 


twice before entering upon so very dangerous a step. Practically 


every man who was largely interested in coal had expressed the opinion 


that the Bill, if passed, would be an extremely serious thi for the 
country, and he trusted it would not pass into law. In addition to 


the shortage of supply which would result from it, the Act of Par- 
ate an enormous amount of commercial disturb- 


have a serious effect upon this Company as well as upon others. There 
had been instances of these dangerous legislative threats being shelved. 
He ho it might be the case with thisone. Otherwise he thought 
he could safely say that the staff which had worked so well for the 
ual to most of the ordinary commercial con- 
tingencies against which they had to provide. 

Mr. OHARLES A. KNIGHT seconded the motion. 

Replying to shareholders’ questions, the CHAIRMAN said that the 
value of the investments was not written down at Dec. 51 because it 
was felt that the depreciation then existing was abnormal; but a 
reserve was made against such depreciation. Since Dec. 51 the value 
had improved, until it was now within £7,000 or £8,000 of cost. 
It was interesting to note that in the last three years the divi- 


dends received on gilt-edged securities only equalled the depreciation 


in their value to Dec. 51, 1907. 

The report and accounts were adopted, and a resolution was 
providing for the payment of the preference dividend for the half-year 
to Deo. 51, together with a dividend of 8 per cent. and a bonus of 
4 per cent., both free of income tax, to holders of ordinary shares 


registered on April 15, with £100,000 to the reserve fund and £38,664 
carried forward. 


DUDLEY AND DISTRICT ELECTRIC TRACTION. 


The ordioary pm meeting of the Dudley, Stourbridge, and 
District Electric Traction Co. was held at Norfolk-street, London, on 
the 25га ult., Mr. A. C. Miles presiding. There was a very small 
attendance, and the Aras were brief and formal. 

Mr. MILEs said that, in spite of the inclement weather and the 
depression caused by bad trade in the district, satisfactory progress 
had been made. The traffic receipts had been maintained to within 
lld. of the amount for the previous year, notwithstanding a falling 
off in passengers to the number of nearly 130,000. Expenses of 
repairs and maintenance had increased on account of the additional 
repairs that had to be carried out to the rolling-stock апа the 
permanent way, which had called for the greatest attention. Tho 
items under administration and general expenses were about the same 
as last year. There was no doubt that the centralisation of the 
workshops for the whole system at Tividale would tend to economy. 
It would also be seen that the directors had provided for renewals 
before arriving at a profit, and a sum of £2,000 had been set aside for 
that purpose, thus reducing the divisible profit to £7,948. After 
paying debenture interest, etc., the remaining profits had been allo- 
cated to preference dividend and to the reserve. This the directors 
considered a very satisfactory manner of dealing with it. They 
deplored the result of the appeal case before the House of Lords, by 
which the Company would receive some £16,000 less than had their 
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undertaking been purchased under the Light Railways Act. They 
proposed to use the purehase money to be received from Dudley for 
the purpose of purchasing the Kinver Light Railway, which was one of 
the.most improving properties, the net profit showing as much as 
35 per cent. more this year than that earned in the previous year. 
The increased profit on this line could be traced almost оова, to 
the fact that under the management of the joint committee passengers 
went from all points of Birmingham right through to the holiday 
resort. With regard to the agreement proposed to be entered into 
with the Shropshire Power Co., it was hoped that an economy would 
be effected. The power company would be able to generate electricity 
on а much larger scale than the Company, and the Company would 
thus be able to purchase current much cheaper than they had ever 
been able to generate it for themselves. The parcels and goods traffic 
showed a рев of £96. "This was only in the early stage of develop- 
ment, and the directors hoped that it would become a substantial 
portion of the Company's undertaking. 

The report and accounts were adopted, a dividend of 5 rer cent. 
being declared. 


JOHNSON AND PHILLIPS. 


The third annual fenem meeting of the shareholders in Johnson 
and Phillips was held on Monday at Winchester House, Old Broad- 
street, E.O., Mr. Robert W. Blackwell, chairman of the Company, 
presiding. 

The CHAIRMAN said: At this, the third meeting of the Company, 
I am glad to be able to say that the business of tho Company has been 
sustained—in fact, the turn-over has been the largest during any year 
of our existence. That, however, must be attributed in some con- 
siderable part to the very large increase in the cost of material during 
the earlier part of the year. At the present time we have to report 
that the profit for the year on trading account, after making provision 
ior bad and doubtful debts, and after charging to revenue for main- 
tenance of buildings, plant, etc., £4,300, amounts in all to £31,529. 
l9s. 9d. The balance brought forward from the previous year was 
£11,451. lls. 7d., апа that puts at our disposal for appropriation 
a total amount of £42,981. 118. 4d. It has seemed well to the 
directors out of this amount to provide for depreciation on build- 
ings, plant, etc., the sum of £5,500. The remuneration of your 
directors and your auditors’ fees take up £1,360. The interest 
on debenture stock to Dec. 31, 1907, amounts to £8,498. 
4s. 3d., and in view of the general depreciation which has 
taken place in all industrial securities your directors have thought 
it best to write down the investments of tho Company by £500. 
The total of the above deductions amounts to £15,858. 4s. 3d., 
so that we have left available for dividend a balance of £27,123. 7s. 1d. 
Out of this amount it is proposed to pay a dividend at the rate of 
7 per cent. per annum on the 175,000 ordinary shares, which will 
absorb the sum of £12,250, and your directors and auditors have 
decided that out of the balance it will be better to put aside to reserve, 
so as to make for the general security of the undertaking, the sum of 
£8,000, and to carry forward to the next year the balance of £6,873. 
7s. ld. The principal matter to which I would like to call your 
attention at the present moment is that the business of the Company 
being centred in general telegraphic and submarine work, in the 
working of indiarubber and in the manufacture of cables of all 
varieties, we have consequently been sufficiently fortunate to escape 
the very great troubles which have been met with by those companies 
who are solely engaged in the manufacture of distinctly electrical 
engineering apparatus. The new works which were started in 
the earlier part of last year have been entirely completed. I 
am glad to say that they have been thoroughly and entirely 
occupied during the whole period under review, and I believe that 
any shareholder who pays a visit to the works will see how well the 
new shops have been kept in operation, and will consider that the 
investment made therein has beon thoroughly justified. In view of 
the very considerable price which we have to pay annually for the 
supply of motive power, we are extremely glad to note that steps aro 
being taken to obtain such parliamentary powers as will really pro- 
vide for something in the nature of a bulk supply for London. At 
the present moment we are practically dependent upon a single source 
of electrical power, so that any breakdown in an individual station 
would prove to be of the very greatest possible disadvantage to us, 
whereas if we obtained a constant and reliable supply from a central 
source it would not only be of a great advantage to us, but it would 
unquestionably be of great advantage to all other manufacturing 
interests established in the neighbourhood of London. There is 
just another point to which I wish to call your attention. We have 
just received a circular which has been issued by a firm of brokers 
who are apparently desirous of disposing of a certain number of 
shares in Johnson and Phillips, and who have taken this method 
of calling the attention of possible purchasers to the fact. You 
will see from a first glance at this circular that it produces the 
impression it is the Company itself which is issuing shares. As a 
matter of fact, the directors wish me to forcibly state that they con- 
sider this method of trade advertisement as one which is most 
detrimental to the affairs of any limited company, and is. wholly 
unjustifiable, The circular, it will be noticed, includes not only a 
complete copy of Johnson and Phillips’s balance-sheet and the names 
of the directors in full, but it also includes a blank application form 
for the amount of shares which they are apparently m to 
issue. This circular seems to have reached certain of our shareholders 
on Saturday last, and we have received constant inquiries as to why 
we are selling these shares, what we ntee in connection there- 
with, and why we are cutting the price, etc. Now, we believe as 
thoroughly as anybody in push, in business enterprise, and in adver- 
tising, but this type of hustle is, to my mind, something which should 
be most seriously condemned. I have nothing further to add, and I 
will now conclude by moving: That the report of the directors 


produced, together with the annexed statement of the Company's 
ош at Dec. д1, 1907, duly audited, be received, approved, and 
adopted. 

Sir Henry BEN BHO, K. O. B., D. S. O., R. N., seconded the motion. 

Replying to various criticisms, the CHAIRMAN said that the new 
buildings were entirely fireproof in every respect. The erection of the 
buildings themselves was properly chargeable to capital account, but 
the expense incurred in moviug into the new works had been charged 
to the revenue account. That, to a certain extent, was the explana- 
tion of the slight drop of something under £2,000 in the total 
amount of the gross profit. With regard to the question of takin 
shares as part consideration of purchase money, the Company h 
taken little or nothing in shares in any concern ; in fact, it would be 
noticed that the Company only held investments of every class to 
the amount of £4,422. ith regard to the remark which had been 
made in respect to the circular, he had not the slightest objection to 
any person issuing shares in Johnson and Phillips, but what he 
objected to was the form in which the offer was made, which to his 
mind gave the impression that it was the directors of the Company 
who were issuing the shares, What he complained about was the 
way in which the firm's name had been used. By putting the name 
of Johnson and Phillips at the top of the circular it gave the 
impression that it had been issued by the Company. Аз to the 
prospects of the Company, at present they were not so full of orders as 
they were at this time last year, but they had no reason to suppose 
that they would continue to have less business than they had last 
year. They werea little below what they were & year ago, but that 
was largely due to the fact that they had cleared the shops of 
very large contracts almost immediately before the ond of the year. 
The shareholders must remember that last month's work was several 
times greater than that of any of the previous months. | 

The resolution was then put to the meeting and carried unanimously, 
and Sir Henry Benbow, the retiring director, was re-elected a director 
of the Company. 

The CHAIRMAN next proposed : ''That the following dividend be now 
declared out of the net profits of the undertaking for the 12 months 
ended Dec. 31, 1907, upon the capital issued on that date— 
namely, on the £175,000 ordinary shares a dividend of 7 per cent. for 
the year, such dividend to be paid on April 30 next to the share- 
holders appearing on the register to-day.” 

E resolution was seconded by Sir HENRY BENBOW, and unanimously 
opted. 


BRISBANE ELECTRIC. TRAMWAYS. 


The seventh annual general meeting of shareholders in the Brisbano 
Electric Tramways Investment Co. was held on Wednesday, Mr. Н. Е, 
Beeton presiding. 

The OnAIn MAN, in moving the adoption of the report, said the 
results of the past year exceeded in excellence those of any previous 
year in the history of the undertaking. They were due to a oon- 
tinuance of the growth of prosperity which they had experienced 


during the preceding two years, and reflected the perhaps unexampled 
мо of Queensland since the return of favourable climatic con- 
itions three years ago. Since 1904 the statistics of production and 


revenue in Queensland had grown by leaps and bounds. During this 
short period over £1,000 000 had been expended upon works of public 
utility without any increase iu the public debt. Such financial results 
were the more encouraging when they considered the disturbance in 
revenue which Опека suffered in consequence of federation. Their 
figures showed, briefly, that in three years, with no extensions, no 
material additions to plant, and with very little increase in the 
number of miles run, they had carried 33 per cent. more passengers 
and taken 25 per cent. more receipts, so that the car mileage receipts 
had risen from 94d. to nearly 1s., in spite of a reduction in the 
average fare; and their percentage of working expenses had fallen 
from 60 to 53 per cent., in spite of an increase in the cost of coal 
and labour. Whilst such results were mainly attributable to the 
improvement in the economic conditions to which he had referred, 
they were partly due to the capable and assiduous management of Mr. 
Badger, to whom the shareholders continued to be deeply indebted. 
Turning to the accounts for the past year, and combining the figures 
of the two companies, the total receipts amounted in 1907 to £159,230, 
as compared, in 1906, with £141,732, showing an increase in receipts 
of £17,497 ; and the expenditure in 1907 was £88,116, as compared, 
in 1906, with £82,770, or an increase in expenditure of £5,345, 
There was а net improvement in 1907, as compared with 1906, of 
£12,151. The Brisbane Tramways Co., of which they held all the 
shares, had placed to its renewals fund & sum of £15,000, thereby 
raising it to £39,000 and bringing the total of undivided profits avail- 
able for renewals, etc., to about £58,000, and was paying in dividend 
a total for the year of £57,000. This enables them to satisfy deben- 
ture stock interest a'd preference dividend, and to recommend the 
payment of a dividend on the ordinary shares of 4s. per share, or 
4 per cent., free of income tax, and to carry forward to next account 
£22,130. 1s. 5d. The current year was showing already a considerable 
improvement on the past one, the comparative receipts for the past 
three months showing the following increases: for January, £1,875; 
for February, £2,590 ; and for March— when the weather was exceed- 
ingly bad—2£1,291; ог а total for the first quarter of £5,556. 
Taking into account the incidence of leap je the receipts gave 
an increase for the same number of days of over 25,000 as com- 
pared with 1907, and the receipts per mile run for the first three 
months of this year had been 12:2d., as compared with 10 77d. in the 
corresponding period of last year. The traffic, indeed, was growing 
at sueh a rate that the tramway company's plant was being increased 
by the addition of another generating unit and 12 new cars. The 

had hoped to have these all in operation in time for the annual agri- 
cultural exhibition, which took place in August, but owing to the 
Strike on Tyneside there waslikely to be some delay in delivery of 
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the generating unit. Mr. Badger, however, might be relied upon to 
do what was possible to meet the difficulty. He moved: That a 
balance dividend on the preference shares of 2s. 6d. per share, less 
income tax, be declared, making, with the interim dividend paid in 
November last, 5 per cent. p annum, and that a dividend of 4e. per 
share, or 4 per cent., free of income tax, be declared on the ordinary 
shares.” is, after being seconded, was unanimously agreed to. 


WOLVERHAMPTON DISTRICT TRAMWAYS. 


Presiding at tke annual general meeting of the Wolverhampton 
District Tramways in London on the 23rd ult., Mr. 8. Е. BLUND- 
STONE said that, although the profit available was apparently lees by 
£1,000 than the previous year, the directors had adopted the principle 
of providing for a renewals fund before arriving at the profit, and 
£1,000 was charged for that purpose, and & further sum of £500 was 
placed to reserve. That compared with £1,000 for the two items last 
ү The traffic receipts were £1,000 more, the 5 carried 

ving increased by 28,000, which was a very satisfactory figure con- 
sidering that trade was very bad in the distriet covered. The car 
miles run were alsd more. During the present year they did not 
expeot that repairs would be so heavy. The general expenses also 
included items for the new Tividale car-sheds—a large establishment 
for all the mn аво the subscription to the British Electrical 
Federation. ose items had not previously appeared in the accounts. 
There was a considerable delay in the paren of the purchase price 
of the tramways which the Oompeny sold to the Corporation, but that 
&rose on the question of the appeal to the House of Lords. That, 
however, had now been settled, and the terms of the lease to be 
granted were being considered. 

А dividend was declared at the rate of 14 per cent. per annum. 


KALGOORLIE ELECTRIC TRAMW AYS. 


The report of the Kalgoorlie Electric Tramway (Western Australia) 
for the year 1907, to be submitted at the meeting on May 6, states 
that the gross receipts wore £48,008, as compared with £51,579 for 
the previous year, while the net profits amounted to £16,270, against 
£17,546 for 1906. The directors regret to report a falling off both in 
receipts and profits, owing to the reduction in the number of men 
employed at mines which have installed labour-saving machinery, and 
also owing to the smaller number mining on their own account. 
During the year tho cars travelled 650,530 milos and carried 5,052,941 
passengers, as compared with 673,544 miles run and 3,220,788 
"recede earried during 1906. The number of units consumed in 

907 was 930 231 (value, £10,658), as against 955,109 (value, £10,929) 
in 1906. The earnings per car mile in 1907 were 17:635d. and expenses 
11:17d., as against 22d. earnings and 11°34d. expenses during 1906. 
The expenses рег cent. of earnings in 1907 were 68 36d., while in 1906 
they were 62 2d. The Bill for the Trans-Oontinental Railway scheme 
was reintroduced, and passed by the Commonwealth Parliament, and 
this all-important work is, therefore, one step nearer accomplishment. 
Owing to the depression in the money market, the directors have been 
able to redeem a larger amount of debenture stock than was anticipated 
when the Company was formed. The directors deeply regret to 
announce the sudden death of their valued colleague, Mr. R. О. Е. 
‘Ogilvie, A. M. I. O. E., whose advice on technical engineering subjects, 
especially during the construction, was of great service to the 
Company. The construction being now completed, the directors do 
not propose to fill the vacancy, but to reduce the expenses accordingly. 


MERTHYR ELECTRIC TRACTION. 


The report of the Merthyr Electric Traction and Lighting Co. for 
the year ended Dec. 31, 1907, states that the total capital expenditure 
to Dec. 31, 1907, amounted to £107,288. The directors have had 
under consideration the question of making provision for the cost of 
renewals other than those ordinarily charged against the year's 
revenue, and have accordingly debited the profit and loss account 
with £1,000, to be placed to a renewals provision account. The 
gross receipts on light railways for the year amounted to £11,265, 
and the gross receipts on account of electrical supply to £5,872, 
making with £206 sundry receipts a total of 217544 After 
deducting all expenses chargeable to revenue, including £2,056 for 
debenture interest and placing £1,000 as mentioned above to a 
renewals provision account, there remains a surplus of £4,347, making 
with the £436 brought forward a total of £4,783. The ent of 
the dividend on the preference shares for the 12 months ended Oct. 15, 
1907, amounting to $1,500, reduces this sum to £3,283. The directors 
recommend to place £1,260 to depreciation and reserve account, to pa 
a dividend of 5 per cent. on the ordinary shares, and to carry forward 
£553. Tho sum of £263, being the cost of renewing plates in the 
battery, has been charged against the renewals provision account, The 
results from the year’s working of the electric supply continue to show 
satisfactory progress. The receipts amounted to £5,872 and 
the expenditure to £2,103. The gross receipts from the light railways 
show an increase of £626 and the expenditure an increase of £386, 
making а total improvement of £289 in the groes profit. 


GREAT NORTHERN TELEGRAPH OF DENMARK. 


The report of the Great Northern hg do i Со. of Denmark states 
that the Company's submarine system has not been subject to more 
frequent interruptions in 1907 than in previous years, although durin 
the lest two years the number of cables in Europe has been in 

by two, or rather by four, the Shetland-Faroe-Iceland cable and the 
Denmark-Libau-St. Petersburg cable, each being composed of two 


March 31, 1908, states that the accounts show a net 


- 


distinct section. The downward tendency of the traffic receipta has 
not yet ceased, as they decreased by about £15,200 as compared 
with 1906, owing to the same reasons as those mentioned last 
year, and further to the loss on exchange, which amounted to 
about £5,000. Interest has slightly increased, whilst sundries has 
slightly decreased. As to expenses, salaries and wages have increased 
by about £6,520, and will continue to grow, the more so as the 
enhanced cost of living appears to have become chronic also in Europe, 
Expenses of stations, etc., have increased by about £1,480. Ordin 
supervision and maintenance, etc., have decreased by about £500 an 
instrumente and cella hy £120. The maintenance of ш һав 
increased by about £1,200, rates and taxes by. about £1,700, and 
travelling expenses by about £200. Bank commission has decreased 
by about £300, and sundries by about £1,700. Altogether the 
ordinary expenses are about £8 500 higher than those of 1906. The 
balance-sheet shows under Assets that the investments has decreased 
by about £3,660 on account of drawn bonds. It is impossible to 
increase this item because the directors are in exactly the same 
position in 1907 as in the preceding year—namely, that all the receipts 
of the reserve fund, and something more besides, has been absorbed by 
the expenses towards the St. Petersburg-Libau-Denmark cable, etc. The 
advances guaranteed by banks has been reduced by about £55,565 for 
the same reasons as in 1906, whilst the cash balance has been increased. 
by about £28,000, it being necessary to have funds available, and, 
lastly, sundry debtors has been increased by about £9,000. Under 
“ Liabilities ” the resorve and renewal fund has been decreased by 
about £21,500 on account of the heavy extraordinary expenses. The 
dividend equalisation fund has been increased only by the ordinary 
interest of its capital—about £14,000. The directors, however, pro- 
the same dividend and bonus as in the previous year—namely, 
50 per cent., of which 5 per cent. has already been paid as interim 
dividends The chairman was obliged, on account of failing health, 


| to ask to be allowed to resign the рое нов of managing director in the 


course of the present year. The has decided to substitute for 
the managing director a board of management. 


EASTERN TELEGRAPH. 


The accounts of the Eastern Telegraph Co. for 1907 show, subject to 
final audit, that, after making a contribution to the general reserve 
fund, payment of interest on the 4 per cent. mortgage debenture 
stock, dividend on the 34 per cent. preference stock, and three 
interim dividends of £1. 5s. per cent. each on the ordinary stock to 
Sept. 30 last, there is а balance available out of whioh the directors 
recommend the payment of a final dividend of £1. 5e. per cent. and а 
bonus of £2 per cent., both free of income tax, making, with previous 

ents on account, a total distribution of 7 per cent. on the 
ordinary stock for the year ended Dec. 31, 1907. 


SWANSEA IMPROVEMENTS AND TRAMWAYS. 


The report of the Swansea Improvements and Tramways Oo. for the 
half-year ended Dec. 31, 1907, states that the directors have had 
under consideration the question of provision for expenditure on 
renewals and reconstructions as distinguished from ordi repairs 
and maintenance, and they have decided, in addition to the deprecia- 
tion and reserve fund, to build up out of each year’s revenue a fand 
to be available for defraying or equalising the cost of extraordinary 
renewals of the permanent way and plant and equipment. They have 
accordingly set aside out of the year’s profits the sum of £2, for 
this purpose. The gross receipts amount to £27,816, being an increase 
of £2,741 upon the corresponding period of the poom year. After 
deducting all expenses chargeable to revenue, including debenture and 
other interest, and the amount payable to the Swansea Corporation in 
respect of the tramways and light railways leased from the Corpora- 
tion, and after charging profit and loes account with £2,500 for pro- 
vision for renewals, there remains a surplus of £5,288, The addition 
of the sum of £3,442 brought forward brings the available balance up 
to £8,751. The directors recommend to place to reserve and deprecia- 
tion fund £2,000, to pay a dividend on 15,000 ordinary shares at the 
rate of 3 per cent. for the year, and to carry forward £1,531. | 


KALGOORLIE ELECTRIC POWER AND LIGHTING. 


The report of the Kalgoorlie Electric Power and Lighting Oorpora- 
tion for the Pheri 1907 states that the trading as the amount of 
power sold during this period constitutes a record. The increase in 
the profit earned, though not proportionate to the power sold owing 
to the reductions made in price, is satisfactory. For the 12 months 
the profit is £26,597. After writing off reconstruction and — 
tion expenses (£850) and the cost of issuing debentures (S3, 786) to 
replace those which matured on Feb. 12, 1907 the balance is £22,010, 
which has been appropriated аз follows: debenture interest account, 
£2,091 ; dividends on рте осе shares, £6,750; dividend tax in 
Western Australia, £357; reserve for depreciation and renewals, 
£7,600; carried forward, £5,350. Sinoe the date to which the 
accounts have been made "p & dividend has been declared at the rate 
of 6 per cent. per annum for the six months ended March 31, 1908, 
on the preference shares, and the directors recommend a dividend at 
the rate of 5 per cent. per annum for the six months ending June 30, 
1908, on the ordinary shares. 


CRAIGPARK ELECTRIC CABLE. * 


The report of the Oraigpark Electric Cable Co. for the year ended 
fit of 57,198, 
which with £604 brought forward makes the sum of £7,732. The 
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directors recommend the following appropriations—namely, deprecia- 
tion written off buildings and machinery, £1,000 ; dividend (already 
peid) on 37,500 6 per cent. preference shares for half-year ended 

pt. 50, 1907, £1,125; ditto for half-year ended March 31, 1908, 
£1,125 ; dividend on 37,500 ordinary shares at 6 per cent. for the 
12 months ended March 21, 1908, £2,250 ; reserve account, £1,000 ; 
balance carried forward (subject to payment of directors’ fees for the 
past year), £1,252. The cable department of the Company’s business 
shows a satisfactory increase, notwithstanding the general depression 
in trade. The prices of raw materials are more favouriblo, and the 
directors look forward with confidence to the business of another year. 
During the year the Company became members of the Ciblemakers' 
Association, and the directors are of opinion that this will prove 
beneficial to the Company. 


WEST COAST OF AMERICA TELEGRAPH. 


The report of the West Coast of America Telegraph Co. for the year 
ended Dec. 31, 1907, states that the gross receipts amounted to 
561,854, against £68,048 in 1906. The working expenses were 
£34,616, as compared with £34,173 for the previous year. After pro- 
viding £6,000 for the interest on the 4 per cent. dehentures. £800 for 
the interest on the 4 per cent. income bonds, and £192 for income 
tax, there remains a balance of £20,244. to which is added the sum of 
£1,922 brought forward, making a total of £22,167. Of this amount 
£16,000 has been placed to the general reserve fund, and £2,000 to 
the maintenance ship’s reserve fund, and the directors recommend the 
poynt of a dividend of 24 per cent., free of income tax, leaving a 

nce on tho revenue account of £1,354 to be carried forward. The 
directors are grieved to report the death of their colleague, Mr. 
Frederick Walters, on June 15, 1907. Mr. Francis Alexander Johnston 
has been appointed to the vacancy. 


BRITISH WESTINGHOUSE ELECTRIC AND MANUFAC- 
TURING. 


The report of the British Westinghouse Electric and Manufacturing 
Co. for the year ended Dec. 31 states that the debit balance on profit 
and loss account for the period ended Dec. 31, 1906, was provided for 
in the reduction of capital, together with other items of loss and 
depreciation incurred in the past, so far as ascertained up to the timo 
of ач the petition to the Oourt. The results for the 12 months 
ended Dec. 31, 1907, show & marked improvement over previous 
years. The trading profits amount to £92,583. After deducting 
debenture interest (49,654), interest on temporary loans (£14,379), 
and sundry depreciations not ascertained at time of reduction of 
capital (£17,009), a balance of £11,341 is carried forward. Having 

ard to the recent writing down of the various assets, it has not 
been deemed n to make further provision in this year’s 
accounts for depreciation in г t of the works and plant. In 
their circular of Jan. 4, 1908, the directors referred to the proposed 
financial plans. In accordance therewith £250,000 (out of £300,000 
authorised) of 6 per cent. prior lien debentures have recently 
been issued at 98 per cent., and have been fully subscribed. The 
balance of £50,000 will be held iu reserve to be used as and when 
required for the general purposes of the Company. The arrangement 
with the American companies has been carried out whereby indebtedness 
amounting to £186,574 has been liquidated by the transfer to the 
American companies of shares in the Traction and Puwer Securities 
Co. at their par value. Out of the proceeds of the prior lien issuo the 
loans from bankers will be paid off, and а substantial sum added to 
the working capital of the Company. The institution of economies 
throughout the administration is continuing to have tho careful con- 
sideration of the directors. During 1907 there was a substantial 
increase in the volume of the Oompany’s business. At the present 
moment demand is slack, but the Company's improved commercial 
position, both at home and abroad, will enable it to take advantage of 
any revival in trade. 


NEW COMPANIES REGISTERED. 


North British Electric Power Syndicate, Limited. —Registered 
March 31. Capital, £4,525. 10s. in 4, 500 A shares of £1 each and 
510 B" shares of Is. each. Otjects: to promote a company or com- 
panies for constructing, establishing, and working ап undertaking or 
undertakings for the generation, distribution, supply, and employment 
of electricity in the United Kingdom or elsewhere ; vo adupt agreements 
(1) with the Hon. Ferdinand C. Stanley and F. M. Voules, (2) with B. 
Bernheim and W. B. Cownie, and (3) with the National Electric Con- 
struction Co., Limited. No initial publie issue. Registered office: 
Queen Anne's-chambers, Westminster, 8. W. 


Prowodnik Tyre and Rubber Co., Limited. —Hegistered April 2. 
Capital, £1,000 in £1 shares. Objects: to take over the London 
agency of the Forma Prowodnik of Riga for solid omnibus tyres and 
motor and pneumatic tyres carried on by J. Lang at 65, Regent-street, 
W.; to acquire the benefit of two contracts between the said J Lang 
and the Forma Prowodnik, cte. No initial public issue. Register 
office: 63, Regent-street, W. 

Private Telephone Co., Limited.—Registered April 4. Capital, 
£1,000 in £1 shares. Objects: to ор ап agreement made between 
M. Atkinson and M. О; Greenhill and L. M. Porter, and to carry on 
the business indicated by the title, and that of electricians, manufac- 
turers of and dealers in electrical apparatus, mechanical and electrical 
engineers, No initial public issue. 


Liens Registered. 


Electrolytic Alkali Co., Limited, ¥iddlewich.—Lien, March 13, 
£1,700 44 per cent. debentures, part of £50,000. Amount previously 
issued, £51,850. Trustees: Liverpool Mortgage Insurance Co. Pio- 
perty charged : undartaking and assets. 


Leicestershtre and Warwickshire Electric Power Syndicato, 
Limited, London, Е C.—Licn March 24, £100 6 per cent. deben- 
tures, part of £5 000. Amount previously issued, £850. No trustees, 
Property charged : undertaking and левое. 


Rhondda Tromways Electric Supply Co, Limited, We:t- 
minster, S. W. — Assignment of leasehold redemption policies 
March 19, supplemental to a trust deed dated Ang. 8, 1907, fir 
secm ing a series of £44 000 5 per cent. debentures. Trustees: C. A. 
Scott-Murray and L. Bernhard Schlesinger (policies in various 
insurance offices amounting to £44,000). 


Provincial Tramways Co., Limited, London, Е С. — Discharge 
in full, March 2, of debentures dated May 27, 1904, for £125 000, of 
which sum only £121,£00 was issu: d. 


Delhi Eleotrio Tramways and Lighting Co., Limited, London, 
Е.С. — Lien March 2, £23 200 5 per cent. debentures, part оѓ £5),0-0. 
Amount previously issued, £100. Tiustees: К. C. Pearman and 
James Greig. Specific charge on lands, properties, rights, and the 
benefit of the Delhi Municipality Electric Licence, 1905, and the 
Delhi (Municipility) Electric Tramway Order, 1906. Property 
charged : undertaking, business, goodwill, and assets, excluding the 
uncalled capital. 


Cape Electric Tramways, Limited, London, E C. Trust decd: 
and particulars required by Sub-Section 4, Section 14, of theCompani:s 
Act, 1900, March 16 relating to a series of £140,000 5 per cent. 
debentures of £100 each. Trustees: C. Rube and L. Breitmeyer. 
Property: present and future, also certain shares held by the company 
in various tramway сотрапісз. 


Telephone Co. of Egypt, Limited, London, E. C.— Ack nowledg - 
ment of indebtedness March 5. supplemental to a trust deed dated 
July 27, 1904, for securing a further sum of £50 000 4} per cent. 
debenture stock, ranking parri passu with £100 000 like stock alread 
issued. and forming part of an authorised amount not to oxce 
£200,000. Trustees: Sir A. Colvin and G. F. Braithwaite. Floating 
charge on the undertakiny, property, and assets, present and futuro, 
excluding the uncalled capital. 


Telemarken Copper Mining and Smelting Co., Limited, 
London, E C.—P articulars required by Sub-Section 4, Section 14, of 
the Companies Act, 1900, Feb. 27, relating to a series of £15,000 
debentures. No trustees. Property shared : seven mines at Amdal, 
Telemarken, Norway, undertaking and assets, present and future. 


Micapnito and Insulators Co, Limited, Walthamstow. —Lien 
April 2, £15,000 54 per cent. debentures. No trustees. Property 
charged : undertaking and property, present and future, including the 
uncalled capital. 

Charing Cross, West End, and City Electricity Supply Co., 
Limited, London, W.C.—Trust deed April 2, for securing £600 000 
debenture stock. Trustees: Union of London and Smith’s Bank, 
Princes-street, E. O. Property charged: the City uadertaking and 
the assets and money now or hereafter belonging to that undertaking. 


Tasmania Copper Co., Limtted, London, E C.—Trust deed and 
particulars required by Sub Section 4, Section 14, of the Companies 
Act, 1900, March 14, relating to a series cf £30000 debentures. 
Trustees: F. L. Cox and J. White. Property charged : mines situated 
in Tasmania and South Australia, aud all bnildings and works, 
also cn the undertaking and property, present and future, including 
the uncalled capital. | 


APPOINTMENTS VACANT. 


Premium Pupil Apply, Electricity Works, Canterbury. See 
ad vertisement. 

Premium Pupil, Shrewsbury Corporation Eleotricity Works. 
үшин to Mr. C. M. Johnston, enginecr and manager. See 

vertisement in last issue. 

Shift Engineer, Ayr Corporation Electiicity Works Wages, 365. 
per week, increasing to 40s. per week after one year's service. 
Applications to the manager. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Daircaux (Buenos Ayres).—A local company is being formed for 
the electric lighting of tlie town. 

Navan.—The Urban District Council have under consideration a 
scheme for lighting the town with electricity. 

Necochea (River Plate).— An electric light station has been 
opened for the supply of electricity to the town 

Glencoe (Ontario) —The Municipal Council have decided to have 
an electric lighting plant installed in order to supply light and 
power. 

Electrical Exhibition at Marseilles.—An international exhibition 
of electrical appliances was opened on the 25rd ult. in the presence of 
the foreign consuls, 
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Frinton-on-Sea.—At the last meeting of the Urban District 
Council consent was given to the electric light company to lay their 
cable in the Queen's-road. 

Pyle.—The Parish Council have decided to ask the Tythegston 
Higher Parish Council to meet them to consider the question of a joint 
scheme of public lighting. 

Taunton.—4An inquiry will be held by the Local Government Board 
on May 6 into the Town Oouncil's application for sanction to borrow 
£2,000 for electric lighting purposes. 

Stock Exchange.—The Stock Exchange Oommittee has appointed 
May 6 a special settling day in Rheinbach Copper Mines’ 30,007 shares 
of £1 each, 15s. paid, Nos. 1 to 30,007. | 

Newport.—4At a meeting of the Council Electricity Committee on 
Tuesday it was reported that there was a general increase of customers 
f г electric light and of tramcar passengers. 


Stockport. —The Local Government Board will hold an inquiry on 
May 7 into the application of the Corporation for sanction to borrow 
510,50) for the purposes of their electricity undertaking. 


Ebbw Vale.—lt was reported at the last District Council meeting 
that 18,085 units had been sold at the Council electricity works during 
the quarter ended March 31, 1908, an increase of 15,029 units. 


Toronto.—The Sunbeam Incandescent Lamp Co. of Canada have 
offsred to purchase from the City Council 100ft. of land on the east 
si le of Dufferin-street for the purpose of erecting а factory thereon. 


Battersea.—The Borough Council have decided to purchase a 
feeder booster and accessories at an estimated cost of £1,847 in 
order to cope with the increased demands for power in the Nine Elms 
distriot. 

Stirling.—The report by Mr. Papworth, electrical engineer to the 
Corporation, shows that for the four weeks ending March 14 33,121 
units of ү were generated at the power station, as compared 
with 51,560 for the same period last year. 

Wireless Telegraphy.—At a meeting of the Liverpool Chamber 
of Commerce on the 28th ult. a letter was received. from the Colonial 
Office stating that the suggestion to provide short-distance wireless 
telegraphy stations between British colonies was receiving attention. 


Bradninoh.—At the Tiverton Rural Council meeting the Parochial 
Committee of Bradninch recommended that the Council should grant 
an application from the Hele and Bradninch Electric Light Oo. for 
sanction to erect posts and an overhead cable. The reconimendation 
was agreed to. 

Eastern Extension, Australasia, and China Telegraph Co.— 
The directors of this company have declared a dividend for the quarter 
ended Dec. 31 last of 2s. 64. per share, together with a bonus of 
4s. per share, or 2 per cent., making a total distribution of 7 per cent. 
for the year 1907. 

Great Massingham.— During a thunderstorm on Sunday night 
some slight damage was done to Great Massingham Church, the top of 
the flagstaff being broken, and an electrical apparatus in connection 
with the bells was smashed. The lightning was very vivid, and hail- 
stones of an immense size fell. 

The Indian Electricity Act.—Thie secretary to the Government 
of India Public Works Department will shortly publih the names 
of the members of a committee which the Government propose to 
constitute to advise it in respect to the revision of the existing rules 
under the Indian Electricity Act. 

Swansea Harbour Trust.—At a meeting of the Harbour Trust 
executive on Thursday week, Sir Griffith Thomas presiding, it was 
decided to officially inspect the new dock works on May 6. "The com- 
mittee again discussed exhaustively the question of whether electric or 
hydraulic power shall be adopted at the new dock, and eventually а 
committeo was selected to submit a report. 


Huddersfield. —The Corporation electricity undertaking shóws an 
income on revenue account of £30,553. 15s. 7d., as compared with 
£27,923. 19s. 5d. for the previous year. The surplus, after providing 
for interest and sinking fund on the debt, amounts to £985. 12s. 10d., 
which has been carried to depreciation and contingencies account, 
bringing the total balance of that account up to £11,874. 10s. 5d. 


Tunstall.—At the vestry meeting of St. Mary's parish the vicar 
announced that the Finance Committee had considered the lighting of 
the church by electricity. They had procured what was considered a 
reliable estimate of the cost of carrying out the work. After delibera- 
tion it was decided that the church should be lighted by electricity, 
ice exact scheme should be left to the Finance Committee to 

ecide. ; 


Chester.—The Council have decided to purchase four 27.h p. 
motors and one 5-h.p. motor at an estima annual cost for the 
next three years of £176, to have the necessary additional cable laid 
from the main to the works at an estimated cost of £47, and t» sell 
the steam-engines at present in use at the works. It is considered 
that the substitution of electric current for steam will probably effect 
a saving of £100 a year. 

Brighouse.—On the 28th ult. a Local Government Board inquiry 
was held by Mr. W. O. Meade-King into an application of the Cor- 
poration to borrow £5,624 for the purpose of wiping out the cost of 
the old generating plant and to defray the cost of the recently laid 
underground cables. It is also proposed to apply for a further loan of 
about £4,000 with which to erect a transforming station to deal with 
the electricity in bulk proposed to be received from the Yorkshire 
Power Co. 

Honley.—On Tuesday evening an explosion of gas occurred at the 
bouse of Mr. Ernest Woodcock, Southgate, Honley, but, fortunately, 
the damage was not great. Throughout Tuesday а smell of escaping 
gas was noticed, but all attempts to locate it failed. About nine 
o'clock there was a loud explosion underneath the bedroom floor, and 


flames burst through the bedroom chimney. The plaster of the 
kitchen ceiling fell to the floor, some alighting on Mrs. Woodcock, 
who suffered much from the shock. 


Perth.—Incandescent gas lamps for street-lighting seem to be 
doomed in Perth, as at the last monthly meeting of the Town 
Council it was decided that all the incandescent gas lamps in 
Marshall. place should be substituted by metallic-filament lamps. It was 
stated at the meeting that the metallic-filament lamps, besides being 
cheaper, gave a greater illumination. There can be no doubt, there- 
fore, that it is only a question of time before the remainder of the 
incandescent gas lamps for street.lighting are superseded. 

Liquidations.—Tho London Gazette announces that the Kevan 
Electric Co. has been wound up voluntarily, and Mr. E. Heisch, 
120, Fenchurch-street, London, E C., A opone liquidator. Oreditors 
are required to send all particulars of their claims to the liquidator by 
June 3, 1908.—A general meeting of the Electric Safety Appliances 
Co. will be held at 82, Victoria-street, Westminster, at 11 a.m. 
on May 26, for the purpose of receiving the liquidator's account, 
showing the manner in which the winding up has been conducted. 


Exeter.—The Electric Lighting Committee are 5 the 
Council to agree that from July 1 next the normal charge for lig ting 
to private consumers be reduced from 5d. to 44d. per unit., and that 
the charge for power be fixed upon a scale to be arranged from 24d. to 
lid. per unit, according to consumption, in lieu of the present scale 
ranging from 24d. to 2d. per unit. The committee further recom- 
mend that the Council make application to the Local Government 
Board for sanction to the borrowing of £8,100 for the purpose of the 
extension of electric mains. 


Radoliffe.—At the last meeting of the Council Electricity Com- 
mittee the clerk submitted a statement showing actual income and 
expenditure on electricity works account for the year ending March 51, 
1908, as compared with estimates for same, also estimates of income 
and expenditure for the year ending March 31, 1909. The total 
estimated number of units was 716,500 and estimated receipts £4,004 ; 
actual, 773,219 and £4,562 ; for 1908-9 855,000 units, estimated to 
produce £4 951. The estimated expenditure for the year was 24,050; 
actual, £4,436; showing an actual profit of £126. The estimated 
gain for 1908 9 is £498. 

Kalgoorlie Electricity Co.—The Kalgoorlie Electric Power and 
Lighting Co. announces a profit for last year of £26,597. After writing 
off the cost of issuing debentures (£35,756) and providing £7,500 for 
depreciation and renewals, £5 330 is carried forward. e directors 
now recommend a firet dividend at the rate of 5 per cent. per annum 
for the six months ending June next on the ordinary shares. The 
new plant continues to give satisfaction, and it has been decided to 
make an addition, which it is hoped will etill further reduce the cost 
of maintenance and upkeep. The company’s 10s. ordinary shares are 
now quoted officially at 5s , while the £1 6 per cent. non-cumulative 
preference are obtainable at about 14s., to yield 83 per cent. 

Haslingden.—The following amended terms for the supply of elec- . 
tricity for the lighting of the workhouse buildings were submitted by 
the Rawtenstall Corporation to the last meeting of the Board of 
Guardians: for 15,000 units, 44d. per unit; for 20,000 units and 
over, 44d. per unit ; for 25,000 units and over, 4d. per unit. Tho 
Corporation also agree to lay and maintain the necessary cables, and 
are prepared to enter into an agreement for five years in the first place, 
subject to determination thereafter at any time by six calendar 
months' notice on either side. The Guardians have decided to defer 
consideration of the matter until a deputation has met the Corporation 
representatives, and have appointed representatives for this purpose. 

Gloucester. —At the last meeting of the Electricity Committee the 
engineer reported that it would shortly be necessary to lay a main for 
supplying electricity to the girle' high school in Deumark-road, and 
asked whether it should be laid from the Tewkesbury-road up the 
Denmark-road, or from Heathville-road down Denmark-road to the 
school, the distance being nearly the same in each case, and the cost 
of providing and layiog the required main being estimated at £250. 
It was resolved that it be recommended that the main be laid from 
Heathville road. It was further resolved that the Council be recom- 
mended to apply to the Local Government Board for sanction to 
borrow not exceeding £2,000, when required, for further extension of 
the electricity mains. 


Liverpool.—The National Telephone Oo. are about to erect a new 
«xchange in South John street. The premises known as Caxton- 
buildings are being demolished for that purpose. The scheme fore- 
shadowed is а most important one, elaborate plans having been pre- 
pared for submission to the Corporation authorities аске ше that the 
proposed structure is to be of a comprehensive and handsome 
character. There is reason to believe that it will be the finest and 
most spacious telephone exchange in the North of England, and that 
it will form the headquarters of the company in Liverpool, although it 
is not intended to transfer thereto any ot the actual working apparatus 
from either the Central or Royal exchanges, situated in the Exchange- 
buildings and Rathbone-street. 

Rotherham.—The income from sale of current from the Oorpora- 
tion elcetricity works during 1907.8 was larger than that of the 
previous year by £1,999. the total units soll having been 1,698,174 
and the lecoipts £135,108 138. 9d., representing 1:852d. per unit. 
The cost of generation, distribution rates, and management expenses 
absorbed ‘88d. per unit as compared with ‘87d. in the previous year. 
The increased cost of fuel, of course, accounts for the increase. The 
manufacturing profit for the year was £7,214. 19s. 10.1., as compared 
with £6,315. 0s. 5d. for the previous year. After paying loan charges 
the net surplus for the year is £3,502. 5s. 6d. Out of that sum 
£1,959. 17s. 10d. falls to be deducted for depreciation and renewals 
account, leaving а net surplus of £1,541. 17s. 8d. for the year. 


Tankersley Colliery.— On Saturday afternoon a fire broke out in 
the dynamo-house at the Tankersley Oolliery of Messrs, Newton, 
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Chambers, and Co., which was not extinguished until the building 
had been wrecked, and much damage done to valuable machinery. 
The outbreak, which was discovered by the manager of the coke ovens, 
arose from an extensive fusing in one corner of the house, and spread 
so rapidly that virtually nothing could be done to save the establish- 
ment, and though plenty of help was forthcoming from the pit itself, 
it was only possible to confine the outbreak to the area already affected. 
This was very necessary, as the engine-house is situated near to a store, 
and also the pithead. The Sheffield and Barnsley бге brigades were 
telephoned for, the former arriving first on the scene, to be quickly 
followed by the Sheffield motor tender and hose-engine, though none 
were used, the fire having practically burned itself out by the time of 
their prompt arrival, the whole business, from the first alarm to the 
falling in of the roof, occupying an almost incredibly short period. 
The damage was somewhat extensive. 


Electrical Apparatus for Russia.—Among recent contracts 
obtained by the transformer department of Messrs. Ferranti Limited, 
Hollinwood, is that for the supply of 55 transformers to the 
St. Petersburg Corporation. The competition for this contract on the 
Dur of the chief Continental manufacturers was extremely severe. 

wing to the very high Russian import duty, which is assessed upon 
the weight of the articles, light but bad efficiency transformers are at 
an advantage as regards initial cost, and such transformers have as 
yet been exported into Russia by the German and other manufacturers 
who have hitherto handled this trade. Some time ago Dr. Garrard, 
Messrs. Ferranti's transformer department manager, secured permission 
to submit several special high-efficiency type E X transformers as 
samples to St. Petersburg. The tests on these were so satisfactory, 
and tho saving shown to be possible over a number of years was во 
large, that the result has been that the abovecontract has been placed. 
It is to be hoped that, now that the superiority of English goods in 
thisline has been demonstrated, а considerable development in the 
near future is to be expected. 


Electric Supply Football League—Thc first season of this 
league was brought to a close by the meeting of the Metropolitan 
Electric v. L. C. O. Tramways at Acton-lane, SW illesden, the former 
gaining a runaway victory by nine goals to one. At the last council 
meeting, held in the offices of the St. James's Electric Co., it was 
resolved to extend the number of clubs in the league, by embracin 
clubs connected with the ‘manufacturing electrical companies an 
others engaged in the electrical industry. Representatives of these 
clubs are invited to attend the annual genera! meeting of the league. 
which will be held on Tuesday, May 26, at 7.30 p.m., in the offices of 
the St. James's Co., 19, Carnaby-street, Golden-square, W. The table 
appended shows the Metropolitan Electric Е. О, to be the first winners 
of the league, not having lost a match. 

Nanie of Я — Goals. ~ 

club. Played. Won. Lost. Drawn. Points. For. Against. 
Metropolitan?“ 6 .. 6 .. 0... 0... 12. 20 ... 6 
St. James .. 6 .. 5 .. 2 .. 1... 7 .. 28 ... 13 
St. Paneras*... 6 ... 2 .. 4 ..0 .. 4 .. 16 ... 17 
EG OC uuo d !!, ß 
* Metropolitan v. St. Pancras and L. O. C. v. Metropolitan not played. 

Fire at Heron Court, Christchurch, Hants.— The fire which 
broke out at Heron Court last Sunday might have had much more 
serious consequences but for the fact that electricity came to the aid 
of the house staff in the form of an electrically-driven fire-pump. 
Quite recently a special system of fire-extinguishiug apparatus, designed 
by Messrs. Handcock and Dykcs, consulting engineers, of Victoria- 
street, was installed by Messrs. Rawlings Bros., of South Kensington. 
In this system the water is stored at a low level, instead of on a 
tower or neighbouring hill. The house supply of water is maintained 
by a special electric pump, which runs at a moderate speed. On an 
alarm of fire this pump can be run at full speed by means of special 
switches situated at various points in the building, raising the pressure 
in the fire-mains, so that the highest point in the building can be 
reached by the hydrants with ease. Thus the emergency pump and 
the everyday service pump are one and the same thing, an advantage 
which cannot be over-estimated. It is intercsting to note that the 
electric lights with which the mansion has just been fitted on the 
„ Kalkos " concentric-tube system throughout withstood their baptism 
of fire and water without flinching. Although the tubes hung in p'aces 
ami blackened and dripping debris, the lights could all be used in all 
the damaged rooms. 


Plymouth.—At the last meeting the electrical engineer reported to 
the Electricity Committee that for the quarter ended March a total 
sale of 635,453 units, producing estimated receipts of £6,874, com- 
pared with 583,145 units sold and £6,526 received in the correspond- 
ing period of last year. The Corporation trams were largely respon- 
sible for the increase both in consumption and receipts. the cars 
having consumed in the quarter 54,936 more units, for which they 
have to pay an additional £255. There was only a slight increase in 
tho consumption for private lighting, but the return showed a rela- 
tively much larger growth in the use of eurrent for power purposes. 
At the end of March the nuniber of consumers was 941, against 880, 
and the lamp connections 73,670, against 66,114 last year. The com- 
mittee decided to ask the Council to empower them to obtain another 
cargo of coal for use after the end of May, when the present supply 
will be exhausted, and also to obtain and accept tenders for а 12 
months’ supply. Application was received for the supply of the 
current to premises in Salcomte-road, and the engineer was empowered 
to lay а cable at a cost of £47. 10s., provided additional consumers 
were obtained in the neighbourhood. Mr. Okell was authorised to 
attend the annual conference of the Incorporated Municipal Electrical 
Association at Nottingham from June 30 to July 3. 


Edinburgh.--The Postmaster-General has intimated to Edinburgh 
Town Council that he consents to the uss for the purpose of under- 
ground telegraphs of the telephone ducts in Rose-street and Hope- 
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street to Haymarket. In his letter the Postmaster-General says that, 
in spite of the drawbacks of such & scheme, he is willing to consent to 
it on the understanding that facilities are given. Negotiations in 
reference to the matter have been going on for some time, aud alterna- 
tive routes were suggested. The Town Council held out against an 
interference with Princes-street.— The estimates in connection with 
the electricity undertaking for the year from May 15, 1908, to May 15, 
1909, were submitted at a meeting of the Electric Lighting Committec 
of the Town Council. The estimated ordinary expenditure for tho 
year is £70,230, as against the estimate for the current усаг of £65,040. 
The payments to interest and sinking fund contribution in respect of 
debt are estimated at £56,070, as against £50,065 for the current year. 
This gives a total estimated expenditure of £126,500, as against 
£121,105 for the current year. The estimated revenue for 1908-9 is 
£136,200, against £132,585 for the current year. This will leave a 
surplus of £9,900, compared with the estimated surplus at the close 
of the current year of £11,408. The estimated capital expenditure is 
£33,090, principally to finish the alterations andadditions at M’Donald- 
road station. 

Manchester.— Considerable interest is evinced in manufacturing 
circles in the West Riding in the electrical exhibition to be opened at 
Manchester on Oct. 3 next, and to be continued throughout the month. 
The object of the exhibition is to further the use of electricity for 
manifold purposes, and, more especially, to show its adaptability for 
driving textile, mining, and other machinery. The Bradford Corpora- 
tion electricity supply department has a spesial scale of charges in 
operation, which it is claimed enables electricity successfully to com- 
pete with other sources of power. The Bradford Corporation is takin 
a direct interest in the exhibition, and, together with other municipa 
bodies, has made a donation to the funds. The Manchester Corpora- 
tion is giving the exhibition every support, and has offered a com- 
modious site in the Fallowfield district, upon which buildings 
especially constructed for the purpose of the exhibition and covering a 
space of over 100,000 square feet are to be erected. This Corporation 
has also made arrangements to supply the necessary current for driving 
the exhibits upon liberal terms. It is anticipated that the exhibition 
will be the largest of its kind ever held in the country, and the way 
in which it is being supported gives promise of its complete success. 
Local firms who have either electrical machinery or textile machinery 
adapted for electric driving which they desire to bring before the 
public notice should find the Manchester exhibition a convenient and 
suitable medium for achieving that object. The president of the 
exhibition is Lord Stanley, and the secretary Mr. Walter Davenport, 
2, Queen Anne’s-gate, Westminster, London, S. W. 


Greenook.—At the last meeting of the Town Council resolutions 
were submitted from the Law and Finance Committee affecting the 
negotiations between Grecnock and Port-Glasgow as to the supply of 
electricity to the latter burgh. These referred chiefly to the fact that 
the Clyde Valley Electrical Power Co. has prr obtained statutory 
powets to supply electricity, by consent, within Port-Glasgow, and it 
was resolved to intimate to the town clerk of Port-Glasgow that these 
powers should be revoked before auy agreement was entered into 
between the two burghs. Subject to this request being complied 
with, the committee approved ot the proposed heads of agreement as 
a basis of negotiation, and authorised the Electricity Committee to 
continue such negotiations, and submit the draft of a detailed agree- 
ment for appreval. Treasurer Brown, in explanation of the position 
relating to these negotiations, said he was satisfied that a demand 
sufficient to warrant going on with the supply to Port-Glasgow 
existed, and also that the best method was that it should come from 
the Greenock station. A good deal hid been said about a cash or a 
power guarantee. There was none, but he had no hesitation in saying 
that before the negotiations were completed a certain cash guarantee 
would be forthcoming to guard against any risks that would be 
incurred. Still, he regarded that it would be good business without 
a guarantee. There would be something like 1,000 h.p. taken at 
once at current rates, bringing a revenue of £2,800 a year, which 
would leave an ample margin and justify them in spending the neces- 
sary outlay. Thoy might, therefore, safely allow the committee to 
continue the negotiations on the proposed heads of agroement. 


Rawtenstall. —TheTown Council having applied tothe Local Govern- 
ment Board for sanction to the borrowing of £34,000 for the purposes 
of electric lighting and purposes connected with the supply of electrical 
energy (including provision for the supply of electricity for tramway 
purposes, and of the appropriation of a part of the Hareholme Estate 
for such purpose), Mr. Н. R. Hooper, M.I C.E., Local Government 
Board iuspector, held an inquiry into the same at the Council 
Chamber, Rawtenstall, on the 23rd ult. The town clerk (Mr. J. 
Whalley) said the borough contained 9,528 acres, and the area of 
electrical supply was the whole of the borough. The population at 
the 1901 census was 31,053, and the estimated population at the 
present time was 52,000. The annual assessable value was £110,327, 
and the rateable value £120,200. The outstanding loans under 
the Sanitary Act amounted to £68,443. The borrowing powers 
unexercised amounted to £7,227. The application was made in 
pursuance of the Public Health Act, 1875, the Electric Lighting Act, 
1882, the Rawtenstall Corporation Act, 1907, and resolutions of the 
Town Council of July 18 and Aug. 15, 1907, and is for sanction to 
borrow the sum of £31,000 for as long a period as possible on the 
security of the district fund and general district rates, for the purpose 
of electrie lighting and purposes connected with the supply of electrical 
energy (including provision for a supply of electricity for tramway 
purposcs) and for the appropriation of part of the Hareholme Estate 
for such purposes. The £54,000 comprises the erection at Hareholme of 
generating station with necessary plant, £23,162 ; the provision of 
the necessary feeder and distributing cables, £10,755; and two 
30-kw. static transformers for Goodshaw and Whitewell Bottom, 
£105. After hearing the evidence the inspector intimated his inten- 
tion of reporting the facts. 
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Birmingham.—At a Local Government Board inquiry at the 
Council House on the 28th ult. some remarkable were given 
to illustrate the rapid development of the city's electric supply under- 
taking. The inquiry, which was conducted by Major О. E. Norton, 
on behalf of the Local Government Board, had reference to an applica- 
tion by the Corporation for sanction to borrow £251,285 to ca 
out extensive additions to the undertaking. The Town Cler 
(Mr. E. V. Hiley), who represented the case for the Corporation, 
said the progress of the undertaking had been most remarkable. 
On March 31, 1900, the first year of the municipal control, the 
number of consumers was 1,530, but by the ваше date in 1905 it 
had increased to 2.546. In the following ycar it was 2,773, in 1907 the 
number was 5,105, and on March 51 lasi 5,549. The total number of 
lamps installed had increased from 66,051 in 1900 to 278,172 in 
March of the present year. The number of meters had increased in 
the same period from 197 to 1,550. "The units sold also showed a oon- 
siderable increase, the most remarkable jump occurring between 
March. 1906, and March, 1907, when the tramway load began to be 
felt. The units sold increased from 5,383,904 in 1906 to 10,887,684 
in 1907. The amount for tramway pu was just over 4,000,000 
units, but the total for 1907 showed an increase of 102 per cent. on 
the previous year. The increase during tho year 1907-8 was also 
remarkable, being equal to 90:98 per cent., or practically double that 
of the preceding year. That was largely due to tramways, but not 
exclusively. The units sold for tramway purposes in that year 
amounted to 11,192,776 out of a total of 20,793,670, which left 
9,600,894 for private consumers. The revenue for the year ended 
March, 1908, showed an increase of 52 87 per cent. on the previous 
year, which was also an increase of 37 85 per cent. over 1906. The 
surplus profits had been allocated to reserve. The extensions it was 
now proposed to make, continued Mr. Hiley, affected the central and 
the sub-stations, and the loan would be split up as follows: Summer- 
lane station, £185.635 ; Water-street station, £17,900; Dale End 
station, £11,500 ; апа other sub-stations collectively, £14,850. In 
кошо the £20,000 for motors, it was proposed to spend £4,000 
or me 


TRACTION. 


Southend. —The Town Council have decided to extend the electric 
tramways from the Kursaal to the Halfway House, a distanceof nearly 
two miles, at an estimated outlay of 214,000. 

Bradford. — The Corporation, after making extensive inquiries, 
have decided to weld all the joints on their proposed tramway recon- 
struction, amounting to about six miles, by the Thermit process 


Birmingham.—The number of passengers carried on the Corpora- 
tion tramways for the week ending April 25 numbered 1,513,112, an 
increase of 206,251 over the corresponding week of last year, The 
receipts were £6,023, against 25,055. 

—The Council have received а communieation from the 
National Electric Construction Co. to the effect that the tramway 
scheme, which has been before the local public for a considerable time, 
wil be proceeded with as the necessary money is forthcoming. 
Already £30,000 has been spent by way of preliminaries. 


Edinburgh.—The Tramway Committee of the Town Oouncil have 
declined to agree to a request by the Edinburgh and District Tramway 
Oo. that the rent of the new Gilmore-place line should only run from 
May 15 next. It was agreed to ask the company to resume the 
running of cars in Morrison-street, in view of the exhibition traffic. 


New Tube Railway.—4A meeting of the frontagers of the Edgware- 
road section of the projected tube railway from Victoria to Crickle- 
wood, via the Marble Arch and Edgware-road, has unanimously d 
а resolution approving a memorial, bearing 50,000 signatures, in favour 
of the immediate construction of the line, for which parliamentary 

powers have long been granted. 

Woolwich.—The Borough Council have decided to make representa- 
‘tions to the London Oouuty Oouncil tramways departmentas to making 
the workmen's fares on the electrified tramway uniform with those in 

other parts of London, and also to urge the desirability of running a 
larger number of cars when workmen were leaving the Arsenal, par- 
ticularly to pick up at the middle gate. 


Kalgooriie.—The Kalgoorlie Electric Tramways, which is under the 
control of the Kalgoorlie Electric Power and Lighting Co , announces 
a net profit for last year of £16,270, against £17,546 for 1906. The 
directors regard the Trans-Continental Railway scheme an all- 
important matter for the future of Kalgoorlie, as ‘‘one step nearer 
accomplishment " The company's 5 per cent. A debentures аге 
quoted at 88}, to yield 5§, while the 6 per cent. B" debentures are 
at 75, thus returning 84 per cent. 


Aberdeen.—At a meeting of the Tramways Committee of the Town 
Council it was agreed to adhere to the former resolution to give the 
contract for additional car covers to Messrs. Milne, Voss, and Oo., 
Birkenhead, their offer being the lowest. On the sub-committee’s 
recommendation in regard to the services of the electrical engineer to 
the tramway department, it was agreed to pay the electrical depart- 
ment one-half of the sum previously paid in consequence of part of 
the work being transferred from the electricity to the tramway 
‘department. 

Oldham, Ashton, and Hyde Tramways.— At the meeting of the 
Oldham, Ashton, and Hyde Electric Tramways, held in London on 
the 25га ult., Mr. E. Garcke, the chairnian, said the position of the 
company continued to be satisfactory. During the last year they had 
carried over 200,000 more passengers than in the preceding year, 
which represented an increase of about 4 per cent. The net profit was 
£647 better than last year. A dividend of 6 per cent. was proposed 
on the ordinary shares, applying the inoreased profit to improving the 
financial position of the company. 


Birkenhead.—During the past four weeks the tramways have 
shown а төгү satisfactory increase over the corresponding period last 
year. Nearly а million passengers have been carried, and the receipte 
total 24,161. 3e. 8d., as against £4,102. 128. 8d. The New Ferry 
line is recovering its prosperity, and shows an increase of £50, whilst 
а remarkable figure is the increase of £55 on the docks route, 
Olaughton - road (£33) and Conway-street (£24) being the only lines 
to show any considerable decline. The actual total increase is 
£58. lle, nearly £12 a week, which means something like 5,000 
passengers more. 

Brooklyn (U.8.A.).—T'wo electric street cars, both heavily laden 
with passengers, collided on the 21st ult. with disastrous results. 
So violent was the impact that one of the cars fell over on its side, 
the confusion and terror of the passengers being intensified by the 
fact that the vehicle burst into flames. Fortunately, а number of 
firemen were quickly on the scene, and they used their axes with such 
effect that within the space of a few minutes they succeeded in rescuing 
the passengers from being burned in the blazing car. As it was, 
however, 16 of the passengers received more or less serious injuries, 
recovery being reg irded as hopeless in the case of three of them. 


Huddersfield. —The miles run by the Corporation trams during the 
last year were 1,960,529, an increase of 155,584 over the previous 
year. Daring that time there were carried 16,130,554 passengers, 
an increase of 878,184. Calculated on the basis of population of 
120,000—100,000 for the borough and 20,000 for the districts of 
Honley and Slaithwaite served by the tramways—the average Journeys 
per head of the population were 154 against 127 for 1906-7, or, in other 
words, the entire population had been carried 134 times over during the 
12 months. The receipts for passenger traffic last year were £81,082, 
against £77,815 for 1906-7; the tmen’s contract was the same, 
£300 ; the parcels, £1,161 ; advertising, £1,273 ; coal haulage, £869 ; 
sundry, £19—total £84,704. 

Rotherham.—The groes traffic receipts of the Oorporation tram- 
ways department amounted during the past year to £31,653. 12s. 10d., 
being an increase of £4,737 over the previous year, and representing 
on the car mileage 11 53d. per саг mile, as compared with 10°45d. per 
car mile for 1906.7. The expenses were, however, considerably larger 
than those of 1906-7, especially the renewals of gerant way and 
cars. The traffic expenses amounted to £8,124. 9s. 3d., representing 
2:96d. per car mile, or nearly 253 per cent. on the gross receipts. 
After debiting the whole of the working expenses and repairs, there 
is a balance of £10,550. 4s. 10d. of working profit. After paying the 
loan charges (which, of course, include redemption of debt), the net 
шр for the year, subject to provision for renewals fund, is £5,618. 

в. 9d. 


Lancaster.—A long discussion on tram fares took place at the last 
meeting of the Town Council. When the trams were started 4d. fares 
were charged for short distances, but after three or four years, in 
which there was a loss on the working of the system, ld. was 
made the minimum fare, and for the long distances Zd. was ch 
The tramways, however, have contin unremunerative, the loss 
being about £35,090 a year. The committee now recommended that 
ld. should be the fare for all distances from the centre of the town, 
with an occasional car to the station at jd. extra. The proposal met 
with great opposition from the representatives of tho wards using the 
trams, and after various suggestions had been made an amendment was 
carried re-establishing the 4d. stages and fares—four on each route, 
without overlapping. 


Leeds.—At a meeting of the Tramways Committee of the Leeds 
Corporation on Tuesday last, the general man (Mr. Hamilton) 
submitted the financial statement for the year ended March 51 last. 
The gross revenue amounted to £340,368. be. bd., an increase of 
£12,574, as compared with the previous year, while the gross expendi- 
ture was £177,516. 17s, 2d., an increase of £6,107. The gross profit 
was £163,061. 8s. 3d., and, after deducting rates and taxes and sink- 
ing fund charges, there was a net balance in relief of rates of £61,246. 
13s. 7d. Twelve months ago the net balance was £69 262, but during 
the year an additional £9,775 was expended on the renewal of the 

rmanent way and the clectrical equipment, and the old reserve 
und having been wiped out last year, there was no bank interest from 
that source. Taking these circumstances into consideration, the surplus 
was regarded as very satisfactory. 


Sheffield.—The Leopold-street tramway scheme has been com- 
тепсей, and the two Corporation departments responsible for it 
intend to attempt a hustling feat. They are going to work day and 
night without cessation, as far as the weather will allow, until they 
have carried through what is undoubtedly one of the most complicated 
and awkward pieces of tramway work Sheffield has for some time had 
to tackle. From 120 to 150 men will be employed, aud it is hoped 
they will finish the scheme in time for its being brought into use at 
the Whitsuntide holidays. Опе of the chief difficulties will be that 
of keeping the traffic in proper order along Fargate, Pinstone-street, 
Church-street, and Bow-street while the double junctions involved in 
the scheme are being laid. Through running in the centre of the 
city is of vital importance, and it is hoped to maintaiu this by means 
of а temporary track and by rapid nightwork on the existing track. 
The scheme is estimated to cost about £5,000. 


Halifax.—The Town Council have decided to make a charge of 1d. 
for carrying dogs on their cars when accompanying passengers. The 
Tramways Oommittee have decided to recommend the Town Council 
to rent the room in the basement of the Victoria Hall as a temporary 
central office, so that they will be in a position to deal more effectively 
with the work associated with the introduction of the ticket system of 
collection of fares, a system which is shortly to be extended 
to other routes, The mways Oommittee have had under con- 
sideration the question of the painting of the tramcars, It is thought 
that if the present painting in blue and white was substituted for red 
or, rather, crimson lake—the cars would not require so much cleaning, 
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and the paint itself would be more lasting. In order that they might 
see the effect of such a change, one of the cars is to be painted in red. 
At a cost of £200 the Tramways Committee have recommended that a 
loop line be placed at the bottom of Pellon-lane. 


Electrification of German Railways.—For some months t 
one of the Berlin suburban lines has been run with electric traction, 
the object of the Prussian State railway authorities being to ascertain 
by practical experiment whether this is economically practicable. 
ety the experiments have been successful, for it is now 
announ that the State railway authorities intend adopting electric 
traction on the longer ordinary lines with both passenger and goods 
traffic. The lines selected are from Leipzig to Magdeburg, and from 
Leipzig to Halle, the former having a total length of 80 miles and 
the latter 25 miles. It is proposed at first to reduce the number of 
carriages, and to run shorter trains more frequently than at present. 
Instructions have been given by the Minister for Publio Works to the 
railway officials at Halle to make the most careful and minute observa- 
tions, in order that comparisons may be made between the cost and 
practicability of electric and steam traction respectively. 


Loch Lomond Tramways.—Great progress continues to be made 
with the laying of the tramrails from Olydebank boundary to Balloch. 
Rail-laying has now commenced at the Dalm ir end, and so speedily 
is the work being accomplished that it is expected the line will be 
laid as far as Old Kilpatrick by the end of the week. At this village 
some property has to be taken down, so as to widen the road, but the 
work cannot be entered upon until the tenants have removed from 
their houses. But no movement has yet been made on the part of 
Glasgow Oorporation to extend the system to Olydebank boundary. 
The line is all laid, but a bridge has to be erected over the Forth and 
Clyde Canal at Dalmuir before it can be opened. Tenders for the 
construction of this bridge were issued months ago, and though the 
Corporation have frequently given the assurauce that the work would 
be started without delay, no movement in that direction has yet been 
made. There is every likelihood, therefore, that the line from 
Dalmuir to Balloch will be completed before the bridge over the 
canal has been constructed, thus enabling the two systems to meet. 
From the present terminus of the Glasgow cars to the point where 
the Dumbartonshire tramway begins the distance is about half a mile, 
whereas, when the bridge is in position, the separation will only bo a 
few yards. 


Twickenham.—4A large motorcar, occupied by five passengers, was 
wrecked on Sunday night while endeavouring to pass between two 
tramway cars on the Twickenham-road at Isleworth. Three of the 
motorists, all belonging to Hounslow, were seriously injured, one 
being in an extremely critical condition. The injured are: Frederick 
Sane, chauffeur, concussion of the brain, deep wound on the head, 
internal injuries, lying unconscious in hospital; Thomas Higgins, 
injuries to head, severe shock; Miss Lizzie Kingsley, concussion of 
the brain, wounds on the face and head. The car, the owner of 
which is Captain O'Brien, of the 2nd Dragoon Guards, was being 
driven in the direction of London. It was following а tramway car, 
and suddenly swerved in its endeavour to pass it. In doing so it 
crashed into the side of another tramway car coming in the opposite 
direction from Hampton Oourt. Before the first tramway car could 
be stopped it collided with the back of the motorcar as it reoled 
across the road from the shock of the impact with the Hampton 
Court tramway саг. The motorcar was thus wedged between the two 
tramway cars, and was reduced to wreckage. The chauffeur was 
thrown several yards across the road, and fell heavily on his head, 
while the other occupants of the car were hurled among the wreckage. 
Both tramway cars suffered severely. The front of the one with 
which the motorcar collided was crushed in, and the window of 
the second wore shattered. A passenger in one of the tramway cars 
said that the motorcar was erushed like a filbert nut." The wheels 
of the car were torn off, the back seats were wronched away, and 
the gear wheels and cogs thrown across the road in an indescribable 
manner. | 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Tarragona —Tenders are invited for tho erection of an electiicity 
generating station. Tenders by May 31 

Victoria.—The Postmaster-General invites tenders for one common- 
battery switchboard. Tenders by May 26. 

Valparaiso.— Tenders are invited for supplies for the Ohilian Navy, 
including electrical machinery. Tenders by May 30. 

Bedford —Tenders are invited for the supply of coal for the 
electricity works. Tenders to the Town Clerk by May 15. 

Queensland.—The Postmaster-General invites tenders for battery 
glassware, ete., battery material and chemicals. "Tenders by June 1. 

South Australia.—The Postmaster-General invites tenders for 
telephone material. telephone insti uments, and telephoneswitchbo:irds. 
Tend: rs by June $. 

Rugby.—The Urban District Council invite tenders for the supply 
of about 880 yards of paper-insulated, lead covered, and armoured 
service cable. Tenders by May 5. * 

Hackney.—The London County Council invite tenders for elec- 
trically wiring and fitting the tramways car-shed at Mare-street, 
Hackney, N.E. Tenders by May 12. 

New South Wales.—Tenders are invited for the supply, delivery, 
and erection of a branching metallic multipe magneto switchboard 
at the Mosman Telephone Exchange. Tenders by Aug. 12. 

Dar)ington.—The Corporation invite tenders for the supply of a 
Lancashire boiler and su 9 Specification, etc., from the Borough 
Electrical Engineer. Tenders to the Town Clerk by May 11. 


Glasgow.—The Corporation invite tenders for the supply of about 
100.000 tons of coal for their electricity generating stations for year 
ending May 31, 1909. Tenders to the Town Olerk by May 7. 

Cheltenham.— Tenders are invited for an electric light installation 
at the new destructor. Specification to be seen at the office of the 
Borough Surveyor, Cheltenham, to whom tenders are to be sent by 
May 2. 

Birkenhead.—The Corporation invite tenders for the supply of 
coal to the electricity generating stations. Particulars from Mr. W. 
Wyld, borough electrical engineer and tramways manager. "Tenders 
by May 11. 

Sydney.—The Postmaster-General invites tenders for 84 tons wire, 
hard-drawn copper (2001Ь. per mile), Scwt. tape, binding, copper 

1501. per mile), 2,700 insulators (best white porcelain, large). 
enders by May 20. 

Wakefield. —Tenders are invited for the supply of two exhaust 
electrical fans and necessary wiring, switches, etc., for the laboratory, 
for the West Riding of Yorkshire Rivers Board. For particulars 
apply to Rivers Board, Wakefield. 

New South Wales.—Tenders are invited by the Postmaster- 
General for 84 tons wire, hard-drawn eee b. per mile), Scwt. 
tape, binding, copper (150lb. per mile), 2, insulators, best white 
porcelain, large. Tenders by 20. 

New South Wales.—Tenders are invited by the Postmaster- 
General for eight tons wire, hard.drawn соррог (400lb. per mile), 
ljewt. tape binding, copper (20010. per mile), 1,500 insulators, best 
white porceliin, large. Tenders by June 10. 

Bermondsey.—The Borough Council invite tenders for the supply 
and erec'ion ot one boiler, one steam dynamo, ono condenser, and 
cooling tower at the electricity and destructor works. Tenders to the 
Town Olerk by May 18. See advertisement. 

Manohester.—The Tramways Committee invite tenders for the 
supply of hard.drawn copper trolley wire. Particulars from the 
General Tramways Manager. Tenders to the Ohairman of the Tram- 
ways Committee, 85, Piccadilly, Manchester, by May 5. 


London, 8.W.—The London County Council invite tenders for 175 
double-deck car bodies, swing bolster trucks, and complete electrical 
equipments for overhead trolley, surface-contact, and underground 
conduit systems of electiic traction. Tenders by May 9. 


Victoria. — Tenders are invited for the following for the Postmaster- 
General's Department: 2,600 jacks, in strips of 20; 1 mile 61-wire 
switchboard cable; 50 3-conductor cords, 71t. long, for B" boards; 
96 3-part plugs, and 66 listening and ringing keys. Tenders by 
June 9. 

Johannesburg.—Tenders are invited for a refuse destructor plant. 
Specification, etc., may be ob‘ained from Messrs. E W. Carling and 
Co., St. Dunstan’s- buildings, St. Duastan’s- bill, London, Е.С, 
Tenders to the Town Clerk, Municipal Offices, Plein Park, Johannes- 
burg, by June 10. 

West Bromwich.—The Town Council invite tenders for the 
installation of a modern refuse-destroying plant at their electricity 
works, Black Lake, West Bromwich. Particulars from Mr. Albert D. 
Greatorex, borough engineer and surveyor, Town Hall, West Brom- 
wich. Tenders by May 9. 

Stockport.—The Tramways Committee invite tenders for the 
manual and team labour required in taking up and relaying the 
permanent way, paving, etc, in the repairs and renewals to the 
tramway track 01 the Woodley route and in Heaton-lane. Particulars 
from the Borough Surveyor. Tend:rs to the Town Olerk by May 4. 


Western Australia.—The Postmuster-General invites tenders for 
650 telephone wall sets, 150 telephone table sets, 800 protoctors, 
90 extension switch and bell sets complete, 30 switchboards for 
4 lines, 20 ditto for 6 lines, 5 ditto for 12 lines, 5 ditto for 24 lines, 
20 telephone wall sets for party linos, 10 ditto. Tenders by Sept. 7, 


KawtenstalL—The Corporation invite tenders for the supply, 
delivery, and erection of steel poles, overhead line equipment, and 
accessories. Specification, etc., may be seen at the offices of the 
engine.rs, Messrs. Lacey, Sillar, and Leigh, 2, Queen Anne’s-gate, 
Westminster, and 78, King-street, Manchester. Tenders by May 4. 


Adelaide.—The Postmaster-General of South Australia invites 
tenders for 1,000 tons of steel rails, 80lb. per lineal yard; 1,000 tons 
stoel rails, 60lb. per lineal yard; 2,500 tons steel raile, 50lb. per 
lineal yard; 68 tons steel fishplates for 80lb. rails ; 67 tons steel 
fishplates for 60lb. rails; 159 tons steel fishplates for 50lb. rails. 
Tenders by May 19. 

East Ham.—The Corporation invite tenders for the resonstruction 
for electric traction on the overhead trolley system of the existing 
section of horse tramways between High-street North and Green- 
street, Rom oid- road, including the pe: manent - way paving (including 
margins) and overhead liue cous:raction. Particulars from the Borough 
Engineer. Tenders by May Б. 


Rio de Janeiro. — Тепісгз are invited for the supply of new light- 
ing apparatus and ассзвзогі‹ з for the lighthouse on Raza Island. 
Tenders will be opeved on June 2 in the Ministry of Marine (Seccao 
de Pharócs) at Rio de Janeiro. No depo-it is required. Further 

rticulars msy be seen at the offices of the Commercial Intelligence 
Brauch of the Board of Trade, 73, Basinghall-street, London, Е.С. 


London, 8.W.—The London County Council invite tenders for the 
supply and delivery of about 2,000 tons of steel girder tramway track 
rails and fastenings required for the electrification of further portions 
of the Council's tramways; also alternative tenders for supply and 
delivery of about 5,000 tons of track rails and fastenings.  Particulars 
from the chief engineer to tho Council, Mr. Maurice Fitzmaurice 
O. M. G., at the County Hall, Spring-gardens, S. W. Tenders by 
May 19. 
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RESULTS OF TENDERS. 


Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukinfield 
Electricity and Tramways Board have accepted the tender of Willans 
and Robinson for a 2,000-kw. turbo-alternator and condensing plant 
for the sum of £8,250. 


Rawtenstall.—The Town Council have accepted the following 
tenders: Chamberlain and Hookham for diftect-current meters, the 
General Electric Co. for alternating-current meters, and that of Yates 
and Thom for a Green's economiser. 


Huddersfield.—The Corporstion have accepted the tenders of J. 
Radcliffe and Sons, Huddersfield, for the construction of foundations 
for new plant, the British Thomson-Houston Co. for meters, and of 
McPhail and Simpson, Wakefield, for superheaters. 


Elsecar.—Messrs. D. Selhy Bigge and Co. have placed an order 
with the British Thomson-Houston Co. for one 350-kw. exhaust 
steam turbo-alternator, with heat accumulator, condenser, and the 
we switchgear, for Earl Fitzwilliam's Colliery, Elsecar, near 

effield. 


Coatbridge.—The tender of the British Thomson-Houston Co. 
has been accepted for the supply of one 250-kw. (510 k.v.a ) three- 
phase generator, 550 volts, 50 cycles, coupled to Belliss engine, for 
Messrs. Robert Adie and Sons Collieries, for their Rose Hall Colliery, 
Coatbridge. 

Melbourne.—The City Council have accepted the following tenders 
for the supply of electrical stores for 12 months: J. А. Newton and 
Co., Lawrence and Hanson, Win. McLean and Co., and Henley's 
Telegraph Works Co.; supply of drilling machine, James Dixon and 
Co., £32. 10s. 

Leeds.—Thermit Limited have received an order from the city 
tramways for welding material to cover the whole of their require- 
ments during the year 1908, this being the sixth year in succession 
that the Leeds Corporation have made the whole of their joints by 
means of the Thermit process. 


Polesworth.—The British Thomson-Houston Oo.’s tender for main 
switchboard. pit bottom and feeder panels, one 75-h.p. three-phase 
motor for driviog endless haulage gear, and the requisite feeder cable, 
for Messrs. Morris and Shaw. Birch Coppice Colliery, Polesworth, near 
Tamworth, has been accepted. 


Portsmouth. —Ovwing to the withdrawal of the tender of S. Cooper, 
of Bournemouth, which was noted in our last issue as having been 
accepted by the Town Council for electric lighting the new South- 
parade Pier, the Council have now given the contract to Mr. Taylor, 
of London, for the sum of £1,310. 


Lydney.—An order has been placed with the British Thomson- 
Houston Co. by Messrs. D. Selby Bigge and Co. for two 300-kw, 
575-r.p.m., 2,750/5,000-volt, 50-cycle three-phase alternators, com- 
plete with exciters and rheostats, for direct coupling to high-specd 
engines, for the Cannock Collieries, near Lydney, Glos. 

Glasgow.—Messrs Stevenson, McGaffie, and Milne, of Glasgow, 
have placed an order with the British Thomson-Houston Co. for two 
62-kw. continuous-current generators coupled on combined base to 
one Howden engine, and one four-panel switchboard, for the Binley 
Colliery, belonging to Messrs. Merry and Cunninghame, Glasgow. 


Atherstone.—The Ansley Hall Coal and Iron Co., Atherstone, 
Warwickshire, have accepted the tender of the British Thomson- 
Houston Co for the supply of one 500-kw., 540 r. p. m., 500. volt, con- 
pound-wound, open-type continuous-current generator, to be drivon by 
ropes by a pair of Robey engines running at 85 r.p.m., and two switch 
panels for above. 

Hammersmith.—The tender of the British Thomson-Houston Co. 
has been accepted for testing plant, consisting of a 120-kw. motor- 
generator set, nade up of two 60-kw. continuous-current generators 
tandem coup'ed to one induction motor, one 110 k. v. a. three-phase 
motor-generator, and a motor exciter of. 10 kw. for Messrs. Gwynnes, 
Limited, Hammersmith. 


Johnstone.—Mossrs. Finlayson, Bousficld, and Oo.’s Linen-Thrra 1 
Mills, Johnstone, Scotland, have placed an order with the British 
Thomson- Houston Co. for one 200-kw., 428-r.p.m., 500-550-volt, 50. 
cycle three-phase alternator, with three pedestal bearings, protection 
caps, rope pulley, base-plate, and direct coupled exciter, together 
with the necessary switchgear. 

Darlington. — Messrs. Pease and Partners, Darlington, have 
accepted the tender of the British Thomson-Houston Co for the 
supply of one 120-h.p., 480-r.p.m., 440-volt, 40 cycle, three-phare, 
slip-ring, protected-type haulage motor, with tramway-type reversing 
controller and panel; one 25-h.p. 770 г.р. т. fan motor; one 120-kw., 
three-phase, 2,750-440-volt, oil-cooled transformer, with the necessary 
switchgear, for the Bowden Close Colliery. 

Admiralty Contracts.—The Admiralty have placed a contract 
with the British Thomson-Houston Co. for nine motor-generators 
(eight 120 amperes and one 80 amperes) for operating scarchlighits on 
H.M.S. ‘‘ Defence”; and Messrs. Vickers, Sons, and Maxim, on behalf 
of the Admiralty, have ordered from the same company 21 motor- 
generator sets, each giving 120 amperes at 55 volts (6:6 kw.), 
1,600 r.p.m., with the necessary control panels. "These are to operate 
searchlights on board H. M. S. Vanguard,” a battleship of the 
St. Vincent" class, which Messrs, Vickers, Sons, and Maxim are 
building. 

Sheffield.—The tenders of the British Thomson-Houston Co. have 
been accepted for the supply of one 250-kw., 375-r.p.m., 3,000-volt, 
50-cycle, three-phase B.T.H.-Belliss generating set, three-panel main 
switchboard, five sets of main and tail haulages (two 30-h.p. and three 
50-h.p.), two motor-driven pumps (30-h.p. and 80-h.p.), one 100-kw. 
and two 70-kw. transformers, and high-tension and low.tension panels 
for the Sheffield Coal Co. for the Birley Collieries, near Sheffield ; and 
for a 760-k w., 285-r.p.m., “ М.Р.” type, continuous-current generator 


for direct coupling to Belliss engine, for Messrs. Steel, Peach, and 
Tozer, Sheffield. 


Southend.—The tender of the British Thomson-Houston Co. has 
been accepted for the supply and erection of an additional switchboard 
panel and gear at the generating station, and required in connection 
with the new 500-kw. engine and dynamo; the tender of E. and 
B. Н. Davey for the construction of a condenser tank for £370; the 
teuders of J. E. and S. Spencer for the supply and erection of steam- 
pipes, and Aiton and Co. for the supply and erection of exhaust pipes, 
at prices amounting to £50. 10s. and £315. 5s. respectively ; and that 
of the Tudor Accumulator Co. for the provision of a positive battery 
at a cost of £369, and for the maintenance thereof for the sum of £46 
per annum for a period of 10 years. 


Huddersfield.- -The tender of the British Thomson-Houston Co. 
has been accepted for complete installation, consisting of 25 three- 
phase induction motors, totaling upwards of 800 h.p., with the 
necessary steelwork for mounting the ceiling motors and controlling 
gear aud cables. This is the first textile mill to be electrically driven 
from the Corporation three-phase mains in the Huddersfield district, 
which is one of the main centres of textile industry. This contract 
should ! as far-reaching in its iufluence on the development of textile 
driving in this district as the Acme mill has been in Manchester. 
The work has been сагпе1 out for Messrs. Joshua Whiteley and Co., 
Huddersfield, for their Albert textile mills. 


South Australia.—The Postmaster -General has accepted the 
following teuders: Common- battery switchboard and 3,000 subs^ribers' 
sets for Adelaide, for the sum of £17,620 ; common-battery switch- 
beard and cables for the new Windsor (V.) Telephone Exchange. 
£20,268, R. B. Hungerford ; 1,000 jacks, five point, in strips of 20 
each, for the sum of £125 ; 100 plugs, metallic circuit, for £18. 15s., 
W. McLean and Co., Melbourne ; 100 indicators, clearing, in strips of 
10 each, at £2. 12s. 6d. per strip, Unbehaun and Johnstone, Adelaide; 
100 keys, combined listening and ringing. at 10s. 6d. each, A. W. 
Dobie and Co, Adelaide; 64 tons hard-drawn copper wire (400lb. 
to the mile) at £71. 13s. 4d. per mile; 8,000 insulators, porcelain, 
No. 5, for £175. 15s., С. ills and Co., Adelaide; Scwt. soft 
binding wiro (50lb. to the mile), at £3. 15s. per cwt., O. Haes, 
Sydney ; 8.000 copper tapes for 400lb. wire and No. 5 insulators, at 
£2. 15s. per 1.000; 8.000 copper binders for 400.b. wire and No. 5 
insulators at £3. 18s. 3d. per 1,000, Rabone, Ferz, and Co., Sydney. 


OPENINGS FOR CONTRACTORS. 


xo ош rescue station, Mr. Hann, Powell Duffryn Co.'s 

ffice. 

А BERCARN - Twenty houses, Truste’s Gwyddon-road Building Club. 

AnERDARE— Hall, schoolroons, e c., Trustees of the Siloa Welsh 
Independent Chapel. 

ABERDARE —Ten houses for Monk-street Building Club. 

ALcESTER—Secondary school, Warwickshire Education Committee. 

ee school, Grange District (58 000), Burgh School 

oard. 

ALNWICXR New offices for nurses’ home, Bailiff-gate, Mr. R. R. 
Temperley. 

ANNFIELD PLAIN—Two houses, Northgate-street, Mr. L. Н. Armour: 
two houses, Catchgate, Mr. J. Н. Cockburn ; conversion of chapel 
into dwelling-houses, Mr. J. Н. Downs; four houses, Fines 
House, Mr. R T. Johnson. 

ANSTRUTHER— Free library, Town Council. 

APPLEBY—Elementary school, Westmorland County Education 
Authority. 

ARDEE—I mprovenient scheme (221.172), Rural District Council. 

ASKAM-IN-FURNEss—Schoolroom, Wesleyan Methodists. 

AvR—Enxtension, electricity undertaking (£15,050), Town Council. 

BALLYMONEY—Alterations to St. James's Church, Ecclesiastical Com- 
missioners 

ip iis d ш Council chambers, Cross (£1,280), St. Ninians Parish 

ouncil. 

BancoEp—Vicarage (£1,800), Churchwardens, Parish Church. 

BARN EN — School, Lonsdale- road, Messrs, Jarvis and Richards; 24 
houses, Vicarage-road, Messrs. E. and P. Horsey ; addi'ions, 
St. Mary's Roman Catholic Schools, Messrs. A. Hunt and Son. 

BarxsLey— Elementary school, Woraborough Dale Education Com- 
mittee. 

BaAnRNsLEY— Conversion of offices, ete., into shops, Eldon- street — 
Messrs. Crawshaw and Wilkinson, architects; motor- house, 
Union Inn, Messre. Beverley Bros, Wakefield. 

BASFORD—Alterations, workhouse (£360), Guardians. 

BEBBINGTON—Temporary school, Board of Education. 

BECKENHAM—Installation of electric light, Alexandra Schools (£225', 
Education Committee. 

Ben RuvpniNc —Wesleyan church (£2,600), Trustees. 

BILLINGE —Two houses, Mr. W. Melling. 

BiirrEy--Elementary school, Durham Education Committee. 

туз aa ee electricity supply mains (£5,000), Town 

“ouncil, 

BLACK PooL—Post office, Н. М. Commissioners of Works. 

BLACKWELL— Elementary school, Durham E jucation Committee. 

BLAGDON—Stationmaster’s house, Оз саб Western Railway Со. 

BLAENGARW—Two houses, Mount Pleasant. Mr. P. J. Thomas, 
architect. | 

BLAGDON—Stationmaster’s house, etc., G. W. R Co. 
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BLAVDON— Elementary school, Durbam Education Committee. 

BocoMBRA—Orange hall near Portadown. 

BopMin—Enlargement, St. Mewbrel's Church, Cardynham, Church 
Building Society. 

BoG NOR Improvements, pier (£6,000), Local Company. 


BorstaL—Additions, prison buildings (£8,000), Commissioners of 
Public Works. 


BownvRN—Elementary school, Durham Education Con mittee. 
BRADFTORD—Alterations, premises, Hall Ings, Town Council. 


BnibakND — Enlargement of St. Theodore’s Church, Kenfig Hill, 
. Ohurch Building Society. 


BRIDGWATER—Ornamental bandstand (£130), Towa Council. 
BRIGHOUSE— Electricity supply extensions (£3,600), Town Council. 
BRISLEY— Enlargement of Non-Provided school, Trustees. 


BnoMLEY—Additions to Broadway House, High-street, Messrs. 
Levens and Son; telephone exchange, Church- road, Messrs. 
Bromley and Watkins. 


BupnROORE— Elementary school (£2,230), Warwickshire Education 
Committee. 


Busurv—Public offices, etc. (£3,550), Urban District Council. 
Byker—Church, parish of St. Lawrence, Ecclesiastical Commissi ners. 


CAMnRIDGE—Enlargement, Selwyn College (£2,60-), Governors. 


CAMBRIDGE—Six houses, Sturton-street, Mr. W. Pate; two houses, 
Cherryhinton-road, Mr. J. S. Condor; beer store, Panton-street, 
Messrs. Bailey and Tebbutt; offices, «tc, Newmarket road, 
Cambridge Gas Co.; house, Huutinglon-roid, Obu chwardeus 
St. Giles's Church 


CANTON—Three houses, Clive-road, Mr. W. R. Davies. 


CARDIFF - Block of three houses, Clive-road. Mr. W. Н. Dashwood 
Caple, architect. 


CHELMSFORD — Elementary schoo: (£10,500), Education Committee. 
CHELTENHA M— Extensions to electric lighting, Town Council. 


CursTER-LE-STREET— Elementary school, Durham Education Com- 
mittee. 


CuorwELL—Elementary school, Durham Education Committee. 


CLAVTON— House, High-street, Mr. J. Knowles; bank, High-street, 
Manchester City and County Bank; 12 houses, Cemetery-ro1d, 
Mr. Birtwell. 


CocKFIELD—Elementary school, Education Committee. 
CockToN HILUU - Elenientary school, Durham Education Committee. 
CoLwYN— Church room and vestry at the Wesleyan Methodist Church. 
CoNsETT— Elementary school, Durham Education Committee. 
CORNFORTH — Elementary school, Durham Education Committee, 
CovNpoN—Minister's house, Trustees of the Shildon Primitive 
Methodist Circuit. 
CoxuoE—Tlans for scven houses passed by Rural District Council. 
CROMPTON— Elementary school, Education Committee. 
CROWTHORNE — Bungalow aad villa, Mr. C. J. Brake. 
CROXTON--New mixed school, ete., Trustees of the Non-Provided 


school. 
Croypon—School to accommodate 848 schola:s, Education Com- 
. mittee. 
CRYNANT (GLAM.) -Chureh, parish of St. Margaret, Ecclesiastical 
Commissioners. 


CucKFIELD—Improvements and additions, laundry (£450), Guardians, 

Dacca—Residence for the Sec etary to the Board of Revenuc 
(Rs.30,000), Indian Government. 

DArKv— Police station (Rs.17,5€0), Burmese Government. 


DARLINGTON — Elementary school, Cleveland-avenue, Durham County 
Education Committee. 

DARLINGTON—Fifteen houses, Whessoe Foundry Co. 

DEAN BaxK—Elementary school, Durham E 1ucation Committee. 

DEwssuRY—Extension, institution, Dewsbury and District General 
Infirmary Board. 

n a houses, Fuiness.vale, Mr. Jackson; two houses, Mr. 

en. 

DovER—Parish hall, Churchwardens of St. Mary. 

DovER-— Shelter on sea-front, East Cliff, Town Council. 

DvBMIRE—Elementary school, Durham Education Committee. 

DuRHAM — Branch stores, Nevill's Cioss, Durham Co-operative 
Society. 

EARBY—Church (£3,000), Churchwardens, Thornton-in-Craven. 

EASTBOURNE —Public convenience, Tamarisk Bank, Sanitary Com- 
mittee. 

East Ham—School to accommodate 1,580 sclrolars, Altmore-avenue, 
Education Committee. 

East Ham—Eighty-four houses, Hollington-road, Messrs. W. ard G. 
Mitchell ; house, Hall-road, Mr. P. Cornish ; 17 houses, Norfolk- 
road, Mr. C. Manning; 25 houses, Whitehorse-road, Mr. F. 
Ansted ; two houses, Shrewsbury-road, Mr. Н. Harding ; house, 
Kempton-road, Mr. C. Saxon. 

EprNBURGH—Police office, Torphichen-street (£7,157), Town Council. 

Ersom—Rebuilding Church of St. Martin, Incorporated Church 
Building Society. 

ErpINGTON—Public elementary school, Warwickshire Education 
Committee. 

FALMovuTH—House, Clifton-hill, Mr. P, Оша; two houses, Gyllyng- 
vase-terrace, Mr. Charles. 


FakENHAM— Primitive Methodist chapel (£2,500), Trustees, 


Fermoy—Workmen’s dwellings (£9,200), Rural District Counci . 

FEnRYIILL—Plans for six houses passed by Rural District Council. 

Four Oaks—Church for the parish of All Saints, Ecclesiastical Com- 
missioners. 

FuLWELL—Elementary school, Durham Education Committee. 

GILESGATE Moor— Elementary school, Durham Education Committee. 

GLAscow —Elementary school, Mollinsburn-street, School Board. 

Gol. AR House, Leymoor-road, Mr. B. Wood. 

Gorry—Workmen’s dwellings (£7,340), Rural District Council. 

GRANGEMOUTH—Supplementary and higher - grade school, Parish 
School Board. 

GRANGE VILLA—Elementary school, Durham Education Committee 

GREAT Harwoop—Dwelling-house, Mr. J. W. Baron; house, Park- 
road, Mr. T. Gregson. 

Greencnort—Elementary school, Durham Education Committee. 

GREENSIDR— Elementary school, Durham Education Committee. 

(}WAUN-CAE-GURWEN—Fifty houses, (:waun-cae-Gurwen Colliery Co. 

HackNEY—Primitive Methodist church. Plans passed by North 
Darley Urban District Council. 

HAMMERSMITH, W.—Houses and shops, Mr. O. Pawley ; additions to 
St. Thomas Seminary, Hammersmith-road, Messrs. Hubbard and 
Moore. 

HaRDINGHAM —Primitive Methodist chapel, Trustees. 

Hartsurx—Elementary school, Durham Education Committee. 

HavANT—Chureh, Stubbington-avenue, Churchwardens, St. Mark's. 

Haverrox HIL. Elementary school, Durham Education Committec. 

HENpoN—Threo houses, Temple Fortune-lane, Mr. A. J. Reynold» ; 
24 houses, Fiochley-road, Mr. Е C. Carter; 10 houses, Hampstea.t 
Garden Suburb, Manager, Estate; drill hall, Colin Deep.-lan ·, 
Messre. Emden, Deakin, and Co.; 16 houses, Woodstock Estate, 
Messis. Tucker and Humphrey; fcur houses, Audley-road, Mr. 
E. Evens ; 101 houses, Messis. Mamiltons, Limited; eight shops, 
Golders Green, Messrs. Edmondson’s, Limitel; four houses, 
Rod borovgh-· road, Messrs. Barnett aud Brochie; church extension, 
Colin Deep-lane ; 18 houses, St. John's-road, Mr. E. Streather. 

HgNpox— Eight houses, Portsdown-avenne, Mr. A. Marsh; 27 
houses, Messrs. W. Moss and Son; shop and house, Golder's 
Green, Mr. P. Adams; 20 houses, Rotherwiek-10ad, Mr. Н. 
Laverack. 

HENpoN— Enlargement, ete., 
siastical Commissioners, 

Нїєн CLARENCE— Elementary school, Durham Education Committee. 

HicnriELD — Elementary school, Durham Education Committee. 

HonNsEev— Three houses, Muswell Hill, Mes:rs. Edmondson's, 
L mited ; 16 houses, Burlingford road, Mr. A. Leeks; niue 
houses, Danvers road, Mr. H. E. East; four houses, Muswell 
Hill, Mr. G. Н. Paine; six houses, Priory-road, Mr. C. W. 
Boswell; 163 houses, Rookfield Estate, Crouch End, Messrs. 
W. J. Collins. 

Hovanion-LE-Sprtnc—Five houses, Silksworth, Mr. J. Hodgson ; 
two houses, Grasswell, Mr. J. Н. Wood; house and shop, Mr. 
J. White. . 

HOordHTON-LE- STRING Elementary school, Durham Education Com- 
mittee. 

Hoxton, E.— Elementary school to accommodate 400 scholars on the 
Hoxton House site, also higher elementary school to accommodate 
600 scholars, London County Council. 


HUDDERSFIELD —Twelve houses, Almondbury Bank. Mr. E. W. 
Lockwood, architect. 

HvuLL—Station buildings and stationmaster's house, North-Eastern 
Railway Co. 

ILronp—Library and public hall, High-street, Urban District Council. 

IsLINGTON, N.—Elementary school, Shelbourne-road, London County 


St. Mary's Church (£5,500), Eccle- 


Council. 

KENDAL—Enlargement of Staveley Abbey Home (£600), Board of 
Guardians. 

KESSINGLAND—Improvements to church (£1,250), Ecclesiastical 
Commissioners, 


KILWINNING—Additions, Eglington District School, School Board. 

KiNGUSSIE — Electric lighting scheme (£3,000), Council. 

KIRKHAM—Elementary school,  Medlar-with-Wesham Education 
Committee. 


LANCASTER—Five houses, Wingate-Saul-road, Mr. J. N. Grubb; 
additions to Royal Albert Asylum, Asylum Committee; two 
houses, Westbourne-road, Mr. J. W. Batty ; two houses, High 
Caton-road, Mr. J. W. Taylor; rebuilding Athenwum Theatre, 
St. Leonard's.gate, Mr. H. Wilkinson; four houses, Ashfield- 
avenue, Mr. W. J. Edmondson. 


LANCASTER—Wesleyan church and Sunday schools, Trustees. 

LasswaDE—Public offices, Parish Council. 

LEADGATE—Elementary school, Durham Education Committee. 

LEE—Elementary school, Manor-lane, London County Council. 

LEEDSTOWN— Wesleyan Sunday school, Trustees. 

LEEK—Additions to the Memorial Cottage Hospital. Messrs. W. 
Sugden and Son, architects. 

LETCHWORTH—Elementary school (£9,000), Hertford County Council. 

LEXDEN—Alterations and additions, workhouse infirmary, Guardians. 

LEYTON—Enlargement, sorting office, Commissioners of Н.М. Works 
and Public Buildings. 

LoNcwELL-— Church, parish of All Saints, Longwell Green, Bristol, 
Ecclesiastical Commissioners. | i 
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LLANDRINDOD —Public lavatories, resreation ground (£1 200", landing 
stage, refreshment-room, eti, Pump House Common (£800), 
Urban District Council. 


LLANSAMLET—Chapel, Peniel Green, Welsh Calvinistic Methodists. 

Lonpon, W.—Blocks of flats, North Audley-street, Messrs. Harris 
and Gillow. 

Lonpon, W.— Rebuilding hospital for women, Soho-square (£40,000). 

Loxpox, W. — Additions, Langham Hotel, Poitland-place, W. Mr. 
J. MacVicar Anderson, architoct. 

LoNpoN, W.C.—Buildings, Cathorine-street, Messrs. Cross and Co. 

MAIDsTONE—School to accommodate 1,000 scholars, Town Council. 

MANSFIELD - Three houses, Brunt.street. Mr. J. Pembleton; 23 
houses, Moor-street, Messrs. J. and F. L Parsons; house, West 
Hill-drive, Mr. E. Archer; six houses, Skerry-hill, Mr. F. 
Beagant. 

MARcH—High school (£4,000), Is'e of Ely Education Committee. 

MARKET RASEN— Villa, stabling, ete., Waverley Temperance Hots] Оо. 

MARTHILI— Extensions, Possilpark School, School Board. 

MaTLock BATH—House, Four.lane, Мг. G. Ogdon. 

MEDOMKLEY Ener — Elementary school, Durham Education Committee. 


MIDDLESBROUGH —Free library, Victoria-square, Free Library Com- 
mittee. 


MILE Exp, E.—Elementary schools, Morpsth street and Essex-street, 
London County Council. 


MILLWALL E.—Sub-station Гора” Electricity Committee. 

MiLNsBRIDGE—Houses, Radcliffe-road. Mr. J. Ainley, architect. 

MorTLAKE—Sixteen houses, Mesers. G. Smith and Son; additions to 
Railway Tavern, Messrs. Watney, C ombe, and Co. 

МовтгАКЕ —Elementary school, Surrey Education Committee. 

NAIRN - Public school on Millbank lands, Education Authoriti 8. 

NAvAN—House, G. N. R. Co. 

NAVAN—Post office, Board of Public Works. 

N ENOAT E (IRELAND) — Rebuilding and extension, Preslyterian 

church, 


NeEwport—Higher elementary school, Stow Hill, Education Com- 
mittee. 


NorTH BiERLEY—New Board- room (£1,100), Board of Guardians. 

NUNEATON —Public ahatt sir, St. Mary's-road (£1,800), Town Council. 

OAKENSHAW—Villa, Mr. А. T. Verity. 

OlDpHAM — Laboratories, etc., Waterico Council School, Greengate- 
street, Education Oommittee. 

PADDINGTON, W.—Elementary schoo!, London County Council. 

PELTON—Elementary school, Durham Education Committee, 


PENISTONE — Council offices (£950), Thurlstone Urban District 
Council. 


PENZANCE—Secondary school, Cornwall Education Committee. 

PEVENsEY—Covered stand. Mr. F. G. Cooke, architect, Eastbourne. 

PLUNSTEAD—Rebuilding St. Nicholas's Parish Church, Church Build- 
ing Society. 

RapvR—Ohurch, parish of St. John the Baptist, Ecclesiastical Com- 
missioners. 

RaMsHaw— Elementary school, Ry hope, Drrbam Education Com- 
mittee, 

RAWTEN-TALL— Laundry at working-men's home, King- street; house, 
Kay-street, Mr. Taylor; mission chapel, Bury-road, Rev. W. H 
Finney. 

RzpDpiTCH— Electricity undertaking (£1,500). 


RE&NFREW— Public lavatories, St. Andrew's Cross (£450), Town 
Council. 


ROTHERHITHE, S.E —Elementary s:houl, Cow-lane, London County 
Council. 


Rucpy—Two houses, Manor-road, Mr. A. J. Shillitoe. 
RvuoPE— Elementary school, Durham Education Conimitteo. 


Sr. GEoBgGE's (LON DON, E.)—Elementary school, Fairclough, London 
County Council. 


Sr. HELENs—Elementary school, Durham Education Committee. 


Sr. Pancras, N. W.— Enlargement, Minsfield roid London County 
Council School. 


SACRISTON—E'ementary school, Durham Edu ‘at on Committee. 
SaLForD—Public baths, Town Council. 
SEAFORTH - Secondary school, Cambrid z --oad, District Council. 


SEATON—House and cottage. Messrs. E. Н  Harbottle and Sons, 
architects Exeter. 


SEDGEFIELD—Forty-two houses, Chilton-buildings, 
Brewery-bank, Rural District Council. 


SHERBURN HirL—Elementaiy school, Durham Education Committee. 
SHILDON—Elementary schcol, Durham Education Committee. 
SHIPLEY—Six houses, Mr. W. Baxter. : 
SHREWSBURY—T wo secondary schools (£18,000), County Oouncil. 
SILKSwoRTH— Elementary school, Durham Education Committee. 
SILSDEN—Fire station, Urban District Council. 
SKEGNESS — Elementary school, Lindsey County Education Committee. 
SLOUGH—Public- house, Salt Hill, Messrs. Nevil'e, Reid, aud Co. 


SouTHAMPTON—Additions to grammar school, Argyle-road, Town 
Council. 


SouTHAMPTON—Extension, Western District School, Education Com- 
mittee. 


BovrH HgrToN— Higher-grade school, Education Committee, 


Sx houses, 


боотн SHIELDs— Extensions, marine school, Governors. 

Spain — Construction of building to be called Alphonso XIII. 
National Institute of Hygiene (£20,684). | 

SAL DIN d- Post office on site in sheep market, Н.М. Commissioners 
of Works. 

SPENNYMOOR—Higher-grade school, Durham Education Committee. 

SrEPNEY, E. — Elementary school, Ben Jonson-street, London 
County Council. 

SrockroRT—Infirmary with furnishing (£14,720), Guardians. 

Stockton—Elementary school (£2,500), Warwickshire Education 
Committee. | 

STow-IN-THE- WOLD—New post office, Commissioners of Public Works 

STRABANE—Labourers’ dwellings, Rural District Council. 

SUMMERHILL—Church and Sunday school (£2,500), Baptist Tiustees 

SWANNINGTON— Wesleyan church and schools, Trustees. 

SwANSEA—Forty-four houses, Baptist Well Estate, Mr. M. Hoskins. 

TANFIELD—Higher-grade school, Education Committee. | 

TAUNDWINGYI—Secondary school (Rs.21,C00), Burmese Government. 

TEsAv — Elementary school, Westmorland County Education 
Authority. 

TEMPLEPATRICK — Alterations and additions, manse, Commit tee 
Tom plepatrick Presbyterian Ohurch. 

TIDEFoRD—Chapel, St. Germans local Wesleyan Methodists. 

TREALAW—Institute and Judge Willianis's Memorial Hall. 
A. O. Evans, Williams, and Evans, architects. 

WANDSWORTH— Elementary school, Littleton-street, London County 
Council. 

Warwick Bripce—Elementary school, Cumberland County Educs- 
tion Cumn.itteo. 

WASHINGTON—Elementary s:hool, Durham Education Committee. 

WaTForD—House, Hempstead-road, Messrs, Clark Bros.; shops, 
Whippendell-road, Mr. C. Brightman; house, The Avenue, Mr. 
J. Taylor; two houses, Sussex-road, Mr. Sutton; house, Rick- 
nansworth-road, Mr. E. Keen; house, Monmouth-road, Mr. W. 
King ; house, Hempstead-road, Mr. F. W. Stimpson ; motor-house, 
Whippendell-road, Mr. Wheeler; motor-house, Upton road, Dr. 
Hardenburg ; house, Sandringham-road, Mr. A. Lunt ; two villas, 
Kingsfield-road, Mr. J. Freshwater; house, The Avenue, Mr. 
H. B. Watkins ; two houses, Field-road, Mr. Wright ; shops and 
offices, Aldenham-road, Mr. J. Rodwell ; five houses, Judge-street, 
Mr. J. Russell. 

WEDNESBURY—Independent electric plant (£8,000), Town Council. 

WExsTBvRY—Dwellings, parish of Dilton Marsh (£1,800), Rural 


Messrs 


District Council. 

WESTERHOPE—TIwelve houses near Newbuin. Mr. Т. G. Wilson, 
architect. 

West HaĮm— Alterations to Canning Town School, Education Com- 
mittee. 


WrsroN—Alterations and improvements at the Council school, 
Cheshire County Council Education Committee. 

WHITCHAPEL, E.— Elementary school, Buxton-street, London County 
Council. 

WuiTTON ParK—Council school, Durham Education Committee. 

WiRKSWORTH —Extension, town hall (£300), Council. 


WisBECH— County hall and offices, Station-road, March, Isle of Ely 
County Council 

WOoLSINGHAM — Elementary school, Durham Education Committee. 

WORCESTER — Continuation school adjoining Victoria Institute 
(£6,000), City Council. 

WortH—House, Dover-road, two houses, Deal-road, Mesars. Turner 
and Watts. | 

YiEWSLEY— Elementary school to accommodate 300 scholars, Middlesex 
Education Committee. 


YsTRAD RHON DDA Business premises, Ton Industrial Co-operative 
Society. i 


PROVISIONAL PATENTS, 1908. 


Арап, 13. 


8138. Improvements in fixing commutators for dynamo- 
electric machines or other bodies to their supports. 
Siemens Bros. Dynamo Works, Limited, and Emil О. 
Kieffer, Queen Anne's-chambers, Broadway, Westminster. 
(Complete specification ) 

$148. Electric foot-warmer. Otto Kriiger, 345, St. John-street, 
London. (Complete specification.) 

8190. Improvements in interrupters for electrical ignition. 
The firm Robert Bosch, Birkbeck Bank chambers, 
азоо London. (Date applied for under 
Section 91 of the Act, March 23, 1908, being date of 
applieation in Germany.) (Complete specification.) 

8209. Improvements in or relating to the process of manu- 
facturing certain electric appliances and apparatus 
therefor and for other purposes. Charles Orme 
Bastian, Birkbeck Bank-chambers, Southampton- buildings, 
London. 

8210. Ear instrument with diaphragm which can be kept 
electrically vibrating but open to direct sounds 
while in use by the deaf. William Henry Warn, 563, 
Btretford-road, Old Trafford, Manchester. 


THE ELECTRICAL ENGINEER, MAY 1, 1908. 


— 


645 


3206. Improvements relating to electrical devices for the | 8471. Improvements connected with certain kinds of electric 


measurement of speeds. Elektrizitäts Ges. Alioth, 
322, High Holborn, London. (Date applied for under 
Section 91 of the Act, May 2, 1907, being date of appli- 
cation in Germany.) (Complete specification.) 


APRIL 14. 

$253. Electric arc lamp lens and screen for theatrical 
effects. George Alfred Applebee, 97, Norroy-road, Putney, 
London. 

8977. Improvements in or relating to the production of high- 
frequency electrical osoillations. Otto Scheller, 
7, Southampton.buildings, London. (Date applied for 
under Section 91 of the Act, Aug. 13, 1907, being date of 
application in Germany.) (Complete specification.) 

8283. Improvements in and relating to electric switches. 
Frederick Hugh Smith, 18, Southampton- buildings, 
London. à 

$287. Improvements in or relating to transporting apparatus. 


Felten und Guilleaume-Lahmeyerwerke Act.-Ges., 111, 
Hatton-garden, London. (Date applied for under 
Section 91 of the Act, April 24, 1907, being date о! 


application in Germany.) (Complete specification. ) 

8288. Improvements in or relating to differential relays. 
Felten und Guilleaume-Lahmeyerwerke Akt. -Ges, 111, 
Hatton- garden, London. (Date applied for under 
Section 91 of the Act, May 4, 1907, being date of appli- 
eation iu Germany.) (Complete specification.) 

Circuit tester, fault and spark locator for electrical 
circuits of induction coils and the like. Arthur 
Edwin Lamkin, Edward Thomas Crofts, and Kate Beazley, 
6, The Exchange, iondon-road, Thornton Heath. 

8298. Improvements in choking coils for use with aro lamps. 


Louis Oscar Langworthy, 535, Ohancery-lane, London. 
(Complete specitication. ) 
8300. Improvements in or relating to telegraphy. Frederick 


George Cred and William Arthur Ooulson, 46, Lincoln's- 
inn-fields, London. (Completo specification). 

8308. Improvements in electric aro lamps. William James 
Davy, 40, Chancery-lane, Lundon. 


APRIL 15. 

8346. Improvements in controllable electric motors receiving 
and transmitting impulses which may be used for 
gun fire control Henry James Cretfield, Faraday House, 
Avenue-road, Erith. 

Electric device for preventing oollisions of railway 
trains. Charles Lagden and Alfred Catchpole, 22, Bur- 
goyne-road, Harringay, London. 

Improvements in electric arc lamps. Adrian Denham 
Jones, Hartham Works, Hartham-road, Holloway, London. 

8377. Improvements rela to alternating electric ourrent 
distribution systems. John Sedgwick Peck, Westing- 
house Building, Norfolk-street, London. | 

$414. Improvements in and relating to alternating-current 
motors of tho commutator type. Allgemeine Elek- 
tricitäts Ges., 83, Can1on-street, London. (Date ај plied 
for under Section 91 of the Act, April 17, 1907, being 
date of application in Germany.) (Complete specification.) 

$415. Improvements in and relating to dynamo electric 
machines. Jakob Emil Noeggerath, 83, COannon-street, 
London. (Date applied for under Section 91 of the Act, 
April 25, 1907, being date of application in United 
States.) (Complete specification. ) 

8416. Improvements in and relating to incandescent filaments 
for electric incandescent lamps. Wolfram-Lampen 
Akt.-Ges., 7, Southampton - buildings, London. (Date 
applied for under Section 91 of the Act, April 26, 1907, 
being date of spplication in Germany.) (Complete speci- 
fication. ) 

$491. Improvements relating to incandescent filaments for 
electric incandescent lamps. Wolfram-Lampen Akt.- 
Ges., 7, Southampton-buildings, London. (Date applied 
for under for Section 91 of the Act, May 13, 1907, being 
date of application in United States.) (Complete speci- 
fication.) E 

8492. Improved mothod of preventing the corrosion of the 
internal parts of boilers due to eleotro-chemical 


action. Peregrine Elliott Gloucester Cumberland, 56, | 


Chancery-Jane, London. (Date applied for under Rule 13, 


June 10, 1907. Au invention comprised in application 
No. 13,417, dated June 10, 1907.) (Complete specifica: 
tion). | 


8495. Improvements relating to the production of electrical 
discharge. William Edward Evans, 27, Chancery-lane, 
London. (Elektrochemische Werke, Germany.) (Uomplete 
specification.) 

APRIL 16. 

8449. Improved sunk switch box and oover for electric light. 
William Todd, 6, Cumberland.street, Edinburgh. 

$467. Improvod arrangement of driving and braking gear 
for overhead electric cranes. Alexander Jack, 65, 
Ohancery-lane, London. 

$481: Improvements in and relating te electric oontaot 
makers, distributors, and the like. Arthur Gerald 
Benstead, 45, Great Eastern-street, London. 


heating apparatus. Veritys, Limited, and Herbert 
Samuel Smith, 11, Burlington - chambers, New. street, 
Birmingham. (Complete specification.) 

8479. Improvements in magnetically-operated ignition plugs 
for internal -combustion engines.  Charle William 
Higgs -and William Wrentmore Stanton, 304, Vauxhall 
Bridge-foad, London. 

8507. Device for stretohing oables or ropos. Felten unl 
Guilloaume Lahmeyerwerke Akt.-Ges., 111, Hatton garden, 
London. (Date applied for under Section 91 of the Act, 
April 18, 1907, being date of application in Germany.) 
(Complete specification.) 

Improvements relating to alternating electric current 
distribution systems. Gılb-rt North and John Sedg- 
wick l'eck, Westingliuuse Buiidiug, Nurfolk-street, Strand, 
London. 

8522. Improvements in turbo - electrico generator systems. 
Ernst Julius Berg. 85, Cinnon.street. London. (Date 
applied for under Section 91 of the Act, April 20, 1907, 
being date of application in United States.) (Complete 
specification.) 

8533. Reinforced ooncreto pole or mast for supporting 
electric conductors or for other purposes. Hleinich 
Wilhelm Oberlies, 40, Uhancery-lane, London. (Coniplete 
specification. ) | 

Improved sjstem of fixing eleotrio punkahs.  Aithur 
Bergtheil, 1, Queen Viotoria-street, London. 

Improvements in field magnets for magactic inductors. 
Hermann Rutharlt, 55, Ohanoery-lane, London. (Date 
applicd for under Sostion 91 of the Act, April 16, 1907, 
being date of application in Germany.) (Complete 
specitiostion.) 

Electric: order and alarm apparatus Johan Joalim 
Fredtik Dickui iun, 322, Пк atulboru, Lon lou. 


\ 
APRIL 18. 
$626. Improvoments in joints for fiexible metallic tubing, 
Charles Wiau, 77, Colmore row, Birmingham. 


APRIL 21. 

8679. Improvements in or relating to electric kettles, urns, 
water, or other liquid heating and boiling a tus 
and the like. John Edmund Pownall, 16, Hillfield-roac, 
West Hampstead, London. 

8713. Improvements in electrical ignition apparatus for 
internal.combustion engines. Jean Frédéric Henrique, 
60, Queen  Victori&-street, London. (Date applied for 
under Section 91 of the Act, April 20, 1907, being date 
of application in France.) (Complete specification ) 

8719. Improved pitch oompound for use under the applic: • 
tion of heat as an insulating cement for assisting 
in the joining or oonnoctipg of electric cabie cores 
or electric wires, or for use for coating electr o 
enable joints or joined electric wires with a ductile 
flexible insulating and waterproof covering. Thom: в 
Marriott, 35, Knights-park, Kingston-on-Thames. 

8737. Improvements jn filaments or bodies for incandcsce: t 
electric lamps. Charles Alfred William Нори, 4, 
South-street, Finsbury, London. (Complete specification.) „ 

8746. Improvements in tho manufacture of incandescezt 
filaments. Gaston Auger, 18, Southampton-buildiuys, 

London. (Complete specification. ) ( 

Improvements in electrical cut-outs. Phillip Thon. as 

McNally, 18, Southampton-buildings, London. 


APRIL 22. 

8752. Improved sparkless surface- contact electric motor 
starter and automatio regulator. Charles Lilliciay, 
59, Roboit-street, Manselton, Swansa. 

Improvements іп clectric lamps. Emily Böhm, 45, 
Hillmartiu-road, London. 

8787. Improvements in oleotrical ignition apparatus for 160 
in internal - combustion engines and for other 
purposes Arthur James  Postans, Birkbeck Bank- 
chambers, Southampton-buildings, London. (Applicatiun 
for patent of addition to No. 5194/07.) 

Improvements in electrical storage batteries. (George 
Anna Carpenter, 53, Chancery-lane, London. 


Арки, 25, 

8818. Improvements іп and relating to incandesoent olectrio 
jamps. William Kennedy-Laurie Dickson and Henri 
Jucgue Guillaume Reeser, 61, Strand, London. 

. Improvements in the method of utilising waste steam 
power in connection with the production of 
electricity by steam. Henry Ernest Fry, 24, John- 
street, Bedford-row, London. 

. Improvements in time-oontrollod electric switches. 
John Gunning, Birkbeck Bank-chambers, Southampton- 
buildings, Logdon. 

$874. New or improved electric ventilator. Max Levy and 
Wilhelm Mehlhose, 323, High Holborn, London. (Oom- 
plete specification.) | 

. Improvements in apparatus for disinfecting telephones. 
Theodor Lutz, 18, Southampton - buildings, London. 
(Complete specification. ) 


8521. 


8543. 


8547. 


8558. 


8748. 


8773. 


8794 


T 
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8904. Improvements in electrical furnaces. Jean Bouneau, 
31, Bedford-street, Strand, London. (Date a applied for 
under Section 91 of the Act, April 24, 1907, being date 
of application in France.) (Comp ete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on May 7.) 
1907. i 
5764. Process and apparatus for electrically fusing, refining, 
and moulding refractory substances, such as quartz 
Mackenzie. (Ludwig Bolle und Co. Ges.) 

6034. Single-phase alternating-current motors. Cramp. 

8376. Electric switches. Vandervell. 

8471. Electric alarm bells. Kessler and Jelich. 

8505. Multiple switch controlling apparatus for electric 
circuits, specially applicable to motor starters. 
Brook and Hirst. 

86234. Means of propulsion of electrically-driven trains and 
the like. Stone and Migotti. (Date applied for under 
Rule 13, April 15, 1907.) 

$841. Incandescenoe bodies for electric lighting and heating 

purposes. Allgemeine Elektricitäts-Ges. (Date applicd 
for under International Convention, April 17, 1906.) 

9157. Controlling devices for electrical machines. Balachowsky 
and Caire. 

9684. Machines for insulating electrical conductors. British 
Thomson-Houston Company. (General Electric Company. ) 

11044. Electric cables and the bonding thereof. Tanner and 
Claremont. 

12871. Electrically heated vulcaniser.  Gornal and Union 
Rubber and Chemical Company. 

13270. Mercurial thermostatio circuit “elosers.” Cossor. 

13582. Electrical resistances. Jones. 

15169. Combined telegraph and telephone apparatus. Dickson. 

15523. Means for operating gas taps, electric light switches, 
and door bells. Maskelyne. 

16530. Refractory metallic electrical conductors for use in 
incandescent electric lamps and the like. British 

| Thomson-Houston Company. (General Electric Company.) 

16736. Method of melting or fusing glass or like vitreous 
material around and on to olectrio conductors. 

| Bastian, Calvert, and Sanders. 

16956. Aro lamps. Angold and Maxim Electrical Company. 
17019. Wall plugs and sockets for use in electric lighting, 
heating, and power circuits. Bevis and Krause. 

17830, Electrical attachment for racking off casks. Allison. 

Ж (Speitschka.) 

18346. Shade-holders and shades specially applicable for 

. @lectric incand:« scent lamps. Dawson. 

18515. Proteotivo devices for electric transmission systems. 
British Thomson-Houston Oompany. (General Electric 
Company.) 

18834. Friction  elutches. Siemens Bros. Dynamo Works. 

. (Siemens.Schuckertwerke Ges.) 

21476. Manufacture of incandesoent electric lamps having 
metal filaments. Bloxam. (Siemens und Halske 
Akt.-Ges.) 

21811. Control of eleatric motors.  Benrather Maschinenfabrik 
Akt.-Ges. (Date applied for under International Con- 
vention, Oct. 3, 1906.) 

22467. Rotary transformers for electric current. Pinot. (Date 
applied for under International Convention, Nov. 9, 
1906. ) 

22609, pied mechanism for electrically - propelled cars. 

ig. 

24670. Arrangements on oleotricity meters for determining 
the maximum consumption. Elektrizitäts Akt.. Ges., 
vorm. Schuckert und Co. (Date applied for under Inter- 
national Convention, Nov. 20, 1906.) 

21807. Electric furnace. Viel. 

25919. Electricity generators. Forguson. 

26831. Apparatus for producing high-frequency electric 
discharges. Haddan. (Synchronous Static Company.) 

27090. Bracket for supporting or looating electric cables, 
pipes, and the like. Gill. 

27401. Electric fuses. Rawlings and Smith. 

87447. Safety devices for clectric winding plants. Siemens 
Bios. Dynamo Works, Limited, and Clift. 

28690. Cable telegraphy. Kitsee. 


1908. 


401. Electrolytes for alkalino storage batteries. Edison. 
(Date applied for under International Convention, May 10, 
1907.) 


3465. Clutch for electric aro lamps. Andersson. (Date applied 
for under International Convention, Feb. 18, 1907.) 

8151, Apparatus for tho electric ignition of largo internal- 
combustion engines. Firm of Robert Bosch. (Date 
18070 for under International Convention, Sept. 16, 


COMPANIES' STOCK AND SHARE LIST. 


Commercial and Industrial.— 
Amouut 

Name, paid. 
Alliance 74. 1.125 Co., 5 per cent. Cum. Pref., Nos. 1-70, 000 1 


Last price. 
£ 


Уз nne sne 


——— Ordinary, Nos. 1.123020 .......................... 3/16-5/16 
British Веи Oo, Granary. 2 001-40 000 .............. 5 1143 
7 per cent. Oum. , 5 48 ^& 
— “A” 6 per cent. Cum. Pref., 1-20,000 .............. 5 44-60 
—— — 4 per cent. Funding Certificates, 1-20 000 .......... 5155 
o e 1 
E por сев cent. Loch Leven Deb. ( ). Red., 1-5 000 100 .. 97-100 
British 1 Insulated and Helsby 9405 Ord., 1-100, 000 n.e. 5- .. 8451 
—— 6 per cent. Cum. Pref. 000 RF EMT 5 .. 64 
— 44 per cent. Mortgage сано 3 100 .. 109-105 
British Thomson-Houston eo 44 per cent. let Mort. Deb. 
Block; Даб: ааа зәл %ð2Sy e SE EVE COM Vis 100 .. $5100 
British Westinghouse Elec. and Manuf. 10 per cent. Pref., 
er,, y 4 
— —— 4 per cent. Mortgage Debenture Stock ............ 100 .. 45-50 
Brush Electrical Engineering, Ordinary, Nos. 1-105731 .... 2 .. 04 
— Hm: Noa. Cum, 6 per oe oent. , Pref. 665 55% „„ „6 „4„46%0 e 2 ee 3/16- 116 
per cent. let Debenture Stock .................. 100 .. 74-79 
cent. 2nd Debenture 8tock.................. 100 .. 5964 
Callender's Cable, Debent uren 100 .. 1064-1 
Ordinary duxere eua tbe е e QM EU SET 5 .. 10-1" 
б per cent. Prell. „% 3 5 .. 54-53 
Consolidated Miectrical Co., Ordinary, 1-110,000 ............ 1 7/16-9/16 
Crompton and (oo ͥ7ðU. 8 d 
——— b cent. Debentures ..........................:. 100 .. 
Dick, Kerr. and Co., Ordinary, 1 260 000 .................... „ 14-1 
— —— 6 per cent. Cum. Pref. ЮО 1-11 
cid эы cent. Debenture Stock, Red. ................ 100 .. 100-105 
Edison an an United, “А * Shares, 1-989261 ............ 5 .. 21 
— А” Shares, 01-017,139 .......... б .. кё 
5 per cont. Debentures ............................ 100 .. 
4 per cent. Deb. Stock, Red. ...................... 100 .. 78-81 
Electric Construction, Nos. 1 to 112.100 U — . ee 2... 1 
7 per cent. Cumulative Pref. ...................... 2 14-13 
4 per cent. Perp. lst Mort. Deb .................. 100 .. 61-68 
Electrolytic Alkali Co., Ordinary, 1-202,218 ................ 1 .. 3/16-5/16 
Ferranti, Limited, 6 per cent. lat Mort. Deb. Stock. Bed .. 100 .. 7580 
General Electric Company (1900) 5 per oent. Cum. Pref. .... 10 71-94 
4 per cent. let Mort. Deb. Stock 10 .. 87-90 
W. T. Henley's Telegraph Works, Ordinary ................ 5 .. 104-114 
44 per cent. Preferenoe ............................ 5 .. q4-* 
44 рег cent. Debentures .......................... 100 .. 1061 
India Rubber, Gutta Percha, and Telegraph Works ........ 10 .. pen 
4 per cent. Debentures ............................ 10 .. 8-1 
National Klectric Construction Oo., 1-170,000 .............. 1 .. 616-9 16 
Parker, Thos., Limited, Ordinary .......................... 10 .. 10-104 
Peebles (Bruce) and Co., 6 cent. Cum. Pref ,20,001-50,000 5 — 
Tel Construction and Maintenance .................- 12 .. 0 
per cent. Bonds 10 .. 100-l 
White, J. G., and Oo., 6 per cent. Cum. Pret., `1-15,000.. 10 .. 8-9 
Electric Lighting апа Supply.— iussus 
aun 
Name. paid. i 
Adelaide Electric Supply Oo., Co. is p с. Cum. Pref., 1-10,000.. 6 .. 45 
Bournemouth and Poole, Ordinary ........................ 02- 
44 per cent. Cum. vins .501-15 000................ 0 .. 10-11 
6 per cent. d Pret., 15.001-22,500 ........ 10 . 1041 
per cent. Debenture Stock, Red. ................ 00 .. 102-105 
Bromley . Dot) Electric t and Power Uo. .............. 9. sa 5 xd 
s per ceni 1st Debenture Stock, Red. ............ E ВЕ En 
rompton and Kensington, Ordinary FFC $a a 
мо? dent. Preference ............................ 5 .. 63-73 
Calcutta Electric 0,000 1067 000 Corp., Ordinary, Nue. 1-60. 000 5 .. 6174 
" са ооо uw ise o VoU done - 8 v 12.16 
ambridge Electric Supply Company, £10 Ord. ............ sè г 
Canadian Geueral Electric Co, Common Shares $100 .. 90-94 
7 per cent. Cum. Pref. 8tock............ ......... $100 .. 107-109 
Central Electric Supply, 4 per ‘cent. Guar. Deb. o ...... 100 .. 98-1 
Charing Cross, West nd, and City Ме supply. Ord., 5 
"44 per cent. Cum. Pref., 1-80,000 . V a4 
— per cent. Debenture Stock, Red. a^ 96-99 
“ Bity Undertaking,” 44 p c 'Cum. Pref , ; 1-40, 0)... 5 33-45 
d 40,001-80,000 § 


itto (1905) 40,001-80,000 ............ 
Chelsea Electricity Supply ................................ 
44 рег cent. Debentures .......................... 100 
м б ison Co., lat Mt. 5 p.c. 3Ј-уг. Gid. Bis. Ked., 
City of London, Ordinary .................................. 0 
— 6 per cent. Cumulative Pref. ...................... 10 .. 
5 per cent. Debenture Stock ...................... 100 .. 
m Ss per cont жш рер nec dd er de er 100 .. 
Cit ellington Blectric an ‘ower per 
Senat Resistercd let Debs . Red., 1-1630................ EO 


Cor ‘ube Licht and Power Co, ‘Ist Mt. Stl. 5 рог cent. Bds., 
Red., 1-1,000 
N ot Durbam Electrical Power Listsibation Uv., 


rdinary, 10,001-50,000 ................................ B^ .. 

5 per cent Preference, 1-50,000.................... 5... 

County of Lor don Elec. Supply, Ordinary .. кеке ге. VIO шу 
6 рег cent. Cum. Pref. ............................ 10 .. 

44 per cent. Debentures Prov. Certs. All pd, nd. 100. .. 

44 per cent. 2nd Debentures Prov. Certe .......... 100 .. 
Edmundson's Electricity Corporation, Ordinary, 1-50000.... 5 .. 
6 per cent. Cum Ргеї.............................. 5 .. 

44 per cent. First Mort. Deb....................... 100 .. 


пеше оороо Со. of Ontario, 5 per c.n. let 
r Gold Bonds, 10.751-15, 7500 
Electric 55 Traction Co. of Aust., 6 p c. Cm. Pl., 1-50, 000 5 
per oent. uu E ed Stock, Rd uiae x s on 


€**909e(92a€90€9958502062€060€50090(220258009$0002506290«000t0£0(2€92959 


5 
Folkestone Electric варріу, он, до, i . 
5 per cent. Cum. Pr 
44 per cent. гиа рер [ob авео OU qs 

Hove Rlectric Pe Ота, 5 
Iudian еар Supp ply and, Td ‘Oo, 6 per cent. Con- 

stru €09€*9€2580982€0090092029680060929$20«6892060€6(92242€99 ee 
Isle of Wight Eies. Tt and d Pur. , 44 p.c. Db. Stk., Red .... 100 
melee по Power and ting, 6 per cent. ru i 


Kensington and Кайыш | Elec. Lt., Ord, 1-21,000.. 5 


Kensington and Knights and * Hill, 4 per i 


cent. D Btock, M M 
erminster and Dist, Elec, Lighting and Traction, Pref. 10 . 


el., N 10,000 „„ 5 


95-98 
92-95 


3/16 5:16 
73-83 


96-99 
93-104 


Name. 


London Electric, Ordinary ................................ 
— 6 per cent. Pref. . 

4 per cent. 1st Mortgage Debenture Stock, `Кей.... 100 

Madras Riectric Supply Corp Corporation 5 per cent. Construc- 


tion Deb. Stock, . Certa.), all paid .......... 100 
Metropolitan e 001.200,00 8 
44 per cent. t Mortgage Debenture Steak. 100 

44 per cent, Cum. Pref. ...... „... 6 

34 per cent. Mortgage Debentu) e, Ren . 100 

Че сан но Light Co., о per cent. lst Mort. Gold tds. 

С 1-1,000 ($100), D 1-5,000 ($500), M 1 4,400 ($1 000 — 
мехо Haut and Power Co., Capital SokR k $100 


dock cent. lst Mort, Gold Bonds, bees. Ja A 
($500), 4,001-14,000 ($1,000) .. 
Midland Electric Power Dis., 47 pc “Lat Mort. Deb... 
Newcastle-upon- 910.75, 000 Electric supply, Чаша, 1-57 008 
—— do., 57,01 
do., 75, ‚001-87, 800 (armen at £2 prem., 16s. “paid . 
? рег cent. Pref., 
75,001 -B7, 600 (issued at 10s. pre m., ds paid). 
Notting E Electric Lighting .... 
4 per cent. First Mort. Debs. Nos. 1 500 0 (heg. 2. 2d 
Oxford Electric, Ordinary, 1-96 and 40-14,310. s 
4 per cent. Debenture Stock . 
River Plate Blectricity Oo., Ord., 1-119. 687 & 120, 501. 120 501 
б per cent. Non-Cum. Pret., 1-100,000 . 
5 per cent. Debenture Stock, Red. .. 
Rosario Blectric Oo , 6 per cent. Cum. Pref , 1-20. 000.. 
6 per cent. Cum. 2nd Pre f., 1- 15.000. 
Royal Electrical Company of Montreal, 44 рег cent. First 
Shares Mortgage Debentures ... 100 


2 


„а 


Shawi Water and Power Co, 5 p. o. "Orns. let Mt. Bos. — 
Smithfleld Markets Rlectric Supply. ure; p LANI leg tae vs 5 

r cent. Debenture Stock . t sae ЗОО 
Bouth London. Ordin 5 


Bouth Metropolitan Bleotrio Light and i Power, 0 оза. 2. d 
7 per cent. Cum Pref. 1 


44 per cent ley Mo. Deb. . —Ó 100 .. 
St. James's and P Mall, Ordinary, 101-20,080.. TAE m 
7 per cen ef. ... ETE =) 
34 per cent. Беру cess ну eae : 209 
Urban Blectric Supply Oo., Ordinary, 8-30, 007 5 
5 per cent. Cumulative Preference, 50 00i 80, 000... 6 
44 per cent. тк Mort. Debenture Mock; Red. . 10 .. 
Westminster, Ordin РОТЕ БР 
——— 44 per cent. . Pret., 110,101-138,251 . e 


Electric Tramways.— 
Name. 


Anglo-Argentine, 6 per cent. Cum. Pref., 1-260,007 ........ 5 
10 per cent. Non-Cum. 2od Pref., 20, eae >> 105 


tock . 100 
Bath Elec. Tramways, Id. Pref. Ord. Shares, 75, 001-160, 605 1 
per cent. Cum Cum. Pret. Shares, 1-75,000 ............ 1 


Birmingham and Midland Trams., 44 p. c. Ist Db. Stk , Red. 100 ES 


Blackpool and Fleetwood Tramroad....................-. 
Bombay Elec. Supply and Trams. Co., 6 percent. Cum. Pret. 10 
44 per cent, Deb. 8toc tock, Red. 3 ‚..... 100 


Brisbane Tramway Invest. 1-75,000 3 Е 
beat Nos. 1.75, 000 


5 per cent. Cum. Pref., Nos. 1-76,000 .............. b 
44 per cent. Deb. Stk., Red., Prov. Certa. п и. 100 
British Columbia Blectric Railway Co., Ord Det; seus .. 100 

—— 5 per cent. Cum. ‘Perpetual Pref. Stock........ Гаа us 100 
44 per cent. lst Mt. Debs., Nos. 1.6,250, of £40 2803 “о 


44 per cent. Vancouver Power Deb... . 
British Electric Traction, Ord. 05) OW y & 60, 001. 90. 000. 10 
6 per cent. Cm Pt., 30, 60 000.. bu ... 10 
8 Perpetual Debenture Stock . Sates va TES 100 .. 
44 per cent. 2nd Deb. Stock „.......... RU ke 
Bueno Ayres and Belgrano Tramm 8 
“А” 6 per cent. Cm. Pf., 1-40,000 V 5 
“В” 6 Per cont, Om. Fl., 127,500 5. 
5 per cent. Deb. Stock, Rel.. 100 
Prov. Cert.. all paid „.... 100 
Buenos Ayres Electric Trams, 5 pe. Deb. Btk., , Reó......... 100 
Buenos Ayres Gd. Nat, ., OF per cent, DEI Deb 100 


Boads, Red., 1-1,500 А 

6 per cent. Deb. Bonds, "Red., 1: -2,275 .. 100 

Buenos Ayres Lacrcze Trams. Co., Stg. 5 per cent. 1st Mort. 
Deb. Stock, Red. ...................................... 100 


Calcutta Tramways, Ord., Nos. 1-157,610 .................. 5 
5 per cent. Cum. Pref., Nos. 1 20,000 F d. 
44 per cent. 1st Deb. Stock. Red. .................. 100 .. 
Cape Electric Tramways, Nos. 1-480,000 .................... i us 
City of Birmingham Tramways, 5 per cent. Cum 1 95 
4 per cent let Mortgage Deb , 1-5 000 (1917) . . 100 
City of Buenos Ayres Trams. Со. (1904), 1-248,000  .......... 5 
cent. Deb. Stock, Red. 885 100 
Colombo Blectric Tramways and Lighting, 5 ‘per “cent. dat 
M e Debenture Stock, Red. . 100 
Cork Electric Tramway and Lighting Co., Ordinary . . 10 
6 per cent. Cum. Pref.............................. 10 
4 cent. Debentures . .. 100 .. 
Dublin United Tramways (189%), Ord., Nos. 1-60, 000 . . 10 .. 
A 6 per cent, Pref., os. within 1-60.000.............. 10 .. 
34 per cent. Mort. Debs., 1-5,000 Red . ... 100 
Hastings and Dist. Elec. Tram. Co., 4) c. Deb. Stk. Ned. 100 
Havana Electric Rallway Consolidated Mort. 5 per cent. 
50-year Coupon Pon тоа 179097 етет e ОГЫ. E, 
Imperial Tramways, Ordinary.............................. all 
6 per cen Cum. Pra q ̃ all 
44 per cent. Deb. ВіосК............................ 100 


Isle of Thanet Electric 001.800 and Lighting, 5 pet: с 
Cum. Pref., Nos. 30, 001-50 


Kalgoorlie Electric Tramways, 1-250,000.................... 1 
— — 5 per cent. ' А” Deb, Stock CCC 100 


б per cent. ' В " Deb. Stock ...... em 
Kidderminster and District Lighting aud Traction, Pref.... 5 
— United Tramways, ише, is per cent TEC * 100 


ELI Sad Mark. Dab i DP 
£83,330 Deferred Deb. T TATE 
Lisbon Eie Tranvaye T 
. 6 per cent. Gum. Pref, Noe 3 


amem. per cont. Mori. Deb., Mon TARE GSE. er rere 100 


MM 


SE Last price, 


4 per cent. 1st. Mt. Db. Stock. Бей........ 5 100 


; — Amount 
Name. paid, Last price. 
£ £ 
London United Trys. (1901), б per cent. Cum. Pref. ...... 8 
4 per cent. Se M. Db stock. Red. 100 Е E. 
Madras Elec. Trams. (1904) 5 per са. Deb. Stk., Red.. . 100 95-98 
Manila Elec. R.R. and Lightg. dE i е a 1 and Coll. 


Tr. Sinkg. Fund Gold Bond 1-4,685 ....81, 
Manx 585% 0 Co., 54 p.c. Cum. inr 70 636 and 000 .. 86.90 


T 5 
44 per cent. lat Mort. Deb. dock, Ned. 1 a 85.80 


Metropolitan Elec Trams., Defd., I, 905 1700 1 314, 016.. | 
——5 N Cum. Pref., 600,00 000 000. . —M өз 1 | 44810 
è per cent. Deb. Stock, га: - 100 . 94.97 
Mexico Trams. Со , Gen. Cons. iat Mort. 607 5 per cent. 
Gold Bonds — . £641-874 
Milwaukee Electric Rail ard Light, 53er cent. 30-yr. Con p.c. 
Mort. Bonds, 1926 1-5,500 and 7,001-8,000 -$1,000 .. 103-105 
mur Е Street Roll, a per cent. sterii g Leb., €01- 2, C00 
1 к 
New Genera! Traction, 6 per ‘cent. Cum. Pret., 1 10 000 aud 101-105 
34 001-74 000 - "m 4-1 
Oldham, Asbton, and Hyde Tramway, Ordinary .. рТ 10 2 2 
9 per cent. Cum, Pref. ... 2 9 
Perth Elec. Tramways (W A.). 5 per cent. 1 Ми. Deb. ok 10 .. 103.106 
Potteries В ectrio Traction, Ordinary. 1-245. eid ; ue m 
per cent. Cum Pref., E OE tied m 1 ри i 
per cent. Debenture btock.. eee 100 .. ot 
Provincia] Tramways Co., Fref., 1. 10.000 1-24,912.. eese 10 .. 4.57 
r cent. Cum. Pref., 1-10.000 O .. 94-104 
Rangoon Кес. 1гашчау ара tupply Co., 6 Pc Сеп m. Bet 
1-30,000.. 9 5 . SEE 
44 per cent "let "Mott. Teb. btock, Red. 3 . 160 eo 51. 
Sao Paulo Tramway, Light, and Power ko. $1CO .. 129.734 


5 per cent. )st Mort Deb, Red. 1929, 1-12,000 . ..8500 .. E 
South Metropolitan Electric Wen ways md Lig ting Co., 964-83 р, г, 


6 рег cent Cum. Pref., 19,571-169,570, Prov. (erts.. m 3-1 
4 per cent. Deb Bt ck, Red. 1940.. "100 Es 78-82 
Runderland District Riectric Tramways, 5 ‘pe 14 "Mort. 
Debe , Red.. 1-1600 . 100 .. 178-78 
Yorkshire (West biding) Elec "Tram. Co, “Ord, 10 01. 110, 0,00 5 .. 1-] 
6 per cent. Cum. Pref., 1-46, дб1.....- : ; 5 .. 3 
44 per cent. 1:6 Deb. Stock, Ked. . icta 0 д. a 
Electrice Railways.— 
Amount 
" £ 
Central London, Ordinary r e are 
„ Pref. ...... -. . 100 .. 84.86 
dacs . 100 .. 54-57 


— 5 p © Deb. Btock (Prov. Soript "certa, айу paid) . . 100 .. 100-103 
s. 39-4 


City and South London, Consolidated Ordinar . 100 .. 1 
——— per cent Debenture Btock ...................... 100 .. 101-104 
—— 5 per cent. Pref. Stock '8l ........................ 100 . 113-116 

i vs o '96......................... 100 .. 112-115 

© 55 ll! 1 460 110-113 

: : US Шушы зе» ; .... 100 .. 106-109 

Liverpool Overhead, 5 per cent. Fre... .. 10 . 10104 

Ordinary, 1-50,000 . Sis wna nis ane СКЕН 10 .. 3-44 

4 per cent. Mortgage Debentures, Red , 1-1, 700 .. — .. 94-96 

Underground Blectric Railways of London, 5 per cent 

Frofit-Sbaring Secured чое e ЖТ фу. 00440 

——— Deposit Receipts .. ee9080»0e995o0«0095000256cvo90o8»09 “= ag 36-40 
Telegraphs and Telephones.— е" 

Кате. Amount Last price. 
£ 
Ameron Telegraph Co., 1-25,000 . (— ee Ci SR 2- 

5 per cent. реба, Red., within 11,068 .. 100 7 64587 


American Telephone and d Telegraph C Collat. тш 4 per cent. 

Bonds, 1-28,000 and 53 rss aus ..81,000 .. 8587 
Anglo-American Telegraph Co., Ordinary .. eese sss q so. 100 . 55-58 xd 
6 per cent. Preferred Ordinary eccoecossossoseseees 100 .. £9-101 xd 


Deferred Ordinary . 10 .. 134-133 
Apglo-Portuguese Telephone - 5 рег cent. iat Mort. Deb. 

Rtock, Bed.. oee ооо фо бо оо оо оо оо ве . 100 ee 884-1014 
Chili Telepbone Co., 1 / ob акы Кын 5 .. 7-74 
Commerci»] Cable Co., Bter. 500-year 4 p.c. Deb. Des Beds 100 .. 86-87 
Cuba Subm irine Те! vh Co., Ordinary, 5 16 не 10 .. 37484 

10 per cent eference, 1-6 000 . Varr sere TTE 10 18.17 
Direct Spanish Telegraph Co., Ordinary... NC. ж» 54-2 
— 10 per cent. Cum. Preference F 8151 
z per cent. реша ы FCC 
Direct United States Cable Co.. 20 134-14 xd 
Direct West India Cable Co., 4 per ' cent. Deba., Ttg. | 

within 1-1,200, Red. 100 .. 994-101) 
Eastern snd south African, 4 per cent. Mort. ' Dede., within 

1-3, 000, 1909.. 100 .. 99-101 

—— 4 per cent. Reg. Mort. ‘Debs. ‘(Mauritius subsidy), 
1-8 000, 1913.. 2b .. 1€0-102 
Eastern Extension, Australasia and Obina, l 300. 000... 10 .. 151 
4 per cent. Mort. Deb. Stock. Perp .. ä 100 994-1 
Eastern Telegraph Co., Ordinary Stock .................... 100 .. 131-136 
31 per cent. Preference Stock eec... LOO .. 84-87 
4 per cent. Mortgage Debent ure Sto( ............ 100 .. 1014-10'4 
Great Northern Tele repa Co. (of Copenbagen) . 10. 50-22 
Halifax and Bermu Cable бо. ч ри се. dà Mort. 

Debs within 1-1,200, Red.. 2 .. 994-1014 
Indo-European Telegraph Co. 28 
Marconi's Wireless Telegraph Co., Nos. 250, 128-284, 190.. E a-4 
Monte Video Telephone Co., e 1- 72,680 esses, 1 ..15/16-11/16 

5 per cent. Preference, 1-86, Же CC 1 
National Telephone, Preferred . — Áo LOW . . 107-109 
Deferred Stock .. eese e oso sc ss. LOO .. 1084-1104 
6 per cent. Cum. First Prei. eee oco ss ess lO... 104-124 
b per cent. Cum. Second Pret.. -‚· 10. 10-124 
— 5 per cent. Non. Cum. Third Pret.. РУУС сеж -58 
54 per cent. Deb. Stock, Red....................... 100... 100 
4 per cent. Deb. Stock, Rede 100 .. 1014-1054 
Orlentai Telephone and Electric Company. bang ets i .. 11-14 
r cent. Cum. P re z 14-14 
Pacific and Euro Tel., 4 p.c. Guar. Debe., Red., 1- 11,0% 100 is 101 
United FS as Hs ссе Co., vary, 1- ak 000 . 5 .. 


mt Debentare Sto Red. 100 .. 891 


6 6% % „% %% „ „% „%% „„ 


xcd of Egypt, 44 per cent. eb. Stock, Red....... 100 .. 99-108 


Weak African Telegraph Co. 9 10 .. 10-104 
West Coast of America, 110,000 end $3,001-85,008 24 SQ 1-12 
—— 4 p. c. Debs., 1-1,500 Western n Telsgrapi 1 " WV ETE 
West India and Panama Tele огарь .. . 10 .. 9/16-11/16 
— — 6 per cent. Cum. lst Pref des кайн зрео д оо оа оо „„ оо ев 10 ee 
——— 6 per cent. Cum. 2nd Preference $8 e sg. vovit те e m dios 10 ee =. 


—8 е. DEDE: 1:207 930.990. „за зә, Ui n cti: 100 .. 10- 


Western ' elegraph Co. *9.v000909*25085250026000029095989 19 ee 
-— 4 per cent, Do D сы ob0d0d00d008 0000 100 as E 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Line 


Aberdeen Corporation .......... 
Ayr Corporation 


Saker Street and Waterloo Ry... 
irkenhead Corporation ........ 


Birmingha Corporation 6886 
Blackburn Corporation sen 


Blackpool Won... 
Blackpool - Fleetwood Trams .. 
Bolton Corporatlon e 
Bournemouth Corporation 


Bradford Corporation 
Brighton Corporation 


Bristol Tramway company Wees 
Burnley СогрогаМоп............ 
Burton Corporation үе 
Cardiff Corporation ............ 


* 
Oarlisle Tramways Company .... 


Central London Rallwaꝓ y 


Charing X, Euston, & Hamp. Ry.. 
City and South London Railway. 


Dublin and Lucan Electric Ry... | 


Dublin U.T. TT.. TT 


Dundee мү Trad eon CENT | 


East Ham rporation. . Restate 


Glasgow Corporation...... TET 
Gloucester Corporation ........ 


G. N., Piccadilly and Brompton. 
‘Halifax Corporation укан» T 


!Huddirsfield Corporation 
Hull Corporation .............. 


Ilford ration cesoss 
Ilkeston Corporation el 
Kirkcaldy Corporatlon . 
Lancashire United Tram ways 


Leeds rade ioo ao cease 


Leloester Corporation .......... | 


Liverpool Corporation .......... 


Liverpool Overhead Rallway.... | 


London County Council ........ 
Lowestoft Corporation 


Maidstone Corporation 
Manchester Corporation ........ 


Metropolitan District, Rallway . . 
Metropolitan Railway ...... — 


Nelson Corporation ............ 
Newcastle-on-Tyne Corporation.. 


Newport (Mon ) Corporation 
Oldham Corporation. 


Portsmouth Corporation........ 
Reading Corporation 


Rochdale Corporation .......... 


Rotherham Corporation ........ | 


‘Salford Corporation ............ 
‘Scarborough Tramways Co...... 


‘Sheffield Corporation .......... 


‘Southampton Corporation ...... 


‘Southend-on-Sea Corporation... 


‘Stockport Corporation ......... .| 


Sunderland Corporation 
Swindon Corporation 


Torquay Tramway 
Wallasey U. D. CO.. 


Warrington Corporation | 
West Ham Corporation ........ | 


Wolverhampton Corporation. 


* 1905-6 figures. 


BS 


i эй BR Rs 


Sh 55 


N ышы 


eR BB So 


— 


Traffic Returns for 
week, 


1908, 


8.655 
16,026 


126 
4,100 


641 


2,474 


1,045 | 


į 1907-8 figures. 


Inorease or 
decrease, 


Week. 


£ £ 
+ 95| + 1,256 274 | 274 
— 8| 8 


+ 106 
1,015 
91 

+ 942 
+ 90 
+1,787 
+ 231 
+ 9 


L 4:2 
+ 101 


+-1,217 
+ 37 


+ 330 


+ 272 | 


Current 
year. 1908. 


++ 


+15,596h| 1774 
= 15 


t And 98 miles of interlacing track. & Train mile, 


c Miles of route. 
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Miles of 
8388 Accounts for past year. 
Total | Passengers | Car miles Receipts 
1907. Ending recelpts| carri Pas- | Car 
p carried. run. vnger me 
g d. d. 
May 31 72,605 | 17,676,000 | 1,529,682 |0 98 |11:38 
„ 15| 15,285 5,605, 378,894 | "97 | 9:28 
25-55 | 25-55 | March 31| 55,408 11,696,691 | 1,394,745 | = | = 
„ 31] 18,557| 5,552,098 215,345 | 87 |162 
23°80 24 = 54,851 | 10,094,028 | 1,002,572 |125 12 64 
174 = = ы = Ре, ДЕРЕ 
164 | Рес. 51) 34,819 2,707,918 625,110 | 5-09 |12 905 
42 | March 31| 111.294 | 23,410,690 | 2,411,969 1˙14 |1105 
243 „ 31 85,665) 15,505,510 1,765, 148 11˙57 
98 | 95 31 232,427 | 46,728,977 | 5,167,26' |11 
9 b э * , , * , 10 79 
1719117191] „ 31) 50, 10,759,810 | 1,798,05 | 1-09 1049 
S14 | „ 31| 266,769 | 46902257 | 6,178,886 P ee 
93 AE PU n 11,967,4¢8 | 1,205,820 | 1°31 [12 
9 „ 31| 15,576| 3,585,527 421,317 | 1-07 
32 65 13235 „ 310 106,550 | 24,438,164 2,624,504 | 1:04" 45 
8:5| рес. 31 10254| 2,790 699 | 550,417 | — | — 
6 511 349,298 | 43,057,997 | 1,279,698a| 1:85. 62 
64 * June 50| 82,456 | 10,048,780 — Sy сука 
8 |*Магоһ5!| 10,588| 2,457,555| 520,788 | 97 
154 | Dec. 31| 25,032 5,966, 891,9:8 | — 674 
12с| March 3!| 62,065 | 13,514,918 | 1,£02,908 |108 |976 
41 „ 31 12,468; 3,178,063| 328,406 | 84 | 9-11 
63 a 5 T 25 
481 — = SA Грає 
22 May 15) 57.672 15,554,905 | 1,162792 | ‘878/11 
14 | March 31| 47,140| 15,049,240 | 1,062,151 | 74 1049 
169 May 31| 887,381 | 224,063,098 | 20,350,367 | - 
15 | March 51) 15,053 5,182,111] 579, 105 pt 
9 = ХР АЯ x E. Az. 
57 „ 31| 77,996 | 18,899,242 | 1,624,275 | — |t1:68 
35 „ 31} 81,196 | 15,252,150 | 1,804,745 10: 
26 31) 121,186 | 29,151,543 | 2,956,406 үе oe 
104 „ 31] 26,499] 6,586,754 615,117 | 89 | 958 
i May 15 13,702 4,640,618 465,919 | 5882 7°55 
964 March 31| 327,794 | 73,024,855 | 7,558,185 | 1-06 |1069 
104 Dec. 31| 565.795 | 122,094,528 | 12.115,934 
665| June 30 77,568| 10 957,148 | 1,102,809 yes c 
98 | March 31|1378,014| 314,227,090 | 30,130 ?97 | 105 [1 
— | Sept. 50| 11,009 622,922 343,180 1 05 29. 
2 | March 51) 5,915| 1186,566 157,050 | 1-14 
161 „ 31| 719,615 | 143,264,501 | 15,523,459 145 КЕР 
24 = aa ED — est bam 
234 June 20| 637,794 | 97,639,534 oe 1:39 | — 
23 | March 31| 7,769| 2,035,300 203,203 | ‘86 
571 „ 311 210,491 45,506,468 | 4,265174 | 1-11 1.85 
144 „ 31} 32,421| 7,760,405 772 753 | 103 |! 
353 „ 25 84.848 18,647,731 | 1,818,444 | 1°19 1285 
285 „ 31| 98,911 | 20.668.825 | 2,199,825 | 1°35 
134 „ 31 32,661 8.120.179 918.825 | 86 1825 
20-9 | 20-9 „ 51| 54,138] 9,749,202 | 1,201,364 | 1°32 
10 „ 31] 25.916 5,745,298 618.211 | 1°12 1945 
478% 478 Dec. 31] 777 1,537,845| 228,225 |121 |82 
664 651 | March 25| 276,907 | 75,966,299 | 6,804,656 
18 „ 51| 49,185 | 9,437,396 | 1,143,085 125. 19710 
9 „ 31 20,076 4,431,728 390,528 * 
25 „ 31| 50,127 8,617,127 | 1,248, ps 19 463 
20 „ 51| 72,596 | 17,485,132 | 1,535,425 | 1:006 l 
| 44 „ 51| 9.500 2,675,221 224.417 | 8 {9 a 
n — a| 42810| 8,312592| 890,906 | — |1155 
б | 51| 19.204 4,965,296 | 429,785 | — : 
14 7 „ 31] 122,881 | 35,602,836 | 2,556,854 | · 18 
20 „ 51| 43,823| 9,276,025 966,155 | — |10-886 
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IPSWICH TRAMWAY AND ELECTRIC SUPPLY 
FINANCE. 


The Corporation of Ipswich are to be congratulated on 
the businesslike way in which they attacked last week the 
question of the upkeep and renewal of their tramway and 
electric supply plant. Some corporations seem to be 
afraid to face the present expense of providing for renewals 
which they know will be required in the future. They 
prefer to use in relief of rates at the present time money 
which should be laid by for the renewal, for instance, of 
tramway track. By so doing they defer for a few years a 
financial crisis which must eventually be faced. Coming 
now to the Ipswich case, the chairman of the Electric 
Supply and Tramways Committee instructed their engi- 
neer and manager (Mr. Frank Ayton) to prepare a 
report as to what charge, if any, should be made against 
the revenue of each department to cover the upkeep and 
renewal of plant. This report, which we reproduce else- 
whero in this issue, is a clear statement such as will 
commend itself to business men, He finds that the chief 
item which will have to be renewed before the expiration. : 
of the tramway loan, which was obtained on a forty years’ 
basis, is the track. The cost of this renewal, which will be 
required about 1919, is estimated at £42,500, and the 
repayment of loan will by that time amount to £10,408. 
Hence such sums should be set by year by year as to- 
accumulate with interest to 252,092 in the year 1919. 
This report has been adopted by the Corporation after 
consideration by the Finance Commitee. It is stated that 
the present returns from the tramway do not enable any 
such sums to be laid aside for special track renewal, 
although the interest on loans and annual repay- 
ments aro being fully met out of revenue. The 
Finance Committee also endorse the recommendations 
in Mr. Ayton’s report, and agree to the necessity of 
accumulating a special track renewal fund. They point 
out that within the next three years a number of existing 
loans will be completely repaid, which will relieve the 
Corporation of annual charges more than sufficient to form 
the above fund. This enables them to avoid a special rate for 
the purpose for the next year or two, and cqualises the 
demands on the Ipswich ratepayers. It is, of course, 
rather a long time to look forward to the date when the 
Ipswich electric lighting and tramway loans will have 
expired, but it must be remembered that the Corporation will 
then have these valuable undertakings quite free of annual 
charges for interest and sinking fund, and so long as the 
Corporation maintain the business character shown in last 
week’s meeting there can be no financial crisis meanwhile. 


THE JOHANNESBURG POWER STATION 
TROUBLES. 


The power station problem still continues to excite the 
attentions, not to eay the passions, of the Johannesburg 
Town Council. Many meetings have been held, at which pro- 
posals were made for the lease of the station to а firm of con- 
tractors on terms which certainly seem favourable to the 
municipality, inasmuch as it will receive a substantial um 
in cash, with a large share of debentures in the new com- 
pany, as well as a bulk supply, and the option to take 
over the undertaking at the end of a certain period, 
but so far no decision as to them has been arrived at. The 
latest scheme emanates from Messrs. J. and W. Beardmore, 
of Glasgow, and from the details which we publish in 
another column our readers will be able to form some idea 


of its merits. The main features of the scheme are the 


proposals that the Council sell to the company the gas 
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plant and its accessories, which stand in the books at 
£183,565, and in return receive £50,000 in actual cash 
and £125,000 in guaranteed 4 per cent. debentures. The 
Council will, however, retain in their possession the steam 
plant installed апа on order, which is valued at £100,000. 
The company undertakes to supply the Council with power 
in bulk at 1:254. per unit. The municipal loan, which was 
for thirty years, has still twenty-six years unexpired, and 
the provision for a sinking fund is taken at 2 per cent 
per annum and the interest at 4 per cent. The agreement 
in which these features are embodied would be terminable 
at the Council's option at the end of the following periods— 
ten years, fifteen years, and twenty-one years—and in the 
event of the Council exercising their option, the lighting 
company's plant has to be taken over at its then value as 
decided by expert valuers. These, in brief, are the main 
features of the scheme which is before the Council. It has 
b3en most favourably reported upon by a firm of consulting 
engineers before whom it was submitted and by the 
municipal engineer. The Tramways and Lighting Com- 
mittee have strongly recommended its acosptance. But a 
section of the Council is stoutly opposed to it, and at the 
last meeting succeeded in having the proposition deferred 
for six weeks. Of course, the Council may be expected 
to know better than anyone here what is the best 
course to adopt in the interests of the city, and 
outside interference is in such cases sometimes better 
avoided. But this matter is, we venture to think, of 
sufficient importance to warrant attention-in this country 
too. The alternative to Messrs. Beardmére’s scheme is a 
fight with the contractors in the law courts, and it is 
difficult to see what benefits the Council are likely to get 
from a protracted lawsuit. Even if the Council won their 
case they would be considerably out of pocket, and would 
also have lost the interest during the two years that would 
be spent in litigation, on tbe whole p'ant and buildings 
(about £11,000 per annum), as they would not be permitted 
to touch any machinery until judgment had been finally 
given. In any case it is always advisable to avert tbe 
uncertainty and delay of a lawsuit, more particularly where 
it is possible, as here seems, for the Council to get out of 
their difficulty so well. | 


—— ERU 


LORD KELVIN. 


Just as the prophet, according to the familiar saying, is 
not without honour except in his own country, so may it 
be said that the greatness of а man and the immortality 
of his life's work will never lack appreciation, except, 
perbape, in his own time and generation. Many a really 
famous man has, in his lifetime, lain in deep obscurit у, 
which a later generation has stigmatised as cruel, but the 
quality of which was, perhaps, after all, speculative. No 
such obscurity, however, enshrouded the life of Lord 
Kelvin. Honoured by his contemporaries, and the object 
of the generous estimate of those who were best able 
to judge him in life, his greatness stands out with 
even more prominence now that we аго able to 
regard him from some little distance. Two notable 
tributes to this great philosopher were paid last 
week. One of these was by Prof. Silvanus P. Thompson 
in the “Kelvin Lecture” before the Institution of Electrical 
Engineers on Thursday and the other by Prof. Joseph 
Larmor at last Friday’s meeting of the Royal Institu- 
tion. Prof. Thompson brought to our minds in eloquent 
language an impression of Kelvin’s ideas which have found 
their way into our modein theoretical knowledge of 
mechanical and electrical and optical philosophy, and 
of his remarkable activity, which was, perhaps, unpre- 
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cedented in scientific annals. He has given us some account 
of Kelvin’s evolution of the scientific basis for telegraphy 
in connection with the early Atlantic cables, and of his 
preparing the way in all directions for the still more recent 
electric transformations of mechanical engineering. There 
are many who may share the regret expressed by Prof. 
Larmor—a regret which was at one time held and but 
shortly afterwards abandoned by Helmholtz, who was 
Kelvin's only peer in general physies in these early days— 
that technical developments should have withdrawn his 
attention in the time of his greatest fertility from 
theoretical problems. It is certainly true that his 
theoretical work will bring enduring fame, but we believe 
that his remarkable genius for converting the results of 
these abstruse investigations into the development of 
industry, and to the service of mankind, has stamped 
his life and work with а fame which is both unique 
and immortal. 


— — — 


INTERNATIONAL CONFERENCE ON 
UNITS AND STANDARDS. 


We are pleased to see that the Government is taking a 
keen interest in the above conference, as this will add 
greatly to the value of the proceedings. Аз an evidence ` 
of this, the President of the Board of Trade has appointed 
а committee, consisting of Mr. G. R. Askwitb, K.C., Sir 
John Gavey, K.C.B. Dr. R. T. Glazebrook, F.R.S., Major 
P. A. MacMahon, F.R.S., Major W. A. J. O’Meara, К.Е, 
C.MG., and Mr. A P. Trotter, to prepare a programme 
for the consideration of the delegates to this International 
Conference on Electrical Units and Standards, and 
to make arrangements for the reception and 
assembly of the delegates attending the conference. 
Mr. M. J. Collins, of the Board of Trade, will 
act as secretary to the committee. The conference 
is to be held in London this autumn. The gentlemen 
thus appointed on the committee are well known 
to electrical engineers and highly respected We feel sure 
that they will so draft the programme as to facilitate 
definite issues being put before the conference, so that the 
proceedings may be productive of decisions which will 
help the industry. We must admit, however, that we 
would have appreciated the addition of one or two more 
engineers to the committee who might have been selected 
from the ranks of our best manufacturers and from those 
in charge of power supply undertakings. 


ELECTRICAL 


ELECTRIC PROPULSION OF SHIPS, WITH NOTE 
ON SCREW PROPELLERS .* 
BY HENRY A. MAVOR (MEMBER). 


The electrical engineer is on the outlook for new worlds 
to conquer. He has placed his mark on all other branches 
of engineering, and it does not seem too much to expect 
that he may also have a share in the further development 
of marine engineering. No great advance takes place 
without a preparation for change. The applications of 
electricity have been conspicuous examples of this rule. 
The end of the first thirty years of the history of the 
practical use of electricity for the transmission of motive 
power is approaching. Two generations of steam engineer- 
ing preceded its advent, and prepared the way for rapid 
development. On land, steam engineering and electric 
engineering have exercised a powerful mutual influence, 
and the development of the steam-turbine has been a direct 
outcome of this interaction. 


The use of the steam-turbine for propelling ships is 


* Paper read before the Institution of Engineers and Shipbuilders 
in Scotland. 
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already strongly influencing marine engineering, and this 
would in itself justify a re-examination of the problem 
from a new standpoint. The use of steam ina turbine 
involves essentially a speed of rotation far above what is 
customary in reciprocating engines. Formerly existing 
methods have involved direct application of the energy of 
the prime mover to the propulsion of the ship, and these 
methods are closely related to the comparatively slow 
speed of rotation of the reciprocating steam-engine. It is 
not surprising, therefore, that the steam-turbine, when 
applied to marine propulsion, should be materially modified, 
and that the marine steam-turbine is a compromise in which 
some sacrifice of economy has been made for the sake of 
avoiding a greater loss due to the characteristics of the 
propelling apparatus. Within the limits of practice, the 
efficiency of the steam-turbine is increased by increased 
speed of revolution, while the efficiency of the propeller is 
decreased by a corresponding change. 

Fast-running turbines and slow-running propellers are 
respectively highly efficient instruments, but hitherto there 
has been no proper method of coupling them together. 
The underlying principle of the proposals here made is the 
use of a hiyh-speed turbine running at a uniform velocity 
for all speeds of the ship, and driving a dynamo from 
which electric power is taken to a variable-speed motor or 
motors coupled direct to the shafts of propellers of 
maximum efficiency. The dynamo and motor here occupy 
an intermediate position, as, indeed, they do in all cases, 
between the power and the work, and in effect constitute a 
gearing which can submit to modifications of its own 
characteristics to meet the characteristics, on the one hand, 
of the prime mover and, on the other hand, of the machinery 
to be operated. It is precisely in this region that electricity 
has found a place in engineering on land, and it is now 
pro to examine the possibility of its use at sea. If 
such a possibility can be established and practical applica- 
tions made, no doubt the methods of applying the power 
will be subjected to modification, but this reaction has 
been on land of very slow growth, and little has yet been 
done in the way of making special machinery to take full 
advantage of the properties of electric transmission. For 
this reason it is not necessary to enter into any questions 
involving material modification of the ship or the methods 
of operating it. 

For present purposes, in considering electric motors, 
attention may be confined to two types which have proved 
themselves capable of the most extended adaptation. The 
use of alternating currents for electric distribution is 
developing very slowly in Great Britain. The reasons for 
this are various, the most important being that con- 
tinuous current had established itself as a commercial 
success before the advent of the multiphase systems. But 
even in new countries, where development on the most con- 
venient lines is free, the continuous current still holds the 
field for direct application of power, and in the application 
of electricity to transit continuous-current methods are 
atill in the first position. Notwithstanding the fact that the 
power stations are equipped with alternating-current plant, 
the supply to the street cars is by continuous current, the 
conversion being accomplished in sub-stations. A very 
important fraction of the total electric power generated in 
this country is used in this way, and this has tended to 
perpetuate the idea that alternating currents are not suit- 
able for direct application of power. The superiority of 
the multiphase alternating induction motor in respect of 
compactness, endurance, and simplicity, together with the 
fact that nearly all large electric generators over about 
1,000 h.p. are made for alternating current, is gradually 
leading to a more general adoption of this class of machine, 
and attempts have for some years been in progress to 
overcome its difficulties in practical application. The 
chief of these difficulties is the low torque at start— 
that is to say, when the motor is at rest it requires 
artificial means to enable it to develop its full turning 
moment. These means are more complicated and costly 
than the equivalent apparatus for continuous-current 
motors. The ordinary multiphase induction motor also 
compares unfavourably with the continuous-current motor 
in respect of its availability for changes in speed. The 
continuous-current motor can now be made to give varying 


speeds through any necessary range without much loss of 
efficiency, the only consideration being cost. Hitherto the 
induction motor has not been able to meet this requirement. 
This latter disability is less serious than is generally 
supposed, because the cases requiring a smooth speed 
change are comparatively few, and where they exist they 
have been in many instances dealt with by mechanical 
means. Where very frequent starting and stopping have 
to be combined, as they often are with gradually varying 
speed, something new must be attempted if the alternating 
motor is to take the field. The author has been at work 
on this problem for some years, with the result that he 
claims to have solved the problem, and that he can meet 
most of the demands which are likely to arise in practice 
and deal with some new fields of enterprise which have 
hitherto, for various reasons, remained closed to the elec- 
trical engineer. 

Hitherto the use of electric motors for marine propulsion 
has been confined to small craft, such as submarines, and 
one or two small barges and other craft on the Russian 
rivers and canals. A small electrically operated and pro- 
pelled dredger has also been constructed in Germany. The 
motors in these cases are continuous-current machines. 
The continuous-current motor, which is so convenient for 
small applications of power up to 100 h.p., becomes less 
convenient over this size. Above 1,000 h.p. it is not a 
very practical machine for power purposes where starting 
and stopping have to be frequently accomplished, and it is 
not specially suitable for marine work. The multiphase 
induction motor, on the other hand, has all the i sehen 
to be desired in a marine motor except hitherto the facility 
of speed control. This problem may now be said to be 
solved. | 

Some years ago the idea of rotating the outer member of 
the motor, usually called the stator, occurred to the author, 
and appeared to offer а solution of the starting difficulty, 
&nd this suggestion was made at a meeting of the Institu- 
tion of Civil Engineers in 1904. "The proposal was that the 
external member should be mounted so as to be free to 
revolve concentrically with the rotor or armature of the 
motor. The armature being connected to the load and the 
outer member being free to rotate, the outer member starts 
to revolve in a direction opposite to the working direction 
of the rotor, and having only its own inertia and friction 
to overcome, it quickly reaches synchronous speed. The 
motor is now in a position to develop its full-load torque 
with full load current, and all that is necessary is to apply 
& mechanical or other brake to the external member, bring- 
ing it to rest gradually while the rotor starts and accele- 
rates as the outer member or “spinner” comes to rest. 
The start can thus be made without excessive call for 
current and without jerk. This idea soon developed into 
& proposal to modify the ordinary working speed of the 
motor by so arranging the external member that it could 
be driven at any desired speed by gearing interconnecting 
both members, and an arrangement was worked out and 
patented for putting this idea into practical shape. It 
will be seen that by the use of а fast and loose pulley or 
friction clutch to transmit a part only of the power of the 
motor the starting can be aecomplished with a very small 
loss of energy. This method, although serving the 
purpose for which it was designed and giving a useful 
solution of the difficulty, did not appear to be the final 
stage. The idea of rotating the outer member and con- 
troling its speed suggested the idea of controlling its 
motion independently of gearing or other arrangements 
which involved disadvantageous complications, and the 
simple apparatus now exhibited was evolved, which entirely 
gets over the difficulty of starting, and gives а change of 
speed in either direction. In this machine the outer 
member or spinner is made to act as the inner member or 
rotor of а second motor, the stator of which embraces the 
spinner. The machine is thus two motors concentrically 
arranged round the common axis. The three speeds, which 
тау be described as prime, secondary, and tertiary, are 
attained without loss of efficiency, but if intermediate 
speeds are desired they are obtained by a slipping brake or 
external resistance in each case equally with & consequent 
loss of efficiency. This loss of efficiency is very small, and 
is less than the loss involved where series-wound continuous- 
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current motors are used for speed variations; or inter- 
mediate speeds may be obtained by providing a separate 
supply of current to the external motor and changing ita 
speed by change of periodicity of the supply. The attainment 
of three speeds without any loss of efficiency in this class 
of motor is a very important improvement, because it at 
once renders it available for such work as steel-rolling 
mills, haulages, hoists, calendering and printing machines, 
lathes and boring mills, and last, and perhaps the most 
important of all, driving vehicles either on or off rails, 
including vessels on the sea. 

A proposition to apply electric motors to drive a ship 
involves primarily a consideration of the conditions with 
respect to the propeller and the prime mover. Naturally, 
the propeller with its shaft comes first, as upon its efficiency 
of transformation of energy depends the size of the prime 
mover. It is necessary to institute a comparison for any 
given ship of the normal propeller as used with existing 
machinery, and see what are the prospects of economy by 
the substitution of electric transmission for the direct connec- 
tion between the engine and the screw. At first sight it 
did not appear that any economy could be made by the 
introduction of two successive energy transformations in 
the dynamo and motor respectively to take the place of a 
direct transmission. The maximum possible efficiency of 
these two transformations with the transmission shaft is 
not more than about 88 per cent., while the efficiency of 
the direct transmission shafting is probably not less than 
95. We thus have a loss of at least 7 per cent. as a 
primary handicap against the proposal. This consideration 
may be taken as disposing of the possibility by change of 
transmission of any economy in ships of moderate size with 
slow-running propellers of upwards of 70 per cent. efficiency. 
If electric dein is to be introduced into such ships, it 
must be on other grounds than propeller economy. The 
case is different on coming to deal with ships in which the 
power is large and the propellers are run at a high speed. 
Such cases are becoming common in vessels driven by 
steam-turbines. A very short incursion into the study of 
propellers is sufficient to show the trend of the conditions 
which here emerge. 

The subject has been treated in some detail in Prof. 
Biles's book on “The Marine Steam-Turbine," 1906, where 
are given the results of researches on propellers and the 
methods generally adopted in the design of propellers are 
fully explained. The causes of loss of efficiency in turbine 
vessels due to adopting propellers too small for the best 
efficiency are also discussed in the same book. А ready 
and convenient method of making comparisons without 
the detailed labour of designing groups of propellers is 
desirable in the present connection, and for this purpose 
the author has developed a method. It will be seen that 
for any given ship the designer who is at liberty to choose 
& large propeller for any given power has considerable 
advantage, as the efficiency may be as high as 70 per cent. 
and as low as 45 per cent. To say what improvement is 
possible in any case ia by no means an easy matter, because 
the actual efficiency of any given propeller is often unknown, 


but the difference in efficiency between the probable bests, 


when the diameter can be changed, may be found approxi- 
mately, and it is this which has been attempted. The 
introduction of electric drive enables one to include in the 
consideration all speeds of revolution of the propeller, both 
low and high. 

In seeking for higher efficiency in the propeller, the 
limits imposed by practical considerations must, of course, 
be taken into account, such as the beam and draught of 
the vessel. On the other hand, the revolutions at which 
the propeller may be efficiently used are fixed by the 
diameter and pitch. While, therefore, one may have 
ascertained what is the possible improvement in efficiency, 
one must before claiming the possibility of such improve- 
ment deal with the problem with the limiting diameter of 
the propeller as a first element in the calculation. It is 
this consideration which makes any saving in propeller 
efficiency difficult in high-speed passenger steamers of 
shallow draught. The difficulty of improving the efficiency 
of ships of moderate size with slow-running propellers has 
been shown, so that the most attractive field of enterprise, 
from the propeller point of view, is in large ships of deep 


draught and high speed. Coming to the consideration of 
the prime mover, the scope of operations appears to be 
much wider. If the ship is to be olectrically driven, it will 
probably be found that the most convenient steam prime 
mover will in all cases be a turbine. The limit of speed 
of rotation when the turbine is to be used for driving а 
dynamo or alternator is of a different order altogether 
{гош the limit of speed imposed upon the turbine by its 
direct connection to the propeller. In some cases it will 
be easy to adopt an increase of ten times in the speed of 
revolution. igh speed of the turbine means high 
efficiency, and, therefore, the turbo-electric generator with 
its motors compares favourably in economy, cost, and 
weight with the marine steam-turbine directly connected 
to the propeller shaft, and, therefore, running at a specd 


lower than tbat called for by considerations of steam 
economy in the turbine. 

The reversibility and speed variability of the electric 
motor driven by the turbo-generator, run unidirectionally 
at constant speed, dispenses entirely with the objection- 
able heavy and costly go-astern turbines mounted on the 
propeller shaft. The marine steam-turbine has already 
fairly established its claim to economy in cases where the 
requirements of the propeller pormit of a reasonably high 
speed of rotation relatively to the power used, and, there- 
fore, a direct comparison may be made of the results to be 
obtained on a ship of large siz3 driven direct by steam- 
turbines with what ean be done by the application of 
electric gear. The ship has io the first case a total of 
17,000 h.p. delivered to the three propellers, and a speed 
of 203 knots. The propellers are 8ft. 1jin. in diameter, 


and the speed of revolution is 377 per minute. This 
example is worked out in detail in the appendix, and it is 
there shown that the maximum probable efficiency of these 
propellers is 62 per cent.—a figure which certainly does not 
err against the propeller in question. Ап electric equip- 
ment would permit of the use of propellers of about 14ít. 
diameter at 140 r.p.m., and an efficiency not less than 
70 per cent.—an improvement more than sufficient to 
cover the loss in the electric motors. It is further to be 
noted that the slower-speed propellers would be free from 
the risks of cavitation troubles, which arise when the 
resistance is increased on a propeller already producing a 
high value of thrust per unit area. No attempt is made to 
put a figure on the economy emerging under this head, but 
its importance is evident. 

Turning now to the generators, it will be found that the 
steam turbo-alternator, as used on land in sizes correspond- ` 
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Ing to those now under discussion, can deliver an electric | clusive argument on these data, but there is evident 
horse-power to the motors for 12'2lb. of steam per horse- encouragement to give detailed study from this stand- 
power hour, allowance having been made for all inter- | point to any partieular case which may arise. The same 
mediate losses, and for 4 per cent. for driving auxiliaries, | limitation applies to weight and cost. In the example 
no superheat being used, so as to make the comparison | referred to an estimate has been made of the weight, with 


ELEVATION. StctioR. 
Fia 3. 


with normal marine practice. This figure is startlingly | the result that it appears probable that the decrease in the 
lower than anything which has been touched at sea. It is | weight of the steam equipment will more than compensate 
for full speed and power, but the comparison must also be | for the heavy slow-running motors рни ш llers, so that 
made at low speeds and powers, and more particularly at | the weight will not be greatly changed. The cost will 
the normal working speed of the ship. It will be found ! probably closely follow the weight. 


eS c — t 


ар. 
k 


-y 7°} 
ү 


p 
LE 


) 7 И У 71 „ = z 
v E ^w , , Г ” — y^" -— — » f 
' } { 4 1 | 1 } 
; v 57 pa ) 1 7 2 
— r I 1 | А N J ] 1 1 } } 
y » І 4 } 
V. 7 , 7 р J b ; 
S z ; 


] ; 

r " , x 

E — —————————————————— P ————haÓ. PEPPER PERPE. HEP RUP a a РРР ОНР 
Ё 


LONGITUDINAL SECTION. 


Fic. 4. 


that there is certainty of economy in this comparison, | Figs. 1, 2, and 3 illustrate a small 5-h.p. model of a 
again, because of the higher speed of revolution of the | three-phase alternating-current "spinner motor for ship 
turbine, which in the electric case runs at the same speed | propulsion. The motor is shown in elevation and part 
for all powers, while, of courte, the direct-connected | longitudinal section in Fig. 3. The electric current is 


turbine must vary its speed of revolution with the speed | delivered from an outside source to the primary windings 
of the ship. It is not possible to base any generally con- | of the stator and spinner respectively, passing in each case 
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through a simple reversing switch which determines the 
direction of rotation. The stator circuit also supplies a 
et, which, when no current is passing, releases 
a brake which brings and keeps the spinner at rest. 
When current is passing, the magnet lifts the brake 
and leaves the spinner free to revolve. The three- 
speed motor provides a means of obtaining all the speed 
variations which are required on a ship. The inter- 
mediate speeds between the three normal speeds of the 
motor are obtained by variations in the speed of the 
generating plant, which are within the limits of practic- 
ability and economy. Each propeller shaft is provided with 
a directly connected motor on which there is coaxially 
superimposed a second motor for speed regulation. The 
regulating motor is mechanically connected and magneti- 
eally entrained with the first in such manner that the 
speed variation may be effected as follows: for slow speed, 
by running the regulating motor in the reverse direction to 
the direct-connected motor; for intermediate speed, by 
running the direct-connected motor alone, the regulating 
motor being stopped; for full speed, by running the 
regulating motor in the same direction as the direct-con- 
nected motor. This arrangement requires no spur wheels 
or friction gearing. Each motor is controlled by a simple 
reversing switch without any other mechanism, and there 
are no power-wasting devices. 
The advantages of the adoption of this system are well 
illustrated in the case of a ship of 17,000 h.p. on three 
propellers at 21 knots maximum speed. At full speed the 


I" 


yy 


"2772Y7 772 


ЖУЛ, ana. 


CROSS SECTION 
Fie. Б 


17,000 h.p. is provided by one turbo-generator of 10,000 h.p. 
which directly drives the direct-connected motors, and by а 
generator of 7,000 h.p. which drives tho regulating motors, 
the whole plant being run at full speed and full power. 
When the speed is dropped from 21 knots to 18 knots the 
7,000-h.p. turbo-generator is stopped, and the coal con- 
sumption per horse-power is the same at 18 knots as at 
full speed. When the speed is further reduced, the 
10,000-h.p. may be stopped and the smaller unit again 
applied. tt will thus be seen that, in addition to the economy 
obtainable at full speed, there is a very great improvement 
in economy at all lower speeds, owing to the possibility of 
choosing a suitable size of power unit for each speed. This 
advantage also appears in cases where the power required 
to drive the ship, at any given speed, is varied by the con- 
dition of weather or load ; in short, the electric arrange- 
ments provide a means of approximatiog at all working 
speeds of the ship to the economy attainable on the trial 
trip at full ceed: It is, of course, obvious that at very 
low speeds of the ship the economy cannot come within 
this region, but on the electric arrangements it is very 
much better than obtainable by the ordinary means. 

The model has been made with ball bearings, but it is 
not proposed to use these in the actual machine, which will 
be arranged as shown in Fig. 4. The rotor circuit and the 
induced circuit on the spinner are permanently closed, 
being of what is known as the ''squirrel-cage " type, the 
simplest of all forms of winding. Figs. 4 and 5 show the 
longitudinal and cross sections respectively of the engine- 


room arrangement of a cargo vessel fitted with reciprocat- 
ing engines of about 1,200 b.p., and supplied with steam 
from two boilers. This ship is constructed under the 
patents of Mr. Henry Burrell, who has been good enough 
to supply the author with the drawings. The existing 
plant is shown in shade. The equivalent electric plant is 
shown in outline. The space occupied and weight are 
about the same in each case. 

This paper is an incomplete treatment of the subject, but 
it may serve to elicit a discussion interesting to members 
of the institution and others. The author acknowledges 
gratefully his indebtedness to Mr. Thomas Bell, who 
specially directed his attention to this subject; to Prof. 
Biles, who has for many months lent his knowledge and 
experience in preliminary discussions, and who, it may be 
hoped, will contribute to the public discussion; also to 
Mr. Luke, Mr. Cleghorn, and to Dr. Caird, all of whom 
have taken a lively interest in these investigations and 


proposals. 
[N.B.—We have not reproduced the appendix, which is 
particularly interesting to marine engineers.—ED., E. F.] 


THE KELVIN LECTURE. 
BY PROF. SILVANUS P. THOMPSON, F.R.S. 


Prof. Silvanus P. Thompson delivered the first “ Kelvin 
Lecture" arranged by the Institution of Electrical Engi-. 
neers on Thursday, April 50, the subject chosen being 
«Тһе Life and Work of Lord Kelvin.” Colonel К. E. В. 
Crompton presided. The following is a report of Prof. 
Thompson’s lecture, which was listened to with appreciative 
interest by the crowded audience : | 

On Dec. 17, 1907, aged 83 years died William 
Thomson, Baron Kelvin of Largs, president for the third 
time of the Institution of Electrical Engineers. 

Adequately to set forth the life and work of a man 
who so early won and who for so long maintained a 
foremost place in the ranks of science were a task that is 
frankly impossible. The greatness of a man of such com- 
manding abilities and such profound influence cannot 
rightly be gauged by his contemporaries, however intimately 
they may have known him. e of the present day are so 
essentially products of our generation, and have been 
brought up in modes of thought so largely moulded 
by him, that we cannot adequately realise how much 
of that which is familiar and commonplace to us is 
due to his genius. Whatever our appreciation of 
present scientific knowledge in the domain of natural 
philosophy, in which he was for more than half a century 
prominent over all others, we realise only the difficulty and 
imperfectly the prior state of things, and, therefore, cannot 
nearly discern how much of scientific progress is attribut- 
able directly to him. But if by the very circumstance that 
we have lived so near to him we are debarred from rightly 
estimating his greatness, we at least have the advantage 
over posterity that we have been able to speak with him 
face to face, to learn at first hand his modes of thought, to 
sit at his feet as students or rage m to marvel at the 

tness of his genius achieved before our very eyes, to 
learn to love him for his single-hearted enthusiasms, for his 
kindness of soul, his unaffected simplicity of life. 

But if we may not attempt the impossible, we may at 
least essay the task of setting down in simple fashion some 
account of those things which he achieved in the pro- 
fession represented by this Institution of Electrical Engi- 
neers. Let me first set down in briefest outline a sketch 
of his early life. William Thomson was born on June 26, 
1824, in Belfast, being the second son of James and 
Margaret Thomson. James Thomson, who was at that 
time professor of mathematics in the Royal Academic 
Institute of Belfast, was the son of a small farmer at 
Ballynahinch, in co. Down, where his ancestors had settled 
about the year 1641, when they migrated from the low- 
lands of Scotland. James Thomson had early shown a 
taste for mathematical studies, and by study of books had 
mastered the art of making sundials. He had then been 
sent to a small school in the district to learn classics and 
mathematics, rising while still a youth to the position of 
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assistant teacher. During the winters he followed the 
courses in the University of Glasgow, crossing back to 
Belfast for the summers to resume teaching at school. 

After thus attending Glasgow University for буо years 
he was appointed professor of mathematics in 1815 at the 
Belfast Academic Institute. His eldest son James (Lord 
Kelvin's eldest brother) was born in 1822, and William 
(Lord Kelvin), as already stated, in 1824 In 1830, when 
William was six years old, his mother died. His father would 
never send his boys to school, but taught them himself. In 
1832, when William was eight years old, Prof. Thomson was 
offered the chair of mathematies at Glasgow, and he with 
his family of six children aecordingly removed from Belfast. 
He was in many ways а remarkable man. He made several 
original contributions to mathematies and produced several 
sound text-books, including one on the differential and 
integral calculus. But his range of accomplishments was 
wide. He was an excellent classical scholar, familiar with 
both Latin and Greek, and able on occasion to give 
lectures in the classics to the university students. After 
his removal to Glasgow he still kept the education of his 
sons in his own hands, and so it happened that in 1834, when 
in his eleventh year, William Thomson matriculated as a 
student in the university without ever having been at school. 
He early made his mark by his progress in mathematics 
and physical science, and in 1840 produced an essay “Оп 
tho Figure of the Eartb," which won him the university 
medal. He also read Greek with Lushington, and 
moral philosophy. To the end of his life he was 
in the habit of bringing out quotations from the 
classic authors. His fifth year as a student at Glasgow 
(1839 40) was notable for the impulse towards physics 
which he received from the lectures of Prof. J. P. Nichol, 
and from those of David Thomson (a relation of Faraday), 
who temporarily took the classes in natural philosophy 
during the illness of Prof. Meikleham. In this year 
William Thomson had systematically studied the 
“ Mécanique Analytique” of Lagrange and the 
“ Mécanique Celeste” of Laplace, both mathematical 
works of a high order, and had made the acquaintance— 
a notable event in his career—of that remarkable book, 
Fourier's ** Théorie de la Chaleur.” On May 1 he borrowed 
it from the college library. In a fortnight he had read 
it completely through. The effect of reading Fourier 
dominated his whole career thenceforward. He took the 
book with him for further study during а two months' 
visit to Germany. During his last year (1840-41) at 
Glasgow he бошо to the “Cambridge and 
Glasgow Mathematical Journal,” under the signature 
of “P. Q. К,” an original paper On Fourier’s Expan- 
sions of Functions in Trignometrical Series,” which 
was a defence of Fouriers deductions against some 
strictures of Prof. Kelland. He left Glasgow University 
after six years of study without even taking his degree, 
and on April 6, 1841, entered as a student at St. Peter’s 
College, Cambridge. Неге he speedily made his mark, and 
continued to contribute—at first anonymously—to the 
“Dublin and Cambridge Mathematical Journal” papers 
inspired by his study of the higher mathematics and his 
love for physics. The analogy of the movement of heat 
in conductors, along lines of flow, and across surfaces 
of equal temperature, with the distribution of electricity on 
conductors in such a way that the lines of electric force 
were crossed orthogonally by surfaces of equi-potential, led 
to his paper entitled “ Тһе Uniform Motion of Heat in 
Homogeneous Solid Bodies, and its connection with the 
Mathematical Theory of Electricity.” Here was an under- 
graduate of seventeen handling methods of difficult integra- 
tion readily and with mastery, at an age when most 
mathematical students are being assiduously drilled in 
so-called geometrical conics and other dull and foolish 
devices for calculus-dodging. It із true he followed the 
courses of coaching prescribed by his tutor Hopkins, 
but he could not be kept to the routine of bookwork. 
He also formed a close friendship with Stokes, then a 
young tutor, with whom, until his death in 1902, he main- 
tained a continued interchange of ideas and suggestions in 
mathematical physics. 

Of Thomson’s Cambridge career so much has been written 


of late that it may be very briefly touched here. How he | 


went up for his tripos in 1844; how he came out second 
wrangler only, being beaten by the rapid Parkinson; how 
he beat Parkinson in the Smith's Prize competition ; how 
he rowed for his college to save Peterhouse from being 
bumped by Caius; how he rowed for Cambridge in tbe 
University race of 1844; how he won the Colquhoun 
silver sculls; how he helped to found the Cambrid;e 
University Musical Society, and played the French hon 
in the little orchestra which at its first concert on Dec. 8, 
1843, played Haydn's “ First Symphony,” the overture to 
„Masaniello,“ the overture to “Semiramide,” the Royal Irish 
Q aadrilles," and the Elizabethen Waltzes” of Strauss! But 
these things, are they not written in the book of the 
‘Cambridge Chronicle”? Once, when Lord Kelvin was in 
a chatty mood, I asked him point-blank how it occurred 
that he was not senior wrangler. His blue eyes 
lightened up as he proceeded to explain that Parkinson 
had won principally on the work of the first two 
days, which were devoted to text-book work rather thin 
anything requiring analytical investigation. And then he 
added, almost ruefully : * I might have made up on the last 
two days but for my bad generalship. One paper was 
really a paper that I ought to have walked through, but I 
did very badly by my bad generalship, and must have got 
hardly any marks. I spent nearly all the time on one 
particular problem that interested me, about a spinning top 
being let fall on a rigid plane—a very simple problem if I 
had tackled it in the right way—but I got involved and 
lost time on it, and wrote something that was not good, 
and there was no time left for the other questions. I 
could have walked over the paper. A very good man 
Parkinson—I didn't know him personally at the time— 
who had devoted himself to learning how to answer well 
in examinations, while I had had —during previous months— 
my head in some other subjects not much examined upon— 
theory of heat, flow of heat between isothermal surfaces, 
dependence of flow on previous state, and all things I was 
learning from Fourier." Апа then he drifted off into а 
talk of his early papers, and to the mathematical inference 
(as the result of assigning negative values to the time /) 
that there must have үке а creation. “It was,” he con- 
tinued, “ this argument from Fourier that made me think 
that there must have been a beginning. All mathematical 
continuity points to а beginning—that is why I stick to 
atoms and they must have been small ; smallness 
is a necessity of the complexity. They may have all been 
created as they were, complexity and all, as they are now. 
But we know they have a past. Trace back the past and 
one comes to à beginning—to a time zero, beyond which 
the values are impossible. It’s all in Fourier." 

On leaving Cambridge with a college fellowship of £200 a 
year to maintain him, Thomson went to Paris and worked 
in the laboratory of Regnault at the Collége de France. He 
was here four months. Thero was no arrangement for 
systematic instruction, and Thomson’s principal occupation 
was to work the air-pump to make a vacuum in one of two 
large glass globes which Regnault was weighing against one 


another in some determinations of the densities of gases, 


He made here the acquaintance of Biot, and of Sturm 
and Foucault, of whom he spoke in terms of admiration. 
Thomson was now 21 years old, but had already estab- 
lished for himself a growing reputation for his mastery of 
mathematical physics. He had published about a dozen 
original papers, and had had experience in three universities. 
In 1846 the chair of natural philosophy at Glasgow became 
vacant by the death of Prof. Meikleham, and Thomson, at 
the age of 22, was chosen to fill it. His father, Prof. James 
Thomson, who died in 1849, still held the chair of mathe- 
matics, Prof. Thomas Thomson held that of chemistry, 
while Prof. Allen Thomson occupied the chair of auatomy. 
William Thomson was the youngest of the five Professor 
Thomsons then filling office in Glasgow. This professor- 
ship he continued to hold till he resigned it in 1899, after 
continued service of 53 years. Of his work as a university 
teacher this is hardly the occasion to say much ; it will be 
fully described by his pupil and successor, Prof. Andrew 
Gray. The old college buildings where he lectured and 
worked for 24 years were ill-adapted for any laboratory 
facilities, yet he continued to organise a physics laboratory 
the first of its kind in Great Britain—in some disused 
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rooms in а dark corner of one of the quadrangles, and enlisted 
the voluntary service of а number of keen students in 
his early experimental researches on the electro-dynamic 
and thermo-electric properties of matter. In the lecture 
theatre his manifest enthusiasms won for him the love and 
respect of all students, even those who were hopelessly unable 
to follow his frequent flights into the more abstruse realms 
of mathematical physics, Over the earnest studente of 
natural philosophy he exercised an influence little short 
of inspiration— an influence which extended gradually far 
beyond the bounds of his own university. 
he next few years were years of strenuous work, fruitful 
in resulte. By the end of 1850, when he was 26 years of 
age, he had published no fewer than 50 original papers, 
mostly highly mathematical in charaeter, and several of 
them in French. Amongst these researches there is a 
remarkable group which originated in his attendance in 
1847 at the meeting of the British Association. He had 
prepared for reading at that meeting а paper on tbe exceed- 
ingly elegant method discovered by himself of treating 
certain problems of electrostatics by the method of electric 
images, à method even now not sufficiently well appreciated. 
But а more important event was the commencement of his 
friendship with Joule, whom he met here for the first time. 
Joule, à Manchester brewer, and honorary secretary of the 
Manchester Literary and Philosophical Society, had for 
several years been pursuing his researches on the relations 
between heat, electricity, and ‘mechanical work, incited at 
first by Sturgeon into investigations on the electromagnet, 
and on the performance of electromagnet engines—that is, 
electric motors. In 1840 he had already communicated to 
the Royal Society a paper on the production of heat by 
voltaic electricity. He had also read papers at the British 
Association meetings : “Оп the Electric Origin of Chemical 
Heat,” at Manchester in 1842; “On the Calorific Effects 
of Magneto Electricity " and “On the Mechanical Value of 
Heat,” at Cork in 1845; “Оп Specific Heat," at York in 
1844 ; and “On the Mechanical Equivalent of Heat,” at 
Cambridge in 1845. But at that date, when there was as 
yet no doctrine of conservation of energy, when scientific 
men were not accustomed to distinguish either in language 
or in fact between force and work, when “caloric” was 
classed with light and sound amongst the **imponderables," 
Joules work was listened to with impatience, and his 
teachings fell upon deaf ears. Was he not an amateur 
dabbling in science, and carried away with strange 
notions? Joule, too, had prepared a paper for the Oxford 
meeting. Its title was “Оп the Mechanical Equivalent 
of Heat, as determined from the Heat evolved by the 
Agitation of Liquids.” It was relegated to an unimportant 
place, and would have received as little notice as its pre- 
decessors butfor Thomson'sintervention. Thomson, althougb, 
in fact, he at first found difficulty in understandiug its 
significance, threw himself heart and soul into the new and 
strange doctrines that heat and work were mutually con- 
vertible, and for the next six or eight years, partly in 
co-operation with Joule, partly independently, he set his 
ünique powers of mind to unravel those mutual relations. 
Thomson's mind was essentially metrical. He was never 
satisfied with any phenomenon until it should have been 
brought into the stage where numerical accuracy could be 
determined. Не must measure, he must weigh, in order 
that he might go on to calculate. “І often say," he once 
remarked, “that when you can measure what you are 
speaking about, and express it in numbers, you know some- 
thing about it; but when you cannot measure it, when you 
cannot express it in numbers, your knowledge is of a 
meagre and unsatisfactory kind : it may be the beginning 
of knowledge, but you have scarcely, in your thoughts, 
advanced to the stage of science, whatever the matter may 
be. . The first step toward numerical reckoning 
of properties, more advanced than the mere reference to 
a set of numbered standards, as in the mineralogist’s 
&cale of hardness, or to an arbitrary trade standard, as 
in the Birmingham wire gauge, is the discovery of а 
continuously varying action of some kind, and the means 
of observing it definitely and measuring it in terms of 
some arbitrary unit or scale division. But more is necessary 
to complete the science of measurement in any department, 
and tbat is the fixing on something absolutely definite as 


the unit of reckoning.” It was in this spirit that Thomson 
approached the subject of the transformation of heat. 
Joule had laid down on certain lines the equivalence of 
heat and work, and had even measured the numerical 
value of the equivalent. But before him, in 1824, Carnot, 
though he proceeded on the fallacious assumption of the 
material nature of caloric, bad in his remarkable book, 
* Reflexions sur la Puissance Motrice du Feu," discussed 
the proportion in which heat is convertible into work, 
and had introduced the very valuable notion of submitting 
а body to а reversible cycle of operations such that, after 
having experienced a certain number of transformations, it 
is brought back identically to ite primitive physical state ss 
to density, temperature, and molecular constitution. He 
argued, correctly, that on the conclusion of the cycle it must 
contain the same quantity of heat as that which it possessed. 
But he argued, quite incorrectly, that the total quantity 
of heat lost by the body during one set of operations 
must be precisely compensated by its receiving back an 
equal quantity of heat in the other set of operations. We 
can see now that this is false, for if it were true, none of 
the heat consumed in the engine would be transformed 
into work. Those who were investigating the subject at 
this time, amongst them Clapeyron, Clausius, and Rankine, 
perceived this, and noted that since the steam received 
into the cylinder must be hotter than that expelled from it, 
the degree to which the transformation is successful must 
depend on the respective temperatures—a fact, moreover, 
recognised by all engineers since the date when Watt 
discovered the advantage of cooling the exhaust steam by 
a condenser. Carnot, indeed, proved that the ratio of the 
work done by a perfect (that is, a reversible) engine to the 
heat received from the source depends on the tem- 
peratures of source and condenser only; and when 
these temperatures are nearly equal the efficiency is 
expressible by the product of their difference into 
a certain function of either of them, called Carnot's 
function.” Rankine went further, in pointing out 
that this function was greater as the temperature 
in question was lower. But here Thomson’s exact 
mind seized upon the missing essential. Temperatures 
had hitherto been measured by arbitrary scales based on 
the expansion of quicksilver, or of air or other gas, and 
the quicksilver thermometer scale did not agree precisely 
with that of the air thermometer. He was not satisfied 
with arbitrary scales. He had this in hand even before 
his first meeting with Joule, and in June, 1848, communi- 
cated to the Cambridge Philosophical Society a paper 
“ On an Absolute Thcrmometric Scale founded on Carnot’s 
Theory of the Motive Power of Heat, and calculated from 
Regnault’s Observations.” In this paper he set himself to 
answer the question, Is there any principle on which an 
absolute thermometric scale can be founded? He arrived 
at the answer that such a scale is obtained in terms of 
Carnot's theory, each degree being determined by the 
performance of equal quantities of work in letting one unit 
of heat be transformed in being let down through that 
difference of temperature. This indicates as the absolute 
zero of temperature the point which would be marked 
as -273deg. on the air-thermometer scale. In 1849 he 
elaborated this matter in a further paper on Carnot's theory, 
and tabulated the values of ‘Carnot’s function” from 
ldeg. С. to 231deg. C. Joule, writing to Thomson in 
December, 1848, suggested that probably the values of 
“ Carnot’s function would turn out to be the reciprocal of 
the absolute temperatures as measured on а perfect gas 
thermometer, a conclusion independently enunciated by 
Clausius in February, 1850. Independently of Joule, 
Meyer and Helmholtz had been considering the same 
problems from а more general standpoint. Helmholtz’s 
famous publication of 1847, “ Die Erhaltung der Kraft” 
(on the conservation of force) (meaning what we now term 
energy), was chiefly concerned with the proposition, based 
on the denial of the possibility of perpetual motion, that 
in all the transformations cf energy the sum total of all 
the energies in the universe remains constant. Thomson 
continued to work at the subject. He experimented on the 
heat developed by compression of air. He verified the 
singular prediction of his brother Prof. James Thomson of 
the lowering by pressure of the melting point of ice. He 
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gave a thermodynamic explanation of the non-scalding 
property of steam issuing from a high-pressure boiler. He 
formulated in the years 1851 to 1854 with scientific pre- 
cision in a long communication to the Royal Society of 
Edinburgh the two great laws of thermodynamics : (1) the 
law of equivalence discovered by Joule, and (2) the 
law of transformation, which he generously attributed 
to Carnot and Clausius. Clausius, indeed, had done 
little more than put into mathematical language the 
equation of the Carnot cycle, connected by the 
arbitrary substitution of the reciprocal of the 
absolute temperature, but Thomson never was grudging 
of the fame of independent discoverers. Questions of 
personal priority, he wrote, however interesting they 
may be to the persons concerned, sink into insignificance 
compared with the importance of the making of real 
advance in our knowledge of the secrets of Nature.“ 
He gave demonstration of the second law, founding 
it upon the axiom that it is impossible by means 
of inanimate material agency to derive. mechanical effect 
from any portion of matter by cooling it below the 
temperature of the coldest of the surrounding objects. 
Further, by a most ingenious use of the integrating factor 
to solve the differential equation for the quantity of heat 
needed to alter the volume and temperature of unit mass 
of the working substance, he gave precise mathematical 
proof of the theorem that the efficiency of the perfect 
engine working between given temperature is inversely 
proportional to the absolute temperature. In collaboration 
with Joule he worked at the thermal effects of fluids in 
motion, the results appearing between the years 1852 and 
1862 in a series of four papers in the Philosophical Trans- 
actions and four in the Proceedings of the Royal Society. 
Thus were the foundations of thermodynamics laid. 
This brilliant development and generalisation of 
а subject that һай grown with startling rapidity 
(from the moment when Helmholtz denied perpetual 
motion and Thomson grasped the conception of the 
absolute zero) did not content Thomson: he must follow 
its applications to human needs and to the cosmic con- 
sequences it involved. And so he not only suggested the 
process of refrigerating by the sudden expansion of com- 
pressed cooled air, but propounded the doctrine of the 
dissipation of energy. If the availability of the energy in 
a hot body be proportional to its absolute temperature, it 
follows that as the earth and the sun—nay, the whole solar 
system itself, cool down toward one uniform level of tem- 
perature, all life must perish, and all energy become 
unavailable. This far-reaching conclusion once more 
suggested the question of a beginning—a question which, 
as already remarked, had arisen in the consideration of the 
Fourier doctrine of the flow of heat. 

In 1852, at the age of 28, William Thomson married 
Margaret Crum, and resigned his Cambridge fellowship. 
The happiness of his life was, however, shadowed by his 
wife’s precarious health necessitating residence abroad at 
various times. In the summer of 1855 they stayed at 
Kreutznach, from which place Thomson wrote to Helmholtz 
inviting him to come to England in September to attend 
the British Association meeting at Glasgow. He assured 
Helmholtz that his presence would be one of the most 
interesting events of the gathering, so that he hoped to see 
him on this ground, but also looked forward with the 
greatest pleasure to the opportunity of making his 
acquaintance, as he desired this ever since the Conserva- 
tion of Energy ” had come into his hands. Accordingly, 
on July 29, Helmholtz left Königsberg for Kreutznach to 
make the acquaintance of Thomson before his journey to 
England. On Aug. 6 he wrote to Frau Helmholtz that 
Thomson had made a deep impression on him. 

Hitherto Thomson’s work had been mainly in pure 
science, but towards the end of the fifties, while still in 
the midst of thermodynamic studies, events were progress- 
ing which drew him with irresistible force toward the 
practical applications that made him famous. Early in 
1853 he had communicated to the Glasgow Philosophical 
Society a paper on “ Transient Electric Currents,” in which 
he investigated mathematically the discharge of a Leyden 
jar through circuits possessing self-induction as well as resist- 
ance. Faraday and Riess had observed that in certain cases 


the gases produced by the discharge of sparks through water 
consisted of mixed oxygen and hydrogen, and Helmholtz 
had conjectured that in such cases the spark was oscillatory. 
Thomson determined to test mathematically what was the 
motion of electricity at any instant after making contact in 
a circuit under given conditions. He founded his solution 
on the equation of energy, ingeniously building up the 
differential equation and then finding the integral. The 
result was very remarkable. He discovered that a critical 
relation occurred if the capacity in the circuit was equal to 
four times the coefficient of self-induction divided by the 
square of the resistance. If the capacity was less than 
this the discharge was oscillatory, passing through a series 
of alternate maxima and minima before dying out. If the 
capacity was greater than this the discharge was non- 
oscillatory, the charge dying out without reversing. This 
beautiful bit of mathematical analysis, which passed almost 
unnoticed at the time, laid the foundation of the theory 
of electric oscillations, subsequently studied by Oberbeck, 
Schiller, Hertz, and Lodge, and forms the basis of wireless 
telegraphy. Fedderssen, in 1859, succeeded in photograph- 
ing these oscillatory sparks, and sent photographs to 
Thomson, who with great delight gave an account of them 
to the Glasgow Philosophical Society. 

At the Edinburgh meeting of the British Association in 
1854 Thomson read a paper “ Оп Mechanical Antecedents 
of Motion, Heat, and Light.” Starting with some now 
familiar but then novel generalities about energy, potential 
and kinetic, and about the idea of stores of energy, the 
author touched on the source of the sun’s heat and the 
energy of the solar system, and then reverted to his 
favourite argument from Fourier, according to which, if 
traced backwards, thére must have been a beginning to 
which there was no antecedent. This was a non-mathe- 
matical exposition of work which, as his notebooks show, 
had been going on from 1850 in a very stiff mathematical 
form, in which Fourier’s equations for the flow of heat in 
solids were applied to a number of outlying problems 
involving kindred mathematics, including the diffusion of 
fluids and the diffusion or transmission of electric signals 
through long cables. The Proceedings of the Royal Society 
for 1854 contain the investigation of cables under 
the title “Оп the Theory of the Electric Telegraph.” 
Faraday had predicted that there would be retarda- 
tion of signals in cables owing to the coating of 

uttapercha acting like the glass of a Leyden jar. 

orming the required differential equation and using 
Fourier’s integration of it, Thomson drew the conclusion 
that the time required for the current at the distant end 
to reach a stated fraction of its steady value would be 
proportional both to the resistance and to the capacity ; 
and as both of these are proportional to the length of the 
cable, the retardation would be proportional to the square 
of the length. This is the famous law of squares, about 
which so much dispute arose. This was followed by a 
further research, On Peristaltic Induction of Electric 
Currents,” communicated to the British Association in 
1855, and afterwards in more complete mathematical form 
to the Royal Society. 

(To be continued.) 


JOHANNESBURG GAS-ENGINE POWER PLANT. 


[nnd 


After a very protracted discussion the Johannesburg 
Town Council decided to refer back for further considera- 
tion an agreement proposed by the Tramways and Lighting 
Committee between the Council and Messrs. J. and W. 
Beardmore for the latter to take over the Council's under- 
taking (including the gas-engine plant) to erect a new 
station, and to give a bulk supply to the Corporation. | 

Under the proposed agreement the Council sell to 
Messrs. Beardmore all the plant supplied by and through 
Messrs. D. Stewart and Co., Limited, and certain founda- 
tions on which the plant is erected, along with certain 
accessories. Messra, Beardmore are to pay as purchase 
price £175,000, payable £50,000 in cash and £125,000 in 
first mortgage debentures of a company to be formed by 
Messrs. Beardmore and referred to as “the lighting com- 
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pany," the debentures to be secured by way of a first 
charge on the property and assets of that company, and 
forming a part of а total debenture issue of 2,500 of $100 
each of the lighting company, carrying interest at 4 per 
cent. The company shall not without the consent of the 
Council be at liberty to create any PUN ES on any of its 
property in priority to such debentures. Fifty of the total 
number of debentures shall be redeemed in each year by 
annual drawings commencing at the expiration of five 
years after the company's registration and continuing till 
21 years after the date thereof, when the whole of the 
principal should be due and payable. 

Simultaneous with the purchase by Messrs. Beardmore 
the Council shall grant them a lease of the site where the 
plant now is, together with all the generating and power 
station plant, excluding, however, the Council’s lighting 
and traction feeder automatic switches, through which 
energy is supplied to the distributing cables. The period 
of the lease shall be 21 years, and the rent payable to 
the Council shall be £3,856 per annum, the lease providing 
for cancellation at the option of the Council in case of 
default in payment of rent three months after becoming 
due. Messrs. Beardmore shall be responsible for and 
indemnify the Council against the occurrence of any 
nuisance arising from the working of the plant, and shall 
also have the right within one year of the purchase to 
lease an additional adjoining piece of ground, in extent 
1:25 acres, at a rental of £160 per annum. All rates levied 
by the Council in respect of the interest of Messrs. Beard- 
more in the property leased to them shall be paid by the 
firm, which within six months from the purchase shall put 
the plant into efficient and satisfactory working order so as 
to comply with the conditions as to output, etc., contained 
in the old contract with Messrs. Stewarts, or in any case 
furnish an output within 25 per cent. of the output stipu- 
lated in that contract. The work of putting the plant into 
satisfactory working order shall be completed within two 
years from the purchase, and if Messrs. Beardmore fail to 
do so they shall provide sufficient auxiliary steam or gas 
plant sufficient to fulfil the Council’s requirements for 
power and light. 

The Council will contract with Messrs. Beardmore, nine 
months after the ratification of the agreement, to take 
energy for light and power up to 10,000,000 units per 
annum, and pay for the same at the rate of 11d. per unit, 
the contract to continue for 10 years. If the Council’s 
requirements exceed 10,000,000 units Messrs. Beardmore 
shall supply it. The Council shall pay for a minimum 
annual supply of 8,000,000 units notwithstanding that the 
actual requirements may fall below that figure. The 
balance of payment for minimum supply shall be ascer 
tained at the end of each 12 months during the continuance 
of the contract for supply or any extensions thereof on 
the basis of 14d. per unit for the number of units by which 
the total actual supply falls below the minimum which the 
Council are required to pay for. The supply shall be given 
aud taken at the lighting and traction 'bus-bar sections of 
the switehboard, and shall for the purposes of traction be 
by continuous current at a pressure of not less than 
550 volts; the supply for other purposes than traction 
being by continuous or alternating current as the Council 
may require at a pressure the Council shall deem advisable, 
the variation either plus or minus not to exceed 2j per 
cent. Damages due to the raising of the pressure shall be 
made good by Messrs. Beardmore. All meters are to bo 
open to the inspection of the Council. 

In the case of interruption or diminution of the pressure— 
unless due to causes beyond the control of Messrs. Beard- 
more—the following penalties are prescribed: (а) In the 
case of energy supplied to the lighting feeder 'bus bars (1) 
during the hours between 7 a.m. and midnight for avy 
interruption or diminution exceeding five seconds the sum 
of £5, and in addition 2s. 6d. for each of the first 10 
minutes, and 10s. for each minute or portion thereof; 
(2) during the hours between midnight and 7 a.m., for 
any interruption or diminution exceeding five seconds £1, 
and in addition 2s. 6d. per minute up to 10 minutes, and 
10s. for every minute thereafter. (b) In case of energy 
supplied to the traction feeder 'bus bars at any time, for 
an interruption or diminution exceeding 21 minutes £5, 
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апа in addition 2s. 6d. for each of the next 10 minutes, 
and 10s. for each minute or portion of a minute thereafter. 
These penalties shall be deducted from the monthly pay- 
ments to be made by the Council. 

At the expiration of 10 years from the commencement 
of the supply the Council shall have the right to purchase 
from Messrs. Beardmore the plant and so much of addi- 
tional plant as will be requisite for its requirements pro- 
vided that the Council shall not be bound (a) in the case 
of the purchased plant to purchase the same or any part 
which has not been in an efficient state during the pre- 
ceding six months; (b) in the case of any other plant to 
purchase any portion which has not been in efficient con- 
dition in the last six months. 

The price of purchase is to be fixed by arbitration, and 
no consideration shall be paid for goodwill, and Messrs. 
Beardmore shall accept at par value as many debentures 
of the lighting company originally taken by the Council in 
part purchase payment as the Council may then be holding. 
In case the Council do not exercise their right to purchase, 
Beardmore’s are entitled to an extension of the contract 
with the Council for five years, the price to be fixed by 
agreement, failing which arbitration to be emp open and 
the price in no case to exceed 11d. per unit. If the plant 
is not working efficiently at the time, the Council shall not 
be bound to enter into any contract unless there is other 
plant on the site capable of supplying the municipal require- 
mente, or unless Beardmore’s are in a position to suppl 
the requirements from plant leased to them by the Council. 
If the contract is extended, the Council shall have the same 
rights to purchase as at the end of the first 10 years. If 
at the end of the five years the Council do not exercise their 
right of purchase, Beardmore’s shall be entitled toa further 
extension of the contract for six years. After the expira- 
tion of five years, and before the expiration of nine yeare, 
the Council shall have the right to take over the entire 
plants for a sum equal to the amount of capital expended 
by the Beardmore’s in the purchase of the plant and in 
the erection thereof, and, in addition, a sum equal to 5 per 
cent. per annum of such capital outlay for the period 
calculated from the date of the purchase to the date of the 
expiration of the 10 years, to be paid by way of compensa- 
tion for loss of profit during such period. In the event of 
a constantly recurring default involving stoppages or 
diminutions exceeding the margin allowed the Council 
have the right to cancel the contract. 

If the Council do not purchase the plant as provided 
above, Beardmore's have the right to purchase the whole of 
the ground, buildings, and accessories forming the subject 
of the lease at a price to be fixed by arbitration. The firm 
has also the right to supply energy to the mines in the 
municipal area and to the C.S.A.R, but not to other con- 
sumers. They shall also treat the tar up to 500 gallons 
per day so that it shall not contain more than 6 per cent. 
of water, and the Council shall purchase it at 8d. per 
gallon, the Council having the right to purchase all the tar 
produced by Beardmore's other stations. The lighting 
company referred to above shall bave a subscribed working 
capital of at least £25,000, and the articles of association 
are to be approved by the Council, the company being 
formed to take over all obligations and liabilities of the 
Beardmore’s to the Council, and shall take a first mortgage 
debenture issue of £250,000, and debentures to a face 
value of £125,000 shall form part of the price of the 
purchased plant. The Beardmore’s are also to form another 
company—the power company—with a subscribed workin 
capital of £200,000, of which not less than £50,000 sh 
be paid up on allotment, the objects of the company 
including the guarantee of the obligations of the lighting 
company and the erection and equipment of an electric 
station in the Transvaal, but tbe company shall not have 
power to supply others than the lighting company, the 
mines in the town area, or the C.S.A.R. with power. 
If the company make a debenture issue or charge ite assets, 
it shall issue to the Council as security debentures for the 
sum of £150,000 secured on the whole of ite assets. A 
nominee of the Council shall have a seat on the directorate 
of the power company, and the Council shall give facilities 
to the company for laying cables, etc., in the streets of 
Johannesburg, | ws 
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Messrs. David Gilmour and A. C. Holtby, who were 
consulted on the matter, have reported favourably on the 


agreement, which is to be discussed by the Council at а 
later meeting. 


TRANSATLANTIC WIRELESS TELEGRAPHY.* 
BY G. MARCONI. 
(Continued. from page 629.) 


Turning again to Newfoundland, I ought to add that the 
experiments could not be continued or extended in consequence 
of the hostile attitude of the Anglo-American Telegraph Com- 
pany, which claimed all rights for telegraphy, whether wireless 
or otherwise, in Newfoundland. However, as I had received 
an offer of assistance from the Canadian Government, it was 
decided to resume the tests between Great Britain and Canada, 
and these tests were very greatly facilitated by the subsidy 
of £16,000 granted by the Canadian Government to support 
my experiments. The construction of another long-distance 
station was, therefore, commenced at Glace Bay, in 
Nova Scotia, and very extensive tests and experiments 
were carried on with Poldhu during the latter part of 1902. 
Contemporaneously with the construction of the station at 
Glace y, alterations and modifications were executed at 
Poldhu. Four wooden lattice towers, each 210ft. high, were 
erected at the corners of a square of 200ft. side. The towers 
carried insulated triatic stays from which was suspended a 
conical arrangement of 400 copper wires forming the aerial, put 
up in sections so that more or less could be employed (Fig. 8). 


NU 


Б, 


* 
^ 


ee 
ox 


492€ 
CX 


^. 
v 
Ф. 


“м. 
v, 
KKK 


v 
{М 


29:9: 
X X 


Ф. 


% 


LXXX 


€. 


X 
2 
: : 
8 И 
2 


хх 


ы 
* 


Fie. 8, 


The buildings for the generating plant were placed in the 
middle of the space between the towers. Additional machinery 
was obtained, and alterations carried out in accordance with the 
experience obtained from previous tests. Identical towers and 
aerial arrangements were at that time adopted at the stations at 
Glace Bay and at the similar installation in course of erection 
at Cape Cod, Mass. In most of the experiments carried on 
from Poldhu the capacity of the sending condenser was one- 
thirtieth of a microfarad, the spark length 13ір., and the wave- 
length 3,600ft. In these and subsequent tests the double 
condenser arrangement of Dr. Fleming was replaced by а 
single condenser, the arrangement being similar to that shown 
in Fig. 3. 

During the time that constructional work was in progress at 
Glace Bay I carried out some tests with Poldhu over considerable 
distances, and these tests were greatly facilitated by the interest 
taken in them by the Italian Government, which placed the 
cruiser ‘‘ Carlo Alberto” at my disposal. During these experi- 
ments the interesting fact was observed that, when using waves 
of over 1,000m. in length, intervening land or mountains do 
not bring about any considerable reduction in the distance over 
which it is possible to communicate. Thus messages and Press 
dispatches were received from Poldhu at the positions marked 
on the map 9, which map is а copy of the one accompanying 
the official report of the experiments.t In Deceinber, 1902, 
messages were for the first time ше at night between 
the stations at Poldhu and Glace Bay, but it was found that 
communication was exceedingly difficult and unreliable from 
England to Canada, whilst it was good in the opposite direction. 


The reason for this is that the Glace Bay station was equipped 


with more powerful and more expensive machinery—a con- 
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March 
T Rivista Marittima, Rome, October, 1902. 


ture given before the Royal Institution, Friday night, 
13, 1908, 


dition rendered possible by the subsidy granted by the Canadian 
Government ; whilst, as regards Poldhu, owing to the 
uncertainty of what might or might not be the attitude of 
the British Government at that time towards the working of 
the station, my company was unwilling to expend large sums 
of money for the purpose of increasing its range of transmission. 
As, however, messages could be sent then for the first time by 
wireless ini d hy trom Canada to England, inaugural messages 
were dispatched to the sovereigns of England and Italy, both of 
whom had previously given me much assistance and encourage- 
ment in my work, and who, by their gracious replies, attested 
their appreciation of the results which had been achieved. 
Other messages were also sent to England by the Government 
of Canada. I should, perhaps, mention that officers delegated 
by the Italian Government, and а representative of the London 
T'imes, were present at the transmission of the messages. 
Further tests were shortly afterwards carried out with the 
other long-distance station at Cape Cod in the United States of 
America, and a message from President Roosevelt was trans- 
mitted from that station to his Majesty the King in London. 
It is curious to note in regard to the transmission of this 
message that the energy employed at Cape Cod was barely 
10 kw., and it was not anticipated that this amount of energy 
would be sufficient to carry direct to Poldhu. The message was, 
therefore, transmitted from Cape Cod, instructions having been 
given to the operators at Glace Bay to be on the look-out, and 
to repeat wirelessly on to Poldhu any message received from 
pe Cod, and my assistant, Mr. J. P. Woodward, at Poldhu 
took in the message on one of my magnetic detectors." The 
electromagnetic waves conveying this message travelled, there- 
fore, 5,000 miles through space over the Atlantic, which distance 
included about 500 Miles of land, following an arc of 45deg. on 
a great circle. -In the spring of 1903 the transmission of news 
ges in from America to the London Times was attempted, 
in order to demonstrate that messages could be sent from 
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America by means of the new method, and for а time these 
messages were correctly received and published in that news- 

per. By reference to the files of the Times, I find thas 
267 words of news transmitted across the Atlantic by wireless 
were published in the London Times during the latter p of 
March and the early part of April of that year. А breakdown 
in the insulation of the apparatus at Glace Bay made it 
necessary, however, to suspend the service, and, unfortunately, 
further accidents made the transmission of messages uncertain 
and unreliable. In consequence of this, it was decided not to 
attempt for the time being the transmission of any more public 
messages until such time as a reliable service could be maintained 
in both directions under all ordinary conditions. 

As I found that many improvements evolved during the 
course of the numerous tests and experiments could not be 
readily applied to the plants at Poldhu and Cape Breton, it was 
decided to erect a completely new long-distance station in 
Ireland, and to transport the one at Glace Bay to a different 
site in the vicinity, where sufficient land was available for 
experimenting with aerials of much larger dimensions than had 
been hitherto enployed. Experiments were, however, con- 
tinued with Poldhu, and in October, 1903, it became possible 
to supply the Cunard steamship ‘‘ Lucania," during her entire: 
crossing from New York to Liverpool, with news transmitted 
direct from the shore. In November of the same year testg 
similar to those carried out with the Italian cruiser took place 
on behalf of the British Admiralty between Poldhu and 
H. M. S. Duncan. Communication with Poldhu was main- 
tained during the entire cruise of this battleship from Ports- 
mouth to Gibraltar, and further communication was established 
between Poldhu and the Admiralty station situated on the Rock 
of Gibraltar. It should be noted that the distance between 
Cornwall and Gibraltar is 1,000 miles—500 over land and 500 
over water. The aerial at Poldhu was shortly afterwards 


* Proceedings of Royal Society, Note on a Magnetic Detector of 
Electric Waves which can be employed as a Receiver for Space Tele- 
graphy,” vol. 70, p. 541. 
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extended by the addition of wires sloping downwards, umbrella 
fashion, as shown in Fig. 10. This increased the capacity of 
the aerial, and some further tests were carried out with a 
station at Fraserburgh, in the North of Scotland. From these 
tests considerable advantage appeared to be derived, at least 
for communication over land, by the adoption of much longer 
waves than had been hitherto employed, and with a wave- 
length of 14,000ft. it was found possible to telegraph over a 
T of 550 miles with an expenditure of energy of about 
kw. 
The operation of the long-distance stations in England and 
America made it possible to transmit messages to ships, what- 
ever their position, between Europe and North America, and 
to the Cunard Company belongs the credit of having greatly 
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encouraged the long-distance tete, a circumstance which 
enabled them to commence in June, 1904, the regular 
publication on their principal vessels of a daily newspaper, 
containing telegraphic messages of the latest news from Euro 
and America. This daily newspaper has now been adopted by 
nearly all the large liners plying to New York and the 
Mediterranean, and it obviously owes its entire existence to 
long-distance wireless telegraphy. Therefore, the tranquility 
A isolation from the outside world, which it is still possible 
to enjoy on board of some ships, is гасу becoming a thing 
of the past. But, however much travellers may sigh over the 
innovations which have lately been brought about, they seem 
anxious enough to avail themselves of the new method of com- 
munication on all ible occasions. 

Early in 1905 the construction of the new station at Glace 
Bay was sufficiently advanced to allow of preliminary tests 
being carried out. The aerial was very large, and consisted 
of а vertical portion in the middle 220ft. long supported by 
four towers апа attached to horizontal wires, 200 in number, 
each 1,000ft. long, extending radially all round, and supported 
at a height of 180ft. from the ground by an inner circle of eight 
and an outer circle of sixteen masts (Fig. 11) The natural 
period of oscillation of this aerial gave a wave-length of 12,000ft. 
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The capacity employed was 1:8 microfarads, and the spark 
length zin. Signals and messages from this station were 
received at Poldhu by day as well as by night, but no com- 
mercial use of the station was made at that time, in consequence 
of the fact that, although signals came through by day as well 
as by night, they were exceedingly weak and faint, and also 
because the corresponding station on the same plan had not yet 
been erected in lreland. А further step in advance was the 
adoption at the Transatlantic stations of the directional aerial 
shown in Fig. 12. *The ordinary wireless telegraph aerials, 
which I have already described, send out electric radiation 
equally in all directions. This is, however, in many cases a 
disadvantage. Many suggestions respecting methods for limit- 
ing the direction of radiation have been made by various 
workers, notably by Messrs. Arton, Braun, and Bellini Tosi. 


On Methods whereby the Radiation of Electric Waves may be 
mainly confined,” etc., Proceedings of the Royal Society, G. Marconi, 
annual vol. 77, 1906. 
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In some of my earliest experiments, in 1896, I used copper 
mirrors, by the aid of which it was possible to project А 
beam of electric radiation in a certain direction, but I soon 
found that this method would only work over short distances. 
About three years ago I again took up the subject, and was 
able to determine that by means of horizontal aerials, disposed 
in a particular manner, it was possible to confine the effects of 
electric waves mainly to certain directions as desired. True, the 
limitation of transmission to one direction is not very sharply 
defined, but it is, nevertheless, very useful. The practical 
result of this method has been so far that messages can be sent 
over considerable distances in the desired directions, while they 
travel only over а comparatively short distance in other direc- 
tions, and that with aerials of moderate height greater efficiency 
in a given direction can be obtained than can be obtained all 
round by means of the ordinary aerials. When this type of 
aerial was adopted at Glace Bay a considerable strengthening of 
the received signals at Poldhu was noticed. It was, therefore, 
decided to adopt the directional aerial at all long-distance 
stations. A further improvement introduced at Clifden and 
Glace Bay consisted in the adoption of air condensers, com- 
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posed of insulated metallic plates suspended in air at ordinary 
pressure. In this manner it is possible to prevent the 
dissipation of energy due to losses caused by the dieleotric 
hysteresis in the glass dielectric of the condensers previously 
employed ; and a very appreciable economy in working, result- 
ing from the absence of breakages of the dielectric, is effected. 
These air condensers, which have been in use since May of last 
year, have been entirely satisfactory. After very considerable 
delay and expense the new station at Clifden was got ready for 
tests by the end of May, 1907, and experiments were then 
commenced with Glace Bay. Iought to say that in the con- 
structional and experimental work carried out at the Canadian 
station I have received valuable assistance from Mr. R. N. 
Vyvyan; and at Poldhu and Clifden Mr. W. S. Entwistle 
has assisted me in carrying out much original research work, 
required in the designing of novel apparatus necessary for 
long-distance transmission. Mr. P. J. Woodward has like- 
wise rendered me valuable help in the receiving arrangements, 
and has on nearly every occasion been in charge of the receiv- 
ing apparatus during the initial long-distance tests. I must also 
add that I have, for many years, had the benefit of the advice 
of Dr. J. A. Fleming, of the University of London, whose 
experience on all matters dealing with high-tension work and 
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electrical oscillations is universally acknowledged. The wave- 
length used during these tests was 12,000ft., the capacity 
employed 1°6 microfarads, and the potential to which the con- 
denser was charged 80,000 volts. signals were obtained 
at Cape Breton from the very commencement of the tests, but 
some difficulty was encountered in consequence of the effects of 
atmospheric electricity due to the prevalence of thunderstorms 
in the eastern part of Canada during the first few days of the 
tests. 

Simultaneously with these tests others were carried out from 
Poldhu to Glace Bay with a new system of transmitting appa- 
"tus, by means of which continuous or semi-continuous о: 
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tions could be produced. Proportionately to the energy 
employed, the signals from Poldhu were so much better than 
those from Clifden that I decided at once to adopt this new 
method of transmission at Glace Bay and Clifden. The apparatus 
which I have been using for producing continuous or closely 
adjacent trains of electric oscillations is as follows:“ A metal 
disc, A (Fig. 13), insulated from the earth is caused to rotate at 
a very high speed by means of a high-speed electric motor or 
steam turbine. Adjacent to this disc, which I shall call the 
middle disc, are placed two other discs, Cl, C2, which may be 
called polar discs, and which also can be rotated at a high rate of 
speed. These polar discs should have their peripheries very 
close to the surface or edges of the middle disc. If a small 
amount of energy is used, stationary knobs or points may be 
used in place of the side discs. The two polar discs are con- 
nected respectively through suitable brushes to the outer ends 
or terminals of two condensers, K, joined in series, and these 
condensers are also connected through suitable inductive resist- 
ances to the terminals of a generator, which should be a high- 
tension continuous-current dynamo. On the high-speed or 
middle disc a suitable brush or rubbing contact is provided, 
and connected between this contact and the middle point of the 
two condensers is inserted an oscillating circuit consisting of a 
condenser, E, in series with an inductance, which last is con- 
nected inductively or conductively to the aerial. If the neces- 
sary conditions are fulfilled, and a sufficient E. M. F. is employed, 
a discharge will pass between the outer discs and the middle 
disc, which discharge is neither an oscillatory spark. nor an 
ordinary arc, and powerful oscillations will be created in the 
signalling condenser, E, and oscillatory circuit, F. 

I have found that in-order to obtain good effects a peripheral 
speed of over 100m. per second is desirable ; therefore, par- 
ticular precautions have to be taken in the construction of the 
discs. Electrical oscillations of a frequency as high as 200,000 
per second can be obtained. The apparatus which I have had so 
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far constructed is on a large scale, and unsuitable for demonstra- 
tions in a lecture hall. I hope, however, very soon to be able 
to show before some scientific society the effects produced. The 
apparatus works probably in the following manner: Let us 
imagine that the source of electricity is gradually charging the 
double condenser and increasing the potential at the discs, say 
C1 positively and C2 negatively; at a certain instant the 
potential will cause the charge to jump across one of the gaps, 
say between C2 and A. This will charge the condenser Е 
which will then commence to oscillate, and the charge in swinging 
back will jump from A to C1, which is charged to the opposite 
potential. The charge of E will againreverse, picking up energy at 
each reversal from the condensers K. The same process will go on 
indefinitely, the losses which occur in the oscillating circuit, 
E F, being made good by the energy supplied from the gene- 
rator, Н. If the disc is not rotated, or rotated slowly, an 
ordinary arc is at once established across the small gaps, and no 
oscillations take place. The efficient cooling of the discharge 
by the rapidly-revolving disc seems to be one of the conditions 
necessary for the production of the phenomena. By means of 
this apparatus tests were carried out, but it was found, as was 
to be expected, that the oscillations were too continuous and of 
too high a frequency to affect à receiver, such as the magnetic 
detector, unless an interrupter was inserted in one of the 
circuits of the receiver. A syntonic coherer receiver would, 
however, work, in consequence no doubt of the considerable 
rise of potential which occurred at its terminals through the 
cumulative effect of resonance. 

The best results over long distances have, however, been 
obtained by & disc as shown in Fig. 14, in which the active 
surface is not smooth, but consists of a number of knobs or pegs 
at the end of which the discharges take place at regular 


* Patent application No. 20,119, Sept. 9, 1907. 


intervals. In this case, of course, the oscillations are not con- 
tinuous, but consist of а regular succession of trains of 
undamped or slightly damped waves. Їп that manner it is 
possible to cause the groups of oscillations radiated to 
ү а musical note in the receiver, distinguishable in а 
telephone, and thereby it is easier to differentiate between the 
signals emanating from the transmitting station and noises 
caused by atmospheric electrical disturbances. By this method 
very efficient resonance can, moreover, be obtained in appro- 
priately designed receivers. A few tests with apparatus based 
on the principle described were caried out between Glace Bay 
and Clifden, and on Oct. 17 of last уеаг а limited service for 
Press messages was commenced between Great. Britain and 
America. Difficulties were experienced, however, over the 
question of rates with the telegraph companies working the land 
lines between Glace Bay and the principal towns of Canada and 
the United States, and at present the strange anomaly existe 
that the rates for Press messages on the American land lines 
are much cheaper for messages going from England to New 
York than in the reverse direction. On Feb. д this service 
was extended to ordinary messages between London and 


Montreal. 
( To be continued. ) 


“OVER SHOOTING": А NEW OBSERVATION ON 
TUNGSTEN INCANDESCENT LAMPS. 
BY JOHN B. TAYLOR, 


An article dealing with this subject recently appeared 
in our New York contemporary, the Electrical World, from 
which we reproduce the following : 


The filament in the well-known carbon incandescent 
lamp has & negative temperature-resistance coefficient. 
That is to say, an increase of voltage gives a more than 
corresponding increase of current, and when connected to 
& source of constant potential, the current starts at a 
comparatively low value and increases to a maximum when 
the lamp has reached full candle-power. The filament in 
the tungsten incandescent lamp, on the other hand, has a 
positive temperature-resistance coefficient, which is equiva- 
lent to saying that an increase in voltage increases the 
current in a smaller proportion, and when connected to a 
constant-potential supply the current is greatest while the 
lamp is cold and falls off to its final value as the lamp 
comes up to full brilliancy. The most noticeable effect 
due to these different characteristics is the fact that a 
tungsten lamp comes up to full candle-power almost 
instantly, while a carbon incandescent lamp reaches full 
brilliancy only after a plainly noticeable interval of time. 

The quicker response of the tungsten lamp on closing 
the circuit is a matter of common observation, and has been 
previously thoroughly discussed. Soon after installing one 
or two tungsten lamps the writer had the impression that 
the lamps “over shot" for a brief fraction of a second, 
after closing the switch. That is to say, if the lamp 
normally gave 40 c.p. for the brief fraction of a second, the 
candle-power was greater—for the sake of an argument, 
let us say 50 c.p. This apparent temporary increase of 
candle-power was called to the attention of a number of 
people, and it was then found that others had received the 
same impression, but in general had ascribed it to some 
physiological action connected possibly with the slow 
contraction of the retina of the eye, due to the suddenness 
of the light. This explanation did not seen satisfactory, 
as, if correct, similar impressions should be a matter of 
common experience. For example, a rapidly moving rail- 
road train brings the observer suddenly into light of an 
incandescent lamp or arc lamp, and while this light may 
be dazzling, there is no impression of “over shooting.” 
While е: Нена to check this impression with а 
tungsten lamp, it appeared that the '*over shooting " effect 
was most noticeable if the lamp was cold before closing 
the switch. If а tungeten lamp is turned out, and then 
lighted again within a second or two, the “ over shooting " 
effect is not noticeable. This impression was also checked 
by others. | 

In order to demonstrate definitely whether such “ over 
shooting " is a physical or physiological fact, the light from 
а tungsten lamp was allowed to fall on а moving photo- 
graphic film so that any variation or “over shooting " of 
light would give a corresponding change in opacity of the 
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- photographie film. "This test was very easily made by 
taking а film drum and holder of the standard General 
Electric oscillograph and placing the same in a screw 
cutting lathe. A piece of cardboard with }in. slit was 
fastened to the tool post so that the travel of the lathe 
carriage caused this slit to move across the slit in the film 
holder. By this means the velocity of the film and the 
cross travel of the slit were very easily arranged without 
any special apparatus, and test was made on tungsten 
lamps of different voltage and candle-power as well as on 
carbon incandescent lamps for the sake of comparison. 
The development of the film demonstrated definitely that 
for a period of the order of one-tenth of a second, the light 
coming from the lamp is greater than normal. It could 
also be noticed that the test was made on an alternating 
60-cycle circuit, and the alternate heating and cooling of 
the filament for each alternation is made evident by the 
striations. 

Some little experimenting may be required to obtain 
the exposure that will make this phenomenon most plainly 
evident. It is believed that what might be termed an 
* under exposure," by placing the light some distance from 
the film, and somewhat prolonged development will make 
the contrast between the light and dark parts of the record 
more pronounced. The explanation of this phenomenon is 
at present little better than a conjecture, but it is assumed 
that the small amount of residual gas in the lamp is 
attracted to the walls of the globe while the lamp is cold, 
and after the lamp is lighted and becomes warm this 
residual gas is driven off, making the vacuum relatively 
less. While the vacuum is high, practically all the energy 
must be radiated from the filament, and when the vacuum 
is not so good some of the heat is carried away by convec- 
tion and conduction. If all the heat must be dissipated 
by radiation, the filament will run at higher temperature 
and hence give more light. To prove or disprove this 
theory would require much investigation for which the 
writer has no facilities. It is hoped that this information 
may lead some of those who are better equipped for such 
investigation to explain the phenomenon. 


THE POSITION OF THE PRIVATDOCENT IN THE 
GERMAN UNIVERSITY. 


Prof. Paulsen, of Berlin, in the elaborate compilation 
on the German universities prepared at the instance of 
the Imperial German Government for the Chicago 
Exhibition, opened the chapter on the teaching body by 
the statement, as calmly propounded as if it were a law of 
nature: “In the German universities, in all the faculties, 
three classes of instructors teach side by side—ordinary 
professors, extraordinary (that is, assistant) professors (not 
professors’ assistante), and Privatdocenten.“ As the Scottish 
universities are in the main of the same type as those of 
Germany, it is striking that the third class here mentioned 
has as completely disappeared from Scotland as if it had 
never existed at all—it might, in fact, be difficult to show 
that it ever did exist—whereas in Germany and Austria it 
flourishes most vigorously, growing with the growth of 
the universities, and strengthening with their strength. It 
is universally acknowledged to perform most useful service 
in the academic body, supplying the universities, as it does, 
with a copious supply of cheap— i.e, to the nation—but 
highly competent teachers to meet the demands of the 
phenomenally increasing university attendance and supply- 
ing а fertile field from which vacancies in the professorate 
are fill up. Here it may be useful to indicate what 
originally was, and what now is, а Privatdocent. And 
here we may use the description of Prof. Paulsen. 

Historically, says the professor, the Privatdocent may 
be viewed as a relic of the corporative constitution of 
medieval universities. Whoever was declared by the 
faculty to be a “magister” or “master” of his science 
originally received thereby the right of teaching in that 
faculty ; and in the faculty of arts this was not only a 
right, but often likewiso a duty. After the custom had 
arisen of rewarding the older magistri legentes in this 
faculty with a seat in the collegium, a benefice, or an 
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endowed lectureship, a distinction was thus developed 
between the regularly appointed and paid teachers, who 
were bound to lecture publicly and gratis, and the masters 
who lectured for fees, without obligation or salary. The 
distinction was more sharply drawn when, after the 
Reformation, the syatem of regularly paid professorships, 
already existing in the other faculties, became firmly 
established in the philosophical faculty as well. With this 
change the obligation of lecturing after the acquisition of 
the master’s degree disappeared, the maintenance of 
instruction being now assured by the professorships. In 
its place there gradually arose the demand for additional 
proofs of learning from one who sought admittance into 
the faculty as magister legens. These were the 
Habilitationsleistungen (conditions to be satisfied before 
the “ habilitation "), such as are nowadays everywhere 
imposed. An applicant for the venia legandi at the 
present day must, after obtaining the academic degree in 
the appropriate faculty, also submit scientific dissertations 
in type or in manuscript, pass an oral examination before 
the faculty, and deliver a public “ trial lecture," and as а 
rule “habilitation " is not allowed within a certain period 
(commonly three years) after the completion of the 
candidate’s studies at the university. It may be added 
that the faculties are by no means bound to admit 
Privatdocenten, and it may be truthfully said that they 
are not at all lenient in bestowing the venia legendi. 

An additional touch may be given to this description 
by the words of Matthew Arnold in his book on “ Higher 
Schools and Universities in Germany," published 40 years 
ago. He says: “The Privatdocent is an assistant to the 
professorate. He is free to use, when the professors do not 
occupy them, the university lecture-rooms. He gives 
lectures like the professors, and his lectures count as 
professors’ lectures for those who attend them. ^ 

Both of these writers, moreover, agree in their handsome 
acknowledgments of the services to science and to 
university teaching rendered by those professors-in-train- 
ing. The fact that the Privatdocent may, and often does, 
teach competitively with the professor, that the teaching 
and lectures of cach count equally to the making up of a 
regular course for a degree, or for what in Germany is of 
infinitely more importance, the Staate-examen, or State- 
examinations for professional life; that the student has 
completely free choice to take whatever course he thinks 
best for his purpose—all this undoubtedly tends to impart 
freshness to the instruction of all classes of teachers and to 
keep it out of ruts. The youthful teacher is put upon his 
mettle to do his best to attract students, while the 
professor who, perhaps, preferred minute scientific 
investigation to active lecturing and vigorous teaching 
would find his members diminishing. The three sete of 
teachers teach side by side competitively with each other, 
and yet with nothing but the best of relationships existing 
between them. No doubt arrangements are often made 
between the different grades of teachers to avoid 
unnecessary duplication of courses in the same session ; but 
at the larger universities it is quite common to have com- 
petitive courses appearing in the catalogue of lectures, and 
the student may choose one or other entirely as it suite his 
own convenience. 

Of course, the ordinary professor is the official exponent 
of the subject, and he has his modest State salary, with 
students' fees, to support him, while the Privatdocent has 
nothing but the fees (much more moderate than in Scotland) 
of such students as he can attract. The professor, more- 
over, is the official examiner for university degrees, which, 
however, have not at all the importance that attaches to 
them in England, and from the professorial body mainly 
are appointed by the Education Department the examiners 
for the State's examinations. 


THE PREVENTION OF BRIBERY. 


At the annual meeting of the Secret Commissions and 
Bribery Prevention League, Incorporated, held at the London 
Chamber of Commerce, the result of the elections was 
announced. It was announced also that there is to be a public 
meeting in the city of London on the afternoon of May 27 to 
call attention to the Prevention of Corruption Act. 
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THE “ BANDY” ELECTRIC PUNKAH. 


À novel and ingenious means of inducing draught for 
the purposes of ventilation is secured by the electric 
punkah, which is intended to produce the same effect as is 
obtained in India by the loin-clothed, lean, and often 
lethargio native. Several attempts have been made to 
produce a device that would look like the hand-worked 
punkah. But in practice it has been found that one or 
other essential characteristic of the native punkah has 
been lacking. One of the кн difficulties lay in the 
reproduction by mechanical devices of the “flick” peculiar 
to the hand-pulled punkah, and which, indeed, is necessary 
if the apparatus is to be of practical service. Another 
stumbling block has been the inability to so construct а 
machine that would be noiseless. To obtain some idea as 
to how far these difficulties have been overcome, it is only 
necessary to see in operation the various types of the 
„Bandy patent electric punkah to become convinced that 
the difficulties encountered in many of the mechanical 
punkahs which have appeared from time to time are now 
solved, and that in the “Bandy” punkah we have a 
е which must take a leading place among ventilating 
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t Bandy” Blectric Punkah for Ventilating Rooms. 


The “ Bandy " punkah, which is manufactured by Messrs. 
Bergtheil and Young, Limited, 12, Camomile - street, 
London, E.C., is capable of being adapted to any pitch of 
ceiling, and is equally suitable for ship or shore use. It 
can also be adapted for installation in railway carriages. 
The arrangement consists of a rigidly suspended motor 
with conical pulley on the underside and a swinging frame 
to wbich a short curtain is loosely hung. Attached to the 
upper side of the frame is a quadrant, pivoted on a bearing 
pin and controlled by springs. This quadrant is pressed to 
one side or the other of the coned pulley of the motor with 
which it engages. When the motor is started the pulley 
rolls Адыш the quadrant, which carries it away from the 
vertical position. In fact, there is a sufficiently strong 
pull given to the quadrant to take it and the punkah clear 
of the pulley to a point from which it tends to swing back 
again by gravity. On the return stroke, therefore, the 
motor is still running, and as the quadrant now strikes 
the opposite side of the pulley, the punkah is swung in 
the opposite direction with a “flick.” This cycle of 
operations is repeated while the motor continues to run. 
In the ship and railway carriage type of punkah exact] 
the same principle is adopted, with the exception that, with 
a view to economising space, the motor is fixed in a 
horizontal position, and the drive is obtained by the 
quadrant passing under and over the pinion instead of on 
either side. 

A feature of this punkah, which can be supplied for use 
on both alternating and direct currents, is its adaptability 


for installation in almost any position where economy of 
space is either necessary or of no moment. 

Some idea of its efficacy in theatres and such like 
places is well illustrated by the installation at the Alhambra 
in Leicester-square, London, which is the first music hall to 
take advantage of the facilities afforded by this entirely 
unique and original method of ventilation in England, in 
many respects superior to the ordinary desk and ceiling 
fans, which merely create a strong downward draught. 
We understand that at the present moment Messrs. 
Bergtheil and Young are engaged in perfecting a very 
much smaller type of punkah, suitable for use in private 
boxes and other places where little space is available, and 
we think these should prove conducive to the comfort of 
future theatre goers. 

These punkahs are a veritable boon on liners and steam- 
ships. The s.s. Omrah has been equipped with an 
installation of them, and we are told that Messrs. Bergtheil 
and Young have, as a result of this first order from the 
Orient Steam Navigation Company, installed some further 
punkahs on one of their other boate—viz., the Orontes." 

We have seen the Bandy” punkah in operation, and 
were impressed with the remarkable effectiveness of this 
device, whose motion so closely resembles that provided by 
the native punkah-wallah. Another feature that calls for 
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* Bandy” Punkah on the s.s. '*Omrah." 


admiration is the almost complete absence of noise. When 
the smaller sizes are ready, they should have a very wide 
vogue in bedrooms and other small rooms. We feel sure 
that this neat and effective device will be generally 
welcomed by the public when they are more familiar 
with it. 


NEW ASBESTOS INSULATING MATERIAL. 


Asbestos wood, the invention of Prof. C. L. Norton, and 
marketed by the H. W. Johns Manville Company, is bein 
introduced as an electrical and fireproof insulating material. 
Many advantages are claimed for it over marble, slate, 
fibre, and wood for switchboards, switch bases, insulating 
pieces, etc., as well as for general fireproof construction. 
It is easily worked with wood-working tools and can be 
sawed, nailed, or screwed the same as hardwood lumber. It 
is absolutely fireproof, making it especially desirable for 
all construction where there is danger of short-circuite. 
One of the many applications of asbestos wood is in the 
construction of doors in front of high-voltage stations, 
where an absolutely fireproof and insulating material is 
essential. The insulation resistance is extremely high, 
being almost equal to that of sheet mica, which is the best 
insulae material known. Asbestos wood has a smooth 
surface and will take any kind of finish that may be 
desired. For electrica! purposes it is regularly furnished 
in ebony finish. — Electrical World. 
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А NEW SAFETY GUARD AND SANDING DEVICE 
FOR TRAMCARS. 


Experiments have recently been carried out on the 
Vienna tramways with the safety guard and sanding device 
illustrated in Figs. 1, 2, and 3. The guard consists of a 
light screen at the front of the car, raised about 5in. above 
the rail face, and controlling а more massive screen under 
the car and nearer the wheels. The front screen is free 
to move outwards, but as soon as it moves inwards, as 
would be the case if the car passes over any raised body, 
а rod is released which allows the back screen to drop 


right on to the rail, against which it is pressed by means 
of a powerful spring. The rubbing edge of the screen is 
merely lined with a strip of rubber. The apparatus is shown 
in use in Fig. 1 and out of action in Fig. 2. The existing 
wooden safety guard surrounding the whole wheel base is 
also shown in position. The new arrangement is simple 
and inexpensive as regards upkeep, and a similar apparatus 
has been in effective use in Hamburg for some time. 

In Fig. 2 a view is also given of the new sanding device, 
the details of which are shown in Fig. 5. When the Vienna 
tramways authorities decided to employ electrical braking 
under normal conditions, it became necessary to ensure the 
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good condition of the rails at all times, as otherwise 
unskilful handling might easily lead to slipping at the 
wheels. Sanding had previously been carried out by hand 
by delivering the sand by means of & small shovel down а 
bent guide tube at the front of the car. The high speed 
attained by the sand in this way makes it rebound from 
the rails and prevent a good braking action being attained, 
especially on curves. 

After numerous experiments, the following altered 
arrangement has been decided upon. The sand delivery 
in the small quantities normally required is effected by 
giving a to-and-fro motion to a small handle on the front 
of the car. If a large quantity of sand is to be poured on 
to the rails, it is only necessary to give the handle a more 
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forcible blow, when it will remain fixed in its open 
position, and a continuous delivery of sand will result. 

In order to avoid insulating the car, sand is normally 
only delivered on one rail, though it can be delivered on 
both if required. This маш of both rails can be made 
to occur only when the handle is in the above described 
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fully open position, if desired. It is also possible to arrange 
for the sanding device at the back of the car to come into 
action so as to provide for the braking of trailer cars. The 
sand is carried in a funnel-sbaped vessel closed at the 
bottom by a semi-circular revolving shovel. When at rest 
this shovel completely closes the mouth, whilst when 
moved from side to side the mouth is more or less opened. 
As the shovel is moved to and fro an iron rod attached to 
it stirs up the sand and prevents clogging. The bearings 
on which the shovel revolves are outside the sand vessel, 
so as to avoid wear. The sand falls by gravity into a 
funnel attached to the wheel base which serves to deliver 
the sand on the rail close to the wheel. This device has 
proved very effective, reducing the braking distance to 
something like half its old value.—£. K. und B. 


| TECHNICAL ELECTROCHEMISTRY IN RUSSIA.“ 


BY PROF, N. PILTSCHIKOFF. 


Before describing any new methods, it is necessary that 
the notes of J. B. C. Kershaw on the electrochemical works 
in Russia should be amplified. Besides the three works 
mentioned by Mr. Kershaw which prepare caustic soda 
and bleaching powder—viz, Lubunoff, Solvay et Cie., 
Zabkowickie Electrochemical Cie., and the Russian 
“ Elektron " Company—there are several copper-refining 
factories—viz., that of the Siemens Company at Kalakant, 
which is not at present working, and a factory at Moscow, 
which produces annually 500 tons of electrolytic copper, 
one ton of silver, and about 80lb. of gold; tin, nickel, and 
chromium are also prepared. There is also a similar 
factory at Petersburg, and equipment for the extraction of 
copper from its ores is erected at the Medianke" mine at 
Boleslav. 

At the latter place the method of Laschinsky (patented) 
is used. According to his observations, the salts of iron, 
even in small quantities, are oxidised at the anode to a 
sulphate very rich in iron: 


2FESO, + HSO, + О = Fe(SO,), + H. O. 


This minimises the effect of the current and lowers the 
quality of the deposit. 'To avoid this oxidation the plates 
are covered with lead which forms the anode in the electro- 
lytic bath, while the liquid is continually stirred. The 
effect of this arrangement is remarkable: the iron is no 
longer oxidised, and copper is deposited regularly in amounts 
up to 1:15 п per ampere hour. 

Several electrochemical methods are about to receive & 
technical application. Among these, the study of the 
electrical combustion of air made by Gorbov and Mitkie- 
vitch, professors in the Institut Polytechnique in Peters- 
burg, may be cited. Their furnace (Fig. 1) consists of a 
chamber, B, whose upper part is formed by a funnel, K, 


io paper read before the Faraday Society, Tuesday, April 28, 
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connected to a worm in which the products of combustion 
can be cooled. The arc is formed between carbon or metal 
electrodes, C, and C, and fills the whole of the funnel. 
Continuous or alternating current can be used (three 
electrodes are required vith the three-phase system). The 
terminal voltage is from 1,000 to 3,000, and across the arc 
from 600 to 1,500. А current of air draws the arc into 
the worm, in whose mouth is formed a “bunch of fire," 
through which all the air bas necessarily to pass. It is 


FIG. 1. —View of the Gorbov-Mitkievitch Furnace. 


then cooled in the worm, which is placed in a bath, A, 
filled with water or oil, whose temperature is not allowed 
to exceed a certain limit. 

Fig. 2 shows the operation of а Gorbov and Mitkievitch 
furnace with a 12-kw. arc. The abscisse show the per- 
centage volume of nitrous oxide obtained, while the 
ordinates are the weight of nitric acid in grammes per 
kilowatt-hour. This furnace has been compared with that 
of Birkeland and Eyde, and is found to be much more 
economical, while its construction is simpler. 
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Prof. Kloboukoff (whose experiments have been inter- 
rupted by his death), of Kharkov, has perfected the tanning 
of hides by the electric current which prevents any 
fermentation in the bath. Dr. К. Danilevsky has studied 
the deposition of electrolytic copper on leather. The 
leather with its contained copper is harder, resists the 
action of lime to а greater extent, and wears out less 
quickly. Successful experiments have been made at 
Petersburg on the purification of various waters by ozone. 
The process is not yet widely used, probably for economical 
reasons. I have, however, seen at Moscow a very powerful 
and economical ozoniser due to Prof. Sokotoff. 


SURFACE-CONTACT TRACTION. 


The Suchowastawer System. 


А patent bas been granted to Mr. David Suchostawer 
for an invention which refers to improvements relating to 
that system of electric traction for road vehicles running 
on rails in which the vehicle carries a contact shoe 
which derives its supply of electric current for driving 
the vehicle from stationary contact studs on the road or 
permanent way. The object of the invention is to provide 
a construction of such character that the system can be 
applied, if so desired, without disturbing the rails of the 
permanent way, and can be built in sections all ready to be 
placed in position and connected with one another. The 
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improved system can be applied to existing tramways or 
railways and cars without necessitating the entire recon- 
struction of the same. Fig. 1 is a vertical longitudinal 
section through a length and а portion of an adjacent 
length of boxing or troughing containing a length of line 
wire, and showing a joint, with & single stud carried by the 
top cover, and a rocker or switch arm attached to the line 
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wire. Fig. 2 is a vertical cross-section of a boxing arranged 
to carry two sets of studs for a double line of rails. Fig. 3 
is a sectional elevation showing an example where the 
switch arms are carried by the contact stud. 

The inventor makes the following claims for his inven- 
tion: In electric traction on the surface-contact system for 
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vehicles running on rails; providing lengths or sections 
of box or trough form, each carrying a length of electric con- 
ductor but slightly longer than the box, contact studs, and 
magoetically-operated switches, all assembled and fitted so 
that one section ean be joined to the next section and fixed 
in position without disturbing the rails of the permanent 
way, substantially as described. In such a system, in 
which there are employed lengths or sections of box -or 
trough form, each carrying a length of electric conductor, 
contact studs, and magnetically-operated switches, providing 
said sectional boxes or troughs with double lines of studs 
and double magnetically-operated switches adapted to be 
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laid or fixed between two lines of rails or outeide any single 
line of rails, to supply vehicles on both lines from а single 
line wire. The arrangement and connection of the eleo- 
trical conductors within said boxes or troughs, the means 
for connecting one box or trough to the next section, and 
the arrangement of the pivoted switch arms and contact 
studs, substantially as described with reference to Fig. 1 of 
the accompanying drawings. The construction wherein the 
contaet studs are arranged in two lines upon opposite sides 
of the centrally located conductor, and in which the pivoted 
switch arms extend at right angles to that conductor and 
upon each side of same, substantially as described with 
reference to Fig. 2 of the accompanying drawings. The 
construction of the magnetised skate or collector, the con- 
tact surface of which is composed of a series of rollers of 
magnetic metal mounted in slotted bearings, and free to 
rise and fall vertically so that they normally fall below the 
Ma of the contact studs, but can pass freely over the 
tter. 


LIFE OF TANTALUM LAMPS. 


Bulletin No. 19 of the University of Illinois is devoted 
to an account of comparative tests by Mr. T. Н. Amrine 
of carbon, graphitised carbon, and tantalum filament lamps. 
The lamps were tested under both favourable and unfavour- 
able conditions, in the first case being connected to & storage 
battery circuit, and in the second case supplied from а 
badly-fluctuating alternating current. On the basis of an 
average life to 80 per cent. of the original candle-power, 
the life in hours under the favourable conditions was 400 
hours for the carbon filament, 780 hours for the graphitised 
carbon filament, and 820 hours for the tantalum filament ; 
with the alternating current, the figures became 225, 350, 
and 350 respectively. With the widely fluctuating alter- 
nating current, the tantalum lamps thus made a better 
showing than the carbon-filament lamp. 


INSTITUTION AND SOCIETY NOTES. 


Institution of Electrical Engineers. 


At the ordinary general meeting held on the 23rd ult. the 
following were elected : 


Member.—O. D. Burnet, Electricity Works, Carlisle, 


Associate Members.— F. S. Collings, 15, Pemberton-gardens, Upper 
Holloway, N.; I. Dalmer, 7, Balmoral-terrace, Glebelands-road, Sale ; 
J. H. Fossett, 2, Evelinton, South Cireular-road, Kilmainham, Dublin ; 
Captain К. О. Hammond, R.E., Ordnance Barracks, Limerick ; A. R. 
Low, care of Messrs, Johnson and Phillips, Limited, Old Charlton, 
S. E.; L. Oulton, Hillside, Gateacre, near Liverpool; W. E. Shuttle- 
worth, 5, Oranbourne-street, Hull. 

Associates,—G. B. Barham, 19, Mayfield-avenue, West Ealing, W.; 
E. T. Larner, 80, Lansdown-road, Seven Kings, Essex ; V. I. Stephens, 
Chief Oourt Building Construction, Rangoon, Burma. 

Students.—A. R. Alderson, 94, Yarburgh-street, Alexandra Park, 
Manchester ; C. G. Dickinson, 32, Nithsdale-drive, G w, N. B.; 
J. H. Eddison, Oragside, Ben куш Yorks ; B. F. Hill, 59, High- 
street, Newton Heath, Manchester; Б. D. Norman, 109, Olarendon- 
road, Putney, S. W.; J. Stephen, 38, Brighton-road, Birkdale, 
Southport. 


Mr. H. F. Parshall attended the Institution meeting held on 
April 50, and presented to the Institution, on behalf of the 
American Institute of Electrical Engineers, a bust of Benjamin 
Franklin as a souvenir in happy remembrance of their trip to 
this country 14 years ago. Мт. Parshall said it was proposed to 
present this souvenir when Lord Kelvin was in the chair. That 
was not to be, however. But he thought it would enhance the 
merit of the gift when he told the members that Lord and Lady 
Kelvin had seen it, and that his lordship had expressed his 
highest approval of it. Colonel Crompton, in accepting the 
gift on behalf of the Institution, expressed the deeply felt 
gratitude of the members to their American friends for their 
token of affection towards the Institution and of respect to the 
great man Kelvin. Не also thanked Mr. Parshall for the very 
рери and kindly way in which he had spoken in making 
the presentation. They never forgot the kindness shown to 
them by American engineers when they visited the St. Louis 
Exhibition, and he thought that the visit to this country 
18 months ago was a poor return for that kindness. He hoped 
there would be more of such meetings. The two institutions 


were one in thought and feeling, and this presentation would 
serve as an additional link between them. 


Iron and Steel Institute. 


The Canadian Mining Institute has extended to the members 
of the Iron and Steel Institute а cordial invitation to take part 
in the summer excursion of that society. Arrangements have 
now been completed for carrying out the programme. It is 
proposed that the excursion shall start from Montreal on 
Aug. 24. The party will proceed directly to British Columbia 
by the Canadian Pacific Railway, first visiting the coal mines of 
the Crow’s Nest district, next the Rossland district, including 
the trail smelter, and the big copper mines and smelter of the 
boundary district. Before proceeding to the south coast a visit 
will be paid to the town of Nelson, where a reception will be held. 
A reception and a meeting for the reading of papers will also be 
held in Victoria, the capital of the province. turning after 
two or three days’ rest, he party will journey over the Canadian 
Pacific main line through the Rocky Mountains, stopping at 
Banff Hot Springs. It is then proposed to journey back to the 
nickel-copper district of Sudbury, vid the Soo line, and while in 
the province of Ontario to visit the cobalt district. _ А reception 
will then be held in Toronto. Returning to Montreal, the 
journey to the Maritime Provinces, taking in the Thetford 
asbestos region en route, will be made over the line of the Inter- 
Colonial Railway. It is estimated that the time necessary for 
the carrying out of this programme will be about six weeks. 
The cost to those taking part in the excursion, as outlined, will 
be probably from £50 to £60 sterling. The Canadian Mining 
Institute is, however, trying to arrange for exceptionally favour- 
able terms with the railway companies, which if secured will 
reduce the expenses of individual members of the party accord- 
ingly. Members of the Iron and Steel Institute desirous of 
availing themselves of the kind invitation are requested to 
communicate with Mr. H. Mortimer Lamb, secretary of the 
Canadian Mining Institute, 413, Dorchester - street West, 
Montreal, Quebec, and kindly to intimate to Mr. Bennett H. 
Brough, the secretary, that they have done so. As accommoda- 
tion on the steamers leaving for Canada during August is 
extremely limited, it is suggested that members should secure 
steamship berths without delay. 


Manchester Local Section. 


The annual general meeting of the Manchester Section of the 
Institution of Electrical Engineers was held in the physical 
lecture-room at Victoria University, Manchester, on April 14. 
A hearty vote of thanks to Mr. M. B. Field for his services in 
the chair during the past session, proposed by Mr. T. L. Miller 
and seconded by Mr. G. Preece, was carried with acclamation. 
Mr. Field responded suitably. Votes of thanks were also 
carried in favour of Mr. H. W. Wilson (the hon. secretary), 
Mr. A. L. Green (the assistant secretary), and Prof. Rutherford 
and the Victoria University for their kindness in lending the 
section the use of the physical lecture-room. 

The following officers were elected for the forthcoming 
session: chairman — Mr. Miles Walker; vice-chairman — Mr. 
S. J. Watson; hon. secretary and treasurer—Mr. H. W. Wilson; 
committee— Prof. A. Schwartz and Messrs. W. Cramp, А. P. M. 
Fleming, J. Frith, G. Layton, V. A, H. M'Cowen, W. P. 
Maycock, J. S. Peck, P. A. Ramage, C. F. Smith, C. D. Taite, 
and А. P. Wood. 

Birmingham Local Section. 


The annual general meeting of the Birmingham Section of 
the Institution of Electrical Engineers was held on Wednesday 
last. Prior to the meeting Prof. Gisbert Kapp entertained the 
members to tea at the Grand Hotel. 

The annual report of the committee, which was the chief 
business before the meeting, stated that the average attendance 
at the seven meetings held throughout the session was 71. The 
membership now stands at 342, which is an increase of 57 on 
the year ended April, 1907. The committee invite offers of 
papers from the members of the local section for reading and 
discussion during the session 1908-9. Such offers should be, as 
far as possible, in the hands of the hon. local secretary in time 
to enable the committee to draw up a complete programme for 
issue to the members before the first meeting in November. A 
list of nominations for office holders for 1908-9 was drawn up by the 
committee at their meeting on March 23, and was circulated to 
the local members with a request for further nominations. 
Since no other nominations were sent in, the committee's 
nominees were elected for the coming session as follows: 
chairman—Dr. G. Kapp ; past chairmen—Dr. W. E. Sumpner, 
Messrs. R. Threlfall and R. A. Chattock; vice-chairman— 
Mr. R. К. Morcom ; ordinary members of committee —Messrs. 
V. Bornand, A. R. Everest, A. Lindsay Forster, C. W. Hill, 
J. P. Kemp, Henry Lea, J. F. Lister, D. K. Morris, A. 
Pearson, M. Railing, A. M. Taylor, and J. C. Vaudrey ; hon. 
secretary — H. B. Matthews. In accordance with the rules 
governing local sections, Messrs. A. H. Bate and W. E. Groves 
retire from the committee, having served in the same capacity 
for three years consecutively. These gentlemen are eligible for 
re-election in 1909-10, ` 
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TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
C. H. W. Biaas, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed. Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal, 


CORRESPONDENCE. 


“ One man's word is no man’s word, 
Justice needs that both be heard." 


RE QUESTION No. 1,059. 


Sir,—Whilst looking through the Question and 
Answer section of your paper some time ago the wording 
of one of the answers appeared to be very familiar to me, 
and on looking up a few old magazines I found the said 
answer to be an absolute copy—word for word—of a little 
article written by myself which appeared in one of your 
contemporaries some time previously. 

In the current issue of the Electrical Engineer your 
correspondent who signs himself “X.” has, I find, copied 
his answer practically word for word from Dr. Hay's 
book, “ Alternating Currents,” as а reference to pp. 128-152 
will doubtless show. 

I eannot help but think this method of answering a 
question a somewhat poor one. Does an answer by & 
“practical man” mean an answer which a man is practical 
enough to find in some text-book or journal, and practical“ 
enough to copy out word for word? I may be mistaken, 
but my idea of a practical answer is one written by a man 
who bas had actual experience in the subject under discus- 
sion, and who is able to put down in his own words tbe 
results of his experience, or his own theory of a subject. 
Mr. Oscar Dinnerman’s contribution is *' practically " taken 
from Prof. Smith’s book on “ Alternating Currents”; a 
large portion is copied word for word, but he had the 
courage to mention the source of his information, while 
Mr. “ X.” gives his answer as coming from his own brains. 
Before closing, let me assure X that I am not a dis- 
appointed contributor to Question 1,059.— Yours, etc., 

CRIB. 


[We have several times called the attention of those 
answering the technical problems to the need of acknow- 


ledging the source of all extracts and quotations made use 
of. It is impossible for us to trace these when looking 
through the answers received, and we do not consider that 
the use of quotations detracts in any way from the value 
of the answer. For example, the correspondent who made 
use of “Crib’s” article to reply to Question No. 1,059 had 
evidently read the article in question, and noted it down 
for future reference in connection with the subject. His 
fault lay in not quoting the source of his information, 
which is indefensible, We are inserting a line at the head 
of our “Technical Problems” column which will, we hope, 
prevent the use of quotations without acknowledgment. 
Our correspondent may remember that in certain examina- 
tions men are allowed to take in with them pocket books 
for reference, provided they state at the head of their 
papers what books they have used. The practical engineer 
cannot possibly remember all the detailed information he 
needs, and to know where to find it is the next best 
qualification.—Ep., E. E.] 


PROPOSED ELECTRICAL EXHIBIT AT THE FRANCO- 
BRITISH EXHIBITION. 


We are pleased to announce that there is every pro- 
bability of an electrical exhibition at the forthcoming 
Franco-British Exhibition after all—thanks to the enter- 
prise and the munificence of the London electric supply 
companies. The scheme owes its origin to the conference 
of chief officials of the London electric supply companies, 
and is fully explained in the following letter which Mr. 
F. J. Walker, the hon. secretary of the conference, has 
sent out: 


r 


You are doubtless aware that the steps which were taken to 
organise a collective electrical display at this exhibition were 
recently abandoned through lack of sufficient support. The 
electric supply AE epum of London are strongly of opinion that, 
having regard to the magnitude of the exhibition, the import- 
ance of which has not as yet been sufficiently realised, it would 
be detrimental to the interests of the industry if further efforts 
are not made to remove the necessity for this decision ; and 
they have, therefore, resolved to make this appeal to the trade 
to secure their co-operation in promoting a collective exhibit 
worthy of the occasion. With this end in view, and because of 
the shortness of time at their disposal, my conference have 
taken upon themselves the responsibility of securing a suitable 
8 in the machinery gallery, and have arranged with Messrs, 

aring for the erection thereon of а handsome pavilion. 
Sufficient funds have been guaranteed by the supply companies 
to cover the cost of the s and pavilion, and the general 
superintendence of the exhibit will be undertaken íree of 
charge by my conference, but there remains the expense of 
wiring, current, and attendance still to be provided for, which 
may be estimated not to exceed £600. If, as is hoped, not less 
than 30 firms respond to this invitation, the average inclusive 
contribution per exhibitor would not be more'than £20, 
and as there is no obligation on exhibitors to provide attendance 
(though they are, of course, at liberty to do so ifthey think 
proper), it will be seen that the cost of participation is extremely 
moderate. It is proposed that half this contribution should be 
paid before the opening of the exhibit, and the balance or such 
amount of it as may be required at a later date. 

The pavilion will be divided up into six sections, as follows: 
(1) а suite of furnished rooms, comprising hall, dining-room, 
drawing-room, bedroom, nursery, and kitchen, designed for the 
display of domestic lighting, heating, cooking, and ventilation ; 
(2) small machinery worked by motors; (5) inedical apparatus, 
including baths, high-frequency and X-ray appliances ; (4) and 
(5) general exhibits; (6) reception-room and information bureau, 
which will be available for a few selected exhibits. . 


A meeting was held on Wednesday afternoon at the 
offices of the St. James and Pall Mall Company, which was 
largely attended by representatives of some of the principal 
manufacturing firms and contractors. All were unanimous 
as to the desirability of such an exhibition being held, and, 
judging from the offers of support which bave already been 
made, the success of the exhibition seems practically assured. 
Messrs. Siemens Bros., Verity’s, Rashleigh Phipps and 
Co., Bergtheil and Young, Berry, Skinner, and Co, 
Electromotors Limited, Edison and Swan, Blackmore, 
Armorduct Conduit Company, Rawlings and Co., Barlow 
Bros., Stearn Electric Lamp Company, and the Dowsing 
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Radiant Heat Company have all taken up the scheme 
enthusiastically, while other firms, not represented at the 
meeting, have promised to support it. А complete suite of 
rooms will be fitted up by Messrs. Waring and Gillow for 
the display of fittings, lamps, cooking, heating, and dumestic 
appliances. Of the spacious bays adjoining these rooms, 
in one will be displayed motors working different classes 
of machinery, and in another electro- medical appli- 
ances will be shown. The total cost of the exhibit is 
estimated at £1,625. The electric supply companies 
have guaranteed £1,000 down and another £250 if 
necessary. This leaves a comparatively small sum to be 
contributed by exhibitors. Each exhibitor will contribute 
according to the space occupied, but the average should 
not be higher than £20. The gentlemen present at 
Wednesday's meeting unanimously agreed to leave the 
whole matter in the hands of the standing committee of 
the conference of chief officials of London electric supply 
companies, and Mr. Cunliffe Owen and Mr. F. J. Walker are 
together carrying out the arrangements. It is hoped that 
some of the provincial companies will join the London 
companies in this undertaking, while support is also 
expected from some municipalities. The offices of the 
hon. secretary (Mr. F. J. Walker) are at 19, Carnaby- 
street, G'olden-square, London, W. 


THE “ОКІЕСО” METALLIC-FILAMENT LAMP. 


The “Orieco” metallic-filament lamp supplied by the 
International Electric Company has gained considerable 
ground since its introduction, and we are glad to know 
that the demand for same is increasing daily. The manu- 
facture of the metallic filament is the outcome of prolonged 
experiments, and it is claimed that while it differs in its 
component parts from апу other metallic-filament lamps on 
the market, it combines brilliancy with greater durability, 
notwithstanding that the current consumption is not more 
than 14 watts per English candle-power, The standard 
sizes of the Огіесо ” lamp are 32 c.p. and 50 c.p., suitable 
to be run either in parallel or in series on circuits up to 
125 volts, while lamps on 200 to 250 volt circuits can only 
be had in 50 с.р. The nature of the filament allows of it 
being burned either on an alternating or direct current, and 
the anchoring is carried out in such a manner as to permit 
the lamps to be burned in any position. 

A speciality of the International Electric Company are 
metallic-filament lamps of a very low voltage, in particular 
those suitable for working with auto-transformers, etc. A 
variety of candle-powers—that is to say, 8 c.p, 16 C. p., 
and 20 c.p.—are supplied for circuits up to 25 volts, for 
use on primary and secondary batteries. "They supply 
lamps of even two volts, giving 2 с.р. Аз the filament in 
this latter type of lamp is metallic throughout, the risk of 
breakage is greatly reduced, and the lamps will withstand 
even rough handling, which is of special importance when 
the аш» are used for lighting motorcars, etc., where 
great vibration, jolting, and jerking has to be taken into 
account. 


IPSWICH MUNICIPAL FINANCE. 


The following report by Mr. Frank Ayton, the engineer 
and manager of the Ipswich electric supply and tramways 
departments, has been considered by the Corporation, and 
it has been decided to adopt his recommendations given 
below. The report, addressed to the chairman and 
members of the Electric Supply and Tramways Committee, 
reads as follows : 


Gentlemen,—By the direction of the chairman, I beg to 
submit a report as to what charge, if any, should be made 
against the revenue of each department to cover the upkeep 
and renewal of plant. In the first place, it may be said that 
there is no legal necessity to charge against profits more than 
interest charges and loan redemption instalments. The statutory 
clauses dealing with the allocation of tramway and electric 
supply revenue are attached to this report. If the life of each 

ortion of plant coincided with the period granted for the loan, 
here would be no necessity to consider any other provision for 


upkeep and renewal than that given by the compulsory repay- 
ment of capital by instalments or by sinking fund, for when the 
time arrived at which the asset had to be replaced the original 
borrowing powers, as far as related to it, would be set free for 
a fresh loan to cover the new plant. 

Unfortunately, the period of the loan does not in every case 
represent the true life of the asset. Where this is so, correct 
accountancy demands that provision should be made each year, 
by a charge against revenue, of such an amount that the sum 
оаа at the end of the useful life of the asset, with the 
addition of the sum accumulated by the loan sinking fund, or 
the total of the loan repayments, shall be equal to the original 
capital outlay on the asset. In other words, the Corporation 
should so arrange that, at the time when the asset requires 


replacing, they shall be able to replace it without recourse to 


the rates or the application for further borrowing powers. But 
as to the latter, it should be understood that there is little 
likelihood of either the Local Government Board or the Board 
of Trade granting further borrowing powers for the renewal of 
an asset the original loan for which has not been entirely 
repaid. This is quite clear from the information obtained by 
Prof. Laurence R. Dicksee, F.C.A. (professor of accounting in 
the University of Birmingham), who said, in his report to the 
Corporation of Bristol on the question of the proper provision 
for renewals: **I have been informed by the Local Government 
Board that ‘it is their general practice, when sanctioning loans 
for works which will be in substitution for works on which 
there is an outstanding debt, to exclude from the sum to be 
а the amount of the outstanding debt on the superseded 
work.'" 

The period granted for the loans represents the equated life 
of the estimated lives of the various portions of the plant. 
Some portions, such as buildings, foundations, etc., are esti- 
mated quite correctly to last much longer than the period of 
the loan, other portions to last for a shorter period. It might, 
therefore, be assumed that when the time came to replace some 
short-lived asset, the Corporation would be able to get new 
borrowing powers to replace it on the basis of having, on the 
whole original loan, repaid а larger amount than represented by 
the cost of the said asset. In regard to this, I prefer to quote 
the opinion of so learned an authority as Prof. Dicksee, who 
says: In the case of those assets whose working life is esti- 
mated to be shorter than the loan period, an additional pro- 
vision is necessary, and such excess as there might be in respect 
of the other (long-lived) assets would not be available to meet 
this deficiency." It seems perfectly clear, therefore, that if the 
annual loan repayment amounts to as much as the correct 
charge for upkeep and renewal, no further charge is required on 
this account, but if, on the other hand, the annual loan repay- 
ment instalments are insufficient for that p se, & further 
provision should be made annually to cover the deficiency. 

In dealing with the plant of the electric supply and tramways 
undertakings, it must be borne in mind that some portions, 
such, for instance, as car trucks, will by gradual renewal of 
parts be so kept up that they will last the period of the loan, 
although when that time arrives no part may be recognisable as 
having originally formed a portion of the truck as it was 
purchased. Renewals of parts are charged against revenue as 
repairs. It is clear, then, that such an asset, although it will 
entirely wear out by parts sometime before the loan period expires, 
will be kept up out of revenue, so that no further charge for 
upkeep and renewal than that provided by the statutory loan 
repayment is necessary. 

ealing first with the electric supply undertaking. The 
original loan was granted for a period of 25 years. The addi- 
tional loan since obtained for No. 8 set, No. 5 boiler, extension 
mains, etc., is for 20 years. I am of opinion that, as long as 
the plant is kept in first-class condition, there is no need, at 
the present time at any rate, to make further provision for 
depreciation. This department has without a doubt a good 
future before it, and it can be left to the future profitable years 
to provide for any discrepancy which there may be between the 
estimated and the actual life of each portion of plant. It would 
most certainly be wise, as soon as any surplus is available, to 
establish a reserve fund which would cover such a contingency 
as this, as well as providing against loss by accident, by decrease 
of revenue, or by an abnormal rise in the price of coal in any 
one year. It will be seen, on reference to the clause in the 
electric lighting order dealiug with the application of revenue, 
copy of which is attached, that such a fund is mentioned. The 
only part of the plant which I have any fear about not lasting 
а reasonable time is our boiler plant, which, owing to the 
extremely hard water, is working under unfavourable conditions 
as regards long life. It might be advisable for this reason to 
install a water-softening apparatus, which, apart from adding to 
the life of the boilers, would no doubt soon pay for itself by 
increased efficiency and decreased cost of cleaning. 

With regard to the tramways undertaking, the original loan 
for which is on а 40-year basis, with 15 years for the 10 new 
cars, the question of upkeep and renewal is both important and 
serious. The largest expenditure is on the permanent way, and 


there is not the slightest doubt but that the rails will have to be 
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renewed at least twice during the life of the loan. Opinions 
differ widely as to the life which can be expected from steel 
tramway rails working under electric traction conditions. In 
such places as Glasgow and Leeds, where there has been the 
longest experience, there have been other severe local conditions 
connected with abnormally heavy vehicular traftic in the streets 
which have militated against a long life for the rails. It would 
not be fair, therefore, to go by the experience of these cities 
in estimating a life for the Ipswich track where conditions are 
somewhat more favourable. An exhaustive inquiry into this 
question was made not long ago by the International Tramway 
Association, and the replies from a large number of tramway 
systems all over Europe were presented in tabular form at the 
congress of the association held at Milan in 1906. An examina- 
tion of the replies shows that the general estimate of the life of a 
rail over which the traffic is fairly light—that is, not less than 
every five minutes—would average out at about 15 years, and 
that where traffic is heavy the life would be about 10 years. 
The only portion of the Ipswich system which carries a service 
having a less headway than five minutes is that between Corn- 
hill and Major’s Corner, but as there is a long portion between 
Whitton and the railway bridge, and also the Burrell-street and 
Bath-street lines, which are little used during a large part of the 
year, I feel justified in putting the estimate for the life of the 
whole of the rails at 15 years. Points and crossings at junctions 
will have to be renewed at an earlier date, and in my estimate as 
to the cost of renewing the permanent way I have made pro- 
vision for this. I have also allowed for the expense of keeping 
the cars running, where possible, by a temporary track while 
the reconstruction is being carried on. Ав to the overhead 
equipment, I consider the posts and section boxes, if kept well 
painted, should last the term of the loan. The wires, switch- 
gear, etc., are renewed from time to time out of revenue, and 
consequently no further allowance is necessary. Underground 
cables should also last the full term. 

In regard to cars, it is not, perhaps, absolutely necessary to 
make any allowance at the present time, though I should con- 
sider it a wise policy for the Corporation at the first opportunity, 
out of any surplus there may be on any year's working, to put 
aside something to cover any abnormally heavy cost of renewing 
parts. Ав I have pointed out, we are continually renewing the 
undertrucks and gear by parts out of revenue under the heading 
of repairs and maintenance. Те heavy cost will come when 
the car bodies have to be renewed. These should cost some- 
where about £100 each if built by ourselves. It may be taken 
that buildings will certainly outlive the loan period. Tools and 
fixtures will be renewed from time to time out of revenue. 

It, therefore, comes to this : that in about 15 years from the 
beginning, or say April 1, 1904, or 11 years from April 1 next, 
the Corporation should have in hand for the reconstruction of 
the track such а sum as would (with the money which would be 
obtainable by reborrowing under the usual terms of sanction in 
like cases—viz., such part of the original loan relating to the 
track as had been repaid at the time) amount to £42,500, my 
estimate of the requirements for that purpose. The amount of 
loan repaid will be £10,408. "There, therefore, remains to be 
provided from revenue the sum of £52,092. 

In considering this matter of upkeep and' renewal, I have 
made no allowance for antiquation, and I admit that in ignoring 
it my policy is а debatable one. Our plant is, however, com- 

ratively modern, and although standardisation and finality 

as by no means been reached, I am of opinion that any 
improvements introduced will not make for such a gain in 
efficiency as would warrant the Corporation, during the life of 
the loan, in displacing any of the power station plant before it 
is worn out. The same remarks apply more or less to the 
_ tramways plant.—I am, gentlemen, your obedient servant, 


FRANK AYTON, Engineer and Manager. 


Ipswich CORPORATION ELECTRIC LIGHTING ORDER, 1897. 
Copy of Clause re Application of Revenue. 


All moneys received by the undertakers in respect of the 
undertaking, except (a) borrowed money, (b) money arising 
from the disposal of lands acquired for the purposes of this 
order, апа (c) money not of the nature of rent received by 
them in respect of any transfer under the provisions of this 
order, shall be applied by them as follows : 


1. In payment of the working and establishment expenses 
and cost of maintenance of the undertaking, including all 
costs, expenses, penalties, and damages inourred or payable by 
the undertakers consequent upon any proceedings by or against 
the undertakers, their oflicers, or servants in relation to the 
undertaking. 

2. In payment of the interest or dividend on any mortgages, 
stock, or other securities granted and issued by the under- 
takers in respect of money borrowed for electricity purposes. 

5. In providing any instalments or sinking fund required to 
be provided in respect of moneys borrowed for electricity 
purposes. | | 

4, In payment of all other their expenses of executing this 
order not being expenses properly chargeable to capital. 


5. In providing a reserve fund if they think fit for setting 
aside such money as they may from time to time think reason- 
able, and investing the same and the resulting income thereof 
in Government securities or in any other securities in which 
trustees are by law for the time being authorised to invest 
other than stock or securities of the undertakers, and accumu- 
lating the same at compound interest until the fund so formed 
amounts to one-tenth of the aggregate capital expenditure on 
the undertakiug, which fund shall be applicable to answer any 
deficiency at any time happening in the income of the under- 
takers from the undertaking, or to meet any extraordinary claim 
or demand at any time arising against the undertakers in respect 
of the undertaking, and so that if that fund is at any time 
reduced it may thereafter be again restored to the prescribed 
limit, and so from time to time as often as such reduction 
happens. | 

һе undertakers shall carry the net surplus remaining in апу 
year and the annual proceeds of the reserve fund when amount- 
ing to the prescribed limit to the credit of the local rate, ав 
defined by the principal Act, or at their option shall apply such 
surplus or any part thereof to the improvement of the district 
for which they are the local authority or in reduction of the 
capital moneys borrowed for electricity purposes. 
ovided always that if the surplus in any year exceed 5 per 
centum per annum upon the aggregate capital expenditure on 
the undertaking the undertakers shall make such a rateable 
reduction in the charge fur the supply of energy as in their 
judgment will reduce the surplus to the said maximum rate of 
profit, but this proviso shall only apply to so much of the 
undertaking as shall for the time being remain in the hands of 
the undertakers. 

Any deficiency of income in any year not answered out of the 
reserve fund shall be charged upon and payable out of the local 
rate. 

Irswich Corporation Tramways Аст, 1900. 


Copy of Clause re Application of Revenue, ete. 


The Corporation shall apply all money received by them on 
account of revenue in respect of their tramway undertaking in 
manner and in the order following—that is to say : 

1. In payment of the working and establishment expenses 
and cost of maintenance of the undertaking (including the main- 
tenance of so much of the roads in which the tramways are laid 
as is required to be maintained and kept in good repair and 
condition by the promoters of tramways by Section 28 of the 
Tramways Act, 1870). 

2. In payment of the interest on moneys borrowed by the 
Corporation for the purposes of the undertaking. 

3. In providing the requisite appropriations, instalments, or 
sinking fund payments for the purpose of the undertaking. 

4. In extending and improving (if the Corporation think fit) 
any works for the purpose of the undertaking. 

5. In providing a reserve fund (if the Corporation think fit 
by setting aside such money as they think reasonable an 
investing the same and the resulting income thereof in statutory 
securities and accumulating the same at compound interest until 
the fund so formed amounts to the maximum reserve fund for 
the time being prescribed by the Corporation not exceeding a 
sum equal to one-fifth of the aggregate capital expenditure for 
the time being by the Corporation upon the undertaking, which 
fund shall be applicable to answer any deficiency at any time 
happening in the income of the Corporation from the under- 
taking or to meet any extraordinary claim or demand at any 
time arising against the Corporation in respect of the under- 
taking, or for payment of the cost of renewing any part of the 
tramways of the Corporation or of the works connected there- 
with, and so that if that fund be at any time reduced it may 
thereafter be again restored to the prescribed maximum, and 
so from time to time as often as such reduction happens: Pro- 
vided that resort may be had to the reserve fund under the 
foregoing provisions, although such fund may not at the time 
have reached or may have been reduced below the prescribed 
maximum. 

And the Corporation shall carry to the borough fund so much 
of any balance remaining in any year of the income of their 
tramway undertaking (including the interest on the reserve fund 
when such sum amounts to the prescribed maximum) as may in 
the opinion of the Corporation not be required for carrying on 
the undertaking and paying the current expenses connected 
therewith. Any deficiency in the revenue of the tramway 
undertaking of the Corporation shall be immediately made good 
out of the borough fund. 


A COLONIAL ELECTRICITY UNDERTAKING. 


City of Launceston. 


From far-off Tasmania comes the annual report of the elec- 
trical engineer of the city of Launceston undertaking, and we 
must congratulate Mr. К. J. Strike, who took over the manages 
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ment of the concern from Mr. Wm. Corin in May last, and all 
concerned on the very efficient condition in which it is placed. 
Ап analysis of the accounts may prove of interest to all 
interested in similar undertakings in Great Britain. The 
expenditure on capital account during the year 1907 amounted 
to £35,355. Of this amount £648 was part of balance due to 
contractors for three-phase plant. The total capital expendi- 
ture to Dec. 31, 1907, is £164,197. The number of consumers 
is large-—3,175 in all—and an expenditure of £11,663 on con- 
sumers' meters has been incurred. 

As regards the three-phase plant, £30,000 has been spent on 
the change over from single-phase, and the capacity has been 
increased from 560 kw. to 1,200 kw. Ір 1905, the last year 
when single-phase was wholly in use, the earnings from power 
were only 7. During 1907 the revenue from this source 
was £1,855, an increase of £1,298, leaving, after deducting 
increased maintenance charges, а net increase of £1,201. It 
will thus be seen that the power supply is earning а sum which, 
if capitalised, would be A ee sufficient to pay the whole of 
the cost of the change to three-phase, for £1,201 capitalised at 
44 pr cent. would give £27,295, thus leaving only £2,705 (out 
of the £50,000) expended for the extra 640 kw. plant capacity. 

The total revenue for the year was £16,286, as against 
£14,934. 10s. 6d. for 1906, an increase of £1,351. The increase 
in revenue from lighting is 2:86 per cent. over last year, the 
increase in revenue from power is 67°43 per cent., and from 
heating 20:05 per cent. e expenditure for the year shows 
ап increase of £910. 12s. 7d., the principal items of which 
are: A.N.A. Exhibition, £109 (actual expenditure only); 
fittings, motors, and other apparatus on rental, £292; 
meters, £100; private arc lamps, £60; mains, £228. 
Since 1903 the revenue has increased by 52°34 per cent. and 
the expenses 46°7 per cent., while the ratio of expenses to 
receipts has dropped 3:5 per cent. Now that the undertaking 
is in its twelfth year of working, the maintenance charges on 
the distributing system аге commencing to make theinselves 
felt. The revenue from street lighting was £2,434 for 357,878 
units, which is equal to a charge of 1°633d. per unit. In 1895 
the city was lighted by 247 gas lamps at £5. 7s. 6d. each per 
annum = £1,475. There аге now 432 incandescent lamps and 
175 arc lamps ; the latter reduced to the same equivalent as the 
incandescent lamps brings the total to 1,116 at a cost to the 
citizens of only £2,434. Launceston is exceptionally well lit, 
and lamps have been erected in positions which would ordinarily 
have been considered in a general system of street lighting. 
This was done, says the report, with the object of reducing the 
foe expenditure when they were under municipal control. 

he police, however, having been centralised, the Council loses 
the benefits anticipated ; but the Corporation’s expenditure con- 
tinues, and the Government reaps the advantage of the same. 
The department practically supplies three or four policemen. 
The balance carried to net account is £8,770, an increase of 
£575. Interest and contributions to sinking funds have increased 
a £155, leaving an actualsurplus on the year’s working of £1,557. 

he following figures are of interest: units generated, 1,722,380; 
units used at power station, 17,000; units lost in transmission, 
127,820 ; units supplied from sub-station, 1,577,560; units 
accounted for, 1,350,140; units lost in mains, transformers, 
meters, etc., 247,420. For the first time in the history of the 
undertaking the units sold are over one million. The total 
costs have also decreased by 0:211d., or 127 per cent., per unit 
sold. The maximum load reached was 680 kw., or 907 e.h.p., 
being an increase of 86 e.h.p. over the maximum load for 1906. 

The report concludes with an interesting paragraph on 
Osram and tungsten lamps. After pointing out that 
the saving in consumption would pay for the increased cost 
of these lamps, it continues as follows: ‘‘It must not be 
forgotten that it is not at present anticipated to produce a 
lamp consuming less current than the ordinary 5-c.p. or 
8-c.p. carbon en lamp. Consequently, users of fupe 
of this power cannot expect to reap any benefit other than 
an increase in light. The Corporation have obtained a few 
of these lamps, and they are available to the public at 
cost price, or are supplied free on the usual basis of lamp 
renewals to an equivalent in money value, but it must 
be distinctly understood that owing to the manufacture of 
these lamps being in its early stages the duration of life 
cannot be definitely stated, but with increased experience I 
have no doubt that this difficulty will be overcome. The tests 
we have made so far have been very satisfactory, the lamp 
maintaining its original candle-power to within a few per cent. 
after about 1,000 hours' burning ; and, while some may burn 
out 5 I see no reason why the same results should 
noti be obtained in ordinary use as in testing. Another advan- 
tage with the new lamps is that they will decrease the demand 
upon the plant for the same lighting, thus virtually increasing 
its capacity. With the street incandescent lamps alone we can, 
while increasing the candle-power 67 per cent., save more 
than 50 per cent. of their present demand on the station, 
and the same applies to consumers. Lamps from 16 c.p. 
upwards will eventually be replaced by lamps of the new 
type, thus not only decreasing the maximum demand, 


but reducing the cost to the consumer. I might mention 
that, owing to the success of these lamps, there is at 
present a little difficulty in obtaining quick deliveries, but this 
will, I hope, disappear as soon as arrangements for their manus 
on а large scale are completed. I notice that there is а 
tendency among users of light to install lamps of large candle- 
wer in their residences, on the supposition that one cannot 
kavo too much light. This is a mistake, as the iris of the eye 
contracts when subjected to brilliant illumination in order to 
prevent too much light entering. This contraction, however, 
is limited, and if, in spite of it, too much light does reach the 
pupil, the eye suffers accordingly. This fact is now being 
enerally recognised in England and America, and a new pro- 
Клоп has arisen—that of illuminating engineer, whose services 
are requisitioned to advise clients regarding the proper illumina- 
tion of their premises. Strong lights should be carefully placed, 
and, if necessary, suitable shades used to screen the light direct 
from the eye.” 


PUBLICATIONS RECEIVED. 


* ELEMENTARY MANUAL ON APPLIED MECHANICS," by 
Prof. A. Jamieson. Eighth edition. London: Charles Griffin 
and Co., Limited, Exeter-street, Strand, W.C. Price, 3e. 6d. 
Among the revisions and additions made in this edition of his 
popular text-book the author has included definitions of elec- 
trical engineering terms and unite. 

*SuB)ECT-MaTTER INDEX ON MINING, MECHANICAL, AND 
METALLURGICAL LITERATURE FOR THE YEAR 1002." Edited 
for the North of England Institute of Mining and Mechanical 
Engineers by Mr. M. Walton Brown, secretary. Published by 
the Institute, Newcastle-on-Tyne. Price, 42s. 

Bulletin of the Société Belge d’Electriciens, April, 1908. 
Vol. xxv. 

Bulletin of the Imperial Institute, South Kensington, S. W., 
vol. vi, No. 1. Price, 1s 

Proceedings of the Royal Society of Edinburgh, vol. xxviii., 
Part 3. Edinburgh: Robert Grant and Son, 107, Princes- 
street; and London: Williams and Norgate, 14, Henrietta- 
street, Covent-garden, W.C. Price, 4s. This issue includes а 
contribution by Mr. James С. Gray, B.Sc., and Mr. A. D. 
Ross, M.A., B.Sc., ** On a Sensitive State induced in Magnetic 
Materials by Thermal Treatment." 

Journal of the Institution of Electrical Engineers, April, 
vol. 40, No. 188. London: E. and F. N. Spon, Limited, 
57, Haymarket, S.W. Price, 5s. Contains а portrait of the 
late Lord Kelvin, and a few brief notes of his career by Dr. 
Silvanus P. Thompson. The contributions, with reports of 
discussions, include: The Development of Turbo-Generators, 
by Dr. В. Pohl; ‘‘ Cost of Electrical Power for Industrial 
Purposes," by Mr. J. Е. C. Snell; Magnetic Oscillations in 
Alternators,” by Mr. G. W. Worrall; and The Commercial 
Aspect of Electric Power Supply," by Mr. W. B. Woodhouse. 


FORTHCOMING EVENTS. 


Fripay, May 8, 
Physical Society.—At 8 p.m., in the Physics Laboratory of the 
Royal College of Science, Imperial Institute - , South 


Kensington: A Modified Theory of Gravitation,” by Dr. C. V. 
Burton; An Examination of the Formule for the Grading of 
Cables," by Mr. С. S. Whitehead, Illustrations of Geometrical 
Optics," by Mr. R. M. Archer. 


Association of Engineers-in-Charge.—4At 8 p.m., annual meeting 
at St. Bride's Institute. 

TurEspay, May 12. 

Faraday Society. —At 8 p.m., meeting at the Institution of Electrical 
Engineers, 92, Victoria-strect, S W. 

Institution of Electrical Engineers (Glasgow Local flection). — 
At 8 p.m., annual meeting and discussion on Messrs. Handcock 
and Dykes's paper. 

Tuurspay, May 14, 

Institution of Electrical Engineers.—At 8 p.m., at the Royal 
Society of Arts, John-street, Adelphi, W C., Switchgear Control 
Apparatus and Relays for Alternating-Current Circuits,” by 
Dr. C. C. Garrard. 

Iron and Steel Institute. —At 10.50 a.m., annual meeting at the 


cab nue of Civil Engineers. At 7 p.m., annual dinner at Hotel 
cil. 


Fripay, May 15. 
Iron and Steel Institute.—At 10.50 a.m., annual meeting at 
Institution of Civil Engineers. 
SATURDAY, May 16, 


Birmingham and District Electric Club.—At 7 p.m., at the 
Colonnade Hotel, New street, Birmingham, Electrical 
Porcolain, by Mr. H. W. Brady.“ 
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PERSONAL. 


Simplex Conduits Limited inform us that they have opened new 
premises at 16, Corporation-street, Manchester, and 724, Waterloo- 
street, 8 

Messrs. Evershed and Vignoles have appointed Mr. S. Thomas 
Pemberton, of Council Chambers, 109, Colmore-row, Birmingham, as 

nt for the Midland Counties. He will have his headquarters in 
Birmingham, and his district will embrace the counties of Warwick, 
Worcester, Nottingham, Derby, Leicester, Stafford, and Shropsh're. 

The employés in the electrical department of Messrs. Vickers, Son, 

and Maxim held a second successful dance at the Vestry Hall, 
Burngreave, on the 29th ult., when a large number spent an 
enjoyable evening. 
. The following assistant engineers in the electricity department of 
the Fulham Borough Council have received increases of salary: Mr. 
H. Ellis, from £130 to £136. 10s.; Mr. T. Welch, from £130 to 
5156. 10s. ; Mr. E. Haywood, from £117 to £123. 10s. Mr. N. A. 
Chesterfield, the chief clerk, has received an increase of £10, making 
his salary £190, and Mr. F. White, the assistant mains superinten- 
dent, has had his salary increased from £125 to £130 per annum. 

The Accrington Corporation have increased the salary of the 
assistant electrical engineer, Mr. A. Clegg, from £150 to £165 per 
annum, with a further increment of £10 next year. 

The Wimbledon Borough Council have increased the salary of 
Mr. H. Tonilinson Lee, boro electrical engineer, from £400 to 
£500 per annum ; that of Mr. R. Torpy, deputy electrical engineer, 
has been increased from £200 to £225, and Mr. R. Klitz, mains 
5 has received an increase of £25, making his salary 
£200 per annum. 


ELECTRICAL ENGINEERS (LONDON DIVISION). 


Orders for week ending Saturday, May 16. 
Monpay, May 11. —'* A" Ooy.—Infantry drill, 6 p.m.* 
Turspay, May 12. —'' B" Coy.—Infantry drill, 6 p. m.“ 

Medical inspection for recruits, 6 p.m. 
ТновзрАү, May 14.— О” Coy.—Infantry drill, 6.50 p.m.* 
Fripay, May 15.— р” Coy.—Infantry drill, 7 p.m.* 
* Practice for the drill cup competition. 
Men who have not signed on in the Territorial Force can do so on 

their Company night. 


(Signed) J. Н. S. Рнпллрз, Captain, 


Acting Adjutant. 


COMPANIES’ MEETINGS AND REPORTS. 


MARCONI WIRELESS TELEGRAPH. 


The eleventh ordinary general meeting of Marconi’s Wireless 
Telograph Oo. was held on the 30th ult. at River Plate House, Finsbury- 
circus, E.O., Sir Charles Euan-Smith, K. O. B., O. S. I., chairman of 
the Company, presiding. 

The OHAIRMAN, in rer е adoption of the report, expressed 
regret for the long delay that had occurred since the shareholders were 
last called together and since a statement of the situation and financial 
position of the a foe was placed before them. Continuing, he 
said: The directors, in delaying the calling of the general meeting 
and the issue of the accounts, have really acted in what they con- 
sidered to be the best interests of the Company. Up to the middle of 
last year political considerations mainly weighed with them in defer- 
ring the publication of any details connected with the Company’s posi- 
tion. The question as to the ratification of the Berlin Convention and 
the extent to which thisratification would be accepted by foreign Govern- 
ments was still unsolved, and when his Majesty’s Government finally 
announced their intention of proceeding to ratify the convention, Mr. 
Marconi was on the point of solving successfully the question of 
Transatlantic communication. The Board, with their former expe- 
riences before them, considered it advisable that a thorough and 
practical trial of Transatlantic work should take place, in order that 
they might be able to state to the shareholders, once and for all, that 
the main ol ject of their enterprise had really been achieved. This 
took some time, and there was then the delay that ensued before the 
whole of the details necessary for the preparation of the report and 
balance-sheet could be collected from the many distant quarters which 
contribute to the revenue of the Company. We hope and anticipate, 
however, that such a delay is not likely to occur again, and that in 
future we shall be able to call you together and issue our annual report 
and balance-sheet each year. Before making such remarks as may be 
neoessary in connection with the report and balance-sheet that has 
been submitted to you, I should like briefly to put before you what 
isthe view of the Board as to the present situation of your Com- 
peny, and as to what has been done during the past years of its 
existence. Our business divided itself into three principal depart- 
ments: (1) Transatlantic wireless telegraphy ; (2) maritime or ship- 
to-ship and ship-to-shore service; (3) manufacture of apparatus. 
The Board regard this period as having been spent in building up 
these three main branches of our system во that they should be 
permanently placed on a safe and promising commercial basis. This 


they claim to have now been achieved, and they can look back with 
satisfaction to the many difficulties that have been overcome, and to 
the countless obstacles that have been successfully surmounted. It 
will be acknowledged that the vast field which Mr. Marooni's genius 
opened up to our enterprise was, regarding it from a commercial 
standpoint, at first entirely unexplored. The development of the 
system had to be achieved inch by inch with a corresponding 
percentage of failures, which necessitated retracing certain parts of 
the road which was leading to success, Experience had to be ught. 
The powerful opposition of those whose interests were [regarded as 
being placed in jeopardy should the Marconi Oo. be successful had to 
be met, as it was, of course, active on every side. And, lastly, the 
conferences which were held on the Continent at Berlin plunged us 
into a sea of embarrassment. Negotiations had to be initiated and 
carried out in many countries of the world with public governments 
and private interests. Subsidiary companies had to be formed, and 
the general public had, to a certain extent, to be educated as 
to the main features of all that is comprised in a world-wide 
system of wireless telegraphy. As to the cable companies, their 
opposition to our enterprise was, and is, of course, perfectly natural. 
We have no grounds for complaint in this respect. Nevertheless, a 
study of their history in its early stages may afford consolation to our 
shareholders, who have as yet received no dividends. It was not 
till nine to ten years after the first cable was laid that even a 
minimum of success was achieved. But the memory of the early 
difficulties and struggles of the first cable company cannot but 
afford encouragement to ourselves in the reflection that, like 
it, we have had to pass through troublesome times, and may 
look forward to find corresponding and substantial success. But the 
past, with all its difficulties, its obstacles, and its disappointments, 
may now be regarded as finished and done with. We have now, 
however, laid the foundation of future success on a sound and firm 
basis. The tremendous achievement of regular Transatlantic com- 
munication is an accomplished fact. Wireless telegraphic communica- 
tion with the United States of America is now as , and when the 
contemplated improvements are completed will, we believe, be as rapid 
and as easily available as that carried on by the cable companies, the 
differenee being that we hope to accomplish the service which they 
render to public at a little more than 50 per cent. of the present cost. 
The record of the Transatlantic wireless service during the past few 
months carried conviction on these heads, and demonstrates its 
ensured potentiality. Henceforward all the efforts of your directors 
will be concentrated on turning to profitable account the enormous 
advance in all branches, and especially in the trans-oceanic service. 
The multiplication of facilities is aow merely a matter of expenditure, 
which, as compared with the results that should be realisable from 
this 1 and completion of our system, may be regarded as 
trivial and insignificant. It is, therefore, in a spirit of confidence, 
based, as they believe, on real and practical grounds, that the 
directors consider themselves fully justified in soliciting the 
further support of the shareholders and of the general public for the 
purposes of exploiting the immense resources that have recently been 
opened up and of securing substantial returns. The present stage is 
one that emphatically calls for the active and practical development 
of the world-wide business which we believe to be ensured to the 
Company by reason of its valuable agreements and concessions secured 
in various parts of the globe. The extent of the benefits which will 
accrue to the shareholders depends on the adequacy and even still 
more on the celerity with which the Company is placed in on 
of the necessary means to reap the harvest which awaits the sickle, 
and also to the extent of the area over which their operations can be 
conducted. It is essential to lose no time in occupying the vast area 
that lies open to our efforts. 

With these remarks, gentlemen, I will now proceed to the con- 
sideration of the report. First as to the balance-sheet. The Board 
have every reason to be satisfied with the reception which the report 
and balance-sheet has received at the hands of the public and the 
Press, and with the appreciation which has been given to the 
immense amount of work that has been actually achieved. The 
Company have, nevertheless, been subjected to some oriticism 
insomuch as no profit and loss account was issued with the balance- 
sheet, as has been done on two or three former oocasions. But 
there are very special reasons for their withholding the profit and loss 
account on this occasion. They acted on the advice given, after pro- 
longed consideration, by their solicitors and auditors. As a matter ot 
fact, we had, by the sale of shares and in other ways, realised an 
apparent net profit of over 252,000, which has been put back into the 
capital account. Further, as the balance-sheet and report will bo 
looked upon as forming the basis for the issue of fresh capital for 
which we are now requesting the sanction of our shareholders, it was 
considered advisable not to put anything before the public which 
could in any way be regarded as laying claim, up to the present, to 
making regular profits. This was the reason which mainly influenced 
the decision of the Board, and which we hope the shareholders will 
appreciate. The other items of the balance-sheet on which I should 
like to make some remarks are as follows: The paragraph as to 
Transatlantic communication is, I think, so full that it needs vory 
little elaboration from me. I would, however, mention that the 
rough estimate given as to the results of the vori of the conten- 
plated English-American service will receive much fuller expansion in 
the prospectus which will shortly be issued to the public and share- 
holders for the increase of capital, in which it will be demonstrated 
with such skill and clearness as is possible in an enterprise of this 
character that the working of our business and of the Transatlantio 
stations on each side of the ocean should result in the realisation by 
the Marconi "Wireless Oo. of profits far more than sufficient to pay the 
interest both on the proposed preference shares and on the existing 
ordinary shares, The progress that has been made in our ship-to: 
shore business in connection with what is now an established Marconi 
wireless exchange has been constant, If you will look at the map we 
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issued you will see at a glance the network of wireless communication 
which we have established on the North Atlantic. In the opinion of 
the directors there is not the slightest doubt that the ships using the 
exchange would, if we had the freedom to develop our business 
undisturbed, increase to ап enormous extent for the benefit of the 
shipping world of all nations alike. But the governments looked at 
the maritime wireless business from another point of view, and, led 
by Germany, opposed the organisation we had established. 

The policy that I have endeavoured to explain above, as far as 
possible, of letting bygones be bygones and of turning our 
attention entirely to the possibilities of the future is dealt with 
in the paragraph headed ‘*Intercommunication.” At the time of 
the last conference in Berlin and for many months afterwards, 
your Board undoubtedly felt themselves aggrieved as to the 
action tsken under the direction of his Majesty's Government 
in regard to the conference and their acceptance of the principles of 
international communication, and in consequence, prompted by 
sincere conviction, our policy for along time was to endeavour to 
impress on the various Government departments the injury which we 
considered this acceptance by the Government had done and was 
doing to public interests, in addition to the prejudice that we ourselves 
had received therefrom. The persistence with which we endeavoured 
to gain from the authorities concerned their adherence to the view 
which we put before them was pushed to & point at which it became 
evident to us that it must cease. We made no practical business 
progress in gaining any adherence to the policy which we wished to 
see prevail, and the great majority of the directors on the Board 
arrived, at a given period, at a decision that this policy shonld now 
cease, and that we should no longer maintain an attitude of opposi- 
tion to the Government departments which had this one single and 
fatal defect—that it stopped all business in connection with them, 
was very expensive, and in the end was becoming highly prejudicial 
to the best interests of the Company. This was very much the case 
also with Lloyd's. The Board, therefore, considered it was in the 
Company's best interests to notify the Government that, whatever 
their own convictions might have been, they wished to adopt а course 
of action that would place them more a rapprochement with the 
Government departments, lead toa detente of the strained relations, 
and lay thé ground for substantial and profitable results. This 
change, whivh took place in February last, after prolonged considera- 
tion, has been productive of promising results, We have indicated to 
the Postmaster-General our acceptance, under certain provisoes, of the 

rinciple of intercommunication, and the Post Office, on their side, 
have acquiesced in and promised their most favourable consideration 
and support to several very important matters which we consider as 
material to our welfare, and which, as I believe we shall now receive 
the support of the Post Office, the Colonial Office, and the Admiralty, 
is thus securing se ere sources of revenue, and laying still 
more firmly the foundation of our future prosperity. The Foreign 
Office has also recently accorded us their support in а matter of great 
importance in a foreign country, which has secured for us another 
most promising field of action. These facts, taken in conjunction 
with the recommendations made by the Select Committee as published 
in the report, acknowledge our right to be pioneers of practical wireless 
telegraphy, and recommend generous treatment and place us, as we 
may well hope, in a strong position with the Government. We 
trust that our shareholders will approve of what has been done 
in this matter of policy. Fighting is an excellent thing 4s 
long as one fights for some purpose, but to continue run- 
ning one's head against a brick wall cannot, from any point 
of view, be considered a wise permanent policy. I may add that 
the general terms in which I have just intimated the friendly inten- 
tions of the Post Office have been embodied in a letter from the Post- 
master-General, which lays down in so many words his willingness at 
once to enter upon a favourable consideration of many of the points 
which we submitted for his consideration. 

As to our general progress throughout the world, the report has, I 
think, made it clear that we are now securing profitable business all 
over the face of the globe. America, Canada, South America, France, 
Italy, Russia, Belgium, and China all come to us for apparatus and 
installations, and we feel from the very nature of the business that 
the field is almost limitless in its profitable opportunities. Indeed, 
the Board is convinced that within a short time the adoption of a 
system of wireless communication will become obligatory on every 
recognised State or nation. As we believe our system to be the best, 
we are sure that we shall secure at least a large proportion of business 
offered. Our manufacturing station at Dalston is splendidly equipped 
and designed to meet all foreseen demands, and our training school 
for teaching wireless telegraphy is accomplishing all that we hoped for 
when it was first installed. In Paris, I may mention that since the 
beginning of the year 1907 а receiving office has been opened at the head- 
quarters of La Compagnie Francise Maritime et Coloniale de Telegraphie 
sans Fil, 55, Boulevard des Capucines, where messages can be handed 
in for transmission by wireless telegraphy to passengers on board such 
ships at sea as may be fitted with our appaiatus. The French com- 
pany accepts these telegrams and transmits them to their destination, 
whether for a short or long distance, by means of the coast stations 
which the Marconi Wireless Oo. has established in England, Canada, 
and the United States. This arrangement is one of considerable 
public utility, and is much appreciated by the French public, as the 
number of messages handed in and paid for shows a continuous and 
encouraging increase. As to Lloyd’s, our relations with this great 
association have now овер placed on so satisfactory a footing that we 
hope to avoid in the future the litigation that has been not infrequent 
in the past. We trust, if possible, by friendly communication to 
settle any points about which we may differ. I need not tell you 
that as regards Trinity House and the Board of Trade, we trust that 
the installations of our system on the Trinity lightships which is 
there reported may and should receive great expansion. We think 
that nothing could be more useful on a lightship than the Marconi 
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3 which can deal so instantaneously and effectively between 
shore and ship. 

Mr. Marconi, who is possessed of high abilities as a business man in 
addition to his scientific attainments, offered, until a suitable busi- 
ness manager had been found, to carry on the management of the 
Company, in addition to his own scientific work, in succession to Mr. 
Cuthbert Hall. So far he has been singularly successful, and since 
his assumption of office has succeeded in effecting considerable 
economies in the administrative staff. It is not, of course, intended 
for one moment that Mr. Marconi should be permanently burdened 
with the conduct of the ordinary business details, as his assistance is 
most needed in the scientific supervision of the affairs of the Company. 
As soon as a suitable business manager can be found he will be 
relieved of his duties as managing director. I am glad to be able to 
announce that he has signed a fresh agreement with the Company 
whereby we have secured his services as technical adviser for a further 
period of three years. It is with great regret that the Board had to 
acquiesce in the decision of Mr. Bannatyne that he is compelled to retire 
from the Board. Mr. Bannatyne’s health was mainly responsible for 
this decision. I should like, before passing to the question of the 
increase of capital which will form the subject of a resolution, to ask 
you to join in a vote of thanks to Mr. Marconi and the executive staff 
here and abroad, and to the staffs of our various, associated companies, 
for the energy and zeal and abilities with which they have, one and 
all, worked for the prosperity of the Marconi wireless companies. As 
you are aware, we have the majority control in all of these subsidiary 
companies. Mr. Marconi has been untiring in the efforts which have 
resulted in his securing a reputation that is honoured and respected 
throughout the world. In furthering our business he has crossed the 
Atlantic no fewer than 45 times, and he is entirely wrapped up in 
the interests of the Company. The staff have one and all worked 
with zeal and success, and it is but just that their services should be 
fully acknowledged. 

Mr. MARCONI, who seconded the adoption of the report, intimated 
that the working of the Transatlantic service during the past 74 
months had in every way confirmed the view which he had held for 
а long time—viz., that wireless telegraphscan furnish and will furnish 
anew and economical method of communication with America and 
other distant countries. For some months past the majority of their 
messages and communications had been carried across the Atlantic 
during the daytime, and no interference whatever with the working 
of the ship to-shore communications had been caused by the operation 
of the powerful long-distance Transatlantic stations. Though no 
special attempt had been made so far to work at a high rate of 
speed, he had been informed that a speed of 24 words per minute 
had been achieved. With slight modifications, a е of 
at least 50 words a minute could be obtained. Soon each station 
would be able to send at the same time as it received messages. 
If this was applied to Transatlantio stations, it should double 
their effective rate of telegraphing. In reference to long-distance 
communication, he said the Italian Government had entered 
into an agreement for the construction of high-power stations 
in Abyssinia, while it was hoped that a communication might be 
carried out for ordinary post office or commercial service between 
England and Italy. In conclusion, he expressed the belief that 
wireless telegraphy was destined to become an indispensable aid to 
civilisation in affording & new and economical means of communication 
with countries at a great distance as well as with ships at sea. 

An extraordinary meeting was afterwards held, when the OHAIRMAN 
moved that the capital of the Oompany be increased to £750,000 by 
the creation of 250,000 preference shares of £1 each, conferring the 
right to a fixed cumulative preference dividend at the rate of 7 per 
cent. per annum, with participation in additional protits under certain 
conditions, 

Мг. Н. Jameson Davis seconded the resolution, which was carried 
unanimously without discussion. 


SWANSEA TRAMWAYS. 


Tho sixty-seventh ordigary general meeting of the Swansea Improve- 
ments and Tramways Oo. was held last week. Mr. О, С. Tegetmeier, 
the chairman, presided. 

The CHAIRMAN, in moving the adoption of the report and state- 
ment of accounts, said the road mileage worked last year was the same 
as in the „preceding year, and it was satisfactory to find their traffio 
receipts had increased by £3,941. "The readjustment of fares which 
came into effect on July 1 last year benefited their receipts on an 
average about one-fifth of a penny per passenger. Repairs and main- 
tenance had cost £6,293, or £895 more than in the preceding year. 
The power and running expenses had been practically the same, 
although in the last six months the expenditure was £461 higher 
than in the corresponding six months of 1 The amount payable 
to the Corporation of Swansea for the extensions which were con- 
structed by them and leased to the Company was £7,271. 5s. 10d., 
the same as in the preceding year, but it represented nearly 7 
cent. on the amount expended by the Corporation on the work. That 
was a high rate to pay, and, as far as the extensions were concerned 
themselves, he did not think there was much, if any, margin of 
profit left, but they benefited considerably by the increascd traffic 
which the extensions had induced over the older portions of the system, 
In the administration ара general expenses there was a reduction of 
£262. After the payment of debenture and other interests, which 
amounted to £2,786, there was а surplus on the year's working of 
£11,530, compared with £9,039 for the preceding year. For the 
first half of the year there was paid on the preference shares £1,299, 
and £1,000 was carried to reserve and depreciation fund, and out of 
the remaining profits they had placed £2, 800 to provision for renewals 
with the view of providing a special fund to meet extraordinary expen- 
diture of renewals and reconstruction. After the charge on the profit 
and loss account, they had, with the amount brought forward, a 
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balance of £8,731 for distribution, and recommended that £2,000 
should be placed to reserve and depreciation fund, which would then 
stand at £23,858, and would allow, after the payment of a balf. year's 
dividend on the preference shares, the payment of a dividend for the 
year of 3 per cent. on the ordinary shares, This was the first year 
they had been able to recommend a higher dividend than 24 per cent. 
on tho ordinary shares, which had been paid since the electrification 
of the lines. It would be seen that there was a net profit on their 
working of £11,550, and of that they had set aside £3,500 to 
strengthen their financial position. The amount so set aside was 
equal to 3 ра cent. of the whole share capital of the Company, and 
they would be able to reduce their floating liabilities by £3,963. 
Since the close of the year they had instituted a parcels delivery 
system in connection with their ordinary service of cars. They were 
discussing with the Swansca Corporation an arrangement for repaving 
the whole of High-street with wood blocks. 
Mr. Вохр seconded the motion, which was carried. 


BARNSLEY ELECTRIC TRACTION. 


The seventh annual meeting of the Barnsley and District Electric 
Traction Co, was held last week in London, Mr. E. Garcke presiding. 
. The report showed total revenue £9,065, and expenditure £7,466, 
including £408 placed to provision for renewals account, leaving a 
profit of £1,609. 16s. 6d. Adding £452 brought forward, the avail- 
able balance was £2,062; £ was placed to depreciation and 
reserve, £350 to sinking fund for the rédemptiou of loans and mort- 
gages, £1,200 preference dividend, and £262 carried forward. It had 

n decided to create a provision for renewals account, setting aside 
out of revenue a minimum of jd. per car mile for this purpose. The 
total capital expenditure up to the end of 1907 amounted to £67,403, 
including £42] expended during the year. Since the closing of the 
accounts an issue at par had been made of £1,000 in 44 debenture 
stock and £2,000 in 6 per cent. preference shares of £5 each. The 
sum received from this issue had been employed in liquidating a 

rtion of the debt owing on capital account. There was a satisfactury 
Increase of £279 in traffic receipts compared with the previous year, 
but the expenses were higher owing chiefly to the cost of overhauling 
the cars and their electrical equipment. The net result showed an 
increase of £26. 19s. 114. over 1906. An application had been made 
to the Oorporation for a revision in the price at present charged the 
Company for eleotrical energy, but up to the present they not 
acceded to the request, and the directors were considering what 
farther steps should be taken. The Company had joined the British 
Electrical Federation, which had been formed by various electric 
traction and lighting companies for the purposes of co-operation and 
joint action in matters of common interest. 

The CHAIRMAN, proposing the adoption of the report, said the 
revenue for the year showed an improvement, notwithstanding the 
very bad weather experienced, and the expenses of working were less. 

The report was unanimously adopted. 


BRITISH WESTINGHOUSE ELECTRIC. 


The eighth annual 3 meeting of the shareholders of the 
British Westinghouse Electric and Manufacturing Co. was held on 
Monday at Hamilton House, Victoria-embankment, E. C., Mr. J. Annan 
Bryce, M.P., the acting chairman, presiding. 
he OHAIRMAN, in moving the adoption of the report, referred at 
the outset of his remarks to the bearing of the recent financial crisis 
on the fortunes of their Company. Не was glad to be able to state 
that the Westinghouse Machine Co. had already, as from March 21, 
been relieved from its receivership and had teen restored to its stock 
holders. In the сазе of the Electric Co., negotiations were proceeding 
to the same end. In order to provide for the future needs of their 
busines without the assistance of the American companies, they called 
their debenture stockholders together in December last, and а resolu- 
tion was passed authorising the creation of £300,000 prior lien 
debentures at a rate of interest not exceeding 6 per cent. This 
amount of debentures had been created, and £250,000 had been 
placed at the price of £98 per cent. A prolonged negotiation with 
the receivers of the Electric and Machine Companies resulted in their 
agreeing to take Traction and Power Securities Oo.’s shares at 
par for the amount shown in the balance-sheet to the credit 
of those companies—namely, £186,374—to which had since been 
added a further amount for interest. The whole amount had 
been liquidated by the transfer of a corresponding amount 
of those shares at par. He pointed out that the position of the 
shareholders was in no respect made worse by the issue of the prior 
lien debentures, which would be used to the extent of £123,000 in 
ying off bankers’ loans, and, as regards the balance, in providin 
ber working capital. The arrengement under which the indebted- 
ness of the American companies had been cleared off by the transfer 
of Traction and Power Securities Oo.’s shares at par released 
£186,000 of capital hitherto invested in securities. Turning to the 
balance-sheet of Dec. 51, 1907, with regard to the first item on the 
debit side—capital authorised and issued, £1,875,000 —this was the 
peid-up capital of the Company as reduced by the writing off of 
£1,375,000 in accordance with the resolution passed at the last 
meeting, to which the sanction of the Court was given in July of last 
year. The next figure, £1,241,555 4 per cent. mortgage debenture 
stock, remained the same as before. Loans from bankers against 
securities, £123,052. 10s., had already been reduced by over 
£100,000 ont of the proceeds of the prior lien debenture issue, 
and the balance would be paid off as instalments on that issue were 
id. The amount at present was about £10,000. American West- 
inghouse Co.'s £186,574. 7s. 2d. had been liquidated by tho 
transfer of Traction and Power Co.’s shares as mentioned above, 
nterest acerued on debenture stock and loans since been 


paid off. Sundry creditors, £145,240, was in respect of accounts 
outstanding for supplies, etc., of which some £40,000 were in 
respect of extensions on contracte, the payment of which was not yet 
due, This item amounted last year to £230,999. 4s. 11d. Reserve 
for employers’ liability was £5,588. 4s. 10d. Owing to the very heavy 
rate which the insurance companies required them to pay for under- 
taking their liability under the Workmen’s Compensation Act, they 
came to the conclusion, some two years ago, that it would be in the 
interests of the Company to take its own risk so far as the works 
employés were concerned, and they therefore created a reserve fund at 
& rate per cent. on wages paid considerably less than that demanded 
by the insurance companies. So far the result, as shown by the 
figure standing to the credit of that account, had been satisfactory. 
Coming to the credit side of the balance-sheet, the item purchase 
money of patents, goodwill, etc., represented the reduced amount of 
ordinary shares. The expenditure of 24,558. 8s. under building 
account had been authorised by the directors for improvements calcu- 
lated to reduce current expenses. The cost of maintenance of tho 
works, as also of the machinery, plant, tools, etc., had exclusively 
been charged against revenue as before. Stock and material on 
hand and in process of manufacture was carefully reviewed at the 
time of the capital reduction, and, in so far аз could be ascer- 
tained at that time, a conservative allowance was made for obsolete 
stock and material, both finished and unfinished. There were, however 
certain unsettled matters then outstanding which had since been cleared 
up, and the final accounts of transactions prior to the year 1907 
showed the necessity for the further provision of £17,000, which 
appeared in the profit and loss account for the period under review. 
It was satisfactory that more than 80 per cent. of the expenditure on 
completed work on contracts had been met by receipts on account, 
and that the item of sundry debtors was about £27,000 less than a 
year ago, notwithstanding a material increase in business, Shares 
and debentures in other companies since the date of the balance- 
sheet had been reduced by the liquidation of the debt of the 
American Westinghouse Companies. More than 95 per cent. of 
this item was represented by holdings in the Traction and Power 
Securities Có. and in the Clyde Valley Electrical Power Oo., the former 
being largely interested in the Mersey Railway, which was a con- 
stantly improving property. The Clyde Valley Oo. had made decidod 
progress since since the last report, and the directors had good hopes 
of the future prosperity of this undertaking. The trading profit of 
£92,339. 9s. 5d. showed a marked improvement over the last yearly 
accounts—namely, those of July 31, 1906—when the trading profit 
was only £7,567. Now they had been able to provide for not only 
debenture interest and the interest on bank loans, etc., but had been able 
to provide certain sums for depreciation of stock, material on hand and in 
rocess of manufacture, leaving a balance of £11,341. be. 1d. to be cgrried 
orward. During the year 1907 departmental trading accounts had been 
kept, and each department of the works, so far as the accounts are con- 
cerned, had been run аз a separate business. This had enabled the 
directors to review the business in detail, with the result of economies 
and special efforts toward improvement, which heretofore had not been 
practicable. A great improvement was shown both in the volume of 
orders and in the йай. cost of manufacture. The output per £1 of 
pay roll had steadily increased, or, in other words, with а 2 per cent. 
lower pay roll more than 10 per cent. additional value of apparatus 
had been produced. Slightly more had been expended on maintenance 
of buildings than in the previous year, but the economies in the main- 
tenance and operation ot machinery and tools had resulted in a saving 
of more than £10,000. Further reductions in salary list and general 
expenses resulted in an additional saving of about £26,000. lling 
expenses were rather higher than in the preceding year, owing to an 
increase in office expenses abroad, but the percentage of cost of selling 
to the amount of orders booked had been less than the preceding year. 
The total increase of shipment for the 12 months, as com with 
the preceding year, was about 17 per cent. The business in prime 
movers, both gas-engines and turbines, had been considerable, and the 
uniform success of their new gas-engines encouraged the directors in the 
belief that this branch of the business would continue to increase and 
prove profitable. With a view to improved efficiency and eoonomy in 
manufacture, many important lines of apparatus been redesigned 
during the year in order to meet the severe competition, both at home 
and abroad. The export business had shown considerable increase, 
and new agencies had been established in various quarters of the 
globe. The arrangement entered into as regards South America, and 
reported at the last annual meeting, had proved satisfactory. Several 
contracts had been taken on the Continent in co-operation with the 
French Westinghouse Co., and additional business from this source 
was anticipated. The orders showed an increase of more than 30 per 
cent. over the preceding year. So much had lately ap in the 
Press regarding the condition of electrical industries in Great Britain 
that he did not need to dilate on the question. Competition was 
certainly more severe than ever, and prices had been on a descending 
scale during the year, notwithstanding the high prioes of raw 
materials. At this moment trade was decidedly slack, with little 
prospect of revival until after the summer months. The directors 
were meeting this situation, so far as they could, by continuing their 
efforts to increase the volume of business and at the same time to effect 
economies in working so far as was consistent with the maintenance 
of the o isation in an efficient state, He could not, he added, con- 
clude without alluding to the loss which the Company had suffered by 
the death of the illustrious Lord Kelvin, who acted as technica 
adviser of the Company since its foundation. 
Mr. J. H. LvKACH seconded the motion, which was unanimously 
adopted. 


SOUTH METROPOLITAN ELECTRIC TRAMWAYS AND 
LIGHTING. 


The report of the South Metropolitan Blectric Tramways and 
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account the sum of £40,580, making the total expenditure to Dec. 31 
last £486,800. The total revenue for the year amounted to £51,370. 


After deducting all expenses chargeable to revenue, including £6,000 


for interest on debenture stock and providing for payments to local 
authorities under agreements amounting to £1,230, there remains a 
surplus of £8,477, making, with £339, the balance brought forward 
from the last account, a total of 28,816 which the directors recommend 
should be appropriated as follows: to the dividend on the preference 
shares for the year (already paid), £8,386; to be carried forward, £430. 
Traffic receipts derived from the working of the tramways and light 
railways amounted to £41,413, being an increase of £23,688 over 
those for the previous year, when the tramways and light railways were 
being opened in sections, consequently no useful comparison is yet 
available. The bad weather experienced throughout the year, and 
especially during the summer months, has very adversely affected the 
trafic receipts. The through service of cars between Penge and 
Croydon was established on June 24, 1907, under the terms of the 
agreement with the Oroydon Oorporation referred to in the last 
report. The increased traffic receipts on the Penge section indicate 
that the facilities thus provided have been appreciated by the public. 
The extension of the London County Oouncil 3 to the Company's 
terminus at Tooting has resulted in inc traffio receipts on the 
Croydon to Tooting section. The directors inaugurated a parcels 
express delivery on the system on April 6, 1908. Gross receipts from 
the electrfoity supply section of the undertaking amounted to £7,371, 
as compared with £5,435 for the previous year. After deducting 
чи знн in respect of battery sold amounting to £469, there is a 
balance of £2,976, as compared with £2,671 for the previous year. 
The installations connected to the mains at Dec. 31 represent the 
equivalent of 45,657 8-c. p. lamps, an increase of 59 per cent. over the 
Minn year. The number of consumers connected to the mains at 
. 51 was 605, as compared with 472 for the previous year. 


SLOUGH AND DATCHET ELECTRIC SUPPLY. 


The fifth annual герое of the Slough and Datchet Electric Supply 
Co. for the year ended Dec. 31, 1907, states that the capital expendi- 
ture at the end of the year 1906 was £43,391. 14s. 3d., and during 
last year а further sum was expended on capital account amounting 
to £1,494. 10s. 4d., bringing the total ор to £44,886. 4s. 7d. The 
following table shows the progress of the Company, the equivalent of 
1,746 additional lamps of 8 c.p. having been connected last year : 


Lamps and motors i 
P ected. Units sold Profit. 
1808 ............... 5,196 .......... Wake e £605 
1904 ....... Feces . 5, POT A 139,402 ............... 1,555 
1905 9 6 0 „0 2 6 6000 teore 8, 0 6 0% %%% %% эое 142,455 6 % % %% % %%% „ „„ • 1,475 
1906 000006000 20000009 11,326 60900000 00006006 ‚041 €*09900920€005590€9 2,156 
1907 ........ TN Cr pm ,248  ........ EID 2,222 


The total net profit available for distribution is £92,756. бз. 5d. Out 
of this the direotors purpose setting aside £750 to the depreciation 
fund, and the shareholders will be asked to vote £300 to the directors 
for their services. The directors recommend that out of the remain- 
iog not profit a dividend of 34 per cent., less tax, be declared, and 
that the balance be carried forward. The directors greatly regret to 
have to report the death of their valued colleague, Captain O. C. 
Higgins, one of the first directors of the Company. Mr. H. R. de Salis, 
A. M. I. C. E., has been unanimously elected by the directors to a seat 
on the Board. The mains, works, plant, and machinery have been 
maintained in an efficient condition out of revenue. The directors 
retiring in rotation are Messrs. R. A. роон! and А. А. Somerville, 
who, being eligible, offer themselves for re-election. 


WINDSOR ELECTRICAL INSTALLATION. 


The twelfth annual report of the directors of the Windsor Elec- 
trical Installation Со. for the year 1907 states that the number of 
lamps and motors installed at Dec. 31, 1906, was equivalent to 
39,262 of 8 op. During the year 2,909 were added, bringing the 
total to 42,171 at the end of the year 1907, of which 5,498 represent 
the motor power. The capital expenditure at the end of the year 
amounted to £83,954. 4s. 4d., being an increase during 1907 of 
£1,427. 11s. ld. The profit for the year (including £170. 3s. 8d. 
brought forward) was £4,929. 118. 6d., to which the directors have 
added £250 from the dividend equalisation fund, making а total cf 
£5 179. 11s. 6d. From this the following sums have to be deducted : 
debenture interest, £835 ; depreciation, renewal, and reserve fund, 
£1,000; dividend on b per cent. preference shares, £950 ; directors' 
fees, £300 ; leaving a balance available for dividend on the ordinary 
shares of £2,094. 11s. 6d. Out of this the directors recommend that 
a dividend of 4 per cent., less income tax, be paid on the ordinary 
shares, and that the balance of £194. 11s. 6d. be carried forward. 
The directors retiring in rotation are Mr. E. Riley and 


William 
Shipley, and, being eligible, offer themselves for re-election. 


NATIONAL ELECTRIC CONSTRUCTION. 


The report of the National Electric Construction Co. for 1907, 
to be submitted to the meeting on May 11, states that the 
gross profit for the year is £29,776, апа deducting expenses of adminis- 
tration, etc., there remains а balance of £18,116, to which has to be 


added £2,343, the balance carried forward at Dec. 51, 1906, making 
a total of £20,460. The directors recommend that there be placed to 


reserve £3,000 ; that expenses of and discount of debenture issue, 


£4,487, be written off; that there be reeerved against capital charges 


5 per cent. 
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Lighting Oo. for 1907, to be presented to the meeting on the llth 
inst., states that there has been expended during the year on capital 
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on town lighting installations, £1,200; transferred to debenture 
redemption fund £1,550 ; reserved to cover doubtful debts £500, and 
set aside against depreciation £675, leaving to carry forward 
£9,047. The depression which prevailed during the year under 
review appears to be passing away, and it may now be possible to 
finance some of the concessions secured before the depression set in, 
Negotiations are in progress to this end, and the directors anticipate 
that arrangements to enable at least two of the concessions to be dealt 
with will shortly be completed. Should these hopes be realised, the 
directors will take into consideration the declaration of an interim 
dividend. The debenture issue referred to 10 last year's report was 
successfully placed, and the directors recommend that the erpenses 
connected therewith should be written off. The annual premium on 
the sinking fund policy for the redemption of the debentures at 
maturity, which is being provided for out of profits, should be 
sufficient for depreciation in the future, unless circumstances make it 
necessary for special provision to be made in respect of any particular 
asset, 


DIESEL ENGINE. 


The report of the Diesel Engine Oo. for the year ended March 21, 
1908, to be presented at the meeting on the 14th inst., states that 
the credit balance of profit and loes account is £20,721, to which has 
to be added £5,488 brought forward, making a total of £24,210. The 
sum of £10,000 will be required to pay the p ed dividend of 
10 pt cent., and the directors suggest placing 27, 000 of the balance 
to the general reserve account, thus increasing this reserve to £10,000, 
and carrying forward £7,209. The directors congratulate tho share- 
holders upon the prosperous position which the Oompany has now 
attained, and which appears to fully justify their auticipations last 
year. The number of orders has been well maintained, and many of 
these are repeat orders, which is the best indication of the satisfaction 
given to the users of the Company's engines. The value of the orders 
carried over on March 31, 1908, to the current year is considerably 
greater than of those carried forward at the same date last year. 
These orders all show a profit, the greater part of which will be for 
the benefit of the current year's business, During the P s year the 
directors have thought it desirable to appoint Mr. W. Т. Batho, who 
has been in the Company's service almost since its beginning, as 
manager in place of Mr. Browett. Mr. Browett being so well known 
in the engineering and electrical trades, it was considered to be in the 
Compeny's interest that he should devote his time to following up 
inquiries with a view to obtaining orders. He is now engaged in this 
undertaking and bringing to publio notice the many advantages and 
great а Т that can be effected by the use of Diesel engines. Since 
the last ordinary general meeting Mr. Carl J epe, to the great regret 
of his colleagues, has reluctantly resigned seat on the Board, 
owing to private business causing him meantime to take чр his 
residence abroad. The directors do not at present propose to fill the 
vacancy. 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA 


TELEGRAPH. 
The report of the Eastern Extension, Australasia, and China Tele- 


graph Co. for the half-year ended Dec. 51, 1907, states that the groes 


receipts, as shown in the revenue account, amounted to 2304, 416, 
against £296,393 for the corresponding half-year of 1906. The work- 
ing expenses, including £26,069 for maintenance of cables, absorb 
£164,203, against £159,549 for the corresponding period of 1906, 
aring £150,212. From this is deducted £19, for income tax 
payable in England, interest on mortgage debenture stock, and other 
extraordinary expenditure, leaving as the net profit for the half-year 
£130,442. After adding £74,947 brought forward from the previous 
half-year, there is an available balance of £205,389. One quarterly 
interim dividend of 1j per cent. has been paid for the half-year, and 
it is now prepows to distribute another of like amount, een with 
the interim dividends paid for the first half-year, a total dividend of 

It is also proposed to pay a bonus of 4e. per share, or 
2 per cent., making a total distribution of р cent. for the year 
1907. The sum of £50,000 has been transfe to the general reserve 
fund, and £20,589 carried forward. Several partial renewals of the 
Company's cables have been effected during the half-year, and the 
cost, amounting to £28 845, has been charged against the general 
reserve fund. Since the close of the year the Company's new direct 
cable between Java and the Oocos Islands has been successfully laid 
and opened for traffic. 


LISBON ELECTRIC TRAMWAYS. 


The report of the Lisbon Electric Tramways for the year end: d 
Dec. 31, 1907, to be presented at the meeting on the 13th inst., states 
that the result of the Company's operations for the past year, after 
deducting interest and smortisation due on the debentures of the 
Companhia Oarris de Ferro de Lisboa, and after the payment of 
£25,0C0 for interest on the debentures of this Company and the pay- 
ment of London office exponses and directors’ remuneration, shows a 
net profit of £92,803, which, added to £15,711 brought forward, 
gives a balance of £108,514. From this amount £35,000 has been 

laced to depreciation, and after writing off £9,077 from this account 
for renewal of permanent way the balance to credit of depreciation . 
reserve account amounts to £135,922. This reserve is indispensablo, 
and, indeed, still further increase is necessary in view of the fact that 
the track and plant generally have been in constaut use for many years 
and will now require renewals from time to time. The amount of £5,000 
has been added to the credit of exchange reserve account, making the 
total of this account £20,000. After providing for the above, an 
available balanoe of £68,514 remains, out of which the usual prefer- 
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ence dividend amounting to £25,555 has been paid, and the directors 
now recommend the payment of a dividend of P per cent. for the year 
1907, amounting to £28,709 on the ordinary share capital of £594, 188, 
leaving £13,271 to the credit of profit and loss to be carried forward. 
The political unrest and financial depression throughout the country, 
together with the effect of the abnormally bad weather during the 
year, have combined to check that steady increase of traffic which the 
Oompany might otherwise have expected. Operating expenditure 
also shows a considerable increase due to the enhanced price of coal 
and other supplies ; but, notwithstanding these drawbacks, the opera- 
tions of the ошау during the past year have practically maintained 
the satisfactory figures of the previous year. Capital expenditure has 
amounted to £72,271, mainly on additional machinery, rolling stock, 
cables, and the electrification of the lift on the Elevador Do Carmo. 
The lease of the Elevador Do Carmo, entered into in the previous year, 
has resulted in a fair return being earned on the expenditure incurred. 


EASTERN TELEGRAPH. 


The report of the Eastern Telegraph Оо. for the half-year ended 
Dec. 51, 1907, states that the revenue amounted to £595,482, from 
which are deducted £198,228 for the ordinary expenses, and £63,526 
for expenditure relating to maintenance of cables, depreciation of spare 
cable, sundry differences in exchange, and income tax payable abroad, 
leaving £333,727, to which is added £41,651 brought from the pre- 
ceding account, making a total available balance of £375,378. After 
providing for income tax payable in England, interest on mortgage 
debenture stock, and dividends on the preference stock, which in all 
absorb £82, 583, there remains £292,794, out of which the directors have 
placed £7,000 to the reserve fund for maintenance ships, and £70,000 
to the general reserve fund,.and have paid an interim dividend of 
lj per cent. on the ordinary stock, amounting to £50,000. The 
directors now recommend a final dividend on the ordinary stock of 
14 n cent. and а bonus of 2 per cent, amounting together to 
£130,000, free of income tax, and making, with the three previous 
payments on account, а total distribution of 7 per cent. for the 
yar аса Dec. 51, 1907. It is proposed to carry forward the balance 
0 „795. 


POTTERIES ELECTRIC TRACTION. 


The report of the Potteries Electrio Traction Oo. for the year ended 
Dec. 31, 1907, states that there has been expended on capital account 
during the year an amount of £3,880, principally on doubling 
portions of the permanent way. The total revenue for the year 
amounted to £111,670, being an increase of £2,404. After deducting 
all expenses chargeable to revenue, including £11,381 for debenture 
and other interest, there remains a surplus of £27,874. To this has 
to be added £616 brought forward, making a total of £28,491. The 
directors recommend to place to rene fund £3,500, to place to 
depreciation and reserve account £2,500, a dividend at the rate of 
Le cent. per annum on the ordinary shares, and to carry forward 

1. The depreciation and reserve account will then stand at 
£19,000. During the year £13,773, as compared with £7,765 in 
1906, has been expended on the improvement, renewal, and repair of 
the permanent way, of which £6,299 has been charged against the 
year's revenue, and £7,474 to the renewals suspense account, in regard 
to which a fund was created at th» last general meeti An applica- 
tion is being made for parliamentary powers to double the existing 
lines from time to time where the Company may require. 


WESTERN TELEGRAPH. 


The report of the Western Telegraph Oo. for the half-year ended 
Dec. 31, 1907, states that the revenue amounted to £353,814, and the 
working expenses to £126,862. After providing £16,000 for 
debenture stock interest and £4,464 for income tax, there remains 
£206,487, to which is added £6,864 brought forward, making a 
total of £213,351. First and second interim dividends, amounting 
to £62,379, have been paid, and after transferring £120,000 to the 
general reserve fund, £5,000 to the maintenance ships reserve fund, 
£10,000 to the marine insurance fund, and £10,000 to the land and 
buildings depreciation fund, there remains £5,972, which is carried 
forward. The amount of £100,000 has been appropriated from the 
general reserve fund as а provision to meet the market fluctuations on 
Investments. The directors regret to report the death of their 
colleague, Mr. John Coppen, on Nov. 20, 1907. Mr. John Gordon 
has been appointed to the vacancy. 


NEW COMPANIES REGISTERED. 


Safety Light.—Registered April 22. Capital, $150,000 in £1 
shares. Objects: to adopt a certain agreement (the parties to which 
аге not named), to acquire and turn to account inventions, processes, 
patents, brevets d'invention, licences, concessions, rights, and 

rivileges, and to carry on the business of electrical engineers, pro- 
ucers of electric light or power, gas makers, vendors and suppliers, 
water-supply engineers, founders, toolmakers, etc. 


Liens Registered. 


Yenesei Copper Co., Limited, London, E.C.—Lien April 23, 
£45,000 debentures, part of £100,000. Amount previously issued, 
£15,000. Trustees: A. G. Tershoff and P. B. Litwin. Property 
charged : undertaking and all property, present and future. 

British Westinghouse Electric and Manufacturing Co, 
Limited, London, W.C,—Trust deed dated April 10 for securing & 


series of £300,000 6 per cent. prior lien debentures of £100 each. 
Trustees: Merchants’ Trust, Limited. Property charged: lands and 
works situated at Trafford Park, Manchester, together with fixtures, 
fixed plant, and machinery, subject to certain charges, aleo on other 
assets for the time being, present and future, including uncalled 
capital. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Aberdare.—The District Council have decided to install the 
electric light throughout the district. 

West Bromwich.—The Town Council have decided to extend the 
electricity mains to Gold’s Hill at an estimated outlay of £1,574. 

Wednesbury.— The Local Government Board have sanctioned the 
borrowing of £7,107 by the Town Council for the provision of a plant 
for generating electricity. 

Kendal.—In connection with the Corporation electricity supply 
there were 750 units of electricity used last quarter over and above the 
corresponding quarter last year. | 

Tythegston.—A joint committee has been appointed by the 
Tythegston and Pyle Parish Councils to consider a scheme for 
electrically lighting the district. . 

Stafford.—The output of electricity from the electricity works for 
the past month shows an increase of 84 par cent. as compared with the 
corresponding period of last year. 

Walsall.—The Local Government Board wil hold an inquiry on 
May 15 into the application of the Corporation for sanction to borrow 
£4,000 for the purposes of their electricity undertaking. 

Beckenham. — Ап inquiry will be held by the Local Government 
Board on May 19 into the Council's application for sanction to borrow 
£5,107 for the purposes of their electricity undertakings. 

Newoastle-on-Tyne.—The City Council have deoided to dragr the 
attention of the gas company to the existence of so great a proportion 
of sulphur in the gas supplied as to be prejudicial to health. 

Canada.—In the Saskatchewan ai dag ed Aseembly the Pro- 
vincial Government announced that the Bell Telephone Co. were 
willing to sell their system in the province to the Government. 

Acton.—The proposal of the Aston Electricity Committee to charge 
a meter rout of 2з. ба. per quarter on the electricity meters has been 
pd until after the expert has advised the Oouncil on the whole 
scheme. 

British Electric Calibrated Fuse Co.—This firm ask us to 
announce the transfer of their head office from London to Harpenden, 
where all communications should be addressed, and where all orders 
will be executed. 

Hull. —The Corporation Electric Lighting Committee have authorised 
the purchase of а site in Buckingham-street for а sub-station for the 
nominal sum of £50. The estimated cost of the equipment of the sub- 
station is £10,000. 

Gourock.—The Board of Trade have revoked the Gourock Electric 
Supply Order, 1901, as confirmed by the Electric Lighting Orders 
Confirmation (No. 8) Act, 1901, as to the whole of the area of supply, 
as from April 13, 1908. 

Calcutta Electric Supply Co.—The directors have decided, 
subject to audit, to recommend the payment of a final dividend at 
the rate of 94 per cent. per annum for the half-year ended Dec. 31, 
1907, making 8 per cent. for the year. 

Major's Insulating Varnishes. —Messrs. Major and Co. desire us 
to announce that they have closed their branch establishment at 
Elland-road, Leeds. All correspondence will now be dealt with and 
business transacted from their head office, Sculcoates, Hull. 


Aston.—The report of the Electricity Committee upon the past 
1 operations of the departmont show that a profit of £3,127 has 

een made. The receipts for current show an increase of £4,737, 
notwithstanding the increase in price of coal, which absorbed £370. 


Accrington.—The Electricity Committee have resolved to provide 
а water-cooling tower to deal with 150,000 gallons per hour, with the 
necessary foundations and enlarged dam, and to make application to 
Ms Local Government Board for sanction to borrow £1,400 to defray 
the cost. 

Kensington.—The Borough Electricity Committee are recommend- 
ing the provision of lowering contact gear for the electric arc lam 
situated in certain streets, owing to the great risk to which the 
Council’s workmen are at present subjected in being required to ascend 
and work from an extension ladder when cleaning, repairing, or placing 
carbons in the lamps. 

Swansea.—The Electricity Committee has lately been considering 
suggestions with a view to the development of the commercial side of 
the electricity undertaking of the borough, and a report on the 
subject by the engineer (Mr. Prusmann) will be considered at next 
Wednesday’s meeting. The balance-sheet is now almost completed, 
and it is stated that it will show a substantial improvement cn 
previous years, 

Bridlington.—The Oouncil have resolved to purchase a Koismoid 
time checker for use at the electricity works at a cost of £12. The 
town clerk having reported that the Property Committee were willing 
to contribute £150 towards the cost of a Tirrill regulator, to be 
installed at the electricity works, it was resolved that the Electricit 
Sub-Committee and the borough electrical engineer inspect Tirrill 
regulators in use at Grimsby and Linooln. 

Loch Lomond.—The Post Office authorities have just completed 
the laying of а new cable across Loch Lomond between Luss and 
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Rowardennan, with the view of giving te'egraphic facilities to the 
latter place Hitherto telegrams have either had to bo ferried across 
from Luss or sent by road from Inversnaid, some seven or eight miles 
distant from Rowardennan. This makes the second cable in the loch, 
the other being between Inverbeg and Inversnaid. | 


Aberdeen. —The Admiralty propose to erect a wireless telegraphy 
station at Stoneywood, hut it is not known definitely where the 
station will he situated. The Electricity Committee of the Aberdeen 
Town Council had proposals from the Admiralty before them at their 
last meeting with reference to а supply of electricity for the proposed 
station, but the committee decided to make no recommendation till 
it could be seen whether the laying of cables to Stoneywood would Ъз 
remunerative. 


West Bromwich. —The Electricity Committee of the Oorporation 
report that the sales of current only for the year ended March 31, 
1908, amounted to £12,877. 14s. 3d., as compared with £12,871.83.51. 
for the previous year. The sales of energy for tramway traction had 
decreased by £134, 153, 11d., but this loss had been more. than 
balanced hy an increase of £53. 13s. 5d. in sales for private lighting. 
and of £387. 8s. 10d. in sales for motive power, or a total of 
£441. 28. да. E 

South Darley.—The Postmaster-General has written to the Urban 
District Oouncil, in reply toa request fora telegraph office, that he 
had caused inquiry to be made respecting the number of telegrams at 
Wensley, and he found that the business was not large and the 
circumstances were not such as would warrant the additional exprnse 
in providing*the facility. Ileregretted he could not grant a шер 
office. The Соппб1 have decided to make another application to the 
Postmaster-General. 


Deal.—At the Jast Town Council meeting the clerk read a letter 
from the Board of Trade with reference to the Sandwich, Deal and 
District Electric Lighting Order, 1903. The Kent Electric Power 
Syndicate, to whom the order was granted, were required. to complete 
the works within two years from the commencement of the order. 
The syndicate having failed to do so the Board were of opinion that 
the order should be revoked, and they asked for the Counells observa- 
tions fh the matter. The Council decided to take no action. 


Stroud.—At the last meeting of the Council a letter from the Board 
of Trade asking the Council for an expression of opinion with regard 
to the revocation or otherwise of the order obtained by the Gloucester- 
shire Electric Power Oo. in 1904 for the lighting of the district was 
consideted. The Clerk said that nothing had been donein the matter 
because it had been found impossible to raise the necessary capital, 
and the question now arose as to whether the order should be revoked 
ue not. The Council decided in favour of the revocation of the 
order. 


Conferenee of Electricians.—The President of the Board of 
Trade has appointed a committee, consisting of Mr. G. R. Askwith, 
K.O., Sir John Gavey, O.B., Dr. R. T. Glazebrooke, R.S., Major 
К. P. A. MacMahon, F.R S., Major W. A. J. O'Meara, R. E., C. M. G., 
and Mr. А. P. Trotter, to prepare a programme for the consideration 
of the delegates to the international conference on electrical units and 
standards to be held in London in the ensuing autumn, and to 
make arrangements for the reception and assembly of the delegates. 
Mr. M. J. Oollins, of the Board of Trade, will act as secretary to the 
committee. 


Wolverhampton.—At the last meeting of the Board of Guardians 
the clerk read a letter from the Midland Electric Corporation for 
Power Distribution suggesting that it might be cheapar for the Board 
to purchase electricity in bulk rather than to generate theirown. The 
Olerk said on receipt of the communication he wrote to the borough 
electrical engineer at Wolverhampton asking if they were in a position 
to supply as а competitor. Mr. Shawfield replied in the negative, as 
the workhouse was outeide the borough. The subject was referred to 
the House Committee, 


Stock Exchange. — Application has been made to tho Stock 
Exchange Committee to appoint a к oe day in and to 
grant a quotation to Newcastle-upon-Tyne Electric Supp Z Oo. s pro- 
visional certificates for a further issue of 50,00) ordinary shares of £5 
each (issued at £6 per share), fully and partly (£3) paid, of which £2 
is capital and £1 premium, and 50,000 5 per cent. preference shares 
of £5 each, fully and partly (£2) paid. The committee has further 
been asked to allow the Calcutta Tramways Co.'s further issue of 
3,176 b per cent. cumulative preference shares of £5 each, fully paid, 
to be quoted in the official list. 


Taunton.—Mr. H. R. Hughes, Local Government Board inspector, 
held an inquiry on Tuesday with reference to an application by the 
Taunton Town Council for sanction to raise a loan of £2,000 for the 
purposes of electric lighting. The town clerk gave particulars as to 
. the outstanding loans, etc., and said it was thought that the present 
proposed loan would carry the electric light concern over the next 
three years, The borough electrician was also questioned. The 
inspector femarked that the Town Council had no power to borrow 
money for the purchase of arc lamps to be hired by shopkeepers. "The 
decision of the Local Government with regard to the loan will be 
communicated to the Council in due course. 


Northaljerton.—An alarming gas explosion occurred on May 14 
at the Northallerton savings bank, Two large windows were biown 
out, together with parts of the front wall, and the inside was wrecked. 
Fortunately no one was injured, few people being about at that hour, 
though several occupiers of caravans in the May horse fair in the 
vicinity experienced shocks. The bank manager (Mr. Thomas Boddy) 
and his family live on the premises, but he was away at the time, and 
the other members of the family were at the rear of the building. The 
room above the bank was wrecked. A leakage of gas had been 
noticed on the previous evening, and the gas officials were on the spot 
attending to it when the explosion occurred, 


Amble.—At the Urban District Council meeting it was reported 
that the Lighting Committee had under consideration a report and 
estimate submitted by the surveyor for lighting the street lamps by 
electricity, the scheme being aerial lines and the initial cost £1,000. 
The annuil expenditure would be: repayment of loan with interest 
over 20 years, £54 ; current supplied to 100 lamps, £25 ; other main- 
tenance, £50—total, £229. e committee recommended that the 
local gas company be approached as to their term; for supplying gas 
for street-lighting purposes, and when to hand consideration is to be 
given to both methods. 


Edmundson's Electricity Corporation.—In explaining to the 
debenture holders on the 6th inst. the necessity for their assent to a 
scheme for issuing prior lien debentures, Mr. Tuckett said that the 
supply of electricity to small towns demanded the most careful atten- 
tion to detail and the most rigid economy, but there was no reason to 
suppose that the business could not be made to realise moderately 
satisfactory profits. They foresaw capital requirements to the extent 
of £250,000 within the next four years, of which £50,000 could be 
contributed out of profits, leaving £200,000 to be raised by means of 
prior lien debentures. There was much discussion as to the advis- 
ability of allowing any charge to be placed ahead of the existing 
debentures Finally, the meeting was adjourned till Thursday next 
to enable the bondholders to confer with the directors as to the 
proposal. 

Middlesbrough.—A considerable decrease in the electric power 
supply to the shipyards in consequence of the strike was reported at 
the last meeting of the Corporation Electric Lighting Oommittee. 
The engineer (Mr. H. M. Taylor) stated that the units sold last 
month were 81,701, against 119,758 for the corresponding month of 
April last year. The works cost was £554, against £689 last year, 
and the profit was £526, exclusive of interest and redemption, 
against £661. In answer to the chairman, the engineer stated that 
the falling off was owing to the strike at the shipyards. After sone 
conversation respecting the subsidence of the electric plant buildings 
of the Corporation in Marsh-road, it was decided to improve the 
foundations as recommended by the engineer at an estimated cost of 
£1,000. It was agreed to accept Messrs. Callender and Oo.’s tender, 
amounting to £1,642, for a new cable. 


Wrexham.—At a meeting of the Electricity Supply Committee on 
the 15th ult. the electrical engineer submitted his monthly report, 
including the following statement: connections and supplies —used 
for tramways, 12,743 units, March, 1908; used for lighting, eto., 
41,509 units—total units generated, 54,252; new consumers con- 
nected, 3. It was resolved that a special rate be charged for outdoor 
arc lighting to consumers who take a supply of energy for lighting the 
interior of their premises, such charge to inolude the supply of carbons 
to the ordinary type of arc lamps and the care of same. The town 
clerk reported that the Council at a meeting held on the 31st ult. 
adopted the minutes ot the proceedings of this committee at & meeting 
held on the 25th ult., subject to the sum of £3,850 being substituted 
for £3,500 in a motion relating to the propesed application to the 
Local Government Board for sanction to the borrowing of money for 
the provision of an additional steam set and economiser at the 
electricity works. The report was adopted. 


Burnley.—Mr. W. O. E. Meade-King attended at the Burnley 
Town Hall on the Ist inst. to conduct an inquiry on behalf of the Local 
Government Board into the Town Council's application to borrow 
£26,460 for the purposes of the electricity undertaking. Mr. Roth- 
well deputy town clerk, explained that of the amount required 
£9.360 was for extension of the boiler-house, £10,000 for extension to 
electricity mains and for house service connections, and £7,100 for 
generating set and pump. Mr. Starkie, the electrical engineer, 
informed the inspector that the extensions were necessary because of 
the increased demand for electricity and the insufficiency of the plant 
to cope with any emergency. It was expected that the extensions 
would cover 10 years’ qoe During the past winter the maximum 
load for lighting and traction was 1,480 kw., and this only left 
500 kw. ав а stand-by, and meant, in the event of the 500-kw. plant 
becoming unavailable, all the other available plant would be demanded. 
In the event of a breakdown during next winter of one of the larger 
sets of generators, the station would be prevented from coping with 
the demand unless additional plant was installed. There was no 
opposition to the application. 


York.—In their monthly report the Electricity Committee of the 
City Council refer to the recent Local Government Board inquiry and 
to the suggestions made by the inspector on that occasion. The 
inspector suggested that the Corporation should apply for power to 
borrow certain sums for main extensions, etc., so as to obviate the 
money on such items being drawn from the bank before sanction was 
obtained. In view of this suggestion, the committee recommend the 
Council to apply to the L Government Board for sanction to the 
borrowing of the following sums for main extensions, etc., which it is 
estimated will be required during the next two years or so—viz.: for 
main services, £900; main extensions, £5,000; meters, £590; 
motors, £800; making a total of £7,200. The committee also state 
that they have again considered the request of the secretary of the 
Municipal Employés’ Association that the enginemen, etc., at the 
electricity works should be granted an increase in their present 
wages. The city electrical engineer has been instructed to obtain 
from other towns similar to York particulars of the wages paid to the 
men employed at the electricity works in such towns, to enable the 
committee to better consider the question. 


Nelson,—The electrical engineer states that the Corporation elec- 
tricity department has made a profit of £591. Os. 84d. for the year 
instead of £408. 1s. 2d. as estimated, allowing £250 for relief of 
rates and £541. Os. 8id. for the reduction of the debt on the old 
works. Owing to the new assessment on this department, the amount 
to be provided to meet the rates for the current year was just double 


THE ELECTRICAL ENGINEER, MAY 8, 1908. 


677 


the amount paid last year, £524 being required for this purpose alone. 
Considerable repairs were found necessary to the engines, but the 
dynamos have run as satisfactorily as ever. Owing to the increased 
output for light and power purposes, it will be necessary to fix two 
larger wattmeters on the switchboard before next winter. The appli: 
cations for new supplies, both for motive power and lighting, have 
been a very satisfactory feature during the past year. The day load 
is steadily increasing, and the demand for power will doubtless 
increase each year, secing that the use of motors is more commonly 
understood and appreciated than was the case a few years ago. The 
table shows that the units sold had increased as follows: ere 
119,270 in 1903 to 263,544 in 1908; motive power, 6,571 to 54, : 
tramways, 176,422 to 295,669; light railways, 170,611 in 1904 to 
239,794; and contract, 18,400 in 1903 to 19,472; and total units 
from 320,463 in 1903 to 872,534. 

Manchester.—The Electricity Committee of the Corporation have 
adopted their estimates of income and expenditure for the current 
year. The accounts continue to show satisfactory results, the surplus 
for the year just ended, after meeting interest and sinking fund charges 
and providing £40,000 for prospective renewals of plant (instead of 
£350,000 as estimated in April, 1907), being £18,177. Of this surplus 
£10,000 went as arranged 1n aid of rates and the balance to the reserve 
fand. The results would have been even better, to the extent of about 
£9,000, but for the high price of coal. To the Tramways Committee 
current had been supplied at 1'15d., instead of at 1:264. per unit as 
in 1906 7, representing a saving of £15,520. A further reduction in 
the traction price is probable in the year now commenced. The esti- 
mates for the ensuing Iu enable the committee to promise another 
grant of £10,0C0 in aid of rates, and this despite the fact that there 
will be temporarily а considerable reduction of income from lighting 
consumers, owing to lower prose which came into operation at 
Christmas last. This loss will, it is expected, be more than counter- 
balanced by the accession of new lighting business because of the 
lower prices. On capital account the committee estimate that they 
will need £143,500 in order to meet the rapidly growing demands for 
lighting and power and, to a lesser degree, for traction purposes. 


Stoke-on-Trent.—The electrical engineer presented his monthly 
report to his committee on the 2nd inst., in which he stated that 
during March 40,143 units wore supplied, an increase on the 
corresponding period of last year of 123 per cent., and that the 
number of consumers now on the books was 354, representing a total 
of 15,541 32-watt lamps for lighting and heating and 6223 h.p. in 
motors. The committee recommended that the tender of Messrs. 
Willans and Robinson, of Rugby, for the supply and fixing complete 
of a new steam generator and condenser, at the price of £2 265, be 
accepted, and that a contract be entered into with them therefor ; also 
that the tender of Messrs. Babcock and Wilcox for the supply and 
fixing complete of a new water-tube boiler, at the sum of £1,410, be 
accepted, and that а contract be entered into with them therefor. 
There were some other requirements, including £212 for meters from 
the Reason Manufacturing Oo. The electrical engineer reported on 
damage which had been occasioned to the Basford feeder and apparatus 
by the workmen of the Potteries Electric Traction Co., and on the 
negotiations which had passed between him and the company on the 
subject. The committee recommended that the town clerk be 
instructed to make application to the company for the cost of repairing 
the damage, and that he be authorised to take legal proceedings to 
recover such cost, if necessary. The report was adopted by the 
Council. 

Liverpool and District Electrical Association. — On Saturday, 
May 2, a large party of the above association, by kind permission of 
Mr. J. 8. Harmood Banner, paid a visit to the Pearson and Knowles 
Coppull Collieries, by 1.45 p.m. train from Lime-street Station to 
Wigan, at which point they were met by the firm's manager, Mr. 
Lowe. А journey was then made by electric car to Staudish. where 
conveyances awaited the party and conveyed them to the collieries. 
After all had changed into suitable clothing, and had been supp'ied 
with the all-important miner's lamp—which, by the way, is sealed 
and lighted electrically—the party divided into two portions, one 
going down No. 1 shaft and the other down No. 2 shaft. However, on 
arrival down below, instead of the inky darkness which was expected, 
it was found that the main passages were all well illuminated with 
electric light, and were in better condition for walking than many of 
the roads in the suburban districts of Liverpool. Much interest was 
shown in the haulage plant, the haulage being performed by an 
endless wire rope driven by a pair of 18in.-cylinder engines, 3ft. 
stroke. The party p-occeded right to the site of working operations, 
and, of course, each had to secure a piece of coal, mined by himself. 
The mines are ventilated by a Walker Indestructible fan, 22ft. 
diameter and 8ft. wide, with a double inlet, and judging by the 
experiences of the visitors the ventilation is excellent. On coming to 
the surface again, an inspection was made of the boiler-house, con- 
taining eight Lancashire boilers, 30ft. by 8ft., 100lb. pressure, the 
winding engines, screening plant, electric plant for light and power, 
and the workshops, etc. The pui у were then thoughtfully provided 
with tea, which was much enjoy«d, after which a very sincere vote of 
thanks was proposed to Mr. J. 8. Harmood Banuer and his able 
manager (Mr. Lowe) and staff for the very kindly way in which the 
association had been received and entertained. Mr. Samuel Frith, 
the association’s hon. secretary and treasurer, in putting the proposi- 
tion, spoke very warmly on the subject, as did also Mr. R. L. Myer, 
who seconded. Mr. Lowe, speaking on behalf of the colliery, expressed 
regret at the unavoidable absence of Mr. John Knowles, but stated he 
had much pleasure in accepting the vote of thanks, and it was great 
satisfaction to them that everyone had been so pleased with the visit. 
The party were then driven back to Wigan, and arrived in Liverpool 
in good time, after spending one of the most interesting and enjoyable 
days, and with a feeling of the utmost goodwill towards the Pearson 
and Knowles Colliery Co, 


TRACTION. 


Rio de Janeiro.—Tho Rio de Janeiro Tramway, s and Power 
Со. announce an issue of £3,560,000 second mortgage debentures. 

Kidsgrove.—The Urban District Council have decided to petition 
the Potteries Electric Tramways Co. to reduce the fares from Goldenhill 
to Tunstall. 

Brisbane Electric Tramways Investment Co. Traffic receipts 
of the Brisbane tramways for the month ended April 30 amounted to 
£14,460 ; corresponding week last year, £12,659— increase, £1,801. 

Lisbon Electric Tramways Co.—In their report for the year 1907 
the directors recommend a dividend of 5 per cent., together with the 
transfer of £5,000 to exchange reserve, raising it to £20,000, leaving 
£13,271 to be carried forward. 

Newport.—The total receipts of the Newport Corporation tramways 
for the week ending May 2, 1908, were £646. 11s. 9d., as compared 
with £604. 7s. ld. for the corresponding week of last year. The 
number of passengers carried was 154,881. 

South Metropolitan Electric Tramways and Lighting Co.— 
The accounts for the year 1907 show that after providing for deben- 
ture interest, preference dividend, and all other administration expenses 
а sum of £430 remains to be carried forward. 

Kirkoaldy.—The Tramway Committee of the Town Oouncil have 
agreed to recommend that cheap fares should be inaugurated on 
Wednesday afternoons between Kirkcaldy and Leven. This is likely 
to prove very popular with golfers and others. 

Buenos Ayres and Belgrano Electric Tramways Co.—The 
receipts for the week ending April 29, 1908, converted to gold, were 
£3,667, against a total of £5,718 for the corresponding week of last 
I Aggregates from Jan. 1, 1908, £64,094; correspondiug period 

ast year, £63,750—increase, £344, 

Coventry Electric Tramways Co.—The directors of the Coventry 
Electric Tramways Oo. announce a dividend of 34 per cent. (7s. per 
share) for the year, carrying £3,900 to reserve for depreciation and 
£114 forward. The directors propose to apply £4,000 in reducing the 
company’s indebtedness to New General Traction Oo. 

Middlesex.—The County Oouncil's opposition to the London 
United Tramways Bill, 1908, is directed against the proposal to the 
laying of a tramway over King Edward VII. Bridge (Kew Bridge). 
The Kew Bridge Act, 1898, expressly provides that it shall not be 
lawful for this to be done without the consent of the Oouncil. 

Accrington.—-At a meeting of the Council the question of revising 
the tram service on the Burnley-road length was considered, and the 
mayor suggested that in substitution of the present service the iy nd 
ment should be tried of giving a half-hourly service on certain days, 
and a quarter-hour service on busier days during the week, and this 
course was unanimously agreed to, the mayor being authorised to settle 
the revised time table. 

Nelson.—As a result of the year's working of the tramways depart- 
ment of the Corporation, instead of an estimated loss of £159. Os. 2d., 
there was a favourable balance of £22. 9s. 11d. Daring the year tho 
car miles run were 204,746 ; units used, 239 794; units per car mile, 
117; average miles per car per annum, 34,124; passengers carried, 
2,060,712; receipts per car mile, 8:651. ; passengers carried per car 
mile, 10:06 ; and times population carried, 54:235. 

Aberdeen.—The Electricity Committee of the Town Council have 
had under consideration the renewal of the agreement for the supply 
of electricity to the Aberdeen Suburban Tramway Oo., but, after 
discussion, have unanimously agreed that the price to be charged 
should be fixed by an arbitrator to be appointed by the Board of 
Trade. The monthly statement shows that 518,459 units were 
generated at the electric station during March, being an increase of 
upwards of 55,000 units as compared with March of last year. 

Stalybridge.—At the monthly meeting of the Stalybridge, Hyde, 
Dukintield, and Mossley Joint Tramways Board, the Chairman ot the 
Finance Committee said the loss fur the past year was a little over 
£10.000—2a considerable reduction on previous losses. Next year 
they might hope for still better results. It was satisfactory to know 
that this loss compared well with £16,000 in two furmer years, and 
£14,000 in another year. They had turned the corner, and they 
could look forward to success and prosperity in the near future. 

Pontypridd.—At a meeting of tho Electricity and Tramway Com- 
mittee of the Pontypridd District Council, the electrical engineer and 
manager (Mr. J. E. Teasdel) reported substantial increases in the 
receipts derivable from both the electric lighting and tramway depart- 
ments. During the past month the receipts from the former amounted 
to £580. 5s. 11d., as compared with £499. 17s. 9J. for the correspond- 
ing month of last year. The receipts on the Treforest and Clifynydd 
section gave an increase of nearly £100. The Trehavod section 
showed ва increase of £271. 5з. 10d. The committee resolved to 
apply for tenders for the construction of three additional cars. 

Dumbarton.—Messrs. J. G. White and Co., the contractors for 
the county 1 have made capital progress with their work, 
although much hindered by the wet weather they encountered in the 
early stages. The track is practically completed between Dumbarton 
and Alexandria, and the Board of de have been asked to fix an 
early date for the inspeotion of this section. Whenever that necessary 
preliminary has taken place the lino here will be tl rown open for 
traffic. The precise date of this inauguration will lik ly fall in the 
second week of May. The Dumbarton burgh tramvays are to be: 
linked up with the county line, and meantime Mr. J P. M'Mahon, 
late manager of the Northampton tramways, and who has been 
appointed manager to the Dumbarton Burgh end County lran.ways 
Co., has taken up his duties in the county town. 

Coventry.—The annual accounts of the Coventry Electric Tramways 
Co. show that during the past year the traffic receipts have been 
£29,000 and the net earnings £10,700, or £1,400 more than in tha 
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роон year, and £4,000 more than two years The divisible 

ce, after mortgage bond interest had been paid, is £8,500, and 
the directors recommend that the profit should be applied as follows: 
£5,900 to reserve for depreciation, £4,550 dividend at 34 per cent., 
£113 carried forward. The company's resources will thus permit of a 
further sum of £4,000 being applied in reduction of the company’s 
indebtedness to the Now General Traction Oo. The balance-sheet 
shows an expenditure of £10,000 during the year on construction and 

uipment, which brings the total capital expenditure up to £197,600. 
The total maintenance and working expenses of the year were £21,000. 

Belfast.—At the weekly meeting of the Tramway and Electrical 
Committee on the 4th inst., Sir Robert Anderson presiding, a lengthy 
communication was read from the Cavehill and Whitewell Tramway 
Oo. on the propose arrangements for the latter to get running over 
the lines of the Corporation, so as to give a through service from 
Whitewell to the centre of the city, the route being through one of 
the best residential suburbs of the city. The company asked the 
Corporation to rent the system for four years, pay 54 per cent. on the 
purchase price of £60,000 arranged for last year, but which fell 
through in Parliament, and some other details. It was finally resolved 
to recommend that a through service be established, the company to 
receive the receipts on their end of the route, and the Corporation the 
receipts on their end, on the basis of а 3d. fare, provided that the 
Сороса be at liberty to purchase the undertaking at £60,000 
within the next five years. 

Stoke-upon-Trent.—At the meeting of the Highway Committee, 
the town clerk reported on the further action taken by the clerk of 
the Staffordshire County Council and the town clerk of Hanley on 
behalf of the local authorities in opposition to the Potteries and North 
Staffordshire Tramways (Amendment) Order, and that it was now pro- 

that the County Council should seal a separate petition and the 

ocal authorities a joint petition against the Bill, of which the com- 

mittee approved. The town clerk also submitted draft of a clause 
which the company were prepared to insert in the order to endeavour 
to meet the objections of the local authorities, but which the County 
Council did not consider satisfactory, and of which the committee also 
did not approve. At а special meeting of the Highway Committee, 


the town clerk reported on an interview he had had with the clerk to 


the County Council, and submitted draft clauses which they were 
endeavouring to get inserted in the Tramways Amendment Order. He 
also submitted draft of the petition against the Bill. The Oouncil 
sanctioned the action of the committee. 

Dundee.—At a joint meeting the Tramways and Finance Oom- 
mittee of Dundee Town Council resolved that £1,000 per annum, 
beginning with the ensuing financial year, shall be applied from the 
free tramway earnings to the common good fund. As the tramway 
revenue exceeds £27,000, this allocation at 34 per cent. has already 
been earned. The Corporation Tramway Committee at their last 
meeting had under consideration the fixing of fares for the year 
ensuing from Whitsunday. The manager submitted a provisional 
estimate. It set forth that the working expenses for the ensuing year 
would be £16,248, for general expenses £4,215, for repairs aud main- 
tenance £7,376, and for power expenses (current being charged at 14d. per 
Board of Trade unit) £11,718. The total working expenses were put at 
£39,557, interest at £9,400, income tax on property at £350, sinkin 
fund at £6,100, depreciation on machinery and plant at £1,650, an 
the proposed contribution to the common good at £1,000—a total 
charge of £58,057. The revenue from receipts, advertising, and from 
parcel traffic was estimated to total £62,002, leaving a balance of 
25, 945 to be applied to the renewal fund in place of the sum of £7,305 
allowed by the assessor of railways for the year dealt with. Having 
regard to these figures, the committee decided to recommend that the 
fares should remain as at present. In view of the fact that the 34. stage 
between High - street and the first stopping place on the Ferry-road section 
was shorter than the run on other routes, it was decided to recommend 
that the first stage be extended to Wallace- street, leaving the second 
stage, between Dens - street and Springhill, as at present. In con- 
nection with the first 4d. stage on the Perth-road, Mr. Speed, the 
convener, moved that it be extended as from High-street to Small's- 
жура to Airlie- place. It was stated that the run in question was by 
no means the shortest in the system, and that any change would 
involve a loss of traffic. The proposal failed to find support and was 
allowed to drop. A remit was made to the manager to report upon 
contemplated improvements on the Downfield service. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Iford.—The Urban District Council invite tenders for the supply 
of feeder cable. Tenders by May 12. 

Tarragona —Tenders are invited for the erection of an electricity 
generating station. Tenders by May 31. 

Bedford.—Tenders are invited for the supply of coal for the 
electricity works. Tenders to the Town Olerk br Moy 15. 

Frankfort-on-Maine.—Tenders are invited for the supply of 
incandescent electric lamps for one year. Tenders by May 16. 

Queensland.—The Postmaster-General invites tenders for battery 
glassware, etc., battery material and chemicals, Tenders by June 1. 

Leipzig.—Tenders are invited by the Municipality for the supp! 
of two 2,500-kw. alternating-current generators. Tenders by May 13. 

South Australia.—The Postmaster-General invites tenders for 
telephone material, telephone instruments, and telephoneswitchboards. 
Tenders by June 3. 

Sofia.—Tenders are invited for the installation of electricity in 
mines. Particulars from the Director of Mines and Minerals. 
Tenders by June 19, 


Brussels.— Tenders are invited for the supply of underground 
conduit electric cable by tho Société Nationale dos Chemins de Fer 
Vicinaux. Tenders by May 27. 

Hackney.—The London County Council invite tenders for elec- 
trically wiring and fitting the tramways car-shed at Mare-street, 
Hackney, N.E. Tenders by May 12. 

Adelaide.—Tenders are invited by the Municipal Tramways Trust, 
Adelaide. for the supply, delivery, and layiug of underground electric 
cables. Tenders to the Chairman by June 25, 

New South Wales.—Tenders are invited for the supply, delivery, 
and erection of a branching metallic multip'e magneto switchboard 
at the Mosman Telephone Exchange. Tenders by Aug. 12. 

Darlington.—The Corporation invite tenders for the supply of a 


Lancashire boiler and superheater. Specification, etc., from the Borough 
Electrical Engineer. Tenders to the Town Clerk by May 11. 
Oban.—The Town Council invite tenders for the carrying out of 


alterations at the electric lighting station. Tenders to Mr. Alexander 
S. Black, town clerk, Municipal Buildings, Oban, by May 9. 

Birkenhead.—The Corporation invite tenders for the supply of 
coal to the electricity generating stations.  Particulars from Mr. W. 
Wyld, borough electrical engineer and tramways manager. Tenders 
by May 11. 

Dever.— Tenders are invited for the supply of coal for use at the 
electricity works between June 1, 1908, and July 51, 1909. Раг- 
ticulars from the Borough Electrical Engineer. Tenders to the Town 
Clerk by May 18. 


Salford.—Tenders are invited by the Electricity Committee for the 
supply and erection of cooling towers, pumps, etc., at the electricity 
station, Pendeton.  Particulars from the Borough Electrical Engineer. 
Tenders by May 25. 

Walsall.—The Electric Lighting Committee invite tendera for the 
supply and erection of condensing plant, including surface condenser, 
air pumps, cooling tower, and water purifier. Tenders to the Town 
Olerk by May 29. See advertisement. 

Southend.—The Corporation invite tenders for the supply and 
delivery of about 150 tons of rails, B.S. section. Particulars from 
Mr. Ernest J. Elford, O.E., borough engineer. Tenders to Mr. 
William Н. Snow, town clerk, by May 16. 

New South Wales.—Tenders are invited by the Postmaster- 
General for eight tons wire, hard-drawn copper (400lb. per mile), 
lyewt. tape binding, copper (200lb. per mile), 1,500 insulators, best 
white porcelain, large. Tenders by June 10. 

Bermondsey.—The Borough Oouncil invite tenders for the supply 
and erection of one boiler, one steam dynamo, one condenser, and 
cooling tower at the electricity and destructor works. Tenders to the 
Town Olerk by May 18. See advertisement in last issue. 

London, 8.W.—The London County Council invite tenders for 175 
double-deck car bodies, swing bolster trucks, and complete electrical 
equipments for overhead trolley, surface-contact, and underground 
conduit systems of electric traction. Tenders by May 9. 


Belfast.—Tenders are invited for the supply of five iron lattice- 
built electric light masts, "Oft. high from the ground line, with 
suitable base, for the Belfast Harbour Commissioners. Tendersto Mr. 
W. A. Currie, secretary, Harbour Office, Belfast, by May 13. 


(Wales).—The Main Colliery Co., Neath Abbey, invite 
tenders for the ercction of a power station at Brynooch. Plans, etc., 
may be seen at the offices of Mr. J. Cook Rees, architect, Neath. 
Tenders to Mr. Henry T. Wales, Main Colliery Oo., Neath Abbey. 


Victoria. — Tenders are invited for the following for the Postmaster- ‘ 
General's Department: 2,800 jacks, in strips of 20; 1 mile 64-wire 
switchboard cable; 50 3-conductor cords, 71. long, for B" boards; 
96 n plugs, and 66 listeniog and ringing keys. Tenders by 
June 9. 

Johannesburg.—Tenders are invited for a refuse destructor plant. 
Specification, etc., may be obtained from Messrs. E. W. Carling and 
Co., St. Dunstan’s- buildings, St. Dunstan’s-hill, London, Е.О. 
Tenders to the Town Clerk, Municipal Offices, Plein Park, Johannes- 
burg, by June 10. 

West Bromwich.—The Town Council invite tenders for the 
installation of a modern reſuse-destroying plant at their electricity 
works, Black Lake, West Bromwich. Particulars from Mr. Albert D. 
Greatorex, borough engineer and surveyor, Town Hall, West Brom- 
wich. Tenders by May 9. 


Uxbridge.—Tenders are invited for the necessary wiring and tubing, 
fittings, lamps, etc., for the electric lighting of four new blocks of 
buildings now in course of erection at their hospital, for the Uxbridge 
Joint Hospital Board. Tenders to Mr. William L. Eves, F. R. I. B. A., 
architect, 54, High-street, Uxbridge, by May 14. 

Western Australia.—The Postmaster-General invites tenders for 
650 telephone wall sets, 150 telephone table sets, 800 protectors, 
90 extension switch and bell] sets complete, 50 switchboards for 
4 lines, 20 ditto for 6 lines, 5 ditto for 12 lines, 5 ditto for 24 lines, 
20 telephone wall sets for party lines, 10 ditto. "Tenders by Sept. 7. 

Edinburgh.— The Corporation invite tenders for the electrical 
installation for lighting, heating, and power at the Oollege of Art, 
Edinburgh. Specification, etc., can be obtained at the office of Mr. 
Frank À. Newington, engineer, Electricity Supply Station, Dewar- 
к Edinburgh. Tenders to the Town Olerk, City Chambers, 

dinburgh, by May 14 

Rio de Janeiro. —Tenders are invited for the supply of new light- 
ing apparatus and accessories for the lighthouse on Кала Ieland. 
Tenders will be opened on June 2 іп the Ministry of Marine (Seccao 
de Pharóes) at Rio de Janeiro. No deposit is required. Further 

rticulars may be seen at the offices of the Commercial Intelligence 

ranch of the Board of Trade, 73, Basinghall-street, London, E. C. 
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Bristol— Tenders are invited by the Electrical Committee for (а) 
direct-current works power distribution boards at the Avonbauk 
electricity works; (5 extra high-tension and low-tension sub-station 
switchgear for Shirehampton ; (c) direct-current power switchgesr for 
supply to the Avonmouth Docks; (d) extension of galleries at the 
Avonmouth electricity works. Tenders for («) and (c) by May 11 and 
for (b) and (4) by May 18. See advertisement. 

London, 8.W.—The London County Council invite tenders for the 
supply and delivery of about 2,000 tons of steel girder tramway track 
rails and fastenings required for the electrification of further portions 
of the Council's tramways; also alternative tenders for supply and 
9 1 0 of about 5,000 tons of track rails and fastenings. Particulars 
from the chief engineer to the Council, Mr. Maurice Fitzmaurice 
dac at the County Hall, Spring-gardens, S.W. Ten- lors by 

ay 19. 


RESULTS OF TENDERS. 


Hackney.—The Electricity Committee recommend the acceptance 
of the tender of J. Hudson and Co. for the supply of 2,000 tons ol coal 
for the electric station. | 

Fulham.—The Electricity Committee recommend the acceptance of 
the tender of Siemens Bros. for the supply of 100 electric meters - їс, 
БО each of three and five ampere size—at a cost of 29s. each. 

Southampton. —The tender of West's Gas Improvement Co., 
Manchester, at £558, has been accepted for the supply and erection 
of а coal and ash conveyor at the Corporation electricity supply 
station. 

Metropolitan Asylums Board.—The tender of W. J Fryer and 
Co., of Bravington Works, Paddington, has been accepted for the 
nstallation of electric lighting, etc., at the South-Western Hospital 
and Ambulance Station for the sum of £3,434. 

Aberdeen.—The Electricity Committee recommend the acceptance 
of the tender of the British Insulated and Helsby Cables, Prescot, 
Lancashire, amounting to £35,575. 15e., for the supply of electric 
cables in connection with the Oults electric station. 

Bristol.— The Electrical Committee have accepted the tender of the 
Bedminster, etc., Collieries, Limited, for the annual supply of coal to 
the Avonbank electricity works ; also the tender of W. Cowlin and 


Son for the construction of one 150,000-gallon soft-water storage tank 


at Avonbank for £645. 

Stoke-on-Trent.—The Town Council have accepted the tenders of 
Willans and Robinson, of Rugby, for the supply and fixing of a new 
steam generator and condenser at the price of £2,265; Babcock and 
Wilcox for the supply and fixing of & new water-tube boiler for the 
eum of £1,410; British Insulated and Helsby Cables for strict box 
fittings (150 sets). £12. 10s., and for house service cut outs (150 sets, 
oo ; and that of the Reason Manufacturing Co. for 100 meters, 

Littleborough.—Messrs. Marple, Leach, and Co. have secured the 
contract for the complete equipment of the new mill being erected by 
the Tyne Ring Spinning Co. at Littleborough, near Manchester. 
This equipment consists of а complete generating plant, iacluding а 
1,200-kw. three-phase steam turbo-generator at 50 cycles, 400 volts ; а 
pilot lighting set; condensing plant with electrically-driven pumps; 
two 400-h. р тера induction motors at 485 r. p.m. ; two 100-h.p. 
motors at r.p.m. ; one 50-h.p. motor at 360 r.p.m., and a number 
of smaller motors. The contract includes the supply, delivery, and 
erection of the whole plant, including the wiring throughout. This 
section of the work, however, Messrs. Marples, Leach, and Co. will 
sublet to local contractors. 


OPENINGS FOR CONTRACTORS. 


ABERAVON—Workhouse, Margam District Council. 

ABERDARE—Hall, schoolrooms, outbuildings, etc., Trustees Siloa 
Welsh Independent Chapel. 

ABERDARE—Ten houses, Monk-street Building Club. 

AINSWORTH — Additions, Ainsworth Church (£600), Ecclesiastical 
Commissioners. 

ALBERTA—Carnegie free library in Calgary (£10,000). 

Auton — Enlargement, Normandy-street Council School, County 
Education Authority. 

AMMANFORD—Public lighting (£1,000), District Council. 

ANsLow—Council school, Staffs Education Committee. 

ANTRIM—Alterations and additions, Orumlin Dispensary and medical 
officer's residence, Guardians. 

ASHFORD (MIDDLESEX) — School, West District-road, Middlesex 
Education Committee. 

AsHFoRD — Council school, 
Authority. 

Avn—Dwelling-house, Virginia Gardens-road (£3,500) ; alterations, 
buildings, Main-street, Mr. A. M. Turner ; alterations, buildings, 
Cathcart-street (£150), Trustees, Ayr Junior Oonservative Olub ; 
office, etc., New-street (£100), Messrs. R. Armour and Sons; 
store, office, etc., Beresford-lane (£150), Mr. H. M'Quiston. 

BALLYKEEL —Teacher's residence, Rev. J. Mitehell, Anahilt. 

BALSALL HEATH— Fire station, Mosely-road, Town Council. 

BaxsrEAD—Ohurch, Burgh Heath (£5,000), Ecclesiastical Com- 
missioners. 

BABROOED— Secondary school. Мг. D. Pugh John, architect. 

BARNSTAPLE— Residence, Pilton Lawn. Mr. J. О. Southcombe, 
architect. А 


BaRNsTAPLE—Additions, St. Mary Magdalene (£1,726), 


Woodthorpe-lane, Kent Education 


BA E of houses, Darwell-avenue, Barton-road, Mr. J. C. 

wen. 

BEDLINoG—Secondary school, Bargoed Education Committee. 

BELTAST— School, Tates-avenue. Mr. T. Houston, architect. 

BELFAsT—Elcctric light masts, Harbour Commissioners. 

BERMONDSEY, S. E —Boiler, dynamo, etc., Borough Council. 

BERMONDSEY, S. E. —Disinfecting station, Borough Counsil. 

BERwIcK—Parochial hall (£2,000), Churchwardens. 

BETHNAL GREEN, E.—Conveniences, Meath Gardens, Architect’s 
Department, 19, Charing Cross-road. 

BIRKENSHAW — Sawmills, engine and boiler houses, Mr. R. F. 
Rogerson. 

BIRMINGHAM—Electricity undertaking (£251 285), Town Council. 

Biscot—Mission church at Leagrave, Vicar. 

BISHOPSTEIGNTON— Wesleyan chapel (£1,000). 

BisHor’s StToRTFORD—Secondary school, Essex and Herts Education 
Committees. 

BLackrooL—Church, Wesleyan Trustees. 

Bock N- Elementary school, Ohurch-street, Education Committee. 

BowsuRN—Elementary schools, Durham Education Committee. 

BraDFORD—Alterations, laundry, ete., City Hospital, Leeds-road, 
Town Council. 

Braprorp — Extension, technical college (£12,000), City Council. 

BRENrwOOD— Extension to grammar school, Essex Higher Education 
Committee. 

BRIDGWATER —Additional wing to school, Blake-street, Committee, 
Art and Technical School. 

BRIDLINGTON —Alterations, houses, Mr, J. Robinson ; bungalow, Carr- 
lane, Messrs. R. Musk and Son. 

Burcu HEATH Church (£5,000), Ecclesiastical Commissioners. 

Bury—Weaving shed, Vulcan Mill Co. 

CAMBERLEY —Temporary school, Surrey Elucation Committee. 

CAMBORNE—Church, congrega'ion of United Methodist Free Church. 

Canninc Town, E.—Additions, Canuiog Town 8:һоо!, West Ham 
Education Authority. 

CanToN—Parish hall (£1.649), Churchwardens of St. Oatherine. 

OarDIFF—New wing, V. M. C. A. buildings. 

CARDIFF—Three houses, Clive-road, Oantoa, Mr. R. Davies. 

CARMARTHEN — Renovation, shire hall (£1,695), County Council. 

CARRICKMACROsS - Housing scheme (£37,620), Rural District Council. 

CARSHALTON-—Public offices (£1,640), Mr. J. Day. 

CasTLE GATES —Congregational church, Coton-hill. 

CATANIA—Portland cement factory, local company. 

CuATHAM— Secondary school (£10,000), Kent Education Authority. 

CHATHAM—Nurees’ quarters, workhouse, Guardians, Medway Union. 

CHELMSFORD—Altsrations and additions to Chelmsford Essex 
Hospital and Dispensary, Building Committee. 

CHINGFORD—Elementary school (£5,642), Essex Elucation Com- 
mittee. 

CHISLEHURST -Depót, chapel, mortuary, and other buildings at 
cemetery, Urban District Oouncil. 

CHOBHAM - Elementary school, Surrey Education Committee. 

CLARKSTON — Additions to Caldereruise School, School Board. 

CLEETHOKrES —Additions and extensions to Ellison-strect School, 
Lindsey County Council. . 

CLITHEROE — Extensions to public hall, Clitheroe Public Hall Co. 

CLoNEs— Housing scheme (£15,284), Rural District Council. 

CoLNE—Electrieity purposes (£4,170) Town Council; scheme for 
Laths to be erccted at Swau Croft (£7,400). 

rri ee houses, Mr. J. Ootter, Rural District Council 

ces. 

CowDENBEATH—Houses, Stenhouse-street, Mr. W. Stewart. 

CRovpoN — Alterations, offices, Brighton-road Schools, Education 
Committee. 

DAlREAUX Scheme for eleetric lighting the town, local company. 

DARTFORD —Extensions, Livingstone Cottage Hospital. 

DaRWEN—Six houses, Higher Croft Estate, Mr. J. L. Crumblehulme. 

DoncasTER—Rebuilding Ram Hotel. Messrs. W. H. Wagstaff and 
S n, architects. 

Dover —Temporary infants’ school, Pier district, Town Council 

DovEBcovRT—Seocond portion Oongregational Church (£1,800). 

DuNDALK-—Alterations and improvements, workhouse, Guardians. 

DuRHAM—House and shop, Bowburn, Mr. T. Burns; rebuilding two 
houses, Hett, Messrs. J. and T. Pickering. 

DornILI.— Church, congregation of United Methodist Free Church. 


EaRDisLEY—House, Almeley Crossing, G. W. R. Co. 

EaRLEY—Parish room (£425), Churchwardens St. Peter's Church. 

East ARDSLEY—Six houses, Mr. A. K. Blackburn. 

EAST BARNET—Mortuary, East Barnet Urban District Council. 
EASTBOURNE—Additions to Stafford House, Upperton-road, convert 
same into municipal secondary school, Education Conimittee. 
East Ham—Extensions and additions to  secon!ary school 

(£3,000), Essex Education Committee. 

EccLEs—Four houses, Clarendon-crescent, Mr. A. Neil; 12 houses, 
Berkley-street, Mr. T. Fletcher; nine houses, Tindal-street, Peel 
Green, Mr. A. J. Eggington; shop, Barton Hall Engineering 
Works, Gorton-street, Peel Green, 
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Ennw VALE— Church, Arn oury-strect, Trostes of Та! ernacle Con- 
gregational Ohurch. 


EpINBURGH—House, New Pentland, Edinburgh and District Water 
Trustees. | 


EpinpurcH— Electrical installation, College of Art, Town Council. 
ELHAM—Additional accommodation, workhous», Guardians. | 
ELLAND—Six houses, Woodhousc-lane, Mr. F. Beaumont. 
EniTH—Forty-eight houses Hurst road. Mr. W. Egerton; workshop, 
l'ier-road, Messrs. J. T. Jarvis and Sons. 
ErrinGHaM—lInfirmary ward (£1,000), Board of Guardians. 
ExkrER— Restoration work to tower, Exeter Oathedral (£7,500). 
FENcE Hovses—Twenty-eight houses, Lambton Collieries, Limite]. 
FerMoY - Housing scheme (£9,200), Rural District Council. 
FINCHLEY—Six houses, Stanbops-avenue, Messrs Glanville and Co.; 
five shops and houses, Cornwall House Estate, Mr. F. Carter ; 


10 houses, Cornwall-avenue, Mr. К. Wood; two houses, Arden- 
томі, Mr. О. W. Scott. 


FiNzEAN—House, Woolend, Mr. J. Christie; addition to offices, 
Boghead, Mr. J. Greig. 

r Additions, club, Framwellgate Moor Workmen’s 

ub. 

FrimLEY—Cottage hospital, Hospital Cunimittee. 

Furness VALE—Church, Ecclesiastical Commissioners. 

GAINSBOROUGH —Institute, St. John's (S1, 500). 

GARNDIFFAITH—Institute and hall, Urban District Council. 

GLENCOE (ONTARIO)—Electric plant to supply light aud power, 
Municipal Council. 

(;LOUCESTER— Extensions to electricity maias (£2,000). 

GLYNCORRWG—Fifty houses, Glyncorrwg Colliery Co. 

GoDALMING—Six houses, Godalming Co operative Society. 

Gorey—Housing scheme (£7,340), Rural District Council. 

GonGIE — Corn market, Edinburgh Town Council. 


R school, Grangemautli Parish School 
ard. 


Grays—Additional school accommodation, Essex Education Com- 
mittee. 


GREENOCR— Sanatorium (£1,033), Parish Council. 

GnINDLETORD— Parish Church (£8,000), Churchwardens. 

GUILDFORD — Receiving wards,  p'rters lodge, ete., Board of 
Guardians. 

GviskLEY—Enlargements, parish church (£6,000), Churchwardens. 

Hackney, E.—Wooden bandstand, London Fields. 

Н aDLEIGH—Elementary school, Essex Education Committee. 

HAMSTERLEY—Primitive Methodist church, Trustees. 

НАввү —Elementary school (£1,660), Notts County Council. 

HARDOI— Extensions to district jail (Rs.10,000), Indien Government. 


HARROGATE—Ealarging bathing establishments (£12000), Town 
Council. 


HASLAND— House and shop, Birdholme, Mr. T. Wilcoxon. 
HASLIN DEN —Buildings, Prinny Hill, Town Council. 
HEALING —Elementary school, Lindsey County Council. 


HzLENsBURGH— Extensions to prem‘ses, Culquhoun-square, Crown 
Authorities. | 


HENZADA—Residence for supcrintendent of police (Rs.11,400), Burma 
Government. 

HouRSLO W Iron сараша, Zoar Chapel, Staines-road, Rev. J. E. 
Flegg; villas, School-Jane, Mr. T. Hiscocks. 

HvuppERsFIELD—Houses, Almondbury Bank, Mr. E. W. Lockwood. 


HVL — Warehouse, Ropery-street, Messrs. A. Sanderson and Oo.; 
offices, Alfred Gelder-street, Town Council. 


HurL—Mission church, Beverley-road, Trustees of the Christian 
Science Church. 


ILFonp — Roman Catholic school, Church-road, Manor Park, to 


accommodate 300 scholars. | 
INVERNESS—Two houses, Beauford-road, Mr. T. Munro. 


IstgwonTH—Six villas, Kilmorey-girdens, Mr. Н. J. Moyle; three 
houses, Talbut-road, Mr. A. Harris. 
KEIGHLEY — Six semi-detached cottages, Morton Banks, Keighley 
шне Co-operative Society ; stores, etc., Worth Valley Tool 
orks. 


Kintouch—Rebuilding Kinlough School, Select Vestry. 

LANCASTER - Extensions, Storey Technical Institute, Town Council. 

LANCHESTER—House and shop, Langley Park, Mr. W. Villson. 

LECKHAMPTON—Sanatorium (£8,509), Birmingham Town Council. 

LEICESTER—Masonic hall (£8,000). Mr. Н. Н. Thomson, architect. 

LEICESTER —Additions, town hall (£8,500), Town Council. 

LincotN—Infectious diseases hospital (£1,500), Corporation. 

LisMoRE—Housing scheme (£19,917), Rural Disti ict Council. 

LirrLE CoATEs—Elementary school, Lindsey Couaty Council. 

LITTLE CuMBRAE—Bchool, Largs School Board. 

LivERPooL—Newexchange, South John-street, National Telej.hone Co. 

LrLANDYSSUL—Public hall, Urban District Council. 

LLANSAMLET—Chapel, Peniel Green, Calvinistic Wesleyan Methodists. 

Locnore—School, Ballingry School Board. 

Luron—Wesleyan Methodist chapel, Dunstable-road (£844) ; chapel, 
Dallow-road (£864), Trustees. 

MaipsroNE—Electricity undertaking (£18,400), Town Council. 


MACCLESFIELD — Improvement and extension scheme, Brunswick 
Chapel (£2 500), Wesleyan Methodists. 

MAXCHESTER — Restoration work at cathedral (£2,000). 

MANNINGHAM— Branch library (£4,000), Town Oouneil; public 
conveniences, Rawson-square (£515). 

MARKET RasEN—Elementary school, Lindsey County Council. 

MERTHYR—Alterations, County Court, Town Council. 

MERTHYR TyprrL—Alterations, judges’ court, etc., Town Council. 

Mrxnonovau—Elementary school (£4,520), West Riding Education 
Committee. 

MILNSBRIDGE —Three houses, Radcliffe-road, Mr. J. Ainley. 

Mitton—Alterations, Butts Council School, Kent Education 
Committee. 

Mox rom — Four houses, Crawſord- street, Messrs. Meadowcroft aud 
Lombers; 12 houses, Crawford - street, Mcssrs, Sudlow aud 
Bannister. 

MorLEY (YorkKs)—Preaching-room, Banks Hill, Wesleyan Chapel 
Trustees, 

Мовтох —Alterations to school (£660), Lindsey County Oouncil. 

Moscow— Housing scheme, City Council 

MvNvppisuUwYN—QCouncil offices, Disti iet Council. 


NauTWwiCcH—United Methodist Free church (£2,700), Trustees. 

Navan—Scheme for lighting the town with electricity, Urban 
District Council. 

Newsury—Three houses, Gloucester road, West Fields, Mr. H. S. 
Benn; six houses, Kingsbridge-road, Mr. W. R. Allee; motor- 
house, J. Porter, Esq ; eight houses, Kingsbridge-road, Mr. C. 
New; two houses, Ба оа. Мг. Е. Gibbons; house, St. 
John's-ro id, Jas. Buchanan, Esq. : 

NEWCASTLE-UNDER. LYwE— Sunday schools, St. Paul's parish. 

Newton Аввот — Enlargement of isolation hospital, Hospital 
Committee. 

New PENTLAND— House, Edinburgh Water Trustees. 

NoTTINGHAM— Recreation rooms at Bulwell and Sherwood car-sheds, 
Tramways Committee. 

NorriNGHAM—Chancel aisle in church, Churehwardens St. Mary's 
Church. 

NuNEATON—Public abattoir (£1,800), Town Council. 

OsaN—Alterations, electric lighting station, Town Council. 

OswALDTWISTLE —Council school, Stanhill Education Authority. 

Over HEDOE— Primitive Methodist chapel. Mr. Smithson, Leeds, 
architect. 

Oxrorp—Additions, police station, Commissioners of Public Works. 

PATELEY BRIDGE — Wesleyan chapel (£2,000), Trustees. 

PENDRYN—Additions, Welsh Calvinistic Chapel, Trustees. 

PENRHYNDEUDRAETH — Boiler-house and workhouse. 
Roberts, architect. 

Pontypripp—Three villas, Mr. J. E. Sp..kett. 

Rapstock—Two houses, Wells road. Plans passed by Urban District 
Council. 

RanscaTE—Re-erection, chief post office (£11,000), Commissioners of 
Public Works. 

RAWTENSTALL—Electricity undertaking (£34,000), Town Council. 

RAYLEIGH—Elementary school to accommodate 240 scholars, Essex 
Education Committee. 

REDDITCH— Extensions, secondary school, Higher Education Com- 
mittee. | 

Втснмох›—Теп houses, Artichoke-alley, Town Council. 

RoMroRD--Elementary school to accommodate 280 scholars, Essex 
Education Committee. 

RosyTH — Explosive factory, Admira'ty. 

Sr. ERME — Restoration of parish church, Ecclesiastical Commissioners, 

SALTERHBBBLE— Wesleyan chapel and schools, Stafford square. 

SaLTLEY—Pumping station, Saltley Works (£2,950), Birmingham 
Drainage Board. 

SCARBOROUGH - Public conveniences (£550), Town Council. . 

SEATON—Two houses near Seaton Beach Hotel, Messrs. E. Harbottle 
and Son. 

SuAw—Additions, house, Shawside, Mr. W. Taylor. 

SuorroN— Vestry to Shotton Church (£500), Rector. 

SHREWsBURY—Secondary school, Shropshire Education Committee. 

SITTINGBOURNE—Alterations, Holy Trinity School, Board of 
Education; Oouncil school, Kent Education Authority. 

SkEGNEss—Elementary school, Lindsey County Education Committee. 

SovuTHAMPTON—Additions, grammar school, Argyle-road, Corporation 
Education Committee. 

SouTHEND—Four houses, Sunningdale-avenue, Dr. Vallance ; house, 
Boscombe-road, Mr. Е. Fuller; house, Eastwood-road, Mr. B. Е. 
Parkes ; two houses, Boscombe-road, Mr. E. Leaney ; two houses, 
Glenwood-avenue, Mr. E. E. Everett ; two houses, Westborough- 
road, Mr. C. H. Jerrard ; two houses and shops, Westborough- 
:0ad, Mr. W. Squire; six houses, Beedell-avenue, Mr. J. T. 
Overall; house and studio, Leigh-road, Messrs. Bailey and 
Bullen ; house and motor-house, Drake-road, Mr. G. H. Thorley ; 
extensions, borough sanatorium, Town Council. 

SovrH KILLINGHOLME—Elementary school, Lindsey County Council. 

Sourn SHIELDs—Tower added to St. Michael's Church (£812). 

SOUTHWARK, S. E.—Engine-house block at fire brigade headquarters 
London County Council. | | 
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STAFFORD—Extensions, Corporation-street Council School (26,200), 
enlargement North-street Council School, Education Authority. 

STAIRES— Five shops, Links Estate, Mr. C. W. Calcot; two shops, 
Woodthorp-road, Mr. А. Francis, 

STANLEY— Two houses, Bircham-street, South Moor; two houses, 
Mitohell-street, South Moor. Plans passed by Council. 

SrockPoRT—High school, Beech - road, Oale Green (£11,000), Educa- 
tion Committee. 

SwANSEA—Sbop, Wind-street, Messrs, Fitt Bros. and Davies. 

TANDRAGEE—Methodist manse. Mr. Walley, architect. 

TEDDINGTON—Additions, St. Alban's Ohurch, Rev. A. M. Cazelet. 

TENDRING—Cottage homes for children, Board of Guardians. 

THOLTHOR?PE — Alterations and additions, Oouncil school, North 
Riding Education Committee. 

THORNTON-IN-ORAVEN—Mission church (£3,000). 

THORNTON-LE-DaLE— Wesleyan church and schools, Mr. A. Lambert, 
architect. 

THURLBY—Alterations, Thurlby Grove House, Mr. G. Ancients. 

TiLBURY—Enlargement and alterations, Ohadwell-street St. Mary's 
Schools, Essex Education Committee. 

TiNGLEY— Wesleyan Sunday school (£1,300), Trustees. 

TiPrREE—Elementary school, Education Authority. 

TRELAw—Memorial hall. Messrs, Evans and Williams, Pontypridd, 
architects, 

TyNEMouTH—Additions to hospital at workhouse, Guardians. 

UxXBRIDOR— Electric lighting of four new blocks of buildings, Joint 
Hospital Board. 

W instruction centre, eto., Walsall Education Com- 
mittee. 

W ALTHAM—House, etc., Stone-street, Mr: W. Langford. 

WALTHAMSTOW—Faotory and spirit-room, Blackhorse-lane, Micanite 
and Insulator Co.; 12 houses, Beech Hall-road, Mr. О. H. 
Watling ; five houses, Mr. F. B, Amos; studio, Westbury-road, 
Mr. К. A. Briggs; addition to school, Raglan-road, Mr. 8. J. 
Moulds; dairy and stables, Forest-road, Mr. W. A. Lewis ; house, 
Worcester-road, Mr. F. Mayhew. 

WaAnRBOoROUGH—A(dditions, Council 
Committee. 

Watrorp—Shop and offices, Aldenham-road, Mr. J. Rod well; two 
houses, Hempstead-road, Messrs. Clark Bros.; two villas, Kings- 
field-road, Mr. J. Freshwater; two houses, Field-road, Mr. 
Wright ; five houses, Judge-street, Mr. J. Russell ; two houses, 
Sussex-road, Mr. Sutton. 

WESTCLIFFE-oN-SEA— Church, Crowstone-road, Ecclesiastical Com- 
missioners. 

Моливи, Brieklayers Arms, Hallgate, Oldfield Brewery 


schools, Surrey Education 


WiNTON—Nineteen houses, Anson-street, Mr. F. C. Gill. 

WokiNG —Extensions, elementary school, Surrey Education Oom- 
mittee, 

WoLsTANtoN—Improvements, Silverdale Council Schools (£145), 
Council. 

WooLER—Mart, Wooler Livestock Auction Mart Co. 

WonTHING—Elementary school, Ham-road, Broadwater, Education 
Committee. 


PROVISIONAL PATENTS, 1908. 


APRIL 24, 

$929. Improvements in telephone circuits for use in oom- 
bination with automatic apparatus for indicating or 
recording at a distance changes of level of water, or 
other fluids in reservoirs, tanks, or tideways, or of 
gasholders or other structures or articles. William 
McWhirter and Anthony Clark McWhirter, 212, Holm- 
street, Glasgow. 

$934. Improved electric block system and apparatus for 
railways and tramways. Walter He Edridge, and 
Fortuné Justinien and Saint Charles Pradel, trading as 
Pradel and Justinien, 21, Great St. Helens, London. 

8941. Improvements in or relating to magneto machines 
chiefly for the ignition of intornal-oombustion engines. 
John Dalrymple Bell, 18, Hertford-street, Coventry. 
(Application for patent of addition to No. 20986/07.) 

8962. Improvements in insulated  eleotrio conductors, con- 
tacts, and the like. Edward Neville Bray and Bray, 
Markham, and Reiss, Limited, 18, Southampton-buildings, 
London. | 

$908. Improvements in installations for electrically con- 
trolling railway points or the like. Siemens Bros. and 
Co., Limited, Birkbeck Bank-chambers, Southampton- 
buildings, London. (Siemens und Halske Akt.-Ges., 
Germany.) (Complete specification.) 

$972. Improvements in gonerators for high-frequoncy electric 
ourrents. John Groeme Balsillie, Clun House, Surrey- 
street, London. 

$984. Improved telegraphic instrument. 
6, Lord-street, Liverpool. 

3086. Improvements in or relating to electric telegraphy 
and telephony. Sidney George Brown, 7, Southampton- 
buildings, London. | 


George W. Hanter, 


8991. Improvements in and relating to electric aro lamps. 
The Electrical Company, Limited, and Franz Schaefer, 
85, Cannon-street, London. 

$996, Contrivance and apparatus for storing tho heat 
furnished by a source of electricity. Société Anonyme 
L'Electricité Moderne, 22, Southampton-buildings, London. 
(Date applied for under Section 91 of the Act, April 6, 
1908, being date of application in France.) (Complete 
specification.) 

APRIL 25. 


$997. Improved means for ventilating or cooling laminated 
iron cores carrying a magnetio flux whose principal 
or only component is a simple alternating flux. 
Archibald Reith Low, 121, West George-street, Glasgow. 

9008. Improved illuminated electrically-operated apparatus 
for displaying advertisements, announcements, and 
the like, day and night. Arthur Hichardson, 116, 
Trewhitt-road, Heaton, Newcastle, Durham. | 

9023. Improvements in the construction of electric соп: 
Gensers. Edouard  Deniéport, 100, Wellington-street, 
Glasgow. (Date applicd for under Section 91 of the Act, 

ept. 50, 1907, being date of application in Franco.) 
(Complete specification ) 

9033. Improvements in or relating to commutating dynamo- 
electric machines. Valere Alfred Fynn, 18, Blessington- 
toad, Blackheatb. 

9049. Improvements in or relating to eleotrodos for the 
pplication of high-frequenoy electrio currents. 
owland Houghton, Stuart House, Edward's-terrace, Cardiff. 

9077. Improvements in insulating wire conductors for electric 
eurrents. William Edward Lake, 7, Southampton-build- 
ings, London. (Paul Schroder, Germany.) (Complete 
specification.) 

9080. Improvements in secondary batteries or accumulators. 
Walter Wardle, 55, Market-street, Manchester. 

APRIL 27. 

9090. Improvements in insulating maohines for electrical 
apparatus. Joseph Fitzalan Simpson and Arthur Whitten 
Brown, 23, King-street West, Manchester. M 

9097. Improved holders for tungsten filaments in electric 
lamps. Deutsche Gasglühlicht Akt.-Ges. (Auerges), 55, 
Chancery-lane, London. (Date applied for under Section 91 
of the Act, Feb. 13, 1908, being date of application in 
Germany.) (Complete specification.) 

9099. Trolley for electric railways and tramways. Alfred 
Wermann, 115, Cannon-street, London. (Complete specifi- 
cation.) 

9198. Improvements in flexible stands for supporting eleotrio 
and other lamps. Frank Grant Grimler and Henry A. 

„ Neyland, 53, Chancery-lane, London. (Complete specifi- 
cation.) 

9133. Improved eleotromotor. Ida Mary Hawkins, 19, Holborn- 
viaduct, London. 

9146. Improvements in and relating to electric transformers. 
Akt.-Ges. Brown, Boveri, und Cie, 18, Southampton- 
buildings, London. (Date applied for under Section 91 of 
the Act, April 26, 1907, being date of application in 
Switzerland.) (Complete specification.) 


APRIL 28. Ў 

9156. Improved device for opening and olosing an electrical 
oirouit, more particularly intended for testing the 
ignition of multiple-cylinder internal - combustion 
engines. Frederick Herbert Wynne, 1, Imperial-buildings, 
East Croydon, Surrey. 

9195. Improvements in automatic electric lifts. Charles 
George Major, Edwin Charles Stevens, and Percy Herbert 
Stevens, Janus Works, Queen’s-road, Battersea, London. 

9203. Improvements in and relating to signalling apparatus 
for electric railways and tramways. Percival John 
Pringle and George William Green, 323, High Holborn, 
London. 

9222. Improvement in electric aro lamps. Charles Augustus 
Carpenter and Oscar Thomas Banks, 49, Mortimer-street, 
London. 

9999. Improvements in and relating to eleotrically-controlled 
olocks. Walter Thomas Giles, 4, South-street, Finsbury, 
London. 

9231. Improvements in electrical railway signalling systems. 
William Hogan Lewers, 51, Pathfield-road, Streatham, 
London. 

9295. Improvements in electrical railway signalling systems. 
William Hogan Lewers, 51, Pathfield-road, Streatham, 

4 London. 

9237. Improvements in and relating to devices fer protecting 
transformers, cables, and other electrical apparatus. 
Allgemeine Elektricitäts-Ges., 83, Oannon-street, London. 
(Date applied for under Section 91 of the Act, April 29, 
1907, being date of application in Germany.) (Complete 
specification. ) 

APRIL 29. 


9254. Improvements in electricity integrating meters. Rankin 
Kennedy, 60, Norse-road, Scotstoun, Glasgow. | 

9257. Improvements in incandescent electric lampe. James 
Cochran, 17, St. Ann's-square, Manchester, 
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9241. Improvements in electric aro lamps. Adrian Denman 
Jones, Hartham Works, Hartham-road, Holloway, London. 
(Application for patent of addition to No. 5060 07. ) 

$960. Improvements in or relating to electrical contact 
breakers for use on internal-combustion engines. 
Sydney Slater Guy, High-street-chambers, Coventry. 

9988. Improvements in electricity meters for use E: connoc- 
tion with tho charging and discharging of storage 
batterios. Hermann Aron, 47, Lincoln's-inn-fields, London. 
(Complete specification.) 

9989. Improvements in multiple tariff electricity moters. 
Hermann Aron, 47, Lincoln’s-inn-fields, London. (Complete 
specification). 

9201. Improvements in and relating to electromagnets. 
Maximillien Kotyra, 47, Lincoln's-inn fields, London. 

APRIL 30. 

9323. Improvements in mechanical connectors for electric 
cables. John Stratton and Ernest Alexander Olaremont, 
4, Bloomsbury-square, London. (Oomplete specification. ) 

9394. Improved arc lamp oovering. Robert Thomas Vigar, 
High. street, Oaterham, Surrey. 

9335. Improvements in electrical and attendant arrangements 
for controlling the locking and unlooking of railway 
carriage and other doors. Frederick Brown and Robert 
James Rudall, 5, John Dalton-street, Manchester. 

9390. Trolley head for clectric tramoars. Jesse Orlando Millard, 
192, Peel Green-road, Patricroft, Manchester. (Complete 
specification. ) 

9362. Improved suspending device particularly applicable for 
use with electric, or other lamps, William 
Howard Ohipperfield, 149, Strand, London. 

Improvements in plates for electrical acoumulators. 
Léonard Mériguet, 53, Chancery-lane, Lundon. 


9405. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on May 14.) 


1907. 

1298. Converting direct into alternating cursents by moans 
of the electric arc. Ruhmer. 

$742, Electrical controllers or switches. Oppermann. 

$951. Distribution of electricity. Davy. 

8999. Machines or apparatus for reproducing in ordinary 
characters telegraphic or other messagos or intelli- 
gence in the form of perforations in а tape. Creed 
and Ooulson. 

9576, Method of and apparatus for starting electromotors 
and regulating their action. Thursfield. 

11165. Electrical distribution. Highfield. 

12139. Manufacture of filaments for electric lamps. Planchon. 

12585. урла for telegraphing type-printed messages. 

aar. 

12712. Means for obtaining unldirectional electric current 
from spark ооїш. Miller. 

13891. Apparatus for treating liquids electrolytically. Tate. 

14162. Apparatus for igniting gas electrically. Plumstead, and 
Newton and Lawrence, Limited. 

14368. Automatic telephone ä Lake. 
Thompson Company.) 

15171. Method of insulating sheet metal and other  eleotrio 
conductors. British Thomson-Houston Company. (General 
Electric Company.) 

16166. Supplying ot current to electrico motors in serios 
systems, Highfield. 

16500. Electric self-winding elooks. Lake. (Sanford.) 

16531. Supports for the filaments of electric incandescent 
lamps. British Thomson-Houston Company. (General 
Electric Company.) 

17046. Application of electricity for stimulating vegetable 
growth. Newman and Lodge. 

18101. Process for the manufacture of eleotrio insulating 
ma also suitable for building purposes. 
Wunner'sche Bitumen-Werke Ges. (Date applied for under 
International Convention, April 29, 1907.) 

21007. Electromotors. Allison. (Behan.) 

21827. Single-phase series alternating-current commutator 


motors. Latour. (Date applied for under International 
Convention, Oct. 5, 1906.) 


22085. Electric batteries. Schwarzwalder. 

23199. Aro lamps.  Timar and Von Dreger. (Date applied for 
under International Convention, Sept. 4, 1907.) 

26920. Electrical looking apparatus for railway signals. 
Siemens Bros. and Co. (Siemens und Halske Akt.-Ges.) 

26937. Coin-operated apparatus for controlling the supply of 
electricity. Evans. 

27788. Means for making electrical joints or conneotions. 
Denny. (Eastgate and Horn.) 

1908. 


898, Bearings for  eleotromagnetio sparking machines. 
Firm Robert Bosch. (Date applied for under International 
Convention, Sept. 23, 1907.) 


(Charles M. 


COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amouot 


Name. 


Ordinary. Nos. 1 125,000 ........................-. 
British Aluminium Co., 9 2 001-40,000 .............. 
7 per cent. Oum. Pref. % 1-40000.................... 
“А” 6 per cent. Cum. Pref., 1-20, 8 

——— 4 рег cent. Funding Certifi 1-20 
р I жш lst Mort. Deb. 8 


2 „ „ „ „ „6% „%% „%„%4[ „6 


62 2 2 „„ „6 „„ „ „„ о о 


British 12 tefie and Helsby Cables, Ord., 1-100, 000. 
6 per cent. Cum. Pref., 1-100.000 

44 per cent. Mortgage Deoentures ................ 

British Tnomson-Houston Oo., 44 per cent. let Mort. Deb. 

Stock, Rede.. оен ое 

British Westin 

275,001-415,000) .................. 6..6... оное hr 

4 per cent. М. Debenture 8 


262 22 „ „„ „ „„ „4% 


, Red. 100 .. 
t Loch Leven Deb. (Reg ). Red., 1-3 000 100 


ortgage tock 100 .. 
Brush Electrical Engineering, Ordinary, Nos. 1-105 751 .... 2 .. 


— — Non. Cum, 6 per cent., Prein. 2 
44 per cent. let Debenture Stock .................. 100 
рег cent. 2nd Debenture Stock 3 100 
Caliender's Cable, Dobenturee ss. 100 .. 
Ordinary .......cccee eene ether 5 
5 per cent. Pref. iii... 5 .. 
Consolidated 83 Oo., Ordinary, 1-110, O0 1 
Crompton and (o“bUbUI .. 3 
5 рег oent Debentures . eene 10⁰ 
Dick, Kerr. and Co., Ordinary, 1.250000 JC 1 
6 per cent. "Cum. Pref., 1-305000 .................. 1 
8 Ben ЛШ urs Stock. Red. . сака ОО 
Bdison an United, A” Shares, 1-39 бі oon 3 
** A" Shares, 01-017,159 .......... 5 
5 per cent. Debentures ............................ 100 
4 рег cent. Deb. Stock, Red. ...................... 100 
Electric Construction, Nos. 1 to 112.100 .................... 2 
7 per cent. Cumulative Pref. . e 
4 per cent. Perp. 1st Mort. H 100 .. 
Electrolytic Alkali Co., Ordinary, 1- F 1 
Ferranti, Limited, 5 per cenit lst Mort. Deb. Stock. Hed 100 .. 
General Blectric Gompan (1900) 5 per cent. Cum. Pref. 10 .. 
т cent. 1% Mort. Deb. Stock .................. . 10 .. 
W. T. He ey's Telegraph Works, Ordinary ................ 5 
per cent. Preference ............................ 5 .. 
—— $ per cent. Беһепбигез_.......................... 100 .. 
India Rubber, Gutta Percha, and Telegraph Works . 10 .. 
4 per cent. Debentures 100 
National Klectric Gonstraction Co., 1-170,000 


Parker, Thos., Limited, Ordin 


6 —‚ ZëD‚f ⏑%’— τ 


ary 10 
Peebles Bruce) and Oo., 6 per cent. Cum. Pref , Lea eames тй m 


тер сомо 1 Maintenance 
per cen 
White, J. pe Go e cack. Cum. Prei., 115,000 


Eleetrie Lighting and Supply.— 


er 
10 


Name. 2 
Adelaide Electric supply 00 О, 6 p c. Cum. Pref., 1-10, wan 5 
Bournemouth and Poole, Ordinaqa 10 
рег мын ua Pret .501-16,000................ 10 
6 des cent. Cum. Secon Pret., 15.001-22,500 ........ 10 
44 per cent. Debenture Stock, Red. ................ 100 . 
Bromley (Kent) Electric t and Power Oo. .............. b 
per cent. 1st Debenture S RSM. 100 
Brompton and Kensington, Ordinary .................... 5 
cent, Preference e 5 .. 
Calcutta E о 80500080000 Corp., Ordinary, Nos. 1-50, 000 =A ; 
Cambridge а сана Supply Company, £10 Ord. . 8 
Canadian General Electric Co, Common 8 Shares $100 
7 per cent. Cum. Pref. Stock C $100 . 
Central Electric с Supply 4 per cent. Guar. Deb. Stock ...... НЕ А 
Charing COD Cross, West nd, and City Electric Supply, Ord. В 
V 100.000 8 
—4 cent. рерге Stock, Bed em ax " 
“Оу Undertaking "abb Gem md 140,000 5 
ditto ) 40, m 00. ТОТ тя 5 
Chelsea Electricity Supply . " унаа 6 
44 per cent. Debent tures .100 . 
Chic Edison Co., 1st Mt. 5 р.с. `50-уг.. 919. Bas. ned. 
BUT M —————— E $1000 T 
City of London, Ordinary r a (id эе 
—— 6 per cent. Cumalative Pref. . 10 
———— per cent. Debenture Stockck n 100 . 
44 per cent. 2nd Deb. Stk.. Red. .................. 100 
City of Wellington Blectric Light aod Power Co, 5 per 
cent, Realstered lst Debs., Bed., 1-1. 6000000 
Cordoba Liebt and Power Co., ‘Ist Mt. Stl. 5 per cent. Bds., 100 
County ot " Durbam Electrical Power Listribution Oo., 
Ordina; 10,001-50,000 ................................ 5 
5 per cent. Preference, h ( 5 
County of don Elec. Supply, Ordinary Sd aida eu esa ile sis 10 
6 per сеці. Cum. Frein. . 10 .. 
44 per cent. Debentures Prov. Certe. All pd., жн 100 .. 
44 per cent. 2nd Debentures Prov Certa a ©» 
Edmundson s Blectricity Corporation, ordinary: 190, 000... 8 
6 per cent. Cum Pref.. ig сэ» 


44 per cent. Firat Mort. Deb... 100 
Electrical _perelopment Co. of Ontario. 5 per “cent. let 
Mort. wu bos vold Bonds, 10,751-15,750 


Electric * 
per cent Debenture Stock, Rd. . 
Electric 8 91 Co. of Victoria, 5 per cent. lat Mt. "Deb. 
stock, Red. 


Traction Co. of Aust., 6 pc. Cm. Pt, 1-30,000 105 К 


Last price. 
72 


un ' 516 
3/16-5/16 


ia Last price 


95-98 
90-93 


. 3/16 5/16 
. 73-83 


jn VR ⁵ð d ↄ MEET RR 100 
Folkestone Electric Supply, Or o хов 1 "a 0 tod 5 
per cent. Cum. Pref., Nos. 1-10.00 .............. (05. 
14 per севе TET Пер ee еа yu 100 J 
Hove Electric Lighting, Ord., 1-15,000 .. 57" 
Indian Electric Sup y and Наси Oo, 6 per cent. Gon. 
struction Deb. btock, Red. .... 100 . 
Isle of Wight Elec. Lt. and Pør., 44 ра. Db. Stk., Bed .... 100 
Kal ше "Y wm Power m Lighting, 6 per cent. kun : 

e es; 4° asooo 
Kensington and Knightabridge Elec. Lt., Ord, 1-21,000...... 5 
Kensington and Knightabridge and Nottiug Hill, 4 per 

cent, Debenture 


2 6 % „ „% %% % 99960609902 овоо оооооеово 


96-99 
93-104 
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£ 
London Electric, Ordinary 66 6 %%% %%% %%% %%% „%% ов %%% %% „ % „„ ве ее 3 ee 1t 
5 Debe ed.. A. 
per cent. 1st Mo age nture Stock, R . 100 EN 90-95 
Madras Electric Sup RA Corporation 5 per cent. Construc- 
tion Deb. Stock, 100.001 5 an or 6500 all paid .......... 100 . 89-92 xd 
Metropolitan Ordin es Do. 4045 
44 per cent. rat Мосар E Btock.. — 100 .. 10718 
Hi per cent. Cum. Pref.. B 6 41-54 
рег oent. Mu tg: ge Debenture, „ 100 85 
Mexican ] с Light Co., ^ per cen. t. lst Mort. Gojo à ds. 
1935, C 1-1,000 ($100), D 1-5,000 4$500), М 1 4,<С0 $1000 — 76-73 р с. 
Mexican тин and Power Co., Capital BLOCK .............. 4: 4-48) 
$500) 00194 00 ra Mest Gold Bonds, Keo., 1-4,000 18 70 
Mid Ed уен Power Dis., 44 p.c lst Mort. Deb... — 96-99 
Newoastie-upop-Tyne Rlectilo supply, Ordinary: 1-57, 008 . 5 .. 4 
do., 57,010-75,000 . 5 .. -6 
do., 75 001.87. 500 (issued at £2 prem, ‚ 16s. "paid .. 5 .. 972 
д por gente Pref., 1-97;009 HEP 54-6 
001-87, 500 Чеш at 10s. prem., 48 paid).. 5 
Not tit g E Merc "Lighting 0 dad aac EN NP 10 114-124 
per cent. Firat Mort. Debs. Nos. 1 a (hg * . 106 96-97 
Oxford Blectric, Ordinary, 1-96 and маре 510.. 5 н 63 
4 per cent. Debenture Stock ...................... -98 
River Pa Blectricity Co., Ord., 1- iis 185 & 120. 501-120 507 1 &-1 
6 per cent. Non-Cum. Pref., 1-100,000.............. 1 -1 
5 per cent. Debenture Stock. Red 10% — 96-99 
Rosario Blectric Co, 6 per cent. € um. Pref , 1-20 000.. 5 . 4854 
6 per cent. Cum. 2nd Pret. S 5 .. 445 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures .......................... 00 98 
Shawin Water and Power Co., 5 p.c. Cons. let xiii Pos. — 12-104 p c. 
Smithfield Marketa Blectric Bupply, rd., a 5 nade 5 .. a 
r cent. Debenture Stock te „„ WOO). жу: 10-7 
South London. Ordinary ees (D .. 29-25 xd 
South Metropolitan Rlecirio Light and i Bower, Ord. sat edu l- 4s 11 
7 per cent. Cum Pref. .... -— m 9105 
4i per cent. lst Mort. Deb. ........................ 100 1 
Bt. James's and Pall Mall, Ordinary, 101-20,080.............. 5 74-84 
7 per cent. Pref. .................................. 5 d 
34 per cent. рећђ................................... . .. 2890 
Urban Ei«ctric Supply Co., Ordinary, 8-50, 007 5 .. 18 94 
5 per cent. Cumulative Preference, 50 001 80, 000.. D .. 1 2% 
44 per cent. xi Mort. Debenture мо, Red. a1 .. YE 
Weetminster, Ordin ees D. 148 
——— 44 per cent. . Pref., 110,101-138,251 ............ 5 43-54 
Eleetrie Tramways.— E 
oun 
Name. pai. Lest A los. 
Anglo-Argentine, 6 per cent. Cum. Pref., 1-250, 007) 5 .. 63 62 
10 per cent. Non · Cum. aud Pref., 2£0, 008. 280,007 :.. 5 .. 748 
Permanent 6 per cent Debenture t tock, 1888 ...... 100 .. 136.141 
Auckland klec. Trame., 5 p.c. 16: Mor. Leb. Stk, Red. 100 104-107 
Barcelona Tramways, Ord., 1-200000 ........................ 10 — 
5 per cent. Cum. Pret. hares, 1-10 000 ............ 10 — 
2 Бег cent. Deb., Red., 1.600 ...................... 100 ~ 
r cent. Red. Deb. Stock V8 100 .. — 
Bath ше? amways, Ld., Pref. Ord. Shares, 75,001-1£0,606 1 Hi 
per cent. Cum. Pret. Shares, 1-75,000 ............ l .. 11/6-5/16 
8 and Midland Trams., 44 p. c Ist Db. Stk , Red. 100 95-96 
Blackpool and Fleetwood Tramroad........................ 10 .. 154)1l'j 
Bombay Elec. Supply and Trams. Co., 6 percent. Cum. Pref. 10 .. 10-104 
44 per cent. Deb. Stock, Веб 100 . 93-95 
Brisbane Tramway Invest., Ord., 1-75,000 .................. à 58 34 xd 
5 per cent. Oum. Pref., Nos. 1-76,000 .... ch 4 xd 
44 per cent. Deb. Stk., Red., Prov. Certe. а ‘all Гра. . .. 88-1 
British Columbia Electric Railway Co., Oid Def. . К 100 .. 120-122 
— Ord. Fo... 100 .. 111115 
—— 5 per cent. Cum. Perpetual Pref. stock 100 .. 107111 
44 per cent. lst Mt. Debs., Nos. 1 6,250, ‘of £40 each 40 .. 99-102 
44 per cent. Vancouver Power Deb. 10 .. 101-104 
British Blectric Traction, Ord. 1-300,000 & 60 0010, ы 10 .. 14-13 
6 per cent. Cm Pf., 50,0001-60 000.. К 10 .. 32 41 
5 рег cent. Perpetual Debenture Bouck ..........-. 100 .. £0-95 
44 per cept 2nd Deb. ВіосК........................ 100 . 69-73 xd 
Bueno Ayres and Belgrano Tram 5 .. 4-4; 
“А” 6 per cent. Cm. Pf., 1-40,000.................. 9 .. 454 
—— —— “В” 6 per cent. Cm. Pf., 5 TM ER 5. us KA 
5 per cent. Deb. Stock, Red. UMEN TUB EN 100 .. 110-116 
Prov. Cert., all paid .............................. 100 .. — 
Buenos Ayres Electric Trams, 5 p.c. Deb. dtk., Red.. 100 .. 95-99 
Buenos Ayres Gd. Nat. Trams. Co., 54 per cent. Pref. Deb | 
 Bonós, Red., 1-1,500 .................................. 100 .. 100-104 
6 per cent. Deb. Bonds, Red., 1-2,275 .............. 100 .. 398102 
Buenos q oe аса Lacrcze Trams. Co., Stg. 5 per cent. lst Mort. 
Deb. Stock, Red. ...................................... 100 91-94 
Gus OE OR. Nos. 12437,6010 .................. 5 6-7 xd 
5 per cent. Cum. Pref., Nos. 1 20.000 .............. 5 
44 per cent. lst Deb. Stock. Red. . 100 .. 105-1 
Cape Electric Tramways, Nos. 1-480,000 .................... 1 .. 516-716 
City of Birmingham Tramways, 5 per cent. tum. Pref...... 5: x 9718 xd 
4 per cent let Mortgsge р, 1-3 000 (1917) ...... 100 -100 
City of Buenos Ayres Trams. Co. (1°04), 1-248,000 .......... 5 54-54 
4 per cent. Deb. Stock, Red. VV 100 96-102 
Colombo Electric Tramways and Lighting, 5 per cent. let 
Mor e Debenture Stock ,Red. ...................... 10 . 88-91 xd 
Cork pies c Tramway and id Lighting Co., Ordinary ........ 10 13-14 
6 per cent. Cum. Ргеї.............................. 10 123-131 
4 per cent. Debentures ............................ 100 95 
Dublin United Tramways (1896), Ord., Nos 1-60,000 ........ 10 .. 124-154 
6 per cent. Pret.. os. within 1-60,000.............. 10 .. 124-134 
34 per cent. Mort. Debs., 1-3,000 Red .............. 100 .. -95 
Hastings and Dist. Elec. Tram. Co., 44 c. Deb. Stk , Red.. 100 93-97 
Havana Electric Railway Consolidated Mort. 5 per cent. 
60-year Coupon Bones of 1952, 1-6957 ................ $1, 80-85 
Imperial Tramways, Ordinary.. еее ОГЕЛЕ. 18-19 
6 per cent. Cum. Pref. ............................ all 14-14 
44 per cent. Deb. 8босК............................ 100 108-11 
Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
Cum. Pref , Nos. 50,001-60,000 .......................... 5 -1 
4 per cent. lst. Mt. Db. Stock. pen 100 
Kalgoorlie Electric Tramways, 1-250, 000.. 1 1 /52-5/54 
5 per cent. A Deb. Stock ...................... 100 .. 879 
—— per cent. B Deb. Stock . 100 .. 171.75 
Kidderminster and District Lighting and Traction, Pret.. 5 .. 10-104 
Lancasbire United 1 Limited, 5 per Sent Prior 
Lien Deb. Stock, Red.. 100 91-94 
‚500 2nd Mort. Deb. ТОСЕ: ———— Я = — 
285,2 50 Deferred Deb. Stock (all Ta ox. ie — — « — 
ı sbon Electric Tramways, Limited, 1.0 ІЦ 
— 6 per cent. ; Nos „ 6 „ „ „ во 1 ee 1-1 
— D per cent. Mort. Bb. 2 8,000 Re oe 100 ee 90. 


Amoun 
Name. к Last price. 
£ £ 
London United Trys. (1901), 51 cent. Cum. Pref... „ 10 : 

4 per cent. lst. Mt. Db. Stock. Red .......... - 100 88.85 
Madras Elec Trams. (1904) 5 p Sent: Deh, МЕ, 'Red...... 100 96-98 
Manila Elec. R.R, d Lightg. тр. 855. Reg lat Lien ap апа Coll. 

Tr. Sinkg. Fund Gold Bonds of 1 .-$1,000 .. 86.90 
Manx Elec. Railway Co., 54 p.c. Cum. Pret., 4. 90l. its 635 and 
436-25,000 .......... — n 43.5 

tk per cent 186 Mort. Deb. tock, V 100 21.80 
Metropolitan Elec Trams., Defd., 1,000, 001-1 314, ote.. visi ut un 1 12.5 

5 per cent. Cum Pref., 500,001-1, 000000............ 1 11/16-15/,6 

5 per cent. Deb. Stock, Red.. 00 .. 94-97 
Mexico Trams. Co, Gen. Cons. let Mort. 60-) ear 5 per cent. 
Gold Bonds.. — .. 864-874 pe, 
Milwaukee Electric Rall and Light, Byer cent. 30-yr. Con 
Mort Bonds, 1926, 1-5,500 and 7,00 .$1,000 . 103.105 
моем Street Reil., 4 per cent. Sterlii g Deb., €01- 2. 000 
101- 
New Genera! Traction, 6 per ‘cept. Cum. Trei., Л. 10. 000 and me 
54, 001- 74, 000 6600606092060 во оо оо ве овоо ов во ео оо ооое во „ ооо о 5 ee 4-1 
Oldham, Asbton, and Hyde Tramway, Ordinary .. 10 .. 2 

5 per cent. Cum. Pref. ... 10 .. -9 
Perth Elec. Tramways (W A.). 5 per cent. 1 Mr Deb. sk. 100 103.106 
Potteries Electric Traction, Ordinary, 1- 80 1 m 

per cent Cum Pret., e "PN | n 
rens Debenture Stock. ö q . 100 .. 95-96 
Provincial ways Co., 01 4 1.10 000 1-24 912.. esee 10 . 42-54 
cent. Cum. Pret., 1-10.000 10 .. 94-104 
m sr. lec. inca and supply Co., 6 Po Com те. А 
1-20 20 ; 51 
г cent ist Mort. Геб. Stock, Red. 100 ; XA 
tao Paulo ramway, Ligbt, and Power 9898 R $1C0 . . 129-134 
5 per cent. lat ort. Deb, Red. 1929, 1-12,C00 . ..8500 .. 94-984 p.c. 
South Metropolitan Electric Tran ways ai d Lighting 00 
6 per cent. Cum. Pref., 19,571-169,570, Prov. t erts.. 4-1 

4 per cent. Deb Stuck, Red. 1940.. - 100 76-80 

Runderland District Electric Tram woeys, 5 рс 1t Mort. 
Debs , Red.. 1-1 600 . .. 73-78 
Yorkshire (West Biding) Elec Tram. Co, Und, To 001. 110 *0 5 .. 1-1 
6 per cent. Cum. Pref., 1 lle 5 34-1 
44 per cent. 1st Deb. Stock, ked. . . 160 . 84 


Electric Rallways.— 


‚шо Last price, 


Name. : 
£ 
Central London, Ordinary .. J ТЛ СЫ RU И 14-77 
pope ent Pref. .... roe LOO. 25 84-86 
deterred.. .100 . 54-57 
— — 4 p'e Deb. Stock (Prov. Script certs., fully paid) . . 100 .. 100-108 
City and South Lon don, Consolidated Ordinary ...... . 100 .. 39-41 
— 4 percent Debenture Stock ...................... 100 .. 100-103 
—— 5 рег cent. Pref Stock 'Ө1 ........................ 100. .. 113-116 
EA ii „ осона ДОО 112-116 
» T „ ‘Ol. . 100 110-113 
se ж *3 , ээ 05 eee sees sence ә» оо оо оозе ео 100 oe 106-108 
Liverpool Overhead, 5 per cent. Pref ...................... 10 10-104 
Ordinary, 1- 50,000 10 .. 39-4 
4 pet cent. Mortgage Debentur es, Hed, 11 700 — .. 94.93 
Underground Electric Railways of Tonnon, 5 per cent 
Profit-Sharing Secured Notes ...... € — 36-40 
Deposit Receipts .................................. — 3540 
Telegraphs and Telephones.— " t 
moun 
Name. paid. up d 
Amszon Telegraph Со., 1-25,000 . — — 10 у 2-5 
cent. Bebe. Bed., within 1.1069. ...... 100 .. 84-87 
American Telephone and Telegraph Coil. t. 1rust 4 per cent, 
Bonds, 1-28 000 and 55,001-78.000...................... $1000 .. 8587 
Anglo-American Telegraph Co., Ordinary ..... 100 .. 55-58 
6 per cent. Preferred Ordinary .................... 100 .. £9-101 
Dx ferred Ordinary ................................ 100 .. 133-144 
Angio Топон Telephone Co, 5 percent lst Mort. 1 «b. 

ВОСК, , rrr EO HIS Eas i a RE CES 100 984-1014 
Chili Telephone Oo. , 1-44,000_.............................. 5 7-74 
Commerci-1 Cable Co., Ster. 500-year 4 p.c. Deb. pres Bele 100 85-8/ 
Cuba m wine 1 Co., Sedi: ү. : 10 715 5 

рег cent Preference, 1 . 10 153-163 xd 
Direct Ae Telegraph Co., бта... VVV 5. 51-5 
10 per cent. Cum. Preference . ааа 0 8-9 
г cent. Debs , 1-600 oo 50 .. 994-1024 
Direct United States Cable Coo ш... 20 .. 134-14 
Direct West Jndia саре Co, 44 per cent. Debs., reg. 

within 1-1,200, Redõã nden d nnne 100 994-101, 

Eastern and south Mud 4 per cent. Mort. Debs., within 
Z, 909.. 100 . 99-101 
4 рег cent. Reg. Mort. Debs. (Mauritius Subsidy), 
1:8 000; // жузе Жыкы жуук d rd So 25 3841100 xd 
Eastern Extension, Australasia and China, 1-300,000.. 10 31 
4 per cent. Mort. Deb. Stock, Perp. ................ . 100 100-1 
Eastern Ea ai Co., Ordinary Stock. .................... 100 131-136 
$4 per cent. Preference Stockn 100 84-87 
4 per cent. Mortgage Debenture Stock . 100 100-102 xd 
Great Northern rudas C Co. А Copenbagen) . 10 29-31 
Halifax and Berm oon ad perc cent. ‚1% моб, 

Debs within 1-1,200 Í 109 . 994-1014 

Indo; R an Telegra ph Go. 25 .. 
Marconi's Wireless Telegraph Co. Nos. 256, 128-284, 190.. : 2 - 
Monte Video Telephone Co., Ordinary, 1- 72,680 . .. 1l 2/82-1 5 xd 
5 per cent. Preference, 18 % /n ů ͤ rx 1 1476-1 105 xd 
National Telephone, Preferred 100 1074-1024 
Deferred 8осК.................................... 100 1084-1104 
6 per cent. Cum. First Pref........................ 10 .. 104-124 
—— 6 per cent. Cum. Second Pref.. errr ee (т. 104-124) 
— 5 per cent. Non. си По. FF 5 -5$ 
34 per cent. Deb. Stock, Red....................... 100 100 
4 per cent. Deb. Btock, hd oor 100 .. 1011-105, 
Oriental 5 and Electric Company. i ЛИШ. n 


6 6 %%% %%% %%% %%% „„ „%% „ „ „ „ „ „ 


6 per cent. Cum. Pref. 


X. ux 
Pacific and European Tel.. 4 p c. Guar. шы! 11, е 8 i 


United River Plate Tele. Co., Ordinary, 1-100, 6-649 
per cent. Cum. Pref. , 1-40,000......... ba 5 .. 8270 
44 per cent. Debenture Stock, Red. 100 99-1 
Telephone Оо. of Egypt, G. per cent. Deb. Stock, Кей. 10 . 99-108 
West African Telegraph Со. js TET 
West Coast of America, 1-30,000 and 53,001-53,008 .. -f 2l 14-14 
4 p.c. Debs., 1-1,500, ei by Western Telegraph -. 1 2s -1U1 
West India and Panama Telegraph , Ordinary . .. 9/16-11/16 
6 per cent. Cum. lat егепсе.................... К 
6 per cent, Cum. 2nd Preference .................. 10 85 
——— 5 per cent. Debs., Red., 1-900...................... 100 .. 101-104 
Western Telegraph Co., 1-207,930 .. C 154-153 
—— 4 per cent. Debenture Stock, Red. . оозогооооооооо as . 100 °з 1 1 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns for 
week. 


line 

Ending 
Aberdeen Corporation ..........|April29 
Ayr Corporation...... осаго LS AES 
Baker Street and Waterloo Ву... » 2 
Birkenhead Corporation ........ u O 
Birminghai Corporation ...... Aprilz5 
Blackburn Corporation ....... | » 29 
Blackpool Corporation » 90 
Blackpool-Fleetwood Trams..... — 
Bolton Corporatllon May 3 
Bournemouth Corporation April 29 
Bradford Corporation May 2 
Brighton Corporation .......... i» d 
Bristol Tramway Company » 1 
Burnley Corporation 5» 4 
Burton Corporation ............ uu 
Cardiff Corporation ............ Mar. 7 
Carlisle Tramways Company.. May 2 
Central London Railway ........ m ^ 
Charing X, Euston, & Hamp. Ку.) » 2 
City and South London Railway | » 3 
Colchester Corporation . ...... April 29 
Cork E. T. and L. Company ....| u 
Croydon Corporation. May 1 
Darwen Corporation » 1 
Dover Corporation. p25 
Dublin and Lucan Electric Ry. . May 1 
Dublin V. .nl ene " 1 
Dundee City Tramways ........ Аге 8 
East Ham Corporation.......... May 4 
Glasgow ratlon .. ** 8 
Gloucester Corporation April 29 
G.N., Piccadilly and Brompton. May 2 
Halifax Corporation Aprill4 
Huddersfield Corporation ...... Mey 2 
Hull Corporation. 2 
Ilford Corporation. April 25 
Ilkeston Corporation » 29 
Kirkcaldy Corporation "И 
Lancashire United Tramways .. » 29 
Leeds сорай ае X ol eon dA э» 
Leicester Corporation .......... May 2 
Liverpool Corporation .......... Apr1l 25 
Liverpool Overhead Railway....| Мау 
London County Council ........ April 18 
Lowestoft Corporation.. . . May 
Maldstone Corporation ........ April 50 
Manchester Согрогайоп........ Мау 
Metropolitan District Rallway..| „„ 2 
Metropolitan Railway .......... d ГЭ 
Nelson Corporation ............ 5 2 
Newcastle-on-Tyne Corporation.. |o" 2 
Newport (Mon) Corporation... ,, 2 
Oldham Corporation — 
Portsmouth Corporation........ Mar. 28 
Reading Согрогайоп............ — 
Rochdale Corporation .......... — 
Rotherham Corporation. 
Salford Corporation ............ April 28 
Scarborough Tramways Co...... | — 
Bheffield Corporation | n» 28 
Southampton Corporation ...... | a АӨ 
gouthend- on-Sea Corporation. . . . | ov c9 
Stockport Corporation .......... — 
Sunderland Corporation ........ May 3| 
Swindon Corporation .......... x 
Torquay Tramways ............ April 50 | 
Wallasey U. D. COO. May í 
Warrington Corporation ........ — 
West Ham Corporation ........ April 30 | 
Wolverhampton Corporation.... | 729 


1908. 


17,135 
258 


5405 
1,415 


1,506 
2.555 


4'5 
120 


261 
1,111 


6 797 
2,19 


10.585 
1,446 


31974 


159 


150 | 
14,407 | 


8,632 
15,€68 


132 
3.500 


646 


1,059 


285 
844 


1,924 


827 | 


a 1906-6 figures. 1 1907-8 figures. 


Increase or Miles of 
decrease. track xa ERE AN Cost 
LE — 
1901. | weex, | Сезе 100 | 007. | Exdtng |, 06e) | ee | Саг mies pecus | litio oft | 2200. 
Mascus Pas- Car e of 
year pts| carried. run. —_|s’nger| mile. | track. 
g g 
122|- «5| — А 27| 27 T 98 9 8 E: 
EAM Z 7 t Мау 31 72,605 | 17,676,000 | 1,529,682 |0 98 |11°39 | 4,987 |634 
„ 15) 15,285 3,603,789 378,834 | ‘$7 |928 | 1,917 |6535 
2.700 + 570| 135.192 ч. — бы - Е - 
+ 46) + 221 2358 |2555 | March 31| 55,408 | 11,696,691 | 1,324,743 | — 2 — |61 
5,642 | 4 1,174 — 564 | 5% 
. i „ 31) 18557| 5,552,098 215,345 | 87 |162 | 9 — 
| 11) + 58 | 25°80 25) „ 25 5%,951 | 10,094,028 | 1,002,372 | 1:25 12 64 2.308 802 
1% — 6) 7 IN | 14 e e. T = 
- — 164 | 163 Dec. 31 34,819 2,707,918 625,110 | 3°09 12 905] — 7785 
422 |+ 76| + 921| 42 | 42 | M | 
1,511 - 53 arch 31| 111 294 | 25,410,690 | 2,411,969 |1°14 |1103 | 2,649 | 612 
+ 5 338 | 29,| 24 „ 81 83,663| 15,505,010 | 1,765,058 |148 |11-57 | 2,860 |7328 
426 |+ 52|- 812 | s | 95 5 
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ELECTRIC POWER IN INDIA. 


If one considers the location of the prominent industries 
in the United Kingdom, it is interesting to note that the 
existence of water power has frequently determined the 
site of large factories which have been for years steam 
driven. The oldest of all such industries is the cornmill, 
and in the corn growing areas all the small streams have 
been utilised for driving millstones. The cloth and cotton 
mills also depended one hundred years ago on water power, 
which has since been found quite inadequate to deal with 
the enormous developments of these industries. When 
one turns to countries, like India, which are still dependent 
on agriculture, thero is not the demand for such large 
quantities of power per head of population as is the case in 
the United Kingdom. The water power available in the 
mountainous districts is enormous, and the problem 
confronting the civil engineer is where to find the user 
of the vast power he sees running to waste. It is 
in this that Major de Lotbiniere has been so successful. 
He recognised the advantage which electricity gave in 
enabling the power from a waterfall to be transmitted over 
large distances to places where there is a demand for it. 
Thus in the Cauvery scheme, for which he was primarily 
responsible, the distance of one hundred miles between the 
waterfall and the Kolar goldfields was spanned with ease, 
with tho result that the cost of power for driving the 
stamps in these gold mines was reduced 50 per cent. Опе 
must admire not only the engineering success of the 
scheme, but also tbe enterprise of the Maharajah of Mysore, 
who accepted expert advice and backed the scheme 
financially. The State of Mysore now receives substantial 
income from power which was absolutely wasted before, 
and,as we noted in a recent issue, the Maharajah has given 
a large sum to the Indian Institute of Science, which will help 
the sprcad of similar enterprises in India. The latest scheme, 
which is described in this week's issue, and which is now 
approaching completion, is distinctly novel in many respects. 
The Jhelum River in Kashmir is being harnessed by Major 
de Lotbiniere by works which will ultimately develop 
20,000 h.p. In this сазе there are no goldfields to b» 
supplied, and from the report we do not hear of any large 
mining operations within the district. A certain amount 
of the power developed will be utilised in the silk industry 
for heating purposes. The bulk of the power, however, is 
to be utilised for reclaiming lands higher up the river 
which are now permanently waterlogged ог subject to 
destructive floods. This is due to а large extent to the 
over-grazing of the mountains forming the watershed 
of the river, and the consequent washing away of soil 
from the mountain slopes. The debris thus carried 
down the river has blocked up the bed of that part 
of the course above the Woolar lake. An extensive 
scheme of electric dredging has been recommended 
by the above engineer, and is now in a fair way towards 
commencement. The fleet of electric dredgers now 
launched in this part of the river will be supplied 
with power from a 60,000-volt floating sub-station. We 
do not know how many years’ work there is before this 
fleet, but Major de Lotbiniere’s report speaks of 100,000 
acres of good land to be reclaimed ultimately. In fact, 
the River Jhelum will be made to correct by its superfluous 
energy in one part the damage done by its want of fall in 
an upper section. А glance at the map of India, from 
which we reproduce a small portien showing the present 
scheme, will convince any engineer that there is abundant 
water power available. The glacier-fed rivers im the north 
give that constancy of flow which prove so valuable in 
Switzerland and Italy, and we feel sure that there is a 
splendid field for those engineers who have organising 
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ability апа сап either connect up these water powers to | prise, and ability can very well place the undertaking on & 
existing industries or start new industries in which cheap | profitable basis. 


power is the great desideratum. 


BATH. 


The future of the Bath Corporation electric light works 
has been somewhat uncertain. The Corporation have been 
unable to make their undertaking pay—a fact which 
must by no means be attributed to the policy of 
municipalisation, but, if anything, to mismanagement in 
the early stages—and have sought to rid themselves of it 
in а manner most advantageous to themselves, rather than 
to reorganise the undertaking, and place it on а profit- 
making basis. Being predisposed to sell the undertaking, 
the Corporation last year resolved to entertain а purchase 
scheme submittted to them by Mr. Schenk on bebalf of а 
syndicate. The terms of the proposed purchase seemed fair 
to the Corporation. They were to get back the capital 
expended, together with a bonus of £10,000, and a further 
bonus of £10,000 on the undertaking becoming vested in the 
company in perpetuity, or, instead of the latter bonus, an 
annual supply of £450 worth of current free of charge for 
publie lighting purposes. The accumulated sinking fund of 
£28,516 was to remain the property of the Corporation, 
and the net profit on the transfer was likely to amount 
to £50,000. But there was even more than this in store 
-for the fortunate ratepayers. The terms provided for 
extension of plant, mains, etc., and for a reduction in the 
price of public lighting. But even the best-laid schemes 
are likely to go astray, not excepting that one submitted 
to the Bath Corporation. When the time arrived for the 
materialisation of the scheme it was found that the 
necessary money with which to carry it out was not 
available, and as the stringency of the money market did 
not relax, Mr. Schenk discovered (on Oct. 2, 1907) that it 
would be difficult for him to complete the bargain on a cash 
basis by the date fixed (Oct. 31, 1907). Faced with this 
difficulty, the Corporation decided to consider alternative 
proposals from Mr. Schenk. These proposals have now 
been made, and, after consideration by a sub-committee, 
are being recommended to the Council for acceptance. The 
essential difference between the terms as now formulated 
and the terms of purchase to which the Council gave their 
consent last year is that, instead of the purchase money 
being paid down in cash, the amount is to be paid by a 
substantial instalment and by annual sums extending over 
& period of thirty years. It is also proposed to supply the 
Corporation free of cost electrical energy to the value of 
£1,000 per annum, subject to a reduction to £500 per 
annum in the event of the company failing to obtain the 
transfer of the undertaking in perpetuity. The offer 
seems alluring. But what if the company have failed to 
secure the necessary capital at the end of thirty years! 
Nor is there sufficient safeguard against the failure of the 
company to maintain its annual instalments. There is 
absolutely nothing to guarantee that the difficulty of 
obtaining money, which hindered Mr. Schenk even beginning 
to carry out his original scheme, may not again be 
encountered either during or at the end of the thirty 
years—which is the period of lease—when it will tell more 
heavily against the publie interests than it would before 
the period had commenced. There seems to be many grave 
objections to leasing the undertaking. If the Corporation 
do not wish to carry it on themselves, then they should 
take steps to sell it outright. The only satisfactory alter- 
native to an outright sale is to make the best of the concern. 
The Corporation can secure money just as easy as anyone 
else, and by sound management, and by energy, skill, enter- 


CENTRAL-STATION ENGINEERS. 


It is our lot to visit many central stations and to hear 
criticisms upon their condition and management. It is 
singular, however, to find so little variation in the criticism. 
The same old platitudes hold good everywhere, and the 
surprise comes when aught that is new is heard. To our 
minds much of the thoughtless criticism is not only 
incorrect, but it is in very bad taste. Take a station 
erected and equipped fifteen or twenty years ago. Listen 
at a meeting and hear the impertinent remarks about its 
antiquity, about its costliness, about its mediocrity. Its 
responsible engineer is condemned because the charge per 
unit is too high ; everything in and out of the station is 
compared with the most recently built and equipped station 
of the largest size and in the very best locality for 
cheap fuel that the critic can find, and the critic 
is conceited enough to sit down after bis speech as if he 
had done something wonderful for the controlling authority. 
Quite recently we heard the expression of the view that 
Eccles was to be the best-lighted town in the country. 
Mr. Angus, the responsible electrical engineer, has to 
organise and to live up to the wish of his Council. Is it 
fair, is it just for some irresponsible individual who ignores 
quantity and quality of light to fling about figures for com- 
parison with places where such views do not prevail? The 
fact of it is that figures analysed are food for the minds of 
experts, and are a curse when indiscriminately handled by 
those who do not understand them. Almost as recently 
Mr. Tomlinson-Lee had to discuss his organisation when 
criticised adversely. He could, but did not, retort 
that for nine-tenths of the adverse criticism the critics 
were themselves at fault and wholly to blame. The 
stations built and equipped fifteen or twenty years 
ago were so built and equipped according to the 
knowledge and experience obtained at that time, 
and it is not to be expected that they contain the 
exact kind of apparatus which is designed according to 
the accumulated experience of to-day. Really there are 
exceedingly few people іп a position to determine what is 
best for electrical work. At the moment it is almost 
impossible to say what the ultimate effect will be of the 
large use of metal-filament lamps. Is power to be the first 
object and lighting the aside—or what? Most of the morals 
attached to criticism read that ‘tis better to wait before 
acting. That shows the shallowness of knowledge, for 
unless we utilise to the utmost the results of present 
experience we shall never get further experience or a 
step in progress. Electrical work has followed the normal 
lines. It was tried freely and fully, and the experience 
gained led to improvements which are introduced into 
recent undertakings ; and so it must goon. The best now 
will not be twenty years hence, and we certainly wish 
those who utter criticism upon this or that undertaking 
would consider the trend of their observations, and not be 
in too great a hurry to condemn or to cause a flutter of 
excitement. 


TUNGSTEN LAMPS. 


The Siemens and Halske Company is now taking up 
tungsten lamps. One of the methods patented by this 
company is to heat ammonium tungstate to about 500deg., 
whereby ammonia is given off. After treatment for a 
certain time the product obtained is boiled for a short time 
in a limited amount of water, whereby a tough paste, which 
is as sticky as glue and can be formed into filaments, is 
produced. 
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THE KELVIN LECTURE. 
* BY PROF. SILVANUS P. THOMPSON, F.R.S. 
(Concluded from page 567.) 


Submarine telegraphy was in the air.“ John and Jacob 
Brett had pioneered the project for a Dover-Calais cable, 
and in 1851 Crampton successfully united Eogland and 
France. In 1855 Holyhead and Howth were connected by 
Mr. (later Sir) Charles Bright, and these were followed by 
the Dover-Ostend and longer cables. Atlantic telegraphy 
became the dream of the telegraph engineer. Cyrus W. 
Field in 1856 negotiated a cable across the Gulf of 
St. Lawrence, this connecting Newfoundland to the 
American continent. The Atlantic Telegraph Company 
was formed, with capital mostly subscribed in England, to 
promote the great enterprise to join Ireland to Newfound- 
land. Field, Brett, Bright, Statham, and Wildman White- 
house were the chief promoters—Bright was engineer, 
Whitehouse (a retired medical pug electrician. In a 
pamphlet issued by the company in July, 1857, narrating 
the preliminary proceedings, the names of Jno. Pender, of 
Manchester, and Prof. Thomson, of “2, The College, 
Glasgow,” are included in the list of the directors, and 
the statement is made that the scientific world is 
particularly indebted to Prof W. Thomson, of Glasgow, 
for the attention he has given to the theoretical investiga- 
tion of the conditions under which electrical currents move 
in long insulated wires, and Mr. Whitehouse has had the 
advantage of this gentleman’s presence at his experiments, 
and counsel, upon several occasions, as well as the gratifica- 
tion resulting from his countenance and co-operation as one 
of the directors of the company.” This is one side of the 
matter. The other side is that Mr. Whitehouse had at the 
British Association meeting in 1856 read a paper challeng- 
ing the law of squares, and declaring that if it was true 
Atlantic telegraphy was hopeless. He professed to refute 
it by experiments, the true significance of which was dis- 
posed of by Thomson in two letters in the Atheneum. He 
pointed out that success lay primarily in adequate section of 
conductor, and hinted at a remedy (deduced from Fourier’s 
equations), which he later embodied in the curb signal 
transmitter—namely, that the coefficient of the simple 
harmonic term in the expression for the electrical potential 
shall vanish. In December, 1856, he described to the 
Royal Society his plan for receiving messages—namely, 
a sort of Helmholtz tangent. galvanometer with copper 
damper to the suspended needles, the d: flections being 
observed by watching through a reading telescope the 
image of a scale reflected from the polished side of 
the magnet or from a small mirror carried by 
it. As we all know, he abandoned this subjective 
method for the objective plan, in which a spot of 
light from a lamp is reflected by the mirror upon a 
scale. There is a pretty story, which is believed to be 
true, that the idea of thus using the mirror arose from 
noticing the reflection of light from the monocle which, 
being shortsighted, he wore hung round his neck with a 
ribbon. 

The story of the Atlantic cable, of the failure of 1857, 
of the brief success of 1858, has so often been told that it 
need not be repeated here. Thomson, after the failure of 
the first attempt, was called upon to take a more active 
part. He had discovered, to his surprise, that the con- 
ductivity of copper was greatly affected—to an extent of 
30 or 40 per cent.—by its purity. So he organised a system 
of testing conductivity at the factory where the additional 
lengths were being made, and was put in charge of the 
test-room on board the Agamemnon" in 1858. White- 
house was unable to join the expedition, and Thomson, 
at the request of the directors, undertook the post 
of electrician-in-charge, without any recompense, though 
the tax on his time and energies was very great. 
After various disheartening mishaps, success crowned their 
efforts. Throughout the voyage Thomson’s mirror galvano- 
meter had been used for the continuity tests and for 
signalling to shore, with a battery of 75 Daniell’s cells. 
The continuity was reported perfect, and the insulation 
had improved on submersion. On Aug. 5 the cable was 
handed over to Mr. Whitehouse and reported to be in 


perfect condition. Whitehouse at once abandoned the 
Thomson mirror instruments and began working with his own 
special patented apparatus, using heavy relays and a special 
transmitter with induction coils. He sent in no report to 
the directors for a week while he made ineffectual attempts 
with bigger induction coils to get his apparatus to work. 
After more than a week the pibe galvanometer and 
ordinary Daniell cells were resumed, and then clear 
messages were interchanged ; but the insulation was found 
to be giving way, and on Oct. 20, after 732 messages had 
been conveyed, the cable spoke no more. It had been 
destroyed through Whitehouse’s bungling use of induction 
coils nearly 5ft. long working at some 2,000 volts ! 

Of the part played by Thomson in the next eight years 
in preparation for the cables of 1865 and 1866 there is not 
time to speak. Suffice it to say that throughout the pre- 
parations, the preliminary trials, the interrupted voyage of 
1865, when 1,000 miles were lost, the successful voyage 
of 1866, when the new cable was laid and the lost one 
recovered from the ocean and completed, Thomson was the 
ruling spirit whose advice was eagerly sought and followed. 
On his return he was knighted for the part he had played 
so well. He had in the meantime made further improve- 
ments in eonjunetion with Cromwell Varley. In 1867 he 
patented the siphon recorder and, in conjunction with 
Fleeming Jenkin, the curb transmitter. He was consulted 
on practically every submarine cable project from that 
time forth. 

Thomson's activities during the sixties were immense. 
Beside all this telegraphic work he was incessant in 
researches. He had undertaken serious investigations on 
the conductivity of copper. He was urging the application 
of improved systems of electric measurement and the 
adoption of rational units. When in 1861 Sir Charles 
Bright and Mr. Latimer Clark proposed the names of 
ohm and volt, based on the centimetre-gramme-second 
absolute system, Sir William Thomson gave a cordial 
support; and on his initiative was formed the famous 
committee of electrical standards of the British Associa- 
tion, which year by year has done so much to carry to per- 
fection the standards and methods of electrical measure- 
ment. He was largely responsible for the international 
adoption of the system of units by his advocacy of them 
at the Paris Congress in 1881 and in subsequent congresses, 
He was an uncompromising advocate of the metric system 
and lost no opportunity of denouncing the absurd, 
ridiculous, time-wasting, brain-destroying British system of 
weights and measures.” His lecture in 1883 at the Civil 
Engineers’ may be taken as a summary of his views, but it 
gives only a partial glimpse of his activities. So early as 
1851 he had begun to use the absolute system, stimulated 
thereto by the earlier work of Gauss and Weber. The fact 
that terrestrial gravity varies at different regions of the 
earths’ surface by as much as half of 1 per cent. greater 
accuracy than this is required. ‘For myself," he said, 
“what seems the shortest and surest way to reach 
the philosophy of measurement — an understanding 
of what we mean by measurement, and which is 
essential to the intelligent practice of the mere 
art of measuring—is to cut off all connection with the 
earth,” and so he imagined a traveller with no watch, 
or tuning fork, or measuring rod, wandering through 
the universe trying to recover his centimetre of length and 
second of time, and reconstructing thereupon his units of 
standard from the wave-length of the yellow light of 
sodium, and the value of v, the velocity of light, from 
experiments on the oscillations in the discharge of а 
Leyden jar. 

Amongst the activities of these fruitful years was a long 
research on the electro-dynamic qualities of metals— 
thermo-electric, thermo-elastic, and thermo-magnetic. These 
formed the subject of his Bakerian lecture of 1856, which 
occupies no fewer than 118 pages of the reprinted 
“ Mathematical and Physical Papers.” He worked hard 
also at the mathematical theory of  magnetism. 
Faraday's work on diamagnetism had appeared while 
Thomson was а student at Cambridge. 16 established 
the fact that magnetic forces were not mere actions 
at а distance between supposed poles, but actions 
dependent on the surrounding medium, and Thomson 
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set himself to investigate the matter mathematically. 
Faraday and Fourier had been the heroes of Thomson’s 
youthful enthusiasm, and while the oldest mathematicians 
shook their heads at Faraday’s heretical notion of curved 
lines of force, Thomson had, in 1849 and 1850, developed а 
new theory with all the elegance of a mathematical disciple 
of Poisson and Laplace, discussing solenoidal distributions 
by aid of the hydrodynamic equation of continuity. To 
Thomson we owe the terms permeability and susceptibilil y, ав 
familiar in the consideration of the magnetic properties of 
iron and steel. He continued to add to and revise this 
work through the sixties and seventies. In 1859-60 
Thomson was studying atmospheric electricity, writing on 
it in Nichol’s Cyclopedia, and lecturing on it at the 
Royal Institution. For this study he invented the water- 
dropping collector, and vastly improved the electrometer, 
which developed into the elaborate forms of the quadrant 
instrument and other types described in the British Associa- 
tion report of 1867. During this work he discovered the 
fact that the sudden charge or discharge of a condenser is 
accompanied by a sound. He also measured electro. 
statically the E.M.F. of a Daniell’s cell, and investigated 
the potentials required to give sparks of different lengths 
ш air. 

And as if this were not enough to have in hand, he 
embarked with his friend Prof. Tait on the preparation of 
& text-book of natural philosophy. There was at that date 
no satisfactory work to put in the hands of students, and 
he must supply the need. At first a short pamphlet of 
. on staties and dynamics, culled by Prof. John 

erguson from these lecture notes, was printed for the use 
of students. He bad told Helmholtz of his purpose, and 
in 1862 Helmholtz wrote him: “Your undertaking to 
write а text-book of natural philosophy is very praise- 
worthy, but will be exceedingly tedious. At the same time 
I hope it will suggest ideas to you for much valuable 
work. It is in writing а book like that that one best 
appreciates the gaps still left in science." The first volume 
of Thomson and Tait’s “ Treatise on Natural Philosophy 
was published in 1867; the second only in 1874, when it 
appeared that Helmholtzs hopes were just. For in 
approaching the subject of electricity the gaps still left 
were found to be such that whole new mathematical 
researches were necessary before vol. ii. could be finished. 
Thomson's contributions to the theory of elasticity are 
no less important than those he made to other branches 
of physics. In 1867 he communicated to the Royal 
Society of Edinburgh his famous paper “ Оп Vortex 
Atoms.” Helmholtz had published a mathematical paper 
on hydrodynamic equations of vortex motion, proving 
that closed vortices could not be produced in a liquid 
perfectly devoid of internal friction. Kelvin seized on 
this idea. If no such vortex could be artificially produced, 
then if such existed it could not be destroyed. But being 
in motion and having the inertia of rotation, it would have 
elastic and other properties. He showed that vortex rings 
(like smoke rings in the air) in a perfect medium are stable, 
and that in many respects they possess the qualities 
essential to the properties of material atoms—permanence, 
elasticity, and power to act on one another through the 
medium at a distance. Though he seemed at the end of 
his life to doubt whether the vortex atom hypothesis was 
adequate to explain all the properties of matter, the con- 
ception remains to all time a witness to his extraordinary 
powers of mind. 

In the winter of 1860-61 Thomson met with a severe 
accident. He fell on the ice when engaged at Largs 
in the pastime of curling and broke the neck of his thigh. 
For several months he had to lie on his back, and it was 
at this time that he adopted the famous green note-books 
which ever afterwards were the companions of his days. 
се accident left him with a slight limp for the rest of 
his life. 

A 1870 Lady Thomson, whose health had been failing 
or several years, died. In the same year the University 
of Glasgow was removed from the site it had occupied for 
over three centuries to the new and splendid buildings on 
Gilmore Hill, overlooking the Kelvin river. Sir William 
Thomson had a house here in the terrace assigned for the 
residences of the professors, adjoining his laboratory and 


lecture room. From his youth he had been fond of the 
sea, and had early owned boats of his own on the Clyde. 
For many years his sailing yacht, the “ Lalla Rookh," was 
conspicuous, and he was an accomplished navigator. His 
experiences in cable laying had taught him much, and in 
turn he was now to teach science in navigation. First, he 
reformed the mariner’s compass, lightening the moving 
parts to avoid protracted oscillations, and to facilitate the 
connection of the quadrantal and other errors arising from 
the magnetism of the ship’s bull. At first the Admiralty 
would have none of it. Even the Astronomer Royal con- 
demned it. So much for the Astronomer Royal's opinion," 
he ejaculated. But tbe compass is now all but universally 
adopted both in the Navy and in the mercantile marine. 

Dissatisfied with the clumsy appliances used in sounding, 
when tbo ship had to be stopped before the sounding line 
eould be let down, he devised the now well-known 
apparatus for taking flying soundings by using a line of 
steel piano wire. He had great faith in navigating by use 
of the sounding line, and once told me—d propos of a 
recent wreck near the Lizard, which he declared would 
have been impossible had soundings been regularly taken — 
how once, in continuous fog, he brought his yacht all the 
way across the Bay of Biscay into the Solent, trusting to 
soundings only. He also published a set of tables for 
facilitating the use of Sumner’s method at sea. He 
was vastly interested in the question of the tides, not 
merely as a sailor, but because of the interest attending 
the mathematical treatment in connection with the problems 
of the rotation of spheroide, the harmonic analysis of their 
complicated periods by Fourier's methods, and their rela- 
tion to hydrodynamic problems generally. He invented a 
tide predicting machine, which will predict, for any given 
part, the rise and fall of the tides, which it gives in the 
form of a continuous curve recorded on paper, the entire 
curves for a whole year being inscribed by the machine 
automatically in about four hours. Further than this, 
adopting a beautiful mechanical integrator, the device of 
his ingenious brother, Prof. James Thomson, he invented a 
harmonic analyser—the first of its kind—capable not only 
of solving differential equations of any order, but of analys- 
ing any given periodic curve and exhibiting the values of 
the coefficients of the various terms of the Fourier 
series. Wave problems always had a fascination for 
him, and the work of the mathematician Poisson and 
Cauchy on the propagation of wave-motion were familiar 
studies. In his lectures he used to say, “The great 
struggle of 1815,” and then paused, while his students, 
thinking of Waterloo, began to applaud, “was not that 
fought out on the plains of Belgium, but who was to 
rule the waves, Cauchy or Poisson?" In 1871 Helmholtz 
went with Sir Wm. Thomson on the yacht “ Lalla Rookh " 
to the races at Inveraray. Together they studied the 
theory of waves, “which he loved," says Helmholtz, “ to 
treat as а race between us.” Returning, they visited many 
friends. It was all very friendly," and, wrote Helmholtz, 
“unconstrained. Thomson presumed so much on his 
intimacy with them that he always carried his mathe- 
matical note-book about with him, and would begin 
to calculate in the midst of the company if any- 
thing occurred to him, which was treated with a 
certain awe by the party.” He possessed, indeed, the 
faculty of detachment, and would settle quietly down with 
his green book almost unconscious of things going on 
around him. On calm days he and Helmholtz experi- 
mented on the rate at which the smallest ripples on the 
surface of the water were propagated. Almost the last 
publications of Lord Kelvin were a series of papers on 
„Deep Sea Ship Waves," communicated between 1904 and 
1907 to the Royal Society of Edinburgh. 

In 1874, on June 17, Sir William Thomson married 
Miss Frances Anne Blandy, of Madeira, whom he had met 
on cable-laying expeditions. Lady Kelvin, who survives 
him, became the centre of his home in Glasgow and the 
inseparable companion of all his later travels. He built at 
Netherall, near Largs, a beautiful mansion in the Scottish 
baronial style, and though he latterly had a London house 
in Eaton-place, Netherhall was the home to which he 
retired when he withdrew from active work in the 
University of Glasgow. 
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Throughout the seventies and eighties Sir William 
Thomson's scientific activities were continued with untiring 
zeal. In 1874 he was elected president of the Society of 
Telegraph Engineers, of which, in 1871, he had been a 
foundation member and vice-president. In 1876 he visited 
America, bringing back with him a pair of Graham Bell's 
earliest experimental telephones. He was president of the 
mathematical and physical section of the British Association 
of that year at Glasgow. | 

With the advent of electric lighting at the end of the 
seventies Thomson’s attention was naturally attracted to 
this branch of the practical applications of science. He 
never had any prejudice against the utilisation of science 
for practical ends. ‘There cannot," he wrote, “be a 
greater mistake than that of looking superciliously upon 
practical applications of science. The life and soul of 
science is its practical application; and, just as the great 
advances in mathematics have been made through the 
desire of discovering the solution of problems which were 
of a highly practical kind in mathematical science, so in 
physical science many of the greatest advances that have 
been made from the beginning of the world to the present 
time have been made in the earnest desire to turn the 
knowledge of the properties of matter to some purpose 
useful to mankind." Апа so he scorned not to devise 
iostruments and appliances for commercial use. His 
electrometers, his . his siphon recorders, his 
com passes, bad been made by James White, optician, of 
Glasgow. In this firm he became a partner, taking the keenest 
commercial interest in its operations, and frequenting the 
factory to superintend the construction of apparatus. New 
measuring instruments were required. He set himself to 
devise them, designing potential galvanometers, ampere- 
gauges, and a whole series of standard electric balances 
for electrical engineers. Lord Kelvin's patented inventions 
were very numerous. Without counting in those since 
1900, taken mostly in the name of Kelvin and James 
White, they number 56. Of these 11 relate to telegraphy, 
11 relate to compasses and navigation apparatus, aix relate 
to dynamo machines or electric lamps, 25 to electric 
measuring instruments, one to the electrolytic production 
of alkali, and two to valves for fluids. He was an indepen- 
dent inventor of the zig-zag method of winding alternators, 
which the public knew under the name of Ferranti’s 
machine, which was manufactured under royalties payable 
to him. He was interested even in such details as fuses 
апа suspension pulleys with differential gear by which 
incandescent lamps can be raised or lowered. 

He gave evidence before a parliamentary committee on 
electric lighting, and discussed the theory of the electric 
transmission of power, pointing out the advantages of high 
voltages. The introduction into England in 1881 of the Faure 
accumulator excited him greatly. In his presidential address 
to the mathematical and physical section of the British 
Association at York that year he spoke of this and of the 
possibility of utilising the powers of Niagara. He also 
read two papers, in one of which he showed mathematically 
that in a shunt dynamo best economy of working was 
attained when the resistance of the outer circuit was a 
geometric mean between the resistances of the armature 
and of the shunt. In the other he laid down the famous 
law of the economy of copper lines for the transmission of 
power. Helmholtz, visiting him again in 1884, found him 
absorbed in regulators and measuring apparatus for electric 
lighting and electric railways. On the whole,” Helmholtz 
wrote, I have an impression that Sir William might do 
better than apply his eminent sagacity to industrial under- 
takings ; his instruments appear to be too subtle to be put 
into the hands of uninstructed workmen and officials. . . . 
He is simultaneously revolving deep theoretical projects 
in his mind, but has no leisure to work them out 
quietly. So far as that goes, [ am not much better 
off!" But he shortly added, "I did Thomson an 
injustice in supposing him to be wholly immersed in 
technical work ; he was full of speculations as the original 
properties of bodies, some of which were very diffieult to 
follow, and, as you know, he will not stop for meals, or 
any other consideration.” And, indeed, Thomson had 
weighty things in his mind. Не was revolving over the 
speculations which later in the same year he was to pour out 


in such marvellous abundance in his famous 20 lectures 
in Baltimore “Оп Molecular Dynamics and the Wave 
Theory of Light.” These lectures, delivered to 26 hearers, 
mostly accomplished teachers and professors, were reported 
verbatim at the time, and reprinted by him with many 
revisions and additions in 1904. Of this extraordinary 
work, done at the age cf 60, it is difficult to speak. Day 
after day he led the 26 “coefficients” who sat at his feet 
through the mazes of the solid-elastic theory and the 
spring-shell molecule, newly invented in order to give a 
conception how the molecules of matter are related to 
the ether through which light waves are propagated. 
All his life he had been endeavouring to discover a 
rational mechanical explanation for the most recondite 
phenomena—the mysteries of magnetism, the marvels of 
electricity, the difficulties of crystallography, the con- 
tradictory properties of ether, the anomalies of optics. 
While Thomson had been seeking to explain electricity and 
magnetism and light dynamically or as mechanical pro- 
perties, if not of matter, at least of ether, Maxwell had 
boldly propounded the electromagnetic theory of light, 
and had drawn all the younger men after him in acceptance 
of the generalisation that the waves of light were 
essentially electromagnetic displacements in the ether. 
Thomson had never accepted Maxwell’s theory. It is 
true that in 1888 he gave a nominal adhesion, and in the 
preface which, in 1893, he wrote to Hertz’s Electric 
Waves,” he himself uses the phrase “the electromagnetic 
theory of light, or the undulatory theory of magnetic 
disturbance." But later he withdrew his adhesion, pre- 
ferring to think of things in his own way. Thomson’s 
Baltimore lectures, abounding as they do in brilliant and 
ingenious points, and ranging from the most recondite 
problems of optics to speculations on crystal rigidity, the 
tactics of molecules, and the size of atoms, leave one with 
the sense of being a sort of protest of a man persuaded 
against his own instincts, and struggling to find new 
expression of his thoughts so as to retain his old ways of 
regardiog the ultimate dynamics of physical culture. 

One characteristic of all Lord Kelvin's teaching was his 
peculiar fondness for illustrating recondite notions by models. 
Possibly he derived this habit from Faraday; but he 
pushed its use far beyond anything prior. He built up 
chains of spinning gyrostats to show how the rigidity 
derived from the inertia of rotation might illustrate the 
property of elasticity. The vortex atom presented a 
dynamical picture of an ideal material system. Не strung 
together little balls and beads with sticks and elastic bands 
to demonstrate crystalline dynamics. This use of models to 
assist abstract thought by a concrete presentment of it has 
become characteristic of the tone and temper of British 
physicists, of none more than of Lord Kelvin. Where Poisson 
or Laplace saw a mathematical formula, Kelvin with truo 
physical imagination discerned a reality which could be 
roughly simulated in the concrete, and throughout all his 
mathematics his grip of physical reality never left him. 
Indeed, Lord Kelvin, being a highly-accomplished mathe- 
matician, used his mathematical equipment as a tool. He 
remained its master, and did not become its slave. 

To the last Lord Kelvin took an intense interest in the 
most recent discoveries. Electrons, or ‘‘electrions,” as he 
called them, were continually under discussion, He prided 
himself that he had read Rutherford’s book on “ Radio- 
Activity " again and again. He objected, however, in folo 
to the notion that the atom was capable of division or 
disintegration. In 1903, in a paper called Aepinus 
Atomised,” he reconsidered the views of Aepinus and of 
Father Boscovich from the newest standpoint, modifying 
Aepinus’s theory to suit the notion of electrions. 

After taking part in the British Association meeting of 
1907 at Leicester, where he entered with surprising activity 
into the discussions of radio-activity and kindred questious, 
he went to Aix-les-Bains for change. He had barely 
reached home at Largs in September when Lady Kelvin 
was struck down with a paralytic seizure. Lord Kelvin’s 
misery at her helpless condition was intense. He had 
himself suffered for 15 years from recurrent attacks of 
facial neuralgia, and in 1906 underwent a severe operation. 
Under these he had visibly aged, and Lady Kelvin’s 
affliction found him little able physically to sustain the 
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anguish of the stroke. He wandered distractedly about 
the corridors of his house, unable at last to concentrate his 
mind on work in hand. A chill seized him, and, after 
about a fortnight of prostration, he sank slowly and quietly 


away. 

He was buried in Westminster Abbey with national 
honours on Dec. 23, 1907. The sympathies of all of us go 
out to Lady Kelvin, who with such assiduous devotion 
tended his declining years. 

Honours fell thick on Lord Kelvin in his later life. He 
was president of the Royal Society from 1890 to 1894. 
He was raised to the peerage in 1892. He was one of the 
original members of the Order of Merit founded in 1902, 
was а grand officer of the Legion of Honour, and held the 
Prussian order Pour le Mérite. In 1904 he was elected 
chancellor of the university where he had held the chair of 
natural philosophy for 53 years. He had celebrated his 
jubilee with unusual marks of world-wide esteem, and 
finally retired in 1899. He was а member of every foreign 
academy, and held the honorary degrees from almost every 
university. 

In politics he was, up to 1885, a broad Liberal, but, as was 
natural in an Ulster man, became an ardent Unionist on the 
introduction of the Home Rule Bill. He once told me 
that he preferred Chamberlain's plan of Home Rule with 
four Irish Parliaments, one in each province. 

In religion Lord Kelvin was an Ánglican—at least, from 
his Cambridge days—but when at Largs attended the 
Presbyterian Church. His simple, unobtrusive, but essential 
piety of soul was unclouded. He had a deep detestation 
of ritualism and sacerdotalism, which he hated, heart and 
soul, in all its forms, and he denounced spiritualism as a 
loathsome and vile superstition. His profound studies had 
led him y rue and again to contemplate а beginning to the 
order of things, and he more than once professed а pro- 
found and entirely unaffected belief in Creative Design. 

Kind-hearted, lovable, modest to a degree almost 
unbelievable, he carried through life the most intense love 
of truth and an insatiable desire for the advancement of 
knowledge. Accurate and minute measurement was for 
him as honourable a mode of advancing knowledge as the 
most brilliant or recondite speculation. At both ends of 
the scale his pre-eminence in the quest for truth was 
unchallenged. If he could himself at the end of his long 
career describe his own efforts as “ failure,” it was because 
of the immensely high ideal which he set before him. “1 
know," he said on the day of his jubilee, “по more of 
electric and magnetic force, or of the relations between ether, 
electricity and ponderable matter, or of chemical affinity 
than I knew and tried to teach my students in my first 
session.” Yet which of us have not learned much of these 
things because of his work? We of this Institution may 
well be proud of him, proud that he was one of our first 
members, that he was thrice our president, and that as 
our president he died. We shall not look upon his like 


again. 


THE KASHMIR POWER SCHEME. 


By the hoof of the Wild Goat up-tossed 

From the cliff where She lay in the Sun 
Fell the stone. 

To the Tarn where the daylight is lost 

So She fell from the light of the Sun 
And alone. 


At first sight there is no possible connection between 
the above extract from Rudyard Kipling's introductory 
verses to one of his stories and an electric power scheme 
of 5,000 h.p. in Kashmir. From а report of Major de 
Lotbiniere, C. I. E., R.E., to the Kashmir Durbar one finds 
the connection, which is somewhat as follows : The Jhelum 
River, which is to be harnessed to produce 20,000 h.p., is 
fed by the glaciers on the North-Western Himalayas. After 
passing through Srinagar, the capital of Kashmir, the 
river enters a plain on its way to the Lake Woolar. In 
this plain the gradient of the river bed is exceedingly 
small, and the country has suffered for many years from 
floods which have done an enormous amount of damage. 
These floods have become prevalent only during compara- 


tively recent years, and are said by Major de Lotbiniere 
to be due to the vast herds of goats which are 
annually allowed to graze on the hillsides. The State 
charges the owners of the goats for grazing rights the low 
sum of about 1s. 4d. per year per 100 goats. The result 
has been that the hillsides have been cleared of grass and 
undergrowth, the scanty soil is loosened by the goats, and 
the “stones thus spurned” are carried down the river 
and have caused the silting up of the bed. Attempts have 
been made by hand labour to improve the channel between 
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Map of а part of Ksshmir showing the districts served by the Jhelum Power 
Scheme. Rawal Pindi may be supplied in the future, and an electric 
railway runs up the valley. 


Srinagar and Baramoola, & distance of about 40 miles, but 
the 15 miles of the river course thus dealt with could not 
be properly deepened by hand labour. "There is no coal in 
Kashmir, апа the use of large quantities of wood as fuel 
for steam-dredgers would have aggravated the trouble 
above mentioned by still further denuding the country- 
side of verdure. When the success of the Cauvery power 
scheme which supplies the Kolar goldfiields with cheap 
power had been proved, Major de Lotbiniere was asked to 
report to the Kashmir Durbar as to the possible develop- 
ments within that State. In the Cauvery scheme, as 
described in our issue of Oct. 31, 1902, the power 


а 


Н.Н. the Maharajah of Kashmir at the Tower Station. Major de Lotbiniere, 
C.I Е, is the next on the right to His Highness. 


obtained was transmitted 100 miles to the gold mines, and 
reduced the cost of а horse-power per year to 50 per cent. 
of what it had been with steam engines with coal at 19s. per 
ton. In Kashmir there does not appear to be a similar demand 
for electric power from an established industry, but the 
above-named engineer conceived the novel idea of making 
one part of the river rectify the faults of another part. 
His report was adopted, and the chief use of the first plant 
to be laid down at Rampur will be used to supply electric 
dredgers which will deepen the river bed above. Besides 
preventing or minimising the damage from floods, this will 
drain 100,000 acres of good land which is now lying 
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useless. Power is also to be used for heating in connection 
with the silk industry, and a certain amount of electric 
lighting will be done in Srinagar and other places. It is 
not improbable that in the future supply may be carried to 
Rawal Pindi. 

We are indebted to the Bombay Gazette for the following 
descriptive account of the works, which, with the accom- 
panying photographs, has been sent us by a prominent 
member of the staff. 

As the result of preliminary investigations (1904) and 
survey work extending over several months, Major de 
Lotbiniere recommended the harnessing of the Jhelum in 
the vicinity of Rampur, shown on the accompanying map, 


Draught Channel or Intake immediately above the Head Works 
(looking up stream). 


where the conditions were found to be more favourable 
than at any other point. The river here falls at the rate 
of about 70ft. per mile, thus affording a working head of 
400ft. with a supply channel of less than seven miles, 
natural features at the same time providing other requisite 
essentials in the form of suitable sites for the forebay and 
power-house, etc. Rampur is, furthermore, very centrally 
situated as regards that portion of the Jhelum River 
exploitable for power development, and is but 15 miles 
below Baramoola and 55 from Srinagar. | 
Preliminaries having been settled and Major de 
Lotbiniere's proposals and recommendations accepted, the 
services of that officer were placed at the disposal of the 
Kashmir Durbar by the Government of India early in 1905, 
and by the end of May work upon construction had 
actually commenced. It was decided to at once construct 
river and channel works of capacity sufficient for the 


type ordinarily used in America. The adoption of wooden 
flume (of deodar, so prolific in Kashmir) on so large а scale 
is necessitated by the nature of the hillsides along which 
it runs, thus leaving the engineers no other alternative. 
The construction of this channel and flume presented 
many difficulties, all of which have apparently been most 


Tunnel No. 5. 


successfully overcome. In the comparatively short length 
of 65 miles there are some 30 chains of deep cut and cover, 
six rock tunnels aggregating 2,100ft., five aqueducts of 
80ft. span over streams and deep gorges, several minor 
aqueducts and several protective works against avalanches 
in the shape of heavy cribwork overshoots, snowsheds, 
ete. Owing to steep hillsides above, it has been neeessary 
to roof the channel and flume practically from end to end 
to preclude all possibility of earth, etc., being carried into 


Wooden Flume on Hillside, 


development of 20,000 h.p., with the power house contain- 
ing accommodation for about half that quantity, the first 
installation to comprise four units of 1,000 kw. each, about 
5,500 h.p. in all, and future extensions or installations to 
be added as required. The head work or intake is situated 
opposite the ancient temple on the Jhelum Valley road at 
Baniar, and the supply channel (64 miles) runs thence, vid 
Rampur and Chananwari, to the power station at Mohora. 
This channel, which has а capacity of nearly 600 cubic feet 
per second, consists of about 9,000ft. of masonry-lined duct 
through boulder soil, the remaining portion (25,000ft.) 
taking the form of the rectangular wooden flume of the 


Exterior of Wooden Flume above the Cart Road. 


it. A large settling or silt basin has been provided as near 
the head works as possible, through which the channel 
flows. Here the velocity of the water will be reduced from 
some 8ft. to less than 1ft. per second for about 10 minutes, 
which should efficiently clear the supply of silt during 
periods of turbidity in the river A small suction dredger 
will clear the bed of the basin, which is 4ft. below that of 
the channel, as required. Through the rock tunnels, 
encountered on the flume line, the water will, in cases 
where the rock is perfectly sound, be passed direct, but 
where this is not the case the wooden flume will be carried 
continuously through them. It may be mentioned in 
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passing that the quantity of deodar timber used in the con- 
struction of the wooden flume will be about 650,000 cubic 
feet. This, together with the poles for the transmission 
line, has all been obtained from the local forests. 

The grade of the channel, which is constant throughout, 
is 1'05ft. рег 1,000, or about 54ft. per mile, the river here 
meanwhile falling at the rate of over 70ft. per mile, as 
already stated. The dimensions of the masonry-lined 
channel are 11ft. width and 846. to 94ft. depth, those of 
the wooden flume being 8ft. din. and 8ft. біп, respectively. 
Depth of flow at full supply for 20,000 h. p. will be 8ft. 
Arrived at Mohora the channel debouches into the 
forebay, a kind of regulating tank situated on the 
lower steps of a piece of tableland, overlooking and some 


Interior of Wooden Flume. 


450ft. above the Jhelum at this point. The forebay con- 
tains the usual compartments isolating each pipe inlet, 
ample waste weir sill, over which all surplus water passes 
to an adjacent nullah on the flank, and thence to the river 
again below the power-house, and grids of iron bars 
effectually intercept all floátable matter and prevent their 
Ingress to the inlets. Through the outer or front wall of 
the forebay and down the face of the steep hillside the steel 
pipes or penstocks convey the water to the wheels in the 
power-house, before reaching which they pass beneath the 
main cart road. The pipes, of which there are four, are of 
riveted and welded steel, the diameters 36in. and 30in. at 
top and bottom of the lines respeetivelv, and length of each 
approximately 750ft., the fall or head being 400ft. 


Another Section of the Flume, 


The water having done its work upon the wheels, to 
which the generators are directly coupled, passes through 
short tail races below the floor to a common spill channel 
and thence to the rapids, some five chains beyond the down- 
stream end of the power-house. The latter is an imposing 
Structure in granite and red brick, standing between the 
cart road and the left river bank, from the edge of which it 
is about 150ft. inland. It is a double-gabled building, about 
190ft. by 86ft. and 60ft. in height. It has a self-contained 
workshop and travelling crane of 25 tons capacity. The 
transformers, as well as the generators, are located in this 
building, all switehboards and regulating apparatus, etc., 
being accommodated on a gallery 20ft. above main floor 
level. Each of the four units now being installed com- 
prises a 1,000-kw. generator, made by the General Electric 
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Company of America, coupled direct to an Abner Doble 
needle-nozzle waterwheel of the improved Pelton type, the 
latter being of 1,765 h.p. Two exciters, with their direct- 
coupled waterwheels, and a motor-generator set, with six 
transformers, complete the present installation. 

The transmission line, now well advanced, consists of a 
double line to Baramoola (21 miles), and single line for the 
present thence to Srinagar, a further distance of 55 miles. 
The pole structures are of the gallows type, each comprising 
two verticals 35ft. in length with two cross-arms. These 
are spaced on an average at 250ft. apart, and сапу à 
telephone line on а small cross-arm, suitably placed below 
the lower main cross-arm. The tortuous course of the 
river necessitates many crossings, of which there are some 
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Wooden Flume on Hillside. 


14 in the 21 miles of line between Mohora and Baramoola. 
Thence to Srinagar the valley opens out, and the country 
traversed is comparatively easy.  Substantial wire nets 
have been constructed below the line wires at every point 
where these cross the publie road for the prevention of 
accident from a falling wire. 

The system is for alternating current, three - phase, 
frequency 25, delivered at 60,000 volts, the generated 
voltage being 2,500. The pressure (60,000) is the highest 
at present in use upon long-distance transmission in India. 
The transformers have, however, been designed for deli- 
vering at 50,000 or 60,000 volts as may be required, and 
it is probable that for some time to come the svstem will 
be worked at the lower voltage. 


80ft. Boom to carry the Wooden Flume over & 
are five of these aqueducts on the flume line. 


rge to Tunnel No. 6. There 


The sub-station at Srinagar, which is located in the State 
silk factory enclosure, is almost finished. Here the voltage 
will be reduced to working limits by means of the usual 
step-down transformers. The sub-station at Baramoola is 
somewhat of a novelty, being a floating one, so designed 
to enable it to follow the dredging fleet as required, the 
power being received and distributed by means of flexible 
cables from the feeder lines on the river bank to the trans- 
formers in the floating sub-station, and thence to the 
dredgers themselves. The whole of the power available 
from the first installation will be absorbed by the require- 
ment of the dredging operations and those of the State 
silk factory, where the electric current will be used for heat- 
ing the filature basins, of which there are several thousands 
in use. This latter is an interesting and unique feature of 
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the scheme, inasmuch as it is the first time that electric 
heating has been adopted in the silk industry in any part 
of the world, and the same may be said аз regards the 
operating of the huge dipper dredge, which will also be 
the firet of its kind to be so actuated. The lighting of 
Srinagar will, it is understood, be shortly taken up, but 
this, of course, is quite a side issue, and will utilise but а 
comparatively insignificant amount of power from that 
available. 

Baramoola has for the last eight months presented a 
scene of extraordinary activity, and the hulls of the whole 
dredging fleet, some 14 vessels in all, are now nearly com- 
pleted, and most of them already in the water. Mean- 


Masonry Lined Channel nearing Рогё\ ay. 


while the plant and machinery to be installed in them has 
been regularly arriving at site. The dredging operations, 
which will extend for a distance of over 20 miles, com- 
mencing from just below Baramoola, will, it is anticipated, 
80 improve the régime of the Jhelum as to reclaim some 
100,000 acres of highly fertile land, which under existing 
conditions is almost perpetually inundated, and so practi- 
cally useless. ОП and woollen mills are among the other 
industries likely to follow the establishment of cheap 
power in the State in the near future. Nothing appears to 
have been definitely settled with regard to the Kashmir 
Railway, but this must come, and that at no distant date, 
when, as we have been already,assured, H.H.the Maharajah 
is anxious to see this most essential improved communica- 
tion within his territories. 


The Power House. 


The cost of the power scheme will, it is understood, be 
about 50 lakhs, and the increase of revenue due to the 
dredging operations alone will, if anticipations are realised, 
afford the State a good return upon the outlay. 

Now as to the staff who have assisted Major de 
Lotbiniere in this great scheme. Lieutenant J. C. Hunter, 
the resident engineer, held the same important position 
during the construction of the Cauvery power installation, 
but in this case he bas had to face problems far more 
difficult than those presented by the Cauvery work. The 
treacherous nature of the hillsides, the heavy winter snows 
and avalanches, and the labour difficulties all tended to 
render the execution of the work most arduous, Mr A.C. 
Jewett, the electrical engineer, is also a Cauvery veteran, 
and has found his experiences in Mysore mild in comparison 


with his present task. The construction and equipment of 
the dredging fleet are under the superintendence of Mr. 
L. A. Desy, C.E., a Canadian, whose experience and pro- 
ficiency in dredging work have already won him a high 
position in Canada. 

In conclusion, his Highness the Maharajah of Kashmir is 
to be heartily congratulated on the enterprising spirit he 
has shown in embarking upon these gigantic undertakings, 
embracing as they do the latest developments of modern 
science. We trust the results will fulfil to the utmost his 
most sanguine expectations, and prove a lasting benefit to 
his subjecta. 


TRANSATLANTIC WIRELESS TELEGRAPHY.* 
BY G. MARCONI, 
(Concluded from page 661.) 


The stations at Clifden and Glace Bay are not complete, and 
the necessary duplication of the running machinery has not yet 
been executed, but, nevertheless, communication across the 
Atlantic has never been interrupted for more than a few hours 
since the commencement of commercial working on Oct. 17 
last. There have, however, been several serious interruptions 
at Clifden due to the unreliability of the land lines connecting 
Clifden to the ordinary telegraph system. On one occasion 
one of these interruptions lasted from 5.20 p.m. to 10.50 a.m., 
a duration of 17 hours; and on another occasion the land 
telegraph wires were struck by lightning and disabled for 
12 hours. There have also been recorded numerous other 
interruptions of shorter duration, which resulted in delays 
to private and Press messages. Further delays have also been 
caused through interruptions on the land lines connected with 
the Canadian station. During the first months, on account of 
imperfections in the auxiliary apparatus connected principally 
with the operating keys and switches, only a fraction of the 
available transmitting power was used. In consequence of this 
the speed of transmission was slow, and short interruptions some- 
what frequent. Many of these have difficulties now been over- 
come, and in a few more months, when it should be possible to 
utilise the full power available, а very much greater speed and 
efficiency is likely to be attained. The messages can now be 
transmitted across the Atlantic by day as well as by night, but 
there still exists certain periods, fortunately of short duration, 
when transmission across the Atlantic is difficult, and at times 
ineffective unless àn amount of energy greater than that used 
during what I might call normal conditions is employed. Thus, 
in the morning and evening when, due to the difference in 
longitude, daylight or darkness extends only part of the way 
across the Atlantic, the received signals are weak, and sometimes 
cease altogether. 

It would almost appear as if illuminated space possessed 
for electric waves а different refractive index to dark space, 
and that in consequence the electric waves may be refracted and 
reflected in passing from one medium to the other. It is, 
therefore, probable that these difficulties would not be expe- 
rienced iu telegraphing over equal distances from north to 
south, or vice versá, as in this case the passage from daylight to 
darkness would occur almost simultaneously in the whole of the 
medium between the two points. In the same manner a storm 
area in the path of the signals often brings about а considerable 
weakening of the received waves, whilst if stormy conditions 
prevail all the way across the Atlantic no interference is notice- 
able. Electric wave shadows, like sound shadows, шлу be 
formed by the interference of reflected waves with the direct 
waves, whereby signals may be much less effective or imper- 
ceptible in the area of such electric wave shadow. In the same 
manner as there exist periods when signals across the Atlantic 
are unusually weak, there exist other conditions, especially at 
night, which make the signals abnormally strong. Thus on 
many occasions ships, and stations equipped with apparatus of 
a normal range of 200 miles, have been able to communicate 
over distances of over 1,000. This occurred recently when a ship 
in the English Channel was able to correspond with another in 
the Mediterranean. Buttheimportant factor about wireless tele- 
graphy is that a service established for a certain distance shall 
be able to maintain reliable communication over that distance. 
The erection of long-distance stations for the purpose of tele- 
graphing across the Atlantic met at the outset with the severe 
criticism of а certain important section of the English technical 
Press, which, although one would imagine existed for the purpose 
of encouraging and promoting the progress of electrical science 
and industry, always seemed more inclined to champion the 
particular interests of the cable companies. 

Without wishing to enter into any controversy on this point, 
I venture to predict that some of the statements published with 


Lecture given before the Royal Institution, Friday night, 
March 13, 1908. 
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reference to long-distance wireless telegraphy will make very 
amusing reading in a few years to come. I am here reminded 
of an anecdote related to me about Michael Faraday. He had 
been displaying what appeared to be clumsily-made rings or 
coils which, as we all now know, were the forerunners of the 


As to the practicability of wircless telegraphy working over 
long distances such as that separating England from America, 
there is no longer need for any doubt. Although the stations 
have been worked for only a few hours daily, 119,945 words of 
Press and commercial messages had been transmitted across 


present-day dynamo. 
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It appears that someone, pointing to the 


the ocean by this means up to the end of February last since 


The Engine House at the Clifden Transatlantic Signalling Station. 


coils, asked whatever could be the use of such apparently 
useless articles. Faraday's answer was in the form of a 
question: What is the use of a baby?” he said. The 
analogy is, of course, not quite applicable to wireless tele- 
graphy at the present day. "This new method of communica- 
tion is no longer an infant, but has now reached the stage of 


AD 


х. Es 


D Жа ба = чүчү. З "^ — 
ЕТА А лаа є LES 
эташ MA a Me Oe tne O28 


x" 
4-445" n Te 
жутар ARP Get 1o n &„ -„ч 


тута ч " 


Wen „ез ех) CARE ED > Тем 


The Cape Breton Station. 


vigorous youth, and is fast approaching manhood. Long- 
distance stations are now in course of erection in many parts of 
the world, the most powerful of all being that of the Italian 
Government at Coltano, and I have not the slightest doubt but 
that telegraphy through space will soon be in a position of 
affording communication between distant countries at cheaper 
rates than can be obtained by any other means. 


the service was opened. The best judges of a service are 
those who have made use of it, and, amongst newspapers, 
the chief users have been the New York Times and the ош 
Times, which have already publicly expressed their opinion of 
this new method of communication. I might mention that 
recently I received by wireless from the New York Times а 
message of which the following is an extract: ** . . . 
during the five months since it opened in October last 
0. . the Times has received from its correspondent in 
England and on the Continent news dispatches totalling 
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The Marconi Cabin on s.s, ‘‘ Minnetonka.” 


68,404 words, sixty-eight thousand .four hundred and four 
words, promptly and efficiently transmitted by your system.— 
N.Y. Times.” Whether the new telegraphy will or will not 
injure or displace the cables is still a matter of conjecture, but 
in my opinion it rests a good deal on what the cables can do in 
the way of cheaper rates. It is not, as some appear to imagine, 
either the business or the wish of those concerned in the 
development of wireless telegraphy to injure the cable industry. 
They are endeavouring at present to demonstrate the new 
method is not only valuable for shipping, but that it should be 
also regarded as a new and cheaper method of communicating 
with far distant countries. 
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. Whatever may be the view as to its shortcomings and defects, 
there can be no doubt but that wireless telegraphy across the 
Atlantic has come to stay, and will not only stay, but continue 
to advance. Cable telegraphy across the Atlantic was subjected 
at the commencement to а series of discouraging failures and 
disappointments, but whatever ita difficulties, Í think I am not 
unjust in saying that it enjoyed one advantage over wireless 
telegraphy—namely, that it was free from the natural hostility 
Of vested intereste representing over 60 millions sterling, now 
invested in cables, which rightly or wrongly consider long- 
distance telegraphy as menacing their interests. In seven years 
the useful range of wireless has increased from 200 miles to 
2,500. In view of that fact, he will be a bold prophet who will 
venture to affirm what may not be done in seven years more. 
I shall not presume to say that at the present moment 
the wireless telegraph service between London and New 
York is as efficient and as rapid as that supplied by 
the cables. For nearly 50 years the Transatlantic cable 
organisation has been in existence, and there are now 16 
cables working across the North Atlantic, so that in the case 
of a breakdown of one cable the traffic is sent by one of the 
others. Moreover, long experience has served to bring their 
land-line connections to a high state of perfection. Neverthe- 
less, I am convinced that if there were only one cable and the 
present wireless service, interruptions would be more frequent 
and much more serious in the case of the cable than in that of 
wireless. We have only to look towards those parts of the 
globe, such as India, South Africa, and so forth, where trans- 
oceanic communication is dependent upon only one or two 
cables, and the force of my remarks will be more readily 
appreciated. The cases of delay in regard not only to com- 
mercial messages, but also to Government dispatches, are only 
too frequent, as no doubt you have observed from time to time 
in the daily Press. 

Among many people there seems to be a rooted conviction 
that wireless telegraphy is not suitable for the handling of code 
or cipher messages. Whatever gave rise to this idea І do not 
know, but I wish to emphasise that it is purely fictitious. Code 
messages can be sent just as well by wireless as by ordinary 
methods of telegraphy. I need hardly say that most of the 
wireless messages passing between warships are now expressed 
in code, as are likewise the majority of the commercial messages 
handled by the Clifden and Cape Breton stations. I do not 
wish to claim that wireless telegraphy is infallible, and although 
errors do sometimes occur, it is absolutely certain that, having 
regard to the London and Montreal service, most of the mistakes 
can be traced to the land-line telegraph transmission between 
London and Clifden, and between Glace Bay and Montreal. I 
find, however, that probably the greatest ignorance prevails in 
regard to what is termed ‘‘ tapping,” or intercepting wireless 
messages. No telegraph system is secret. The contents of 
every telegram are known to every operator who handles it. 
It is incorrect to suppose that anyone can at will pick up 
wireless messages. On the other hand, it is easy for anyone 
knowing the Morse code to step into most telegraph offices and 
read off the messages by the click of the instruments. Further, 
it is practicable, but illegal in this country, to make arrange- 
ments so that messages which pass over a telegraph line can be 
read by persons who are not operating the line at all. It is also 
expensive to erect a tall pole or tower and fix up all the instru- 
ments which are necessary before wireless messages can be taken 
Ш, Ti moreover, such proceeding is contrary to the law of the 

nd. 

It should be remembered, too, that any ordinary telegraph 
or telephone wire can be tapped, and the conversation 
going through it overheard, or its operation interfered with. 

esults published by Sir William Preece show that it 
is possible to pick up at a distance on another circuit the 
conversation which may be passing through a telephone or 
telegraph wire. At Poldhu, on a telephone connected to a 
long horizontal wire, the messages passing through a Govern- 
ment telegraph line a quarter of a mile away can be distin¢tly 
read. Ina paper on his method of magnetic space telegraphy, 
Sir Oliver Lodge mentions an occasion on which he was able to 
interfere, from a distance, with the working of the ordinary 
telephones in the city of Liverpool. Many instances can be 
enumerated showing that electric light and tramway power 
stations have interfered with cables and land lines. ever- 
theless, there are penalties attached to the tapping of a 
telegraph wire, and it ought to be as well быа that 
since the passing of the Wireless Telegraphy Act there 
are penalties involved if any wireless stations are erected 
or worked without the consent of the Postmaster-General. 
Possibly you may expect me to say something about systems 
other than my own, and, although I should like to do so, the 
time at my disposal will not permit me even to give a full and 
proper description of my own apparatus. Many others are carry- 
ing out important researches in the field of wireless telegraphy 
and wireless telephony, and I sincerely hope that efforts in the 
development of & difficult branch of science may meet with 
success proportionate to their labours. | 


In conclusion, I may say that I am very confident that it is 


695 


only a question of time, and that not a very long time, 
before wireless telegraphy over great distances, possibly round 
the world, will become an indispensable aid to commerce and 
civilisation. 


— 


A CURIOUS IONISATION EFFECT IN A VACUUM 
TUBE. 
‘ — 

The following curious effect was discovered in the coursé 
of some experiments with the electrodeless discharge by 
Mr. H. A. Perkins, and are described by him in a paper 
read before the American Physical Society. A tube about 
20cm. long and 1cm. diameter, having electrodes sealed 
into its two ends, was exhausted to what is popularly known 
as a “white vacuum.” This tube was surrounded by a 
narrow metal ring of a diameter slightly larger than the 
tube, and the ring was connected to one terminal of a trans- 
former, the other terminal of the transformer being earthed. 
When the transformer was giving an E.M.F. of 550 volts or 
over and a frequency of 60 cycles, the tube showed a 
marked luminescence, and a direct current flowed through 
а galvanometer conneoted in series with the tube. e 
terminal of the tube nearest the exciting ring was always 
positive. The current was very small when the ring was 
near the end of the tube, but increased rapidly as the ring 
neared the centre. At the centre it reversed in direction, 
coming rapidly to another maximum just behind that point, 
and then fell rapidly away as the ring neared the far end 
of the tube. | 

А. battery inserted in series with the tube could greatly 
inerease these currents or reverse them according to the 
direction of its E.M.F., and this effect as well as the pre- 
ceding seemed to indicate much greater ionisation when 
the ring was near the centre of the tube. An electrostatic 
voltmeter connected to the terminals of the tube indicated 
its largest values when the ring was nearest one end, these 
values diminishing to 0 at the centre; but the time required 
for it to reach a steady reading was very great when the 
ring was near one end, and the larger voltages were 
obtained, thus apparently indicating a much feebler ionisa- 
tion in that position. To account for these phenomena, а 
theory, depending on the difference of speed of the ions, 
has been partly worked out, which accounta satisfactorily 
for the polarity of the tube, and gives an кдр roughly 
approximating to the current curve obtained. 


PHENOMENA OF MERCURY-VAPOUR LAMPS. 


A United States patent issued to Richard Kuch, of 
Hanau, Germany, describes some interesting phenomena 
of mercury-vapour lamps. The inventor states that on 
increasing the E.M.F. impressed on the lamp far beyond 
the point hitherto tested an unexpected change takes place. 
The curve of efficiency of the lamp then changes its direction 
and the efficiency vill quickly rise, so that ita value will be 
far more favourable than the most favourable values hitherto 
attained for a low electric potential. The consumption 
reduces to 0°17 watt per candle - power, and no limit 
appears to have been as yet reached in this reduction. The 
еді potential of the lamp was in this case increased up 
to about 25 or 30 volts per centimetre of the length of the 
column of light; in other words, it was from 25 to 50 times 
that potential which has hitherto been employed for attain- 
ing the most favourable efficiency. This entirely unexpected 
behaviour of the gas or vapour electric lamps with mercury 
electrodes the inventor explains by the following theory : 
For a certain potential of the lamp the light furnished by 
the radiation of the luminescence of the dissociated mercury 
vapour is supplied by a further radiation, presumably that 
of the temperature in consequence of the temperature 
increasing with the specific din m of the vapour. The 
radiation of the temperature produces a rapidly increasing 
efficiency, which compensates for the decrease of the 
efficiency of the radiation of the luminescence, and, more- 
over, it produces a very considerable improvement in the 
total efficiency. The inventor states that a сар for 
110 volts need be only бош. in lengtb, аз compared with 
the usual 50cm. | 
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ELECTRIC FANS. 


Some Season's Specialities. 


The vagaries of summer to which we have in the past 
been accustomed by no means tend to stimulate an extra- 
ordinary demand for cooling and ventilating devices. 
Adversely though this fact may affect trading in such 
devices, it has by no means arrested the enterprise of 
makers of electric fans and of motors for driving them. 
Both in design and construction have these developed to 


* Hawthorn” Fan Motor as I racket Fan and Desk Fan (Western Blectric Co.). 


a remarkable degrec, the productions of today being 
characterised by utility, neatness, and economy. The 
patient enterprise of the manufacturers of and dealers ір 
this class of goods deserves at last to be rewarded with 
a successful season. Happily, some hopeful symptoms аге 
not lacking. Although the spring of this year has in 
every way lived up to its reputation for fickleness, it has 
also brought a fair am.ount of sunshine, so that we are 
prepared to pin our faith to those prophets who have 
forecasted a favourable season (in spite of the fact 
that the thermometer has even of late stood uncom- 
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* Victor" Oscillating Fan Motor (Western Electric Co). 


fortably near to freezing point). Moreover, the country 
will this year witness а very large influx of foreign 
visitors on account of the many exhibitions that are 
to be held, and London in particular will profit thereby. 
True, our guests will not come to these shores to buy 
ventilating fans; but hotels, restaurants, boarding-houses, 
theatres, and places of popular resort are likely to be very 
crowded, so that the demand for temperature-reducing 
devices is sure to be great. In view of these facte, it is 
appropriate to turn to the manufacturers of electric fans 
to ascertain what particular features distinguish the fans 
for 1908, and to find out in what way they propose to 


meet the demand which may this year be reasonably 
anticipated. 

One of the leading firms of manufacturers—the Western 
Electric Company, North Woolwich, London—have 
developed in addition to their well-known types, which 
remain essentially the same as hitherto except that slight 
modifications have been made so as to give the public the 
benefits of the latest improvements, the “ Hawthorn 
universal fan motor" and the “Victor oscillating fan 
motor,” both of which types deserve to be especially noted 
on account of their modernness. The “Hawthorn” fan 
embodies not only all of the desirable features of the old 
desk and bracket fane, which have in the past earned such 


Telephone - Booth Motor, gin. Fans (Western Electric Со.) 


an enviable reputation, but also has many new and distinc- 
tive features. The design of this type fan is such that it can 
be easily converted into a desk or bracket type without 
the use of an adapter. The blades are pitched so that a 
maximum efficiency is reached, which greatly increases its 
usefulness. The motor is spherical and entirely enclosed— 
a construction which does not permit of the collection of 
dirt and dust. The armature is of the slotted type, sub- 
stantially constructed, and has a commutator so designed 
as to withstand long and continuous service. The field 
coils are elliptical in shape, machine-wound, and especially 
insulated for the service. The brush-holders are of the 
cartridge type, designed to avoid the possibility of exces- 
sive brush pressure on the commutator, and fitted with 
carbon brushes. The fan is designed so that the brushes 
may be adjusted, inspected, or renewed without removing 
the bearing bracket. An arrangement of a switch in 
the base permits of the following speeds: 1,480 rpm, 


Ceiling Fan Motor (Western Blectric Co.). 


1,100 r.p.m., and 750 r.p.m. The rheostat is constructed 
of an iron spool, heavily coated with porcelain, upon which 
is wound the best quality of German-silver wire embedded 
in and completely protected by a coating of white enamel. 
The motor is mounted on trunnions, which permit of 
20deg. depression and 15deg. elevation. The base con- 
struction allows the fan a rotation of 120deg. in a 
horizontal direction. 

Under many conditions the most satisfactory cooling 
effect may be obtained from а fan of the propeller type by 
во arranging it that, instead of delivering its volume of 
air in a fixed direction, it is kept moving from side to side, 
80 a8 to distribute and constantly change the air currents 
of the room. This side-to-side motion is produced in the 
“ Victor” fan by unsymmetrical reaction of the air, due 
to the presence in its path of the brass vane shown in illus- 
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tration. This vane automatically changes its position at 
the end of each oscillation and reverses the motion of the 
fan. It is claimed that for the first time in the history of 
oscillating fans there is here being presented a practical 
oscillating fan for use on alternating-current circuits. 

| In telephone booths, where space is limited, or for 
installation on light partitions subject to vibration, the 
spring-suspended telephone-booth fan motor is especially 


desirable. By means of the spring suspension, vibration 


is eliminated, and the operation of the motor rendered 
noiseless. The bracket is hollow, to receive supply wires, 
and can be screwed to the wall or partition. Although 
this motor uses little current, it will move a large volume 
of air. This fan can be used on either direct or alter- 
nating current without inserting special resistance in the 
circuit. 

We have not the space to refer here to various types of 
ceiling and other fans produced by the Western Electric 
Company. Suffice it to say that the stocks of these are 
ais and cover a wide range of sizes. 

urning now to other makes, the “Stellite” A.P. fan is 
among the first to call for notice. The “Stellite” fans are 
British made—they are manufactured by the Electric and 
Ordnance Accessories Company, Limited, Stellite Works, 
Cheston-road, Aston, Birmingham—and are designed and 
constructed to s the stringent tests of the British 
Admiralty. Each fan combines in itself the distinctive 
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“Stellite Trunnlon Fan (Electric and Ordnance Accessories Co). 


features of the desk, trunnion, and bracket types. In 
other words, the “Stellite ” A.P. fan is equally suitable for 
use on table, floor, desk, wall, or ceiling, and by & simple 
adjustment the current of air may be sent in any required 
direction. This is done without the addition or exchange 
of any parts and without the use of a single tool, it being 
only necessary to loosen the fly nuts. The frame consists 
of а handsome pedestal of soft grey cast iron, with a gimbal 
ring of the same material. The pedestal is fitted with 
rubber feetto absorb vibration and prevent damageto polished 
surfaces. The gimbal has brass fittings. The field cores 
are cast in one piece with the motor body, tbus forming an 
unbroken magnetic circuit. The commutator is of hard- 
drawn copper, and the slots of the armature are carefully 
lined with insulating material Double silk-covered high- 
conductivity copper wire is used for the armature and 
field windings, and before and after taping all coils are 
impregnated under vacuum pressure with an insulating 
compound, rendering them impervious to moieture, and 
ensuring perfect insulation. The carbon brushes are self- 
regulating, and the armature bearings, of phosphor bronze, 
are fitted with wick-feed lubricators. The starting switch 
and speed regulator are fitted inside the base, the resistance 
‘consisting of wire coils wound on non-hygroscopic porcelain. 
Spring catches ensure the switch being left central on the 
respective stops. We should add that these fans are made 
in two sizes, 12in. and 16in. diameter. In addition to the 
Фуре of fan described above, the Electric and Ordnance 
Accessories Company, Limited, make desk, bracket, port- 


hole, and cabin fans, all of which embody the most modern 
improvements. 

We pass on to the Simplex Conduits, Limited, 113-117, 
Charing Cross-road, London, W.C., where we find a high- 
class selection of electric fans for the forthcoming season. 
which are manufactured for continuous and alternating 
current (single and three phase), or for working from cells 
and representing—as is usual with all electrical goods with 
the '* Simplex" trade mark—the highest possible efficiency 
as regards design and working. We are enabled, through 
the courtesy of the Simplex Company, to give our readers 
some details of the construction of these fans. In the case 
of continuous-current fans the field frame is of round 
shape, cast iron, of high magnetic permeability, protected 
by a highly-finished thick coat of enamel. The field coils 
are securely wrapped with tape, and are furm wound of 
silk-covered wire, the whole being protected by a heavy 
coat of shellac varnish. These coils are always subjected 
to а severe test at 1,000 volts before leaving the works. 
The armature of the iron-clad type is built up of thin iron 
stampings, drum wound, and the windings insulated from 
contact with all metal surfaces.  Hard-drawn copper is 
used for the commutator, turned up true and round ; this, 
combined with the fact that the brushes are of graphite 
carried іп special brush-holders, giving even and firm 
pressure, prevent sparking. Self-aligning bearings are 
provided on all Simplex fans, and that essential for quiet 


* Simplex " Fan (Simplex Conduite, Limited). 


running—lubrication—is amply provided for by means of 
automatic oil-cups which, when once filled, will give 
efficient lubrication throughout the entire season. Speed 
regulation is obtained by means of a switch and rheostat 
concealed in the base of the fan; these are equally well 
made as the other details of the fans, and а burn-out is & 
most unlikely contingency. The guards of all fans are of 
8tout brass, and the blades heavily nickel plated, carefully 
balanced to prevent the motor from vibrating. 

Alternating-current fans are throughout, unless otherwise 
specially stated, of the induction type, which although of a 
necessity somewhat more expensive are sometimes to be 
preferred, being entirely free from some of the objection- 
able qualities of drum-wound armatures on alternating- 
current circuits. The armature is constructed of soft-iron 
laminations assembled on a brass spider and held between 
copper discs at each end of the core. It is carefully made 
to size so a8 to reduce the air-gap between stator and rotor 
to a minimum, which is essential if efficiency is to be 
obtained. The speed regulation on fans generally covers 
about 500 r. p. m.; for example, on 12in. fans it is 1,400, 
1,300, 1,100, and soon. Most types are supplied with 10in., 
12in., and 16in. diameter blades. The standard finish is 
of black enamel, relieved with gold lines, and all types can 
be relied upon to withstand rough usage with a minimum 
of attention. 

Although differing somewhat in the purposes to which 
they may be put from any of the fans which we have 
hitherto described, those manufactured. by Messrs. F. 
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Hattersley Pickard and Co., 15, King-street, Leeds, are 
of sufficient interest to deserve prominence. These fans, a 
type of which is represented in the illustration, have proved 
very effective for ventilating, removing dust, fumes, etc. 
It will, no doubt, interest our readers to know that Messrs. 
F. Hattersley Pickard and Co. are now fitting their fans 
for running off alternating-current circuits with a new type 
of single phase induction motor which is self-starting for 
all sizes, and, instead of requiring a complicated starting 
switch, an ordinary tumbler lamp switch is sufficient. This 
simplifies the starting and working of the fans to such an 
extent that they are practically ‘‘fool-proof.” As will be 
seen from the illustration, the blades of these fans are care- 
fully designed on correct scientific principles, and are suit- 
able for moving large volumes of air against considerable 
resistances, such as are met with in extracting vitiated air, 
fumes, or dust from rooms, ete. We understand that these 
fans have been supplied largely throughout the country 
and abroad for the ventilation of public buildings, concert 
rooms, offices, banks, restaurants, universities, schools, ete , 
with thoroughly satisfactory resulta. 

The fans introduced this season possess many notable 
features, which are in the main well represented by the 
makes described above. In another issue we will present 
descriptions of types introduced by other well-known 
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Ventilating Fan (Е. Hattersley Pickard апа Со.). 


makers, the design of which call no less for attention than 
do the foregoing. 


MUNICIPAL BUILDING AND PUBLIC HEALTH 
EXHIBITION. 


This is truly a year of exhibitions, many of which are 
making an important bid for the support of the electrical 
trade and industry. 1% is not surprising, therefore, that 
the Municipal Building and Public Health Exhibition— 
the first of its kind— which was held at the Agricultural 
Hall, and which closed on Tuesday last, was not richer in 
electrical exhibits. Several of the exhibits were, however, 
of electrical interest, and the whole served to give some 
idea of the advances which have been made in electric 
lighting and electric traction, matters of no small importance 
to the municipal engineer. 

In the matter of traction almost all systems {were repre- 
sented, and types of the two forms of surface contact—the 
mechanical and the magnetic—both of which have made 
their appeals to municipal requirements, were on view. In 
the domain of traction, Messrs. Mountain and Gibson were 
well to the fore. Among their exhibits were a “М. G.” 
No. 3 L centre-bearing traction truck, fitted with а cast-steel 
swing bolster supported by springs carried on a spring plank, 
suspended by swin ging links from the channel steel transoms. 
The side frames of this truck are of cast steel. Attached 
to the bolster is a hinge, upon which is mounted the lower 
half of the centre swivel plate, and the upper half, attached 
to the car body, works upon this, and is fitted with a 
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king-pin at the fulerum point. The truck is fitted with 
driving wheels of a large diameter, and with trailing or 
pony wheels of a small diameter, in order to give the 
maximum traction effect, and the truck is so designed as 
to allow a large percentage of the weight to be borne by 
the driving wheels. The improvements are mainly in the 
general structure of the truck, in order to get rigidity and 
accuracy in building, and also to provide an entirely new 
system of brake rigging adapted to the use of the magnetic 
brake in conjunction with the hand- operated wheel brakes. 
When the magnetic brake comes into action the wheel 
brakes are automatically put into use. During the past 
two years the London County Council have ordered this 
ty pe of truck for 750 of their cars. i 

Another interesting exhibit by the same company 
was Whittakers sand gear. An advantage possessed by 
this sand gear is the impossibility of the hopper itself 
becoming choked and preventing the sand from flowing 
freely, alto the certainty with which the valve will close 
and prevent waste. A continuous flow of sand is obtained 
by keeping the pedal depressed. The maximum rate of 
flow can be adjusted with ease by means of the screwed 
end of the connecting rod, which should be regulated so 
that the foot pedal is depressed to its fullest extent when 
the valve is opened sufficiently far to give the rate of flow 
desired. Erection of the gear can be easily and cheaply 
carried out. As the hoppers themselves carry the bearing 
for the cross-shaft and the springs, only the hoppers them- 
selves and the foot pedal bracket require attaching to the 
car body, and the general construction is such that only 
a small amount 5: space is taken up by the various 
fittings. This gear is, therefore, speciall adapted for 
fitting to existing cars. The only parts which are likely 
to require variation are the cross-shaft and connecting 
rod, and the former only requires cutting to a suitable 
length and drilling for the split pins, while the latter, 
being adjustable, can be quickly welded up to an approxi- 
mate length. The platform gear is arranged so that a foot 
pedal is fitted at both ends of the car and is not removable ; 
thus there is always a certainty of the gear being ready 
for action, and a driver's memory is not called into play 
when “changing ends." Ву the removal of the split pin, 
ih the pedals can be removed and replaced if pre- 
erred. 

Messrs. Boulton and Paul, Norwich, had a large 
display of pumps and machinery of interest to sanitary 
engineers, noticeable among which was a 1°8-kw. portable 
paraffin-electric generating set arranged for direct current 
at 65 volts, to supply 90 tantalum lamps alight at one time. 
This plant was specially adapted for driving motor pumps, 
air compressors, etc., on breakdown jobs. The Chloride 
Electrical Storage Company, Limited, showed samples of 
the “Chloride” accumulator, one of the distinguishing 
features of which, as we pointed out in an article on the 
subject the other week, is the employment of the patent 
wood separator with which all the cells exhibited were 
equipped. The exhibit of electrical sterilisers by the 
Lahmeyer Electrical Company, Limited, was one of great 
interest, as it showed the great advance which has been 
made in the commercial use of ozone as supplied to sterilis- 
ing water and air. The sterilising apparatus as shown was 
capable of an output of 60 gallons per hour of thoroughly 
sterilised water. 


BRITISH ASSOCIATION DUBLIN MEETING. 


There has just been issued a circular announcing the seventy- 
eighth annual meeting of the British Association for the 
Advancement of Science, which will be held in Dublin from 
Wednesday, Sept. 2, to Wednesday, Sept. 9, 1908, under the 
presidency of Mr. Francis Darwin, M.A., M.B., LL.D., F.R.S., 
who will deliver an address to the association at the inaugural 
meeting in the Royal University of Ireland on Wednesday, 
Sept. 2, at 8.50 p.m. The presidents of the sections include: 
Section А (Mathematical and Physical Science), Dr. W. N. 
Shaw; B (Chemistry) Prof. F. S. Kipping; F (Economic 
Science and Statistics), Mr. W. M. Acworth ; G (Engineering), 
Mr. Dugald Clerk ; L (Educational Science), Prof. L. C. Miall. 
The arrangements include visits to large industrial establish- 
ments, and the principal works and factories in the Dublin 
district will be open for inspection. | 
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PUSH-BUTTON LIFT CONTROL. 


Electric lifts are coming more and more into favour in 
this country, and in many cases are considerably cheaper 
than the hydraulic type both as to first cost and as to 
operating costs. A feature of many large buildings that 
have recently been erected, and that are now in course of 
erection, is the installation of electric lifts. The increasing 
adoption of electric lifting apparatus in hotels, office 
premises, large houses, and buildings of a height of several 
storeys is in no small measure due to the fact that the 
operating machinery requires much less spaces than does 
hydraulic machinery. It is more efficient, and does away 
with the necessity for expert operators. - The last-named 
feature, an important one in popularising the employment 
of electric lifts, is even eclipsed in importance by the intro- 
duction of automatic control apparatus which does not 
require any attendant, and which renders the lift available 
at any time of the day or night. | 

: Ап important development in this direction is seen in 


impossible, because the human faults of carelessness and 
forgetfulness have no chance of operating. 

To call the car, the passenger presses a button just as if 
ringing а bell. If not already in use, this causes the car 
to come to the passenger, stop opposite to him, and unlock 
the gate for him to enter. Having entered and closed the 
gate behind him, he presses а button inside the car which 
ів labelled to correspond with the floor to which he wishes 
to travel. This causes the car to travel to that floor, where 
it stops, and unlocks the gate for the passenger to alight. 
When he has alighted iud: closed the gate, the lift is at the 
disposal of any other passenger. 

he advantages of this method of control are, therefore, 
obvious. Not only is no attendant required and the lift 
available at any time, but it cannot be started while any 
gate i8 open, nor can any gate be opened unless the car is 
opposite to it. The lift cannot be operated from the 
outside while anybody is in the car, thus the passenger has sole 
control of ita operation. Moreover, in case of emergency 
the passenger can stop the lift instantly by pressing the 
emergency button, and can start it again at his pleasure 


Push-Button Lift Control. 


the "Igranic" push-button lift controller which is being 
manufactured by Messrs. the Adams Manufacturing Com- 
pany, Limited, of London and Bedford. The illustration 
shows a complete ''Igranic" controller for a six-floor lift, 
mounted together roughly on a board for testing purposes. 
It consists of a control panel mounted in a convenient 
form so as to stand upon the floor, six patent magnetic 
push buttons which are intended to be mounted inside the 
car, six patent magnetic push buttons which are intended 
to be mounted one upon each floor at each entrance to the 
lift, and also six tappet reversing switches and six tappet 
switches to ensure accuracy of stopping. There are also 
seven gate switches, one for each gate giving access to the 
lift, iod one for the gate of the car itself, as well as a floor 
switch and а small emergency push button, which can be 
used by the passenger to stop the lift instantly at any 
position in case of emergency. The tappet reversing 
switches, as well as the tappet switches for accurate 
stopping, are operated by the travel of the car itself, so 
that the operation of this lift is entirely automatic, and 
does not require the intervention of an attendant at all. 
By this system the attendant is dispensed with and 
released for other work. The passengers operate the lift 
themselves, and their time is not wasted waiting for the 
attendant. The method is very simple, and accidents are 


But the lift will not start again until the passenger actually 
starts it. 


^ 
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THE LONDON POWER BILLS. 


The Select Committee of the House of Lords appointed 
to consider the three London Electricity Bills now before 
Parliament opened its sittings on Thursday, May 7. The 
committee consists of Lord Cromer (chairman), Earl Lytton, 
Lord Saunderson, Lord Lamington, and Lord Welby. The 
Bills in question are the London Electrie Supply, the 
London and District Electricity Supply, and the London 
(Westminster and Kensington) Electric Supply. The com- 
mittee decided to take the London and District Electricity 
Supply Bill first. 

Mr. J. D. FITZGERALD, K.C., who appears as leading 
counsel for the promoters of this Bill, said in his opening 
address that the Bill proposed to incorporate a company 
with authority to construct a large generating station on 
the banks of the Thames at Barking, and to supply from 
that station electricity in а large area, comprising the 
whole of the county of London and adjoining districts in 
Essex, Middlesex, Kent, and Surrey. e objects were to 
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supply companies or local authorities who had already 
obtained provisional orders for the supply of electricity 
to their own districts, and to supply electricity for 
power purposes. He said there was no doubt that 
enormous advantage would accrue to the whole popula- 
tion of London from a cheap supply of electricity 
generated at a large station in the manner proposed. The 
general result of the Electric Lighting Acts was that 
London was now parcelled out between 13 companies and 
16 local authorities. The promoters of this Bill submitted 
that this scheme, if sanctioned by Parliament, would give 
a cheap supply in bulk of electricity for power purposes 
throughout the area which they proposcd to supply. In 
this area at the present time there were 66 generating 


stations, 29 different systems of generating, and 18 different. 


systems of supply. In these circumstances a cheap supply 
was out of the question. Two factors in a cheap supply 
were a supply of cheap water-borne coal and an unlimited 
supply of water for condensing purposes. Both of these 
conditions would be complied with at Barking. The other 
condition was that the electricity must be generated on 
a large scale. ‘So large was the demand for supply 
in bulk to authorised undertakers and to power users 
in London that electricity would be produced under this 
scheme on such a scale that the cost would be reduced to a 
minimum. None of the existing companies were capable 
of giving the supply that was proposed in this Bill. In 
many cases their stations were badly situated, and in others 
the plant was obsolete. The capital expenditure per kilo- 
watt capacity in the case of existing companies appeared to 
be £475 and in the case of local authorities £342, giving 
an average of £40:85 p kilowatt. In a station such as 
the promoters of this Bill proposed to create the cost per 
kilowatt would be from £10 to £12. The first object was 
to be in a position to supply electricity in bulk to existing 
authorised undertakers, companies, and local authorities. 
The authorised undertakers need not take the supply unless 
they wished to do so, but the promoters believed they would 
he able to produce electricity at a price that would induce 
them to take it. They also contemplated the supply of 
electricity for railways, tramways, canal, and navigations. 
At the present time the price at which existing companies 
in the area supplied for power purposes varied from 2:474. 
per unit to 1d. per unit. The two companies that produced 
at the lowest rate were the St. James's and Pall Mall Com- 
pany and the Westminster Company. Their supply was 
taken mainly for lighting.purposes, and so far as they 
were concerned electricity for power purposes was merely а 
by-product. The price at which local authorities supplied 
power in bulk varied from 2:53d. per unit to 95d Even the 
latter was considerably in excess of the price to bo charged 
under this Bill. The prices set out.in the schedule of the Bill 
were maximum prices, and he was informed that they were 
the lowest prices that had ever been put before Parliament 
in relation to the supply ofelectricity. Thescheduleofcharges 
was as follows: (a) For asupply of alternating current untrans- 
formed at the rate of a fixed sum of £3 per annum per kilo- 
watt of maximum power required to be supplied, and in 
addition а sum of 0:25d. per unit for all units supplied to 
such consumer ; (b) for a supply of transformed alternating 
current at the rate of a fixed sum of £3. 10s. per annum 
per kilowatt of maximum power required to be supplied, 
and in addition a sum of 084. per unit for all units supplied 


to such consumer ; (c) for a supply of direct current at the. 


rate of a fixed sum of £4. 10s. per annum per kilowatt of 
maximum power required to be supplied, and in addition a 
sum of 0:554. per unit for all units supplied to such con- 
sumer. The Bill provided that the promoters should not 
supply electrical energy to а power user whose maximum 
demand did not exceed 250 kw. without the consent of the 
authorised distributors, provided that the authorised dis- 
tributors were prepared to supply such power user at a price 
which did not exceed the price at which the promoters 
were willing to supply to such authorised distributors by 
more than 1 per cent. in respect of each 10 kw. or part 
of 10 kw. by which the maximum demand of such power 
user fell below 250 kw. ‘That provision would give a fair 
profit to the authorised distributors. There was also a 
clause providing for the purchase of the undertaking by 
the County Council a joint committee, or other local 
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authority at the end of 42 years, or at the end of each 
successive period of 10 years after the expiration of 
42 years. If the undertaking was purchased at the end 
of 42 years the price would be the amount of capital 
which had been certified by the Board of Trade to have 
been properly expended, and if the profits during the 
whole period had not amounted to 6 рег cent., 
such additional sum as would bring up the dividend for 
the whole period to 6 per cent. From the amount that 
was to be paid would be deducted the then value of the 
insurance fund, the reserve fund, and the sinking fund, 
and no allowance would be made to the company for 
compulsory purchase, or goodwill, or prospective or future 
value of the undertaking. If the company had been able 
to pay 6 per cent. during the whole period, there would be 
no addition for dividends ; and if they had been able to 
pay substantial sums into the insurance, reserve, and sink; 
ing funds the price to be paid would be diminished pro 
tanto. If the purchase took place at the end of a subsequent 
period of 10 years, there would be no question of dividend, 
The price then would be the capital expended minus the 
insurance, reserve, and sinking funds. The capital asked 
for in the Bill was £4,500,000, with one-third borrowing 
powers, a total of £6,000,000. The promoters believed 
that, if the Bill passed substantially in its present form, 
there would be a reasonable probability of making a good 
investment, and the whole of the capital would be raised. 

At the conclusion of Mr. Fitzgerald’s address the com- 
mittee adjourned. 

Mr. H. F. PARSHALL, consulting electrical engineer, was 
the first witness called on Friday, and was examined by 
Mr. G. J. Talbot, K.C. He said that the supply of elec- 
trical energy in London was far from efficient or up to 
date, either in the employment of capital or economy of 
generating electricity. As matters stood at present, the 
various bodies now supplying electricity in London could 
not co-operate. So many modifications would have to be 
introduced that linking up. was not practicable. For the 
cheap generation of electricity there must be a new central 
source of supply. The capital cost of linking up would be 
the same as for a new scheme, but the annual expenses 
would be much greater. There would be no necessity to 
“scrap” the best of the existing electricity stations if 
the present scheme were approved. Under this scheme 


they would be! able to get a bulk supply cheaply, 


and at the time of the greatest demand would have 
their own machinery to fall back upon. The present 
scheme should have the support of authorised distributors, 
because they would be able to get a bulk supply more 
cheaply than they could generate for themselves, and 
would thus be able to develop their business more rapidly. 
It had been suggested that it was unwise to place reliability 
in a single source of.supply. The station would be sv 
designed, however, that no danger need be apprehended ‹п 
that score. In this they were fortified by experience, fer 
many large towns were supplied from one station, and had 
no trouble. On the question of the possible extension of 
the use of electricity in the Metropolis, witness said there 
were power users who did not now use electricity, but who 
might take from 200,000 kw. to 300,000 kw. per aunum 
under the conditions offered by the promoters. Не con- 
sidered that the site at Barking for a station was admirable, 
and one station would be sufficient for a considerable time. 

The committee then adjourned. 

On Monday Lord CROMER said that, after consultation 
with his colleagues, he desired to put a few general 
questions. In the event of anything occurring to destroy 
the supply from the proposed Barking station under the 
scheme of the London and District Electrieity Supply Bill, 
would the whole of London be plunged into darkness, 
supposing the other undertakers took their electricity in 
bulk from the proposed company? For instance, if this 
country were engaged in a naval war, and the mouth of 
the Thames were temporarily unguarded, would it be 
possible, he asked, for the enemy to cut off the entire 
supply of electricity, or would there be some means of 
making temporary arrangements? There was also the 
possibility of a local disturbance—for instance, an 
Anarchist’s bomb—which might destroy the supply. The 
committee also wished to know whether there was any 
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provision in the existing law which made it а penal offence 
to eut off the supply of electric light to a town by a 


strike. 


Mr. FITZGERALD, K.C., explained that in all large 
generating stations of the kind proposed there was a 
number of units of generation, and the destruction of one 


unit did not affect the other. There might be half a dozen 


units to fall back upon in the event of the machinery 
But when they came to the case of 


breaking down in one. 
ships of war coming up the Thames, landing a force, and 
taking possession of the generating station, of course the 
works could be completely stopped. 

The CHAIRMAN : And the whole of London deprived of 
light and power ? 

Mr. FITZGERALD said, inasmuch as generating stations 
were required to be in а position where they could be 
easily served with coal and water, if the hypothetical ships 
of war were able to destroy one station they could destroy 
more than one. The proposal in another of the Bills before 
the committee to erect one station at Greenwich and 
another at West Ham would not meet the point. The 
same might also apply to outrages by Anarchists. A strike 
would affect two, three, or four stations just as much as it 
would affect one. 

Mr. BALFouR Browne, К.С. (for the London Electric 
Supply Joint Committee), said that neither New York, 
Paris nor Berlin were dependent upon one generating 
station. When there was a strike in the South Metro- 
politan Gas Company's works there was no strike in the 
Commercial Company or Gaslight and Coke Company. 
As to the Criminal Law Amendment Act, it applied to 
strikes in the case of gas and water, but not to electricity. 

The cross-examination of Mr. PARSHALL was then 
opened. In reply to Sir Ralph Littler (for the city of 
London, who desire to be left out of the area of supply), 
Mr. Parshall admitted that the scheme could be carried 
out without ineluding the City, though there were a large 
number of factories who would desire a supply. 

Mr. Balfour Browne asked Mr. Parshall whether, if 
the existing companies could meet every demand, there 
was any need for this Bill! — Witness said there was, and 
added that the proposed company could still save the com- 
panies £100,000 а year by supplying them in bulk. 

Mr. Balfour Browne pointed out that the proposal of 
his Bill was to utilise as far as possible the existing large 
stations. Could not that be done more quickly than by 
erecting a new one — Mr. Parshall expected it could. 
Replying to other questions, he said his support to the Bill 
was given as an engineer, and he had nothing to do with 
getting the promoters together. The promoters of this 
Bill were not the promoters of the Bill of the Administra- 
tive Company a session or two ago. This was an entirely 
new Bill. The financial arrangements were in the hands of 
Mr. Owen Hugh Smith. 

The committee adjourned. 

Mr. Parshall was still under 
Tuesday. 

Mr. Wedderburn; K.C. (for Croydon Corporation), asked 
the witness if the company were seeking to attempt here- 
after to get lighting orders in the areas of corporations who 
had already got those powers. The reply was in the 
negative. Mr. Blennerhassett, К C., cross-examined Mr. 
Parshall with the object of securing for Westminster City 
Corporation the continuance of their right to purcbase the 
undertakings of the various companies who now supply 
their area with electricity. Mr. Saunders (for Islington) 
urged that the purchase clause of the Bill was precisely the 
one first proposed in the Administrative Bill and rejected 
by Sir James Kitson’s Committee. 

The re-examination of Mr. Parshall was conducted by 
Mr. J. D. Fitzgerald, К.С, on Wednesday. Не said it 
was not true, as had been suggested, that if this Dill passed 
the owners of existing electricity undertakings would have 
to “scrap” their works. Не only pointed out that they 
could do so, and by taking a bulk supply under this ВШ 
would effect a considerable saving. There was a precedent 
for expecting this scheme to be a success, because the 
Tyneside Power Company had paid a dividend of 8 per cent. 
for years, and out of revenue had reconstructed their works. 
The Yorkshire Company was also doing well. 


cross examination on 


Mr. RORERT HAMMOND, consulting engineer, who acted 
with Mr. Parshall in preparing the scheme, then gave 
evidence. Не said that the idea that the problem of giving 
London cheap electricity might be solved by linking up 
stations во that their extra plant might be available at 
certain times did not commend itself to him. What was 
wanted was a clean sheet. The present scheme would do 
for London what Niagara had done for the district round 
it. He described the way in which the promoters had 
made their calculations, and said that the present cost of 
12 months' generation of electricity in London was 
£1,587,989, divided between local authorities (£515,605) 
and companies (£872,384). The estimated prices of the 
promoters showed an annual saving of £640,072. It would 
be more economical for a company to take its future supply 
in bulk from the promoters than to extend ite works. 

The committee adjourned till to-day (Friday). 


THE ELECTROLYTIC THEORY OF THE CORROSION 
OF IRON.* 
BY ALLERTON S, CUSHMAN. 


The work that I аш going to speak about has been pre- 
sented also to the American Society for Testing Materials, 
and has been published in a bulletin of the Department of 
Agriculture. As I have no new contribution to make 
to day, I shall attempt to be as brief as possible in putting 
the subject before you. 

In considering the corrosion of iron it is important to 
remember that iron is à metal which readily combines with 
or dissolves nearly all the other elements. With possibly 
one or two exceptions, there are no elements that do not 
either dissolve in or combine readily with iron. It is also 
unique in the fact that very small quantities of impurities 
suffice to entirely change its physical characteristics. On 
account of this fact metallurgists scrutinise the hundredth 
of a per cent. of some of the principal impurities that 
are generally associated with this metal. This is par 
ticularly true, for instance, of the element phosphorus. 
It is so important to modern metallurgy that.the amount 
of phosphorus should be controlled in certain forms of steel 
that an animated discussion is going on at the present time 
between certain interests as to the control of the amount of 
phosphorus that steel shall carry, and the question at issue 
amounts to no more than a few hundredths of 1 per cent. 

Manganese is also an element which is nearly always 
associated in modern metallurgy with iron and steel. 
Manganese decreases the electrical conductivity of iron, 
and as the percentage of manganese, starting from zero, 
rises, the electrical resistance increases up to a certain 
specific maximum. You will see that if the presence of 
manganese in iron raises the electrical resistance, any 
change in the distribution of the manganese means that 
there will not be a constant electrical conductivity through- 
out its mass, or on any given surface. One who is familiar 
with the methods of modern metallurgy knows that tho 
manganese is added for certain specific purposes, not as a 
rule quantitatively, but in accordance with the views of 
the ironmaster who has control of the mill or furnace. 
Moreover, the manganese is usually added by throwing 
lumps of ferro-manganese into the molten metal, either in 
the furnace itself or in the ladle into which it has been 
poured. Chemists know the extreme care that has to be 
taken in order to get uniform mixtures of substances in 
the course of chemical operations. In the large scale of 
metallurgical processes, even if it were possible to take 
great care in the mixing, it still happens that when iron is 
cooled from the molten state, segregation takes place— 
that is to say, the impurities, although they may have been 
thoroughly mixed in the molten mass, do not remain 
homogeneously distributed after the metal is cooled. 

For these reasons we must remember tbat in studying 
iron and steel from the standpoint of their stability, under 
the conditions of service, we are not dealing with 
homogeneous pure metal. It is not difficult for an 
electrochemist to believe that when such material is 
immersed in, or even brought into contact with, an 


* Paper read before the American Electrochemical Society, 
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electrolyte electrolysis wil take place upon the surface, 
and thereby induce rapid corrosion. 16 is probable that 
the corrosion of all metals is more or less due to electro- 
chemical action. Before metals can be attacked at ordinary 
temperatures in the presence of water they must first pass 
into solution, and in passing in solution become ionised. 
This is true of copper, zinc, lead, and the other metals that 
suffer corrosion. 

In accordance with the conceptions of Nernst and the 
modern theory of solutions, all metals have а certain solu- 
tion pressure which will operate until counterbalanced by 
the osmotic pressure. Iron, however, appears to differ from 
the other metals in one important respect. The corrosion 
of iron does not take place evenly and uniformly over the 
surface. On the contrary, it is à matter of common obser- 
vation that iron corrodes rapidly at certain weak points, 
the effect produced being known as pitting. That this 
effect is produced by local electrolysis would hardly be 
doubted, even if it were not possible to demonstrate it by 
the use of the ferroxyl indicator. 

Early in this investigation the writer observed that 
whenever a specimen of iron or steel is immersed in water 
or a dilute neutral solution of an electrolyte to which a few 
drops of phenolphthalein indicator has been added, a pink 
colour is developed. If the solution is allowed to stand 
i und quiet, it will be noticed that the pink colour is 
confined to certain spots or nodes on the surface. The 
par colour of the indicator is a proof of the presence of 

ydroxy] ions, and thus indicates the negative poles. 

Since phenolphthalein shows only the nodes where 
solution of iron and subsequent oxidation cannot take 
place, Dr. W. H. Walker suggested the addition of a trace 
of potassium ferricyanide to the reacting solution in order 
to furnish an indicator for the ferrous ions whose appear- 
ance marks the positive poles. If iron into solution, 
ferrous ions must appear, which, with ferricyanide, form 
the well-known Turnbull’s blue compound. Going a step 
farther, Walker suggested stiffening the reagent with 
gelatin or agar-agar, so as to prevent diffusion and preserve 
the effects produced. For this combined reagent, which 
indieates at one and the same time the appearance of 
hydroxyl and ferrous ions at opposite poles, the writer haa 
suggested for the sake of brevity the name, ferroxyl.“ 
If the reagent has been properly prepared, the colour 
effecta are strong and beautiful. In the course of a few 
days the maximum degree of beauty in the colours is 
obtained, after which a gradual deterioration sete in. 


(To be continued. ) 


AN ELECTRIC FURNACE FOR DRILL SHARPENING. 


The electric furnace in use in the Witwatersrand mines, a 
description of which has already appeared in these columns, 
seems to be fulfilling the claims that were made for it. The 
results secured in а recent stope drill competition, organised by 
the South African Mining Journal, have certainly tended to 
corroborate what has been said regarding the importance 
attaching to the quality and sharpening of steels by this 
process. 

It is interesting to estimate, from the figures given by our 
contemporary, the actual saving which results from the 
sa alt of this furnace. The cost of sharpening bits 
under the system hitherto prevailing, including coal expenses, 
may be placed at 2d. per drill. Adding to this the cost 
of hauling and steam consumption, the expenses per drill 
per day may be placed at 5d. The cost of an A. E. G. 
electric furnace using 15 units per eight-hours shift at a 
price of 7d. works out at 6s. d per day. Adding to this 
the coste of the salt and black and white wages, the cost 
comes out at about 2d. per drill per day, and with comsump- 
tion of steel taken into account the cost is probably about 
2‘5d. Under ordinary circumstances 2,500 steels would be 
used on the Village Deep per day, but using better class steel 
with the electric furnace 50 per cent. less would be sufficient 
say, 1,750 drills. Some idea may be obtained from the above 
of the economy which the A.E.G. furnace represents for one 
mine alone. For the whole Rand the annual saving should 
amount to а very large sum indeed. There are at the present 
time about 2,580 rock drills in operation on these fields, and it 
is calculated that each large development machine uses 20 drills 
per day, whilst the smaller stoping drills employ 15, 


RONTGEN-RAY TUBES. 


Prof. Albert C. Geyser, of Cornell University, announces 
that he has perfedted a Röntgen- ray tube in the use of 
which there is no danger of serious X-ray burns. In the 
experiments which resulted in the tube, Dr. Geyser is 
stated to have experienced some painful burns which have 
disfigured his hands, the injuries almost necessitating 


amputation. The tube is e of a heavy lead glass so 
that no rays are emitted, except through a flint glass 
window, which corresponds in size to the lesion to be 


treated. The connecting wires are encased in glass insu- 
lators to prevent sparking on any part of the patient while 
under treatment. The flint glass window is situated at 
the end of a projection, and must be in direct contact with 
the lesion, thus furnishing a ground and doing away with 
the air space, which, it is stated, would otherwise be a 
dielectric between the tube and the patient. When a tube 
is brought into direct contact with the patient only the 
ionising effect of the X-ray is exerted on the tissues, and 
this effect is all that is needed to furnish the most brilliant 
therapeutic results.”— Electrical World. 


CORPS OF ELECTRICAL ENGINEERS. 


We learn that the movement in connection with the elec- 
trical engineers required for the Territorial Army is making 
considerable progress in Birmingham. Three companies are 
being raised in Birmingham by Mr. J. F. Lister, who will be in 
command with the rank of lieut.-colonel. The three com- 
panies being raised are to be known as Southern Wireless Com- 

ny, Southern Cable Company, and Southern Airline Company. 

e Wireless Company will be commanded by a captain and 
the Cable and Airline Companies each by a major. These 
officers will be responsible for their own companies on mobilisa- 
tion. 

The companies will be what are known as “army troops,” 
and on mobilisation they may not necessarily be attached to the 
Birmingham regimental district. 

The period of annual training is from eight to fifteen days, the 
August bank holiday week being included. The place of train- 
eae not yet been fixed, but in all probability it will be 
Salisbury Plain. 


We hear that about 150 men have already been attested, and 
no difficulty is anticipated in raising the required number— 
namely, 500. 88 wall Known members of the local section 
of the Institution of Electrical Engineers have been offered and 
have accepted commissions in this new unit. 


PUBLICATIONS RECEIVED. 


* PRACTICAL INpucTION Соп, CONSTRUCTION,” by John Pike. 
London: Percival Marshall and Co., 26-29, Poppin’s-court, 
Fleet-street, E.C. Price, 1s. net. 

„% MOTORING ANNUAL AND Mororists’ YEAR - Book, 1908,” 
edited by V. B. and E. Kenealy. From the offices of 
Motoring Illustrated, 11, Arundel-street, Strand, London, W.C. 
Price, 2s. 6d. net. 

* MANUEL PRATIQUE DE GALVANOPLASTIE ET DE DEPOTS 
ELECTROCHIMIQUES," by Dr. André Brochet. Preface from 
M. Haller. One volume, 424 pages, with 148 illustrations. 
Еге Sfr. Librairie L-B. Bailliére et fils, 19, rue Hautefeuille, 

aris. 

* SrTEAM-ELECTRIC Power PLANTS," by Frank Koester. 
London: Archibald Constable and Co., Limited, 10, Orange- 
street, Leicester-square, W.C. Price, 21e. net. This is a 
practical treatise on the design of central light and power stations 
and their economical construction and operation. 


APPOINTMENTS VACANT. 


Draughtsman, Ferranti, Ltd., Hollinwood. See advertisement. 

Traveller for the Midlands to represent manufacturers of electric 
lighting accessories and switchgear. Applications to J. H. Tucker and 
Oo., King’s-road, Hay Mills, Birmingham. See advertisement. 


Stock Exchange.—The Stock Exchange Committee have ordered 
the Urban Electric Supply Oo.’s further issue of £76,000 44 per cent, 
first mortgage debenture stock to be quoted in the official list, 
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TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
C. Н. W. BIdds, 139-140, Salisbury Court, Fleet Street, 
London, Е.С. Anonymous communications will not be 
noticed. Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal. 


FORTHCOMING EVENTS. 


FRIDAY, May 15. 
Iron and Steel Institute.—At 10.50 a.m., meeting at the Institution 
of Civil Engineers. 
SATURDAY, May 16. 
and District Electric Club.—At 7 p.m., at the 
Colonnade Hotel, ‘‘ Electrical Porcelain,” by Mr. H. W. Brady. 


WEDNESDAY, May 20. 

Royal Meteorologiaqal Society.—At 4.30 p,m., 70, Victoria-street, 
S. W., Observations on the Colour of Lightning, 1903-1907,” 
by Mr. Spencer О. Russell. 

THurRsDAY, May 21. 

Institution of Electrical Engineers.—At 8 p.m., at the Royal 
Society of Arts, John-street, Adelphi W. O., Recent Progress 
in Tungsten Metallic Filament Lamps,” by Mr. H. Hirst. 


Fripay, May 22. 
Society.—At 5 p.m., in the physics laborato 
College of Science, Imperial Institute-road, South Kensington, 
“Оп the Spectrum Top” by Mr. G. P. Sexton; ''On the 
Coefficient of Diffusion," by Mr. B. W. Clack ; On the Produc- 
tion of Small Alternating Currents of Variable Frequency suitable 
for Telephonic and other Measurements,” by Mr. B. 8. Cohen. 


SATURDAY, May 23. 


Junior Institution of Engineers.—Visit to Avonmouth Dock 
works and electricity works, Bristol. 


of the Royal 


ELECTRICAL ENGINEERS (LONDON DIVISION). 


Orders for week ending Saturday, May 23. 
Monpay, May 18.— A" COoy.—Infantry drill, 6 p.m. 
TuEspay, May 19.—'' В” Coy.—Infantry drill, 6 p.m. 

Medical inspection for recruits, 6 p.m. 
TuvRsDAYy, May 21.— О” Coy.—Infantry drill, 7 p.m. 
FRIDAY, May 22.—'' D' Ooy.—Infantry drill, 7.15 p.m. 


Men who have not signed on in the Territorial Force can do so on 
their Company night. 
(Signed) 


J. H. S. PuiLLiPS, Captain, 
Acting Adjutant. 


The Electrical Power Storage Company, Limited, 4, Great 
Winchester-street, London, E.C., have issued a revised price- 
list of cells and accessories for electric light installations; 
** moting cells for electric cars, launches, etc.; miners’ electric 
gafety lamps, instruments, etc, | 


CORRESPONDENCE. 


** One man’s word is no man's word, 
Justice needs that both be heard." 


TELEPHONE RATES. 


Sır — Mr. H. Laws Webb tells us in your issue of 
May 1 that he has previously pointed out that the 
“scientific” unit in telephone service is the “ minute- 
mile"—some time ago it was the ‘message mile.” 
Furthermore, we learn that it is but for some trifling 
“ practical " considerations that а telephone company does 
not adopt the scientific unit, but charges the “single 
call —a thing that resembles the “scientific " unit as the 
polar bear resembles a butterfly. 

Indeed, the “message rate” is an entirely misleading 
term, inasmuch as the effective call is rather far from being а 
“ message,” and the message is far from being useful only 
to the calling subscriber. 

If we can “scientifically” neglect the enormous 
differences: duration of conversation, time, length of 
line (in certain limits), interest of the subscribers, as we 
are forced to do in using the single effective call rate, 
there is no scientific need whatever to count and charge a 
single call, causing an expense several thousand times less 
than the above-named neglections. 

Owing to these inevitable neglections, a graduated fiat 
rate is the really scientific manner to deal with the different 
traffic of the various kinds of telephone subscribers. For 
in science nobody measures by millimetres if the inevit- 
able error in the single measurement attain to metres and 
more.—Yours, eto., J. BAUMANN, 

Editor, Zeitschrift fiir Schwachstromtechnik. 

Munich, May 8, 1908. 


RE QUESTION 1,059. 


SIR, With regard to the above question, may I be 
allowed to point out that I have actually earried out the 
tests precisely from the book stated, the resulta of which I 
have before me, and naturally used a large amount of 
the symbols and wording given there in my notes.— Yours, 
etc., OscaR DINERMAN. 


INCREASING THE SPECIFIC RESISTANCE OF 
METALLIC FILAMENTS. 


A note in the Electrical World on & method of H. 
Kuzel for increasing the specific resistance of a metallic 
filament of tungsten, etc., by producing a solid solution of 
boron or silicon or carbon in the metallic filament. For 
this purpose the tungsten filament is brought into contact 
with a limited and relatively small amount of boron or 
silicon or carbon and heated to white heat. It absorbs the 
boron, etc., but the metallic surface remains as bright as 
before. The electric specific resistance may be increased in 
this way to three, four, ten or more times its former value. 
While the consumption in watts per candle-power is not 
changed, the colour of the light emitted by the filament is 
changed. For instance, a tungsten filament the resistance 
of which has been increased by carbon is of golden or 
orange tinge, while if the resistance is increased by means 
of boron the light has a green tinge. 


INSTITUTION AND SOCIETY NOTES. 


Glasgow Local Section. 


The eighth annual report of the committee of the Glasgow 
Local Section of the Institution of Electrical Engineers records 
the progress made during the past session. Six papers were 
read, but the committee points out that the number submitted 
by members has been unusually small. It reminds members 
that one of the principal objects of the local sections consists in 
the reading of papers at general meetings, and that, con- 
sequently, some effort may be expected from the membership 
for the adequate supply of communications. The number of 
members increases steadily and satisfactorily, though the 
increase of this session is smaller than that of the previous 


year, The number stands at 294 (against 279 for last 
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year) and is made up as follows: members, 49; associate 
members, 116 ; associates, 44 ; students, 85. The constitu- 
tion of the committee is as follows, those gentlemen against 
whose name there is an asterisk being the committee's 
nominees: chairman—*Mr. W. W. Lackie; past chairmen— 
Mr. J. M. M. Munro, Prof. F. G. Baily ; vice-chairman—*Mr. 
S. Mavor; chairman of students’ section— Prof. Magnus 
Maclean ; hon. secretary and treasurer—*Mr. James E. Sayers ; 
members—Messrs. C. Day, F. Newington, J. S. Nicholson, 
J. К. Stothert, W. M'Whirter, J. Taylor, *R. Robertson, 
"Е. С. Tidd, *J. Robertson. 


ELECTRIC GAS APPARATUS. 


The accompanying illustration shows an apparatus for treating 
gases by means of electric arcs, for which, according to the 

ectrical World, a United States patent was recently issued to 
Mr. A. J. Peterson. The apparatus is so arranged that the gas 
is acted upon by a large number of arcs, each arc being forced 
upward by electrodynamic action. In order to render the 
latter action as effective as possible the current which reaches 


2 


W 


the arc is passed. through series transformers, so that the 
secondary currents bear a certain large ratio to the arc current ; 
the secondary circuits, which are used as the electrodes, are 
spirally wound with the same pitch, but with different diameters. 
During operation the aros run along the spirals and act upon 
the gas at many points. It is claimed that the compounds 
obtained by reason of the ionising action of the arcs are thus 
prevented from being again dissociated. 


PERSONAL. 


Mr. P. J. Sullivan, the chief superintendent of the telegraph and 
telephone departments at the Birmingham Post Office, has retired. 
He will be suoceeded by Mr. J. Jinks, who has been assistant super- 
intendent for а number of years. 

Sir John Gavey, С.В., has been appointed a member of the com- 
mittee to prepare а programme for the consideration of the delegates 
to the international conference on electrical units and standards to be 
held in London in the ensuing autumn. 

The Glasgow Corporation have increased the salery of Mr. 
Dalrymple, the general manager of the tramways, from £1,000 to 
£1 100 per annum, and that of Mr. Goslin, electrical engineer, tram- 
Ways ш from £475 to £550 per annum. 

Mr. John T. Cameron, the second son of Mr. J. Cameron. the 
secretary and manager of the Blackpool and Fleetwood Tramroad Co., 
has been ош the borough electrical engineer and deputy general 
manager of the Northampton Corporation tramways. 

Mr. E. J. Walsh, the mains cable jointer at the York electricit 
works, was last week presented with а case containing one dozen fis 
knives and forks by Mr. Hame, the city electrical engineer, on behalf 
of the staff and employés of the destructor and electricity works, on 
the occasion of his marriage. 

Mr. G. Lloyd Jones, resident engineer, West Ham electricity and 
tramways department, has had his salary increased from £260 to 
£280 per annum, with a further increment of £20 at the expiration of 
12 months. The salary of Mr. McKenzie, the station foreman, has 
been increased from £3. 10s. to £3. 15s. per week. 

The local branch of the Electrical Contractors’ Association (Incor- 
ped) held their first annual meeting at the Grand Hotel, 

icester, on the 5th inst. The honorury officers and committee were 
unanimously re-elected, and the financial statement for the year ending 
April 30, 1908, showed that the treasurer had a balance in hand of 
£22. 148. 7d. After the annual meeting the whole of the members 
sat down to dinner. The honorary secretary, Mr. L. G. Tate, of 
London, was present both at the meeting and at the dinner, and was 
well received, as the local members are taking the deepest interest, in 
the welfare of the association, 


COMPANIES! MEETINGS AND REPORTS. 


NATIONAL ELECTRIC CONSTRUCTION. 


The ordinary general meeting of the National Electric Construction 
Co. was held on Monday, Mr. L. B. Schlesinger, chairman of the 
Company, presiding. 

The CHAIRMAN, in moving the adoption of the report, said the past 
year had been one of great financial depression, and it hai been practi- 
cally impossible to raise capital for industrial enterprises, particularly 
those connected with the electrical industry. Having regard to all 
the circumstances, the directors did not think that the results of the 
pest year were unsatisfactory, notwithstanding that, owing to the 
commitments of the Company, they recommended that the balance to 
the credit of profit be brought forward to next year's accounts. The 
balance was sufficient to pay а 5 per cent. dividend, and the possi- 
bility of ап interim dividend later on was indicated in the report. 
At Musselburgh the weather had again been against pleasure traffic, 
and, in addition. there had been a strike of the Company’s employés. 
which had resulted in a loss of profit to tho estimated amount of 
£1,200. А reduction іп the dividend on the preference shares from 
6 per cent. to 2 per cent. was the result, although as the preference 
shares were cumulative the balance would ultimately come back to 
shareholders. There had been negotiations in connection with the 
raising of the capital required to construct the extension of the 
tramways to Port Scton, but the financial depression, combined with 
the poor results of the undertaking for last year, had made it, 
so far, impossible to raise the necessary capital. He was con- 
fident, however, that when the extension was built the 
ordinary shares, of which they held some 20,000. and which 
were not valued, should be о! considerable value. He was glad 
to say that the Torquay contract had now been completed, 
the Torbay road line having been opened for traffic just before 
the Easter holidays. The receipts on the completed system had, so 
far, been excellent, averaging about 12°18d. per car mile. Given 
reasonably good weather, the undertaking should earn a large revenue. 
With regard to the Mexborough and Swinton tramways, the results to 
date had satisfied the Board that there was a large travelling popula- 
tion, and that the investment should be a profitable one to the 
Company. Unfortunately. however, a great deal of trouble had been 
experienced with the Dolter surface-contact system, and they had 
decided to have the overhead installed. The orders for the materials 
had been placed, and the work would be put in hand at once, with the 
view of зада a considerable portion of the system equipped and 
ready for the Whitsuntide holiday. This was the first Dolter surface- 
contact system installed in this country, and, as a result of the expe- 
rience there, the systems at Hastings and Torquay had been consider- | 
ably improved, so that in both these towns the system appeared to be 
a success. With regard to the Rhondda undertaking, the largest one 
in which they were interested, the works would have been completed 
some months ago had not unforeseen obstacles arisen which delayed its 
completion. He referred to the opposition of the Taff Vale Railway Co., 
which resulted in two arbitration cases and, finally, appeal cases; but in 
all instances the decision was against the ing d company, with costs. 
Last year they were successful in securing & Bill for the electrification 
and extension of the tramways in Oxford, and in this connection they 
had to acquire the present horse tramway undertaking, which had 
been in existence for many years. Satisfactory terms had been 
arranged with the horse tramway company, under which they took, in 
satisfaction of the purchase price, shares in a tramway syndicate which 
was now being formed. he capital of the syndicate would be 
sufficient to acquire the horse tramways, pay the costs of obtaining 
the Act, arbitration expenses, etc., and the syndicate would make a 
small profit when the finance of the company formed to build the new 
tramways had been arranged. The profits from the working of the 
horse tramway should be sufficient to pay a dividend at the rate of 
5 per cent. or 6 рег cent. per annum on the capital of the syndicate 
until the electrification work was taken in hand. The construction 
of the tramway between Dewsbury and Ossett, in Yorkshire, was 
now in hand, the capital being provided by the local autho- 
rities. Turning to the accounts, he said that the management and 
expenditure was £7,743, compared with £6,820 last year, an increase 
of about £923 ; but, having regard to the nature und volume of the 
business of the Company, this expenditure must still be considered 
exceptionally low. With regard to the credit side of the profit and 
loss account, the revenue from free-wired installations, £2,563, com- . 

red with £2,667 for the previous year, a small decrease of £104. 

he discount and expenses of the debenture issue had been written off 
and £3,000 had been placed to reserve, which brought the latter up 
to £15,000. In conclusion, he said that last year's results, with no 
dividend recommended, might be disappointing to the shareholders, 
but they had suffered along with other electrical contractors from the 
financial depression, which made it impossible to raise capital for 
schemes upon which they and other contractors had to a great extent 
to depend for earning a satisfactory dividend for the shareholders, 
There were signs of an improvement, although it would, he was afraid, 
be some time yet before capital could be raised even for the best of 
schemes. —Mr. W. Н. Fow Ler seconded the motion, which was carried 
unanimously. 


UNDERGROUND ELECTRIC RAILWAYS. 


An extraordinary general meeting of the Underground Electric 
Railways Co. of London was held on Monday for the purpose of con- 
sidering a reorganisation scheme formulated by the Board. Sir Edgar 
Speyer presided. Не said the Conipany had had to contend with а 
variety of adverse factors, which, in their coinbination, had the most 
injurious effect on the enterprise. They had been hampered by 
unfavourable money and investment markets, Then they had experi 
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enced considerable delays in completion, which had added considerably 
to the expenditure on interest during construction. Thirdly, instead 
of having the support and assistance of local authorities, who, in other 
countries, invariably lent active help to enterprises of this character, 
they had to face large extra expenditure due to the requirements 
imposed on them in Parliament and otherwise, by tho action of those 
local] authorities, all tending to make tubo railway enterprise more 
costly than it need have been. They had suffered in common with 
other undertakings by the introduction of the new competition of 
motor 'buses, and also by the very formidable competition at very 
low fares of the rate-aided tramways of the London County 
Council. The assessment for rates and taxes had been equally 
severe, and їп his opinion, unwarranted. Fortunately for 
London, but unfortunately for the shareholders, of whom his 
firms were the largest, they had been too sanguine. Their experts 
had been wrong. Some of the criticism made in the Press 
had been perfectly fair, and the experts had been over-sanguine 
concerning the development of London traffic, and had not fully 
appreciated the difference between London and New York and Chicago. 
London at the present time was supplied with transportation facilities 
which, if properly co-ordinated, could form the most perfect snd 
expeditious system in the world, and a paying one, but that goal had 
not yet been reached. It seemed 
that the uncommercial period through which they had been passing 
would soon come to an end. It was not business to sell one's wares at 
& loss, and this was what the transportation companies of London 
were doing at the present time. The fact was that the fares to be 
charged by omnibuses, railways, and tramways were still in an experi- 
mental stage. A set of persons charged solely with the business of 
thinking out the problems of London locomotion was needed. Tho 
chairman then detailed the financial scheme, which, in his judgment, 
was fair, and the best that could be devised in the circumstances. 
The proposed scheme provided for the issue of £1,000,000 of 5 per 
cent. prior lien bonds, due Nov. 1, 1920, which would be underwritten 
at 93 per cent. While it was cold comfort, indeed, in the great losses 
they had suffered, to reflect that they had contributed to the perform- 
ance of a great work for London, the future was not without promise. 
He moved the necessary resolutions, which Lord George Hamilton 


seconded, and which were carried unanimously. 


* 


е 


EASTERN TELEGRAPH. 


The half-yearly ordinary general meeting of the Eastern Telegraph 
Co. was held on Tuesday, the chairman (Sir John Wolfe-Barry, 
K.C. B.) presiding. 

In moving the adoption of the report, the CHAIRMAN said that the 
aggregate receipts for Cras Ө during the half-year under review 
compared favourably with those for the corresponding period for 
1906. After dealing in detail with the accounts, he 8 150 to the 
international telegraph conſerence now sitting at Lisbon. He said 
that nearly all the countries in the world were represented at this 
conference by officials appointed by the various Governments, and 
although delegates of the telegraph companies were invited to express 
the views of their companies upon the different questions under discus- 
sion, they were not permitted to vote on any subject. In debates on 
future action they had, therefore, to depend upon the justice of their 
case and the arguments which they would be able to bring forward, 
combined with the submission of facts and figures which their 
representatives, owing to their great experience in such matters, 
were able to submit to the deliberations of the conference. These, 
together with the support of their own Government representa- 
tives, ought to result in solutions of questions affecting cable telegraphy 
in a manner fairly satisfactory to the companies, as also to the interests 
of the public. He pointed out that while the directors of the Company 
had always been prepared to meet the reasonable demands of the 
publie for reductions in tariff, the carrying capacity of cables was 
limited, and if tariffs were reduced beyond a certain point, the work 
not only became unremunerative, but would actually entail a loss to 
the Company. Therefore, in the event of future demands on them to 
make any further reductions of tariff, they must look to the Govern- 
ments concerned to assist them either by the extension of the standard 
revenue system which had been found to work satisfactorily for Indian 
and South African traffic, or by some other method which may be 
mutually beneficial. 

The MARQUESS OF TWEEDDALE, K.T., seconded the motion, which 
was unanimously agreed to. 


Lad 


KALGOORLIE ELECTRIC POWER AND LIGHTING. 


The second ordinary general meeting of the Kalgoorlie Electric 
Power and Lighting Corporation was held on the 6th inst., Mr. Roger 
W. Wallace, К.С. (chairman of tho Company), presiding. 

In moving the adoption of the report, the CHAIRMAN referred to 
the fact that the reconstruction of the Company had been effected 
without involving a reduction of the amountot capital, but involving, 
rather, an increase in the amount of capital given to the shareholders. 
The effect was that all the difficulties had been cleared away, and the 
directors were now in a position to ask the shareholders to agree with 
them in recommending that a dividend at the rate of 5 per cent. per 
annum be paid on the ordinary shares for the six months ending 
June 50 next. The trading account for 1907 was a record one. Tho 
plant was in à very much more efficient condition now than it was 
before, and the directors proposed to put down а new unit, which 
would enable them to reduce the expenses still further in connection 
with the production of their electricity. They started by putting 
another £7,500 aside as provision for depreciation and renewals, and 
the new unit which would be put in would add to the efficiency of the 
plant. um | 
as a supply company was that gentlemen from Germany, this country, 


, however, only logical to assume 
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and elsewhere were always devising new means of producing power 
and holding out to the mineowners some new arrangement which would 
produce power at a reduced cost—an arrangement which might be new 
in Australia, but which had probably been known here for some 
time. From the very start the board had always been most anxious 
to investigate every novelty, so that they might be in a position to 
adopt it at the earliest possible moment. Gas-engines had recently 
been proposed for use in Western Australia, but in the use of means 
of producing power it was most essential that they should take into 
consideration the conditions of the climate, temperature, dust storme, 
fuel, etc. All these conditions made it imperative for the technical 
advisers to exercise the greatest acumen in selecting the kind of plant 
useful for a particular district. He thought that in Australia there 
would be a great future for gas-engines, but in their own case they 
came to the conclusion many years ago that gas-engines would not be 
suitable for work on the Kalgoorlie field. Since then many people 
had been over to Australia advising different companies to use gas- 
engines on the assumption that they would reduce the cost of power, 
but the hopes held out could not be realised, and when anyong tried 
to pin them down and get them to sign a contract they were generally 
astute enough to get out of it. In some instances, however, some of 
the Company’s customers had not realised the pitfalls that they had 
been led into. Those were some of the difficulties with which the 
had to deal. They wanted to get as much business as would enable 
them to charge a low price and make a fair profit. Those were the 
conditions on which they carried on the Company, and so far they 
had been successfal in declaring a dividend on the ordinary shares. 

e E. Porz seconded the resolution, which was carried unani- 
mously. | 


KALGOORLIE ELECTRIC TRAMW AYS. 


The fourth ordinary general meeting of the Kalgoorlie Electric 
Tramways was held on the 6th inst., Mr. Allen H. P. Stoneham (the 
chairman of the Company) presiding. 

In moving the adoption of the report, the OHAIRMAN said the 
receipts for the year were £48,008, compared with £51,579 in the 
previous year, showing a falling off of £3,000. The falling off in 
receipts was not due to any falling off in the output of Kalgoorlie, for 
the output of gold was progressing, and the town, no doubt, had 
entered on a period of commercial and economic prosperity. The 
decrease in receipts was consequent on the decrease in the number of 
men employed, owing to improved methods of mining, the installation 
of more up-to date machinery, and the consequent non-employment of 
inefficient workmen. The wegss which the Comp iny had to pay to 
their employé: maintained the same high level, and although it 
seemed natural that in times of depression wages should fall, they had 
not fallen in Kalgoorlie. The wages of their employés on the tram- 
ways averaged from 1s. ljd. to 1s. 3d. per hour. He thought they 
could congratulate themselves on the steps that were being taken 
towards the repayment of interest and sinking fund on debentures. 
The amount set aside for the service of the debentures was £15 000 
annually. He said that the traffic returns for the first three months 
of the current year showed a decrease of £594, and the operatin 
expenses were £135 more. The permanent way was kept ina оо 
state of efficiency. 

Mr. OLIVER WETHERED seconded the resolution, which was carried. 
unanimously. 


POTTERIES ELECTRIC TRACTION. 


The ordinary géneral meeting of the Potteries Electric Traction Co. 
was held in London on Tuesday last, Mr. G. F. M. Cornwallis West, 
chairman of the Company, presiding. 

In moving the adoption of the report (Electrical Engineer, May 8), 
the CHAIRMAN said that, in spite of the fact that the past year, during 
the summer months, was one of continued wet weather, the traffic 
receipts, including parcels, had increased, as compared with last year, 
from £94,877 to £97,416, being an increase of £2,539 without any 
increasc in the route mileage. The number of passengers carried 
showed an increase of 517,509, the total number being 19,665,634, 
There had been a substantial decrease in the power and running 
expenses, the figure, including parcels expenses, showing & reduction 
of over £700. Repairs and maintenance had inc , the 
being £18,216 last year, as against £16,250 the year before. Of this 
amount, £13,700 had been expended on permanent way, of which 
£6,300 had been charged to the year's revenue. Considerable increase 
in expenditure on repairs and maintenance of the rolling-stock had 
also been incurred, the increase having risen from £7,810 in 1906 to 
£9,324 in 1967. А large proportion of this increase was due to the 
unfortunate. snowstorm about Christmas, 1906, and the oxpenses of 
which fell upon the past year. These figures had nothing to do with 
the renewals suspense account, but were sums which had actually been 
spent out of revenue on the property. During the year the average 
number of men employed on permanent-way repairs and renewals alono 
had been 63 per week, and 30,000 из eae qure have been relaid 
out of a total of 5175 OCO. The sum pla to renewals suspense 
account, plus the £6,299 already referred to, represented no less than 
1:034. per car mile. Administration and general expenses had slightly 
increased, but for the first time for some years а reduction was to be 
recorded in the amount paid in rates. There was a small reduc- 
tion in the item of insurances. On the question of insur- 
ances, he said the third-party insurance was now done entirely 

y & committee of the British Electric Traction Federation. 
Only £5,880 had been spent on capital account, chiefly for doubli 
the line in the Brick Kiln-lane, which cost the Company £1,830, an 
£400 had been expended in the conversion of one of the motor omni- 
buses to a motor char-a-banc. The manager and the Board had come 
to the conclusion that there was better scope in the distriqt for motor 
traction by catering for pleasure traffic than for а regular service of 
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closed 'buses. The omnibuses had, therefore, been converted, and 
showed promise of giving a fair return on the expenditure. The 
balance of capital expenditure was accounted for by natural line exten- 
sions and improvements. The overdraft at the bank had increased by 
£20,555. It was, he said, impossible for the Company to issue shares 
at a discount, and the issued capital precladed any further issue of 
debentures. The arrangement made with their bankers for a loan 
against the security of their holding in the North Staffordshire Tram- 
ways Oo. had been extended. The directors proposed puttiug £3,500 
to the renewals suspense account. This, with the credit balance 
brougkt down from last year, would make a total of £4,523, and 
£7,474 had been expanded during the year on this account. This 
would show а debit carried forward to next year of £2,951, but, on the 
other hand, the estimated expenditure under this heading for this 

ear was only £2,550, or about one-third of what was spent last year. 

his estimate was very carefully considered. Assuming, therefore, 
that similar amounts were ш within the next two years to this 
account, the amount should be wi out in four years. 

Mr. STEPHEN MEAR seconded the motion, which was unanimously 
adopted. 


SOUTH STAFFORDSHIRE TRAMWAYS. 


The report of the South Staffordshire Tramways (Lessee) Co. for 
the year ended Dec. 51, 1907, states that the total revenue, including 
a dividend at the rate of 3 per cent. on the preference shares of the 
South Staffordshire Tramways Co., amounted to £49,786, against 
£45,741 for the preceding year. The expenditure (including rental of 
lines and other payments to local authorities, repairs and maintenance 
of track, and interest on loans) amounted to 240,562 The profit for 
the year amounts to £4,223, add amount brought forward £611— 
£4,835. Deduct debenture interest £1,668, deduct amount placed to 
renewals account £500—£2,168. 11s. 9d.; balance available for 
distribution, £2,667. The directors propose to apply this amount as 
follows: to be placed to sinking fund, £700 ; to payment of a dividend 
at the rate of 6 per cent. per annum on the cumulative preference 
shares for the six months ended Jan. 15, 1905, £1,500 ; to be carried 
forward to next year'saccount, £467. Theexpenditure on capital account 
in dp sns of the reconstruction of the tramways in Tipton, Darlaston, 
ani Wednesbury amounted to £34,088, of which £18,392 has been 
recovered from the South Staffordshire Tramways Co. in accordance with 
the agreement of May 25, 1905. The Birmingham and Midland 
Tramways advanced on loan against security a total amount of 
£32,000, which was expended in payment of the balance on recon- 
struction, in repaying the loan of £9,000 to the South Staffordshire 
Tramways, and reducing the bank overdraft and sundry creditors by 
£11,345. The amount advanced by the Birmingham and Midland 
Tramways has been reduced by £2,083 since the close of the year. 
There is an amount of £6,271. 88. 2d. to be received from the Dudley 
Corporation in respect of the cost of reconstruction and eleetrical 
equipment of the portion of tramway in Dudley, as mentioned in the 
last report, which will be credited to capital account when received. 
All the old steam tramways have now been reconstructed, and are 
working by electric traction, except a small section of about a quarter 
of a mile in Wednesbury, which is not worked. The expenditure 
includes an increase of over £1,700 for interest on loans from the 
Birmingham and Midland and South Staffordshire Tramways Com- 

pies, and arrangements will be made as soon as possible with the 

irmingham and Midland Co. for the conversion of tho existing 
loan into debenture stock. 


CALCUTTA ELECTRIC SUPPLY. 


The report of the Oalcutta Electric Supply Corporation for the year 
1907, to be presented at the meeting on the 22nd inst., states that 
the gross revenue amounted to £103,360, compared with £89,242 in 
1906. Tbe working costs were £46,084, compared with £39,065 in 
the preceding year. This increase in working costs is due chiefly. to 
the large increase in the cost of coal. In order to meet the constantly 
increasing demand for electricity, the directors recently offered to the 
sù vreholders for subscription 20,000 5 per cent. preference shares of 
£5 each. These have all been subscribed and allotted. During the 
year the sum of £19,016 has been expended in the renewal of mains, 
which amount has been charged to the depreciation and renewals 
account. The directors being of opinion that the time had arrived 
when the Company should manage its own business, they determined 
the agreement of the managing agents as at Dec. 51 last. Offices 
have been рш at 8, Dalhousie-square, Calcutta, and Frank Rawson, 
Esq., C. M. G., has been “оо agent and manager of the Com- 
pany. The net profits for the year amount to £57,275, to which has 
to be added the balance кош forward from last year, £4,250, and 
after deducting the interim dividend at the rate of 64 per cent. per 
annum paid in November, 1907, and other items, there remains an 
available surplus of £44,850. The directors recommend that £17,000 
be placed out of the profits to the credit of the depreciation and 
renewals account and a final dividend at the rate of 94 per cent. for 
the half year on the ordinary share capital, making with the interim 
Send 8 per cent. for the year, the balance, £5,505, being carried 
tor ward. | 


CALLENDER'S CABLE AND CONSTRUCTION. 


The twelfth annual report of the directors of Callender's Oable and 
Oonstruction Co. states that the accounts for the year ending Dec. 31, 
19077, show а balance at the credit of profit and loss account for the year's 
working (after providing for inoome tax) of £60,453. 16s. 9d. Thebalance 
carried forward at the end of 1906 was £56,722. 3s. 9d., and from 
this the extra remuneration of £1,200 voted to the directors in respect 
of 1906 has to be deducted, making the balance brought forward from 
1906 of £55,522. 3s. 9d., making together £115,976. Os. 64, * From 


this must be deducted: interest on debenture stock, £15,500; 
dividend on preference shares, £10,000; appropriation for deprecia- 
tion of buildings, plant, and machinery, £11,118. 10s. 9d., leaving an 
available balance of £81,357. 9s. 9d., which it is proposed to deal with 
in the following manner: (1) by the payment of a dividend on the 
ordinary shares at the rate of 10 per cent. per annum, clear of income 
tax, being 10в. per share, whereof 5s. was paid on Nov. 1, 1907, and 
Ss. will be paid on May 30, 1908, £17,500; (2) БА the payment of a 
bonus of 5s. per share, to be paid also on May 30, 1908, 28,750; (5) 
by placing to suspense account, £10,000 ; (4) by carrying forward to 
next year's account, £45,107. 9s. 9d. The directors are of opinion 
that this result, а соора not во favourable as that of the previous 
year, must in view of the conditions which prevailed in 1907 be con- 
sidered as highly satisfactory. Various causes have rendered the 
operations of the Company difficult and less remunerative than in 
previous years. The almost prohibitive price of metals and the 
stringency of the money market are too well known to need more 
than casual reference from the directors. The most pronounced factor 
in Баат business in heavy mains has been the abnormal price of 
copper which prevailed in the first, eight months of last year, leadin 
to the temporary abandonment of nearly all new enterprise in electrica 
supply, and to the curtailment of extensions of existing networks in 
every direction. This was not confined to the home trade, as diminished 
orders were observed in almost every area throughout the world in 
which the Company carries on its business. The continuing down- 
ward trend of the market offered no inducement to consumers to 
undertake new work or to fill up their deplenished cable stock. 
The recent return of порве to its average prioe came after the 
season was at an end, and it may, therefore be said 
that practically the whole of the Company's business during 
the past year consisted of extensions which were absolutely 
necessary in connection with electrical supply stations already 
in existence, The subsequent stringency in the money market has 
delayed that improvement in business which might otherwise have 
been expected, and has caused difficulties in other directions, one large 
firm with which the сое has had dealinge for some years past 
having been forced into liquidation. Their business is in course of 
reorganisation, but, in order to provide against апу possible loss, the 
directors have placed a sum of £10,000 to suspenge account. Energetic 
measures have been taken to extend the 5 in the 
Colonies and abroad. The business in Germany has been consolidated, 
and the Company has been registered under German laws with its head- 
quarters in Hamburg. Excellent results have already attended this 
step. In spite of the continued depression in every branch of 
engineering the faotories both at Erith and at Leigh аге fairly well 
employed. The appliances at the factory at Erith and at the Anchor 
Works at Leigh have been thoroughly overhauled, with the result that 
the plant and machinery at both factories are in fi:st class order in every 
respect. A great improvement has been made in the working of the 
Anchor Co.'s business. The rubber trade has been much increased, and a 
satisfactory profit has been made on that company’s operations. The 
directors refer with deep regret to the loss which the Company has 
sustained since the last general meeting of two of the members of the 
Board, Sir David Evans having died on Aug. 14 and Mr. W. О. 
Oallender on March 14 last. Mr. W. O. Oallender was a director by 
virtue of a special article of association, and there is no vacancy 
caused by his death. The directors have appointed Mr. John Varley 
to fill the vacancy caused by the death of Sir David Evans. The 
director retiring by rotation is Mr. Charles McEuen, and he, being 
eligible, offers himself for re-election. Sir J. Fortescue Flannery has 
been ом а trustee for the debenture stockholders in the place 
of the late Sir David Evans. 


AUCKLAND ELECTRIC TRAMWAYS. 


The tenth annual a of the Auckland Electric Tramways Oo, 
for the year ended Dec. 51, 1907, states that the total revenue for the 
year from all sources was £140,461. 19s. 9d., compared with 
£132,364. 17s. 1d. for the previous year. The traffic receipts, which 
amounted to £137,718. 9s., show an increase of £7,381. 9s 9d. over 
the previous year. After deducting all expenses chargeable to revenue, 
including £14,255 for interest on the debenture stock of the Oompany, 
and providing for the rental and percentage of profits payable to the 
Auckland Oity Council, amounting to £3,567. 11s. 1d., and setting 
aside £10,000 to meet depreciation, there remains a surplus of £29, 722, 
78. 9d. The amount payable to the Auckland City Council—viz., £3,567, 
11s. 1d.—has been arrived at on the basis referred to in the last report, 
The expenses include expenditure on repairs and maintenance, amount» 
ing to £20,550. 108. 8d. as compared with £16,915. 6e. 5d. during 
1906. In addition the sum of £18,726. 7s. 7d. has been expended on 
renewals and charged to depreciation acoount. А large portion of the 
latter amount was in connection with the reconstruction of the track 
in Queen-street, which has now been completed. Including the 
amount brought forward from last account, £5,101. 10s. 9d., there is 
an available balance of £32,823. 18s. 6d., which the directors recom- 
mend should be applied as follows: to reserve fund for general pur- 
poses, £10,000 ; to pay a dividend at the rate of 6 per cent. for the 
year on the шее shares (of which £1,408. 8з. 114. was dis- 
tributed in 1907, the balance having been paid ih the current year), 
£22,658. 8s. lld. ; to pay a dividend at the rate of б per cent. per 
annum on the ordinary shares, £18,000 ; balance to be carried forward, 
£2,165. 9s. 7d. It will be observed that £2,658. 8s. 11d. is payable 
out of the profits of the past year as dividend on £50,000 6 per cent. 
preference shares of £1 each, which were issued early in the year for 
the purpose of providing capital for additional plant and rolling stock. 
Nearly the whole of these shares were taken up in Auckland. The 
total capital expenditure during the year amounted to £71,598. 6s., 
making the total amount expended on the tramways £664,390, 14s., 
but only to a vory slight extent did the increased expenditure 
become remunerative during the year. The directors, therefore, 
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consider it prudent to reduce the dividend on the ordinary shares by 
1 per cent., representing £3,000. The expenditure during the year 
included the acquisition of the necessary material for the Mount 
Eden, Mount Roskill, and Grey Lynn extensions, the construction of 
which is now in progress, the cost of a new generating set of 600 kw. 
capacity and two new boilers, which have been installed, and the 
purchase of large additions to the rolling-stock. The following 
statistics for 1907 are of interest: miles open—route miles, 192; 
single line, 6°99; double line, 12°21; number of passengers carried, 
22,474,537 ; average receipts per passenger, 1°47d. ; average expendi- 
ture per passenger, 0:884. ; proportion of expenditure to receipts, 
60 per cent. ; number of cars in working, 71. At the end of the year 
the Company had 71 cars in stock, being an increase of 11 during the 
year. Since then the number has been further increased by the 
delivery of 10 cars shipped from this country and the construction of 
six in Auckland, bringing the total number to 87. The Company has 
joined the British Electrical Federation, which is formed by various 
electric traction and lighting con:panies for the purpose of co-operation 
and joint action in matters of common interest. The director retiring 
by rotation is Mr. R. P. Simpson, and, being eligible, he offers himself 
for re-election. The Board have pleasure in recommending that 
Lieut.-Colonel Henry Burton, who has lately left Auckland to reside 
in this country, and who holds a considerable interest in the Company, 
should be elected to а seat on the Board, and that the number of 
directors should accordingly be increased to four. 


CAPE TOWN CONSOLIDATED TRAMWAYS AND LAND. 


The report of the Cape Town Consolidated Tramways and Land Co. 
to Dec. 51 last states that the Company was formed to take over, and 
has taken over, the undertaking of the late Cape Town Consolidated 
Tramways and Land Co. on the following basis: The shareholders of 
the old company, in exchange for the 450,000 ordinary shares of £1 
each held by them, have received 300,000 ordinary shares of £1 each 
in the new company credited as paid with 17s. 6d. per share, and with 
а liability of 28. 6d. per share, which has since been called up and 
paid to the Company in cash with the exception of £9. 188. still out- 
standing at the date of this report. The £400,000 5 per cent. 
mortgage debentures of the old company have been exchanged for 
£400,000 5 per cent. mortgage debentures of the new company in the 
same form as those of the old company, except that for the period 
ended June 30, 1910, interest is only to be payable out of the profits 
of each year, so far as the same (if any) will extend. A further 
issue has been made of £50,000 debentures which were taken up 
at par by Messrs. Erlanger and Oo. and Messrs. Wernher Beit 
and Oo., making a total debenture issue of £450 000 redeemable at 
105 per cent. in annual drawings commencing July 1, 1911. After 
charging London administration expenses and trustees' fees, and 
crediting accrued interest and transfer fees, the profit and loss 
account shows a debit balance of £711, which has been carried 
forward to debit of 1 0 and loss account for the current year. The 
estate companies and the Camps Bay Tramway Co. have declared no 
dividends since the reconstruction of this Company. The very serious 
and acute depression in the property market, as well as in general 
business, in Cape Colony, and in Cape Town in particular, during the 
period under review, has rendered it impossible for the Boards of the 
Oranjezicht Estate, Limited, and the Cape Marine Suburbs, Limited, 
to effect any further realisation of the valuable building sites on these 
estates. In fact, there is still virtually no demand for land for build. 
ing purposes in the vicinity of Cape Town. The Board, however, has 
confidence that on any general revival of trade in South Africa these 
residential estates will be among the first to feel the benefit. Meantime 
a are being conserved at the lowest possible expenditure consistent 
with maintaining the estates in fair order and condition, and 
ready to meet any public demand which may arise for building 
sites. The Oamps Bay Tramway Oo. have felt most severely 
the effects of the depression, and their accounts show a loss of 
£2,954. This figure includes a sum of £800 expended in legal and 
other charges in connection with the Kloof Line Amendment Bill. 
During the past year the Parliament of the Oape Colony passed the 
Bill referred to, granting to the Camps Bay Tramway Oo. relief from 
operating the Kloof Nek route to Camps Bay during the winter 
months from May 1 to Sept. 30, except on certain stated public 
holidays. That route, besides being very expensive to work, is but 
little patronised by pssaengers on ordinary days during winter. 
Arrangements have been made to continue the winter service to 
Camps Bay by the Sea Point route. 


NEW COMPANIES REGISTERED. 


Electric Control, Limited.—Registered April 30 in Edinburgh. 
Capital, £6,000 in £1 shares. Objects: to carry on the business of 
electrical and mechanical engineers and manufacturers of and dealers 
in appliances and apparatus for the generation, supply, and control of 
electrical power, including electric motors and brakes, etc. Registered 
office: 177, Reid-street, Bridgeton, Glasgow. 

British Simplex Motors, Limited. — Registered April 21. 
Capital, £12,500 in £1 shares (2,000 6 per cent. cumulative prefer- 
ence). Objects: to | on the business of contractors, designers, 
engineers, builders, and proprietors of automobiles, motor boats, 
engines, carriages, and launches, etc., and to adopt an agreement with 
P. Piellat and О. С. Selbach. No initial public issue. Registered 
office: 110, High-street, St. Marylebone. 

Tewkesbury Electric Light Co., Limited.— Registered May 4. 
Capital, £5,000 in £1 shares (2,000 preference). Objects : to acquire 
the interest of J. Parker under the Tewkesbury Electric Lighting 


Order, 1905; to adopt an agreement between the Town Council of 
Tewkesbury and J. Parker, and a provisional contract between the 
same parties, whereby the company will acquire a lease of a site for the 
generating station, and to carry on the business ofan electric light and 
power company in all its branches. Minimum cash subscription, 

U 

Electric Batteries and Carbons, Limited. — Registered 
April 24. Capital, £20,000 in £1 shares. Objects: to acquire 
and turn to account any patents, brevets d'invention, concessions, and 
thelike conferring an exclusive right to use any invention by F. J. 
Gerard and L. Fiedler, and to carry on the business of engineers, 
electricians, manufacturers of electric accumulators, electric or other 
motors, motorcars, omnibuses, vans, сыпе vehicles, locomotives, 
dynamos, apparatus, etc. Minimum cash subscription, £100. Regis- 
tered office : 709, Salisbury House, Е.О. 

Sylverlyte Electric Lamp Со., Limited.—Registered April 24. 
Capital, £2,750 in £1 shares (1,500 preferred ordinary and 1,250 
deferred ordinary). Objects: to acquire and turn to account any 
invention relating to the manufacture of electric and other lamps, 
and any lenses, reflectors, or other accessories used in connection 
therewith, in particular to acquire the benefit of an invention referred 
to in an agreement with J. S. Burns, and to carry on the business of 
manufacturers of electric lamps, reflectors, lenses, and other articles, 
opticians, glass blowers, etc. No initial public issue. 

Glenshiel Rubber Estates Co., Limited.—Registered April 28. 
Capital, £30,000 in £1 shares. Objects: to acquire from the Glen- 
shiel Rubber Syndicate the Sungei Tankas Rubber Syndicate and J. J. 
Bradberry, the Glenshiel, Sungei, Tankas, and Guesdon Estates, con- 
taining about 1,620 acres, in the district of Ulu Langat, Selangor, 
Federated Malay States; to adopt an agreement with the said 
syndicates and J. J. Bradberry, and to carry on the business of planters 
and sellers of and dealers in rubber, guttapercha, and other gums, 
ete. Minimum cash subscription, 10,000 shares. Registered office: 
27, Austin-friars, E.C. 


Liens Registered. 


Yenisei Copper Co., Limited.—lIssue on April 21 of £45,000 
6 per cent. debentures, part of series created Feb. 25, 1908, to secure 
£100,000 charged on the company's undertaking and property, 
present and future. No trustees. Total amount previously issued of 
same series, £15,000. 

Guildford Electricity Supply Co., Limited.—Reissue on April 9 
of £500 5 per cent. first mortgage debentures, part of series created 
Nov. 21, 1905, to secure £25,000. Charged on the company's under- 
taking and property, present and future, including uncalled capital. 
No trustees. Total amount previously issued of same series, £25,000. 

Leioestershiro and Warwickshire Electric Power Syndicate, 
Limited.—Issue on April 13 of a 6 per cent. debenture for £50, part 
of series created July 9, 1907, to secure £5,000. Charged on the 
compauy's undertaking and property, present and future, including 
uncalled capital. No trustees. Total amount previously issued of 
same series, £950. 

St. Austell and District Electric Lighting and Power Oo., 
Limited.—Issue on April 10 of £200 5 per cent. debentures, part of 
series created June 1, 1904, to secure £2,000.  Oharged on the 
company's undertaking and property, present and future, including 
uncalled capital. No trustees. Total amount previously issued of 
same series £1,800. 

South Metropolitan Electric Light and Power Co., Limited.— 
Issue on April 14 of a £10,000 44 per cent. debenture, part of series 
created by resolutions of July 5, 1900, and May 6, 1904, to secure not 
more than the capital for the time being issued and paid up. Property 
charged : the company’s undertaking and property, present and future, 
including. uncalled capital (if any). Trustees: R. Beeton, 
18, Austin-friars, E.C., and W. R Davies, 10, Moorgate-street, E.C. 
Total amount previous issued of same series, $255,968. 

Liverpool Engineering and Condenser Co., Limited.—Par- 
ticulars of £7,000 5 per cent. debentures created by resolution of 
April 8, 1908, and secured by trust deed dated April 2, 1901, and by 
supplemental deed dated April 8, 1908, have been filed persuant to 
Section 14 (4) of the Companies’ Act, 1900. (The said supplemental 
deed has also been registered.) Property charged: certain freehold 
hereditaments and premises and the company’s undertaking and 

roperty, present and future, including uncalled capital. Trustees: 
Liverpool Mortgage Insurance Co., 6, Castle-street, Liverpool. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Newquay. The Council have agreed to terms for the public lights 
ing of the Pentire estate by electricity. 

Northfleet.—The Urban District Council have plans for the 
erection of an electricity sub-station for the Electricity Committee. 

St. Marylebone.—The London County Council have agreed to lend 
the Borough Council the sum of £12,301 for electric lighting purposes. 

Torquay.—The Council have decided to carry out alterations to 
the electricity generating station at a cost of between £6,000 and 

,000. 

Harrogate.—The Council have decided to extend the electricity 
CAE along Kent-road for a distance of 448 yards at an estimated cost 
of £115. 

Halifax.—The Town Council have authorised the Tramways and 
Electricity Committee to lay new feeders for lighting purposes at а 
cost of £2,048. 
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Elland.—The District Council have decided to make application 
to the Local Government Board to sanction a loan of £3,000 for 
electricity extension. 

Loughborough.—The Town Council have in contemplation exten- 
sions to the electricity department, and are proposing to spend £2,500 
upon additional plant. 

Holywood.—The Council have agreed to receive representatives of 
several firms of electricians with reference to the proposed electric 
lighting of Holywood. , 

Shildon.—The North-Eastern Railway Co. have decided to discard 
the steam plant at the wagon building and repairiog shops at Bhildon, 
and to install electric power. 

Devonport —Tho Couucil have instructed the electrical engineer 
to equip the boilers at the generating station with mechanical stokers 
at an estimated cost of £1,3575. 

Long Eaton.—During the past month 44,599 units were generated 
а{ the Council works, being an increase of 9 per cent. over the 
corresponding period of last year. 

Paisley.—At а sitting of the Dean of Guild Court plans for the 
erection of an electrical engine-house at the works of James M'Lardie 
and Sons, Meikleriggs, were passed. 

Croydon.—The Local Government Board will hold an inquiry on 
May 28 into the праса пов of the Oouncil for sanction to borrow 
£15,500 for electric lighting purposes. 


 Stalybridge.—The Oouncil are seeking sanction from the Local 
Government Board to the borrowing of £25,225 for electricity 
pur poses, and an inquiry will be held into the application on May 28. 


Walsall.—The Electricity Committee have instructed the engineer 
to obtain the necessary materials locally for the supply of а duplicate 
system of boiler feed-pipes, and to erect them with his own staff at a 
cost of £200. 

Calcutta Electrio Supply Corporation.—The number of units 
delivered to consumers during the four weeks ended March 27, 1908, 
were 407,925, compared with 505,049 units in the corresponding four 
weeks of 1907. 

East Ham.—The Borough Electricity Committee have received a 
quotation from the National Telephone Oo. for an extension from the 
telephone box to the mayor's parlour at the town hall, at а rental of 
30s. per annum. 

Stalybridge, Hyde, Mossley, and Dukinfield Joint Tramways 
and Eleqtricity Board.—The Board have decided to leave the 
placing of gn order for a motor and two ventrifugal pumps with the 
chairman ahd engineer. 

Liquidation.—The London Gazette announces that a general meet- 
ing of the South-Western Electrical Oo. will be held at 1, Oxford- 
court, Cannon-street, London, E.O., on June 15, at 12 noon, for the 
purpose of receiving the liquidator's report. 


Ammanford.—On the 6th inst., at Ammanford Oouncil Schools, 
Mr. M. K. North, inspector, Local Government Board, held &n inquiry 
into applications by the District Council to borrow £1,000 for public 
lighting. There was no opposition to the application. 


Clacton.—The Local Government Board have asked to be supplied 
with certain particulars respecting the Council's application to borrow 
£500 for the extension of the plant at the electricity works, and the 
Council have agreed to hold a special meeting to discuss the matter. 


Pembrokeshire.—The County Council have ordered the putting 
up of telephones in the town hall, Haverfordwest Oastle (constabulary 
headquarters), Milford police station, Pembroke Dock police station, 
Tenby police station, and Narberth police station, at £5 each per 
annum. 

Rochdale.—The Electricity Committee having had a report from 
their engineer with regard to an inquiry received for a sup [у of elec- 
tricity to the Rochdale Union, the committee have decided to inform 
the Guardians that the Oorporation have no authority to give such 
supply, because Dearnley is outside the borough. 


Newoastle.—The Town Council are making application to the 
Local Government Board for their sanction to в loan of £700, tho 
estimated cost of electricity extensions, made up as follows: cost of 
cable, bitumen, troughing, etc., £432 ; disconnecting box, £7. 10s. ; 
laying in wood troughing, £140; making connections with main, 
£100 ; contingencies, £20. 10s. 

Colchester.—The output of electricity from the Corporation works 
in units during March, 1908, was—for lighting, 79,227; traction, 
39,812; used in generating station, 23,767, making a total of 
142,806 against 123,916 for the same period of 1907. The number 
of consumers at end of March was 1,506, and the total number of 
8 c.p. lamps connected, 47,370. 


Heanor, Codnor, and Losooe.— At the last meeting of the Urban 
District Council the clerk submitted a report from the Electric Light 
Special Committee, recommending that an expert be appointed to 
сате the Council as to the desirability or otherwise of their under- 
taking the supply of electricity in the district. It was decided that 
full details be laid before the Council before any decision was made. 


Oulton Broad.—The Board of Trade have made and issued a 
provisional order under the provisions of the Electric Lighting Acts, 
1882 to 1890, with а view to the same being included in a confirmation 
Bill about to be introduced into Parliament to the Urban District 
Council of Oulton Broad, authorising them to supply electrical energy 
Ls = public and private purposes within the urban district of Oulton 

road. 

Gillingham. —The engineer has reported to the Council Electricity 
Committee that the equivalent of 201 ер lamps had been connected 
with the mains since the last meeting of the committee, and that the 
equivalent of 69 8-c.p. lamps had been disconnected, making a total 


sa 


of 22,771 equivalent in 8-c.p. lamps, with 344 consumers connected, 
and that applications had been received for the equivalent of 157 
8-c. p. lamps. | 

Burslem.—The electrical engineer, Mr. A. Bremner, has submitted 
his report to the 555 Electricity Committee showing that the 
number of units of electricity generated during the past month was 
57,195, against 24,246 in the corresponding month of last year. The 
number of 8-c.p. lamps in use, exclusive of в E ting, was 
12.810, agan 8,052 in April, 1907 ; and there were motors in 
use, equalling 4494 h.p. 

Derby.—At a meeting of the Oouncil Education Committee the 
Higher Education Sub-Committee reported that the principal of the 
deb pie college had asked for instructions with respect to the pur- 
chase of the electrical plant already sanctioned by the committee. It 
was ordered that the principal be authorised to order in the first 
instance electrical plant at a cost not exceeding £250, after submitting 
the details to the chairman. 

Exeter.—The City Council have decided that from July 1 the 
normal charge for lighting to private consumers shall be reduced from 
Ба to44d. per unit, and that the charge for power be fixed upon а 
scale from 24d. to 13d. per unit, "red to consumption, in lieu of 
the present scale ranging from 24d. to рег unit. They have also 
decided to apply to the 1 Governnient Board for sanction to the 
borrowing of £8,100 for extension of mains. 

The Anderton Lift.—On the 6th inst., after being closed in order 
that it might be converted from an hydraulic to an electrical lift at a 
cost of £25 000, the famous Anderton lift on the River Weaver was 
suoceesfully reopened to traffio. It transfers boats bodily from the 
Weaver to the North Staffordshire Canal and vicc versa, and was the 
first hydraulic lift in Great Britain. The new electrical scheme was 
invented by the River Weaver engineer, Mr. Saner. 

Darwen.—There has been during the year а 10 per cent. increase 
in the consumption of electricity for lighting from the Corporation 
electricity works, but a decrease in the number of units supplied to 
the trams on account of the introduction of the demi-cars. The net 

rofits on the electricity works this year was £104, as against £65 

t year, an increase of £39. — Certain pem аге being intro- 
duced by which the cost of production will be reduced. 


Dudley.—The number of units generated at the Corporation elec- 
tricity works during the past 12 months was 2,203,097, as compared 
with 1,991,904 last year. The tramways took 1,050,910 (an increase 
of 84,666), private customers 42,333 (an increase of 30,471), and 
motors 415,727 (an increase of £94,000). Іо public lighting there has 
also been an increase of 806 units. There have been certain necessary 
alterations and repairs, and the income has amounted to £12,792, 
This gives a gross profit of 25,985 and a net profit of £344, as compared 
with £68 last year. 

Heckmondwike.—At the last meeting of the District Council it 
was stated that the electricity expenditure had exceeded the borrowin 

wers for that purpose by about £17,000, and that application 
been made to the Local Government Board for their sanction to the 
outlay more than a year ago, but that that body had not yet arranged 
for the holding of an inquiry. A revised scale of charges for current 
for motive purposes, as recommended by the Electricity Committee, 
was сорот Hitherto the price has been ld. per unit, subject to 
conditions ав to quantity consumed. 

Middiesbrough.—A sad affair occurred on the 10th inst. at Sir 
Samuelson and Oo.’s ironworks, Middlesbrough. Extensive electric 
plant is being laid down by the Electric Power Co., and a yoana пап 
named Arnold Oarr, labourer, in the employ of the Electrical Power 
Oo., was instructed to cement some high-tension potential fuses in a 
panel behind the switchboard in the new electric power station. The 
panel was '' dead" at the time, but the adjoining panel was a live 
one, and deceased was found lifeless in front of this panel, having 
evidently come in contact with it and been electrocuted. 


Swansea.—A report has been sent out to the Swansea Electric 
Lighting Sub-Oommittee with reference to an offer made by Mr. 
Borlase Matthews, electrical engineer, Swansea, to increase the 
demand for electricity locally, the Corporation to pay a percentage on 
the results. The borough electrical engineer in the report points out 
that the station has been progressive from its start, and that last year 
there was an increase of something like £2,000 in revenue, and 
altogether he does not favour the proposal, whilst at the same time 
he goes into details showing how the matter is already engaging his 
attention. 

Eastry.—At a meeting of the Rural District Council a letter was 
read from the Board of de with reference to the Sandwich, Deal, 
Walmer, and District Electric Light Order of 1903, pointing out that 
the Electric Powers Syndicate were given two years to complete com- 
pulsory work prescribed by the order, and as the syndicate had failed 
to do so, the Board were of the opinion that the order should be 
revoked. Before doing so, however, the Board wished to have the 
observations of the Council on the subject. After a brief discussion 
the Council concurred that it would be advisable to allow the order to 
be revoked. 

Fareham.—At the last meeting of the Urban District Council a 
recommendation was received from the Lighting Committee advising 
the renewal of the electric light main from the mill at Wallington to 
Mr. Long's lodge, as the cable was defective and insufficient for what 
was required of it. The recommendation provided for the laying of 
the main underground in bitumenised and fibre conduits, а new 
armoured oable being obtained for the private lighting, and the present 
cable for the public lighting. The estimated of the improvement 
was £81, the old gas columns being employed for the public lighting. 
The report was adopted. 

Kocles.—At the last meeting of the Public Lighti 


; and Electricity 
Supply Committee of the Town Council the oler 


reported the- 
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interview which the mayor, the borough electrical engineer, and he had 
had with Mesars. Korting Bros., and that it was that the firm 
should supply and erect a large motor pump and delivery pipes at an 
increased cost of £35, and the committee confirmed their action. The 
borough treasurer having reported that the loan of £500 for the pur- 
chase of electrical motors was exhausted, it was resolved that the 
Council be recommended to authorise & further application to the 
Local Government Board for their sanction to the borrowing of £500 
E the purchase by the Corporation of electrical motors to let out on 
ire. 

Barnstaple.—A serious explosion of gas took placeat the establish- 
ment of Mr. G. W. Fletcher, tailor, The Square, Barnstaple, on the 
6th inst, On rising Mr. Fletcher noticed а smell of gas, and on going 
to the sitting-room, located above the shop, he lighted a match to 
apply to the gasslier. Immediately there was a terrific explosion, 

т. Fletcher being thrown to the floor with great force. Fortunately, 
he escaped with a slight injury to the forehead and with a {тїйїп 
burn in the right hand. "The furniture in the room was much damag 
by the explosion, and the plate glassin the two windows of the sitting- 
room was blown with such force acroes the street that plate glass in 
the establishments of Mr. Shepherd (chemist) sand Mr. W. Brough 
(confectioner) was smashed. Much glass in the rear of Mr. Fletcher's 
house was smashed, and the kitchen door was blown to atoms. 


Morley.—The borough electrical engineer (Mr. Ellis) has reported to 
the Electricity Committee that the output from the electricity works 
for the month of March was 17,696 units, as compared with 16 395 
the same month of last year, being an increase of 1,301 units. There 
was sold by meter 13,800 units, as compared with 15,157 the same 
month of last year, an increase of 666 units. The total number of 
lamps connected is 16,255, and there are 30 motors connected, with 
an aggregate of 101 h.p. The committee have carefully considered 
the question of revising the scale of charges for motive power, and the 
borough electrical engineer having submitted the scale of charges in 
force in neighbouring towns, they consider that the present | ciis 
and conditions in force in Morley are generally more favourable to 
the consumers, and the committee are, therefore, unable to recom- 
mend any alteration. 


Lianelly.—At the meeting of the Urban District Council the clerk 
submitted an agreement with the Llanelly and District Electric Light 
and Traction Co. in order that it might be sealed. He explained that 
the various documents necessary to carry out their arrangement with 
the company were now complete, and the short agreement produced 
would enable them, as а council, to withdraw their opposition to the 
South Wales Power Oo.’s Bill. Among other things, the agreement 
stated that the Council were to sell to the Llanelly and District 
Electric Light and Traction Oo. their electric light order in considera- 
tion of the р ment to the Council of the cost incurred in getting 
the order. Under the agreement the conipany were to erect their 
generating station within a period of two years, and also to sell 
electric energy at stipulated prices. It was decided to affix the seal 
of the Council to the agreement. 

Schorch Electrical Co.— We are informed that the well-known 
manufacturers of motors and dynamos for direct single, two, and thrce 
phase alternating-current motors and generators, Messra. Max Schorch 
and Co., Rheydt, have opened a branch which is carried on in the 
name of the Schorch Electrical Co., 55, Basinghall-street, London, 
E.C., Mr. Walter R. Rothenberg having been appointed as general 
manager for the business in England and Colonies. Among the special 
features to be introduced we may note the complete electrical outputs 
for mines and collieries, high efficient alternating-current loom motors, 
high-voltage switchboards and oil switches, and general plant for 
central stations. The works in Rheydt have Ъсеп established since 
1881, and from a list which has been forwarded to us wo understand 
that during the past few years about 6,000 installations, totalling 
250,000 h.p., have been supplied by them. 


Longton.—The number of electricity units generated st the 
Corporation electricity works for the five weeks ending April 25 was 
18,806, against 14,247 for the corresponding period of last year, an 
increase of 4,559 units. During those five weeks 48 additional 
lamps were fixed. The extension of the Rough Close main has 
been completed, and 26 houses have services laid on. Communications 
have passed between the Electricity Committee and the Improvement 
Committee in reference to an estimate to provide and fix 18 Пате arc 
lamps, with columns, brackets, insulators, together with cable and 
connections complete, for the sum of £383. The price quoted for an 
all-night supply to 18 lamps was £28 per lamp, or £ per annum ; 
but as the Improvement Committee wish to turn out half the number 
at 11.15, the reduction in price is £8 per lamp, making £72 less than 
the £504 quoted. Tho Improvement Committee have accepted the 
terms. 


Pontypridd.— Further gratifying reports of the progress of the 
Pontypridd electrical undertakings were submitted at the meeting of 
the Electrica] Committee last week. The engineer (Mr. Teasdel) stated 
that the revenue from the lighting department during the month was 
£580. 5s. 11d., as compared with £499. 17s. 9d. for the correspondin 
pce of last year. Receipts from trams on the Treforest an 

ilfynydd route amounted to £944. 18s. 14d., an increase of practi- 
cally £100 upon the corresponding month of last year. The Trehafod 
route showed a big increase, the figures being £575. 7s. 94. as 
against £504. 18. 11d. On the latter route the average revenue was 
ls. 1:814. per саг mile, and on the Treforest 11 36d. These averages 
were regarded as highly satisfactory. The engineer said the traffic 
was developing at such a rate on the Trehafod route that they had an 
insufficiency of cars to meet the demand. The committee decided to 
invite tenders for the supply of three cars immediately. 


Sutton.—The annual report of the borough of Sutton Coldfield 


electric а CH AMI for the year ended March last has just 
been issued. » T. Duesbury, engineer and manager, congratulates 


the department on its financial position and on the fact that as the 
result of the year's working there was а balance to the good sufficient 
notonly to cover all the heavy capital charges, but to wipe out the deficit 
brought forward from 1907, and leave a small amount to be carried 
forward. This favourable result had been obtained in the face of 
dearer coal. The capital expenditure during the period under 
review was £1,204, bringing the total up to £41,308, of which sum 
£6,429 had been repaid. The consumption for power, heating, and 
cooking purposes showed an increase larger than the percentage 
increase for lighting. The average price for all classes of supply was 
5:214. per unit, and the cost of production was 1:514. per unit. The 

ross profit, before providing for capital charges, was £2,691, or 
661 per cent. on the average capital outlay. ў 


Belfast.—The report of the working of the electricity department for 
the year ending March 31 last shows that the total output forall pur- 
poses for the year was 10,883,658 units; increase over last year, 127 

rcent. The total revenue for the year was £57,004; increase over 
fast year, 11°6 per cent. The revenue from the sale of energy for 
lighting and power purposes and motor rent shows £35,415 ; increase 
over last year, 1:7 per cent. The small increase is due to the average 
price per unit hs Үр 16 per cent.—namely, from 2 857d. per 
unit last year to 2:404. this year; and the increase in the number of 
units sold for these purposes being only 11:7 per cent., whereas last 
year the increase was 25 per cent., probably due to so many mills 
working short time. The price of coal was 25 per cent. more than the 
previous year (103. 7:1d. to 138. 3 d. per ton). The cost of produc- 
tion has risen from 634d. per unit to “753d. per unit. The net profit 
on thé year's working amounts to £8,198. 16s. 4d. This suni is to be 
allocated as follows: renewals suspense account, £4,000; writing off 
obsolete meters and time switches, £600 ; writing off obsolete artesian 
well (£100 less than cost), £800 ; cost of piling required at coal quay, 
£700 ; carry forward balance, £2,098. 16e. 4d. e number of con- 
sumers to March, 1907, was 1,608; number to March, 1908, 1,775— 
increase, 10:5. 

Southampton —At the last meeting of the Town Oouncil the 
Electricity Committee reported that the town olerk had submitted a 
communication from his parliamentary agents enclosiug copy of a letter 
forwarded, to the Board of Trade by Messrs. Bircham and Oo. to the 
effect that the Southampton Gaslight and Ooke Co. had withdrawn 
their objection to the Southampton electric lighting provisional order. 
The electrical engineer wrote that he was informed that the works 
department were advertising for & new boiler of & size similar to the 
small ones not yet moved from the Back-of-the- Walls station, and 
suggesting that it was & good opportunity for getting rid of one of 
these boilers. The cost of the boiler when purchased was £519, and 
the committee recommended that it be offered to the Works. Com- 
mittee at S800. The electrical engineer reported that an inquiry had 
been received from Messrs. J. T. Williams ani Sons as to the price 
required for the Belliss-Crompton generating set at the works; Back- 
of-the- Walls, and stated that the first cost was £900, and that a sum 
had been written off. The committee recommended that the machine 
be offered at £310, and the matter be referred to sub-committee, with 
power to negotiate and to accept an offer in the event of the price 
named not being entertained. 


Aberdeen.—The Corporation Electricity Committee have on- 
sidered correspondence with the Admiralty in regard to the supply of 
electricity to a dpi nies wireless telegraph station to be erected at. 
Stoneywood. In this connection the committee obtained a report. 
from the electrical engineer containing the conditions on which he 
suggested that a supply should be granted. The report also contained 
Pope for a supply to the Woodside, Old Aberdeen, and Bucksburn: 

istricts. The committee recommended that a supply be granted to: 
the Admiralty on the terms suggested in the engineer's report, and' 
that the question of a supply to Woodside, Old Aberdeen, and Bucks- - 
burn should in the meantime be deferred. Tho terms are: (1) that: 
the supply be available within six months from the date of the: 
Admiralty agreeing to terms; (2) that the supply be three-phase, 
6,600 volts, 50 periods, transformed down to three-phase, low tension, . 
440 volts in Admiralty's premises—Admiralty to provide acoommoda- 
tion for transformers and switchgear; (5) that the charges be on a 
flat rate of 44d. per Board of Trade unit for all supply—namely, heat- 
ing, light, and telegraph work—consumer to guarantee payment of 
£350 per annum for five years; (4) that the Corporation lay down 
feeder cables from Ferryhill to Stoneywood, providing the Admiralty 
pay £1,000 towards cost of same. The Corporation to maintain, 
ree 


> 


of cost, the feeder cable, which will remain the property of the 
Corporation. The Council have agreed with the proceedings of the 
committee. 


St. Annes.—Progress has marked the running of the St. Annes 
electricity works during the past year. Mr. J. Н. Clothier, the 
engineer, in his report to the Oouncil, records that up to the end of 
March the sale of current was 751,023 units, as compared with 717,599 
for the previous year, and the consumers were 665, as against 534, 
The statistics now given, he says, complete the seventh year's working 
of the undertaking, and it is worthy of note that during the past 
12 months 131 new consumers have been enrolled, which is a greater 
number than in any one year previously. The number of new азвевв- 
ments, he understands, is about 108, so that even allowing for 
consumers who have added heating circuits, not only must the bulk 
of new property have come on to the supply, but it shows that the 
use of electric light is spreading amongst the older property. The 
increase in units to private consumers has been 58,456, against 
56,999 in the preceding year, which has more than oompensated 
for the decreased output to the trams. There is also an increase 
in the upits for street-lighting, 17 new street anpe in addition to 
10 flame. arcs on the promenade, having been erect during the year. 
The aterege number of units sold per consumer is 425, against 487 in 
the previous year. Mr. Clothier anticipates that this drop will be 
accentuated with the advent of the new metallic-filament lamp, which. 
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can now be obtained to burn singly on 240-volt circuits. In some of 
the older towns the effect of this Jamp is very marked, and in one 
instance, he believes, the price of current has been increased to make 
up for the shrinkage in revenue due to this cause. About 440 yards of 
new mains have been laid, and some 1,500 yards of old feeder and 
distributor mains relaid. An application has been received for a 
supply of electricity to the King Edward VII. School. Mr. Olothier 
estimates that the cost of laying suitable cables from the nearest point 
along the Drive to the school will be about £420, and the cost of 
service line on private ground 7s. per yard. 


Wednesbury.—In a report the Light and Water Committee of the 
Corporation state that they have prepared a new echedule of charges 
for electric light and electric power in the borough, which is as 
follows: electricity for lighting—flat rates, ordinary, 4d. per unit, 
with jd. discount саз —7.е., 34d. net; special agreement (business 

remises closing not earlier than 10 p.m. six days per week), 34d., 
ess jd. cash—:i.e., 3d. net. Special agreement ишен premises 
closing at 11 p.m. віх days per week), 3d., less 4d. cash i. e., 24d. 
net. Maximum demand system: (a) 6d. for first hour's daily use of 
maximum demand and lid. per unit afterwards, with a discount of 
jd. per unit on the high rate units for prompt cash; (ö) alterna- 
tive, 4d. per unit for the first two hours’ daily use of 
maximum demand and 24d. per unit for the remainder, with 
a discount of jd. per unit on high rate units for cash; rent 
to be paid for indicator, domestic heating, etc. Where electric 
lighting is in general use, ljd. per unit up to 10s. per quarter ; if 
above that, Id. per unit; otherwise on power rates; meter rent to be 
paid. Electricity for power, etc.—unrestricted use, a flat rate of 
IId. per unit, subject to discounts for prompt cash; up to 2,000 units 
per quarter, discount of 5 per cent ; 6,000 units, 10 per cent. ; 10,000 
wuits, 15 per cent. ; 14,000 units, 20 per cent. ; 18,000 units, 25 per 
cont. ; over 18,000 units, 33 per cent. ; under agreement for term of 
years to use a minimum of 700 units per annum per horse-power ot 
maximum demand or installed (at option of consnmer), 10 h.p. 
g mrantee 14d. per unit. reducing in steps to jd. per unit for 
40 h.p. and over, with a discount of jd. per unit for prompt 
cish, making 14. to 34. net. Registered hour system on a 
guarantee of at least £16 per annum—a flat rate of 14. per unit 
for all electricity used, except in the winter months between dusk and 
10 p.m., when the charge will be 544. per unit, with a discount of 
4d. ur unit for prompt cash; clock meter rent to be paid. Lighting 
and power combined— where the power acoount amounts to £8 per 
annum, a discount will be allowed of 15 per cent. on lighting account ; 
£40 pr annum, 20 per cent.; £60, 25 per cent.; and £80 and over, 
55 per cent., all for prompt payment. 


. Stookport.—Mr. Н. R. Hooper, an inspector of the Local Govern- 
ment Board, held an inquiry at the Stockport Oourt House on the 
12th inst. into an application by the Corporation for sanction to 
borrow £10,500 for the electricity undertaking. The borough 
treasurer preseated statistics of the borough as to area, population, 
and rateable value. The outstanding debt for electric lighting pur- 
ases was £54,606. Tho town clerk explained that the items included 
in the application consisted of a dynamo-generator, estimated to cost 
£3,100 ; a water-softening plant, £600 ; a water-tube boiler, £1,500 ; 
electrical ferd pump, £250; 125 h.p. motor, £100; extension of 
mains in Chestergate, Mersey square, Oorporation-strect, £2,500 ; 
erection of new offices and roof of boiler-house, etc., £2,500. The 
town clerk added that the 5 undertaking was started in a 
moderate way upon portion of the Old Millgate gasworks in 1838, and 
ia the first instance the department was under the control of the Gas 
Oommittee, and was worked in conjunction with the gasworks, Mill- 
gate. The capacity of the station when first open was 156 kw. At 
the preseut time it was 2 008 kw. The capital expenditure had been 
kept at the lowest possible figure. At the present time the amount of 
the debt outstanding was £54,606 only. Їп this respect the under- 
tiking occupied & very high rank among the electricity supply 
undertakings of the country. The undertaking had been 
steadily progressive since the commencement. The gross revenue 
during the first six months was £410, in 1900 it was 
£3,528, and during the peat year £17,128. Throughout the 
whole of its history, with the excoption of the year 1901, 
when there was a loss of £556, the undertaking had been a 
source of profit to the Corporation. During the first six months 
£186 profit was made. Last year a sum of £2,000 was handed over 
in relief of rates, £653 was contributed to the reserve fund, aud £985 
to the depreciation fund. It could fairly be claimed that the under- 
taking had been successful throughout its career. The flat rate 
charges for lightirg was 34d. per unit, with 5 per cent. discount for 

rompt payments, and for power purposes 1jd. per unit, with 5 per cent. 

iscount for prompt payment. The office accommodation was provided 
in the old gas office, Millgate, but owing to the expansion of Business 
these offices were altogether inadequate and unsuitable, and they were 
absolutely compelled to provide new offices. The plant and items 
included in the application were for the purpose of increasing the 
capacity of the station and rendering the station more efficient. The 
extension of the mains was required by the demand of new con- 
sumers, both for power and lighting purposes. A certain amount of 
the work to the extent of £1,U15 had been executed. The borough 
surveyor gave particulars with regard to the offices, and said that the 
present offices were practically tumbling down and were unsafe and 
unsuitable. The electrical engineer submitted details as to plant. 
With regard to the water-softening plant, it was wanted to soften the 
river water. The softening of this water cost about id. per 1,000 
gallons, and the plant would save about £500 а year. The inquiry 
was closed. 

Leeds.— At the meeting of tho Corporation on the 11th inst, a 
letter was read from the associated firms who recently sent a deputa- 
tion to the City Council with reference to the charges made by the 
Corporation for electric current for lighting and power. The text of 


the letter was as follows: ‘‘ With reference to the deputation that 
waited upon your Council on March 4 last on the subject of the rates 
charged y the Leeds Corporation electric lighting department for 
power and light, we are instructed to say that the firms associated in 
that deputation note with regret that by the Corporation circular of 
April 2 several of the points specifically laid before the Oouncil by 
that deputation have not been taken into consideration. The new 
scale dated April 2 certainly makes а reduction in prioes charged, and 
for this reduction they would express thcir thanks. They would, 
however, pont out that the rates proposed to be charged are very 
much higher than those in force in other West Riding towns. For 
example, taking as a basis the actual amounts of electricity used in 
the half-year ended March 51, 1908, by several Leeds firms, the 
charges under the new Leeds scale and that in force in Bradford would 
have been as follows : 


: Units Cost by Leeds Cost by Brad- 
Firms. used. Де ас. ford ult 
Ао 240,111 ...... ~ £856 9 $ ......... £676 5 5 
B 66,990 ......... 258 18 5 203 1 
. 199,687 ..... % ЛА. Y. 97 — nous 877 0 0 
G 125,951 ......... 576 150 595 5 6 
22,585 10 54 £1,852 6 "4 


The Bradford manufacturer thus has an average advantage of 22 per 
cent. over his Leeds competitor. They further regret that in the 
ciroular of April 2 the principle of вог 7 the load factor in favour 
of quantity after a certain number of units is reached is retained, 
and this, as pointed out by the deputation, is unequal in its incidence, 
and amounts to а preferential scale, which is unjust to the smaller 
consumer, inasmuch as it places him at a dissdvantage with a larger 
competitor who may be engaged in producing the same class of manu- 
facture. They are also disappointed to note that the question of 
reduction in lighting as applied to power users has not been dealt with at 
all. They would, therefore, again respectfully urge upon you the import- 
ance of this matter, affecting as it does very | industries associated 
with the prosperity of the city of Leeds, and they would particularly 
point out that according to their knowledge mauy existing firms who 
are probable consumers are awaiting а clearly-defined statement from 
the Leeds City Council as to their future policy in this matter, the 
nature of which declaration would decide them as to whother they 
would take electrical energy from the city mains or not. But, in 
addition to this, there is the larger question of reudering Leeds a 
desirable centre for industrial enterprise by the provision of cheap 
wer, an advantage already offered by neighbouring cities and 
istricts. In view of the magnitude of the interests involved, they 
would respectfully urge upon you the reconsideration of this subject * 


TRACTION. 


Yarmouth.—The tram receipts for the past month, amounting to 
£1,543, are an increase of £165 upon last year, but the Oaister section 
was not then open. 

Preston.—The receipts from the Corporation tramways for the 

t year amounted to £38,256, the passengers carried numbered 

,460,000, and the car mileage was 906,000. 

Bolton.—The municipal undertakings of the Bolton Council having 
been under consideration, the Tramways Committee allocated £9 743 
out of the profits for o part year in relief of the rates, as compared 
with 29.018 in the preceding year. 

Buenos Ayres and Belgrano Electric Tramways Co. — 
Receipts for the week ending May 6, 1908, were £4,070; corre- 
sponding pariga, 1907, £3,742—increase, £328. Aggregate from 
Jan. 1, 1908, £68,164; aggregate from Jan. 1, 1907, £67,492— 
increase, £672. 

Brierley HilL—The Urban District Council have decided to 
appoint & deputation to meet the general manager of the tramways 
company on the question of fares to Kinver, and also with regard to 
the company affording the Council special facilities with regard to the 
watering of the main roads. 

Longton.—At the last Town Council meeting it was reported by the 
General Purposes Committee that the common seal of the Council was te 
be affixed to a joint memorial by the local authorities of the Potteries 
in оон to the provision of Olause 5 of the Potteries and North 
Staffordshire Tramways (Amendment) Order. 

Rome.—A bomb was placed on the electric tramway rails near 
St. Peter's on the 11th inst. It exploded аз a саг was ing, but 
fortunately caused no damage. The outrage is ascribed to drivers, 
who are on strike as a protest against the inauguration of & public 
automobile service. An inquiry has been opened. 

HulL—The Hull Tramways Committee have decided upon an 
important extension of chea morning cars, and, subject to con- 
firmation by the City Council, 4d. tickets will be issued on all routes 
between 5 and 9 a.m. These charges will come in operation on July 1. 
An effort to establish 4d. rates in the evening was defeated. 

Yorkshire.—The Board of Trade has given permission for a com- 
роз service of eleotric tramway cars between Leeds and Bradford. 

he necessary alterations for a junction of the lines midway at 
Stannipgley are in progress, and there will now, it is stated, be 
established & ooinplete through service, which will present a formid- 
able rivalry to the Midland and the Great Northern Railway 
Companies. 

Reading.— The Tramways Committee are:rccommending the 
асосе tance of an offer for the purchase of the site of the old tramways 
depot and stables in the Oxford-road for £1,500. The revenue account 
for the year shows a profit on the working of £15,002, and a 
net profit of £3,522. During the year £249 has been paid in settle- 
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ment of claims arising out of accidents. Advertising on the cars has 
brought in £978. 

Birmingham.—On Friday last, while a car was proceeding from 
Small Hesth to the city the trolley pole slipped from the electric wire 
and struck the span wire. The trolley pole and the iron standard in 
the centre of the car were torn away, and the conductor, who was 
sig fares on the top, which is uncovered, was hurt by being 
jambed between the standard, the trolley pole, and the seat. Two 
passengers were injured. 

Barton.—At a special meeting of the Rural District Council a 
letter was read from the clerk to Clifton Parish Council making 
various suggestions. Attention was called to the desirability of the 
extension of the tramway from the Olifton boundary to the tramway 
in Pendlebury. The clerk reported the matter had been under the 
consideration of the Salford tramways mauager and Swinton District 
Council, and it was resolved that inquiries be made as to the position 
of affairs. 

Tramways in the City.—The Improvements and Finance Com- 
mittee of the Corporation, as the result of correspondence with the 
London County Council on the subject of the improvement of Bishops- 
gate-street between Angel-alley and the City boundary, have decided 
to recommend that, on the London County Council's contributing half 
the cost of forthwith widening the thoroughfare, no opposition should 
be offered to the construction of a tramway from the City boundary to 
Middlesex-street. 

Kirkoaldy.—The Weymss District Tramway Co. have in contem- 
8 the extension of their present system so as to secure the 

ysart traffic by laying а branch line from North Lodge to the White 
Gates, Dysart, and continuing the same to the Kirkcaldy Hospital. 
where tho line will join the Kirkcaldy system. The ssheme is likely 
to be well supported by the inhabitants of Dysart. The Kirkcaldy 
5 secured powers in their Bill to run a line to Dysart, but 
nothing has been done in this direction. 

Burnley.— The Corporation Bill, which includes the extension of 
the existing tramway in Manchester-road to the boundary of the 
borough, to extend the Rosegrove branch, and to construct a branch 
tramway from the Duke Bar to Harlesdyke, has been passed by the 
Pu!ice aud Sanitary Committee of the House of Commons, and also 
u-rtain street widenings. A proposal to widen the Mitre and Dugdale 
Bridges over the Leeds and Liverpool Canal was opposed by the canal 
company, who held that the Corporation should be placed under an 
obligation to rebuild the bridges. 


Elland.—A futher step was taken by the Elland District Council 
at И eir last meeting to prepare for the reception of a tramways system 
which is to be constructed to link together the Halifax and Hudders- 
field systems, vía Elland, & company having been floated for the 
purpose with a capital of £125,000. It was decided that the clerk 
take the necessary steps to get the Local Government Board to 
sanction a loan of £3,000 for the extensions at the electricity works, 
as it is expected the new company will require current for the 
propelling of cars in the Elland district. 


Erdington.—At the last Council meeting the chairman moved 
the adoption of the report of the Tramways and Electric Light Com- 
mittee. He regarded it as highly satisfactory, for it showed that the 
working of the tramways from April 22, 1977 (when they were 
opened) until March 31, 1908, had resulted in a profit of £1,960. 
ls. ld., out of which they recommended that £600 be placed to the 
eredit of the reserve fund апа invested in Consols, and the balance, 
£1,360. 1s. 14., to be paid to the district fund account in aid of the 
current rates. These propositions were endorsed by the Council. 


Shropshire.—The County Oouncil have decided to make applica- 
tion to the Light Railway Commissioners for a clause authorising 
them to advance to the North Shropshire Light Railway Co. any sum 
not exceeding £2,000. It is stated that if the old Potteries line, 
which it was proposed to reopen as a light railway, could only com- 
mand the same amount of tratfic asin the very year prior to its closing 
years ago, the working ot it would give a return of 44 per cent. The 

_ old proprietors have agreed to sell the railway for the price of an old 
song, and for a sum of £30,000 or £40 000 it could be put into 
working order again. | 

Lowestoft.—At the last Council meeting the Tramways Oommittee 
reported that the receipts from Oct. 1 to date amouuted to £4,571. 
88. 1d., compared with £4,471. 133. 6d. for the corresponding period 
the previous ycar. The town clerk reported that he had seen Mews: 
Hawtayne and Zeden with reference to their account of £108. 11s. in 
connection with the East Anglian Light Railways, and that they are 
willing, with a view to an amicable settlement and without prejudice, 
to make an allowance of £20, and the committee accordingly recom- 
mend that ап order be passed on the treasurer for £88. 118, in favour 
of Messrs. Hawtayne and Zeden. The report was adopted. 


Sheffield —There are to be three stopping places on the new tram- 
Jine between Hillsborough Bridge aud Malin Bridge. On the Hills- 
borough section two stopping stations—West Don-street and Kelvin- 
grove—are to be abolished, and a new stopping place is to be made a 

le’s length nearer the city than Kelvin-grove station. The Bower 
Baring stop is to be a stop ‘‘by request.” The tramline botween 

orthumberland-road and Moor Oaks-road, and between Oakbrook- 
road and Porter-glen is to be doubled. Tram receipts for the five 
weeks ended May 3 amounted to £27,430, £168 more than in the 
corresponding weeks of last year. Over a million passengers travelled 
on the Hillsborough trams. 

Wednesfleld.—At a meeting of the District Council Mr. Dunkley, 
surveyor, said that for some time there had been a general impression 
that the tram terminus was at present а source of danger to people 
driving or walking near the place. He had had one or two interviews 
with the borough surveyor and the tramway manager, and had 
suggested that they should move the terminus nearer the bridge into 


the corner. It would leave traffic clear both ways. The borough 
surveyor and the tramway manager thought that they might stop the 
cars in the loop nearer to Wolverhampton. The chairman said they 
might write to the Corporation and inform them that the Council 
considered stopping in the loop would be equally as dangerous as it 
was at present. They would like them to run into the oorner by the 
bridge. A resolution to this effect was carried. 

South Shields.—Evidence of the profitable nature of the tramway 
undertaking of the Corporation is afforded by the fivancial statement 
for the year ended March 31 last—the first complete year's running of 
the entiresystem. The total income for the 12 months was £29,762. 
14s. 10d., and the working expenses amounted to 518,005. 4s. 6d. 
Included in the latter total were £7,091. 7a. 1d. for electrical power— 
which, by the way, is supplied from the Corporation’s own works— 
£6,807. Os. 5d. for traffic expenses, £2,458. 6s. lld. for general 
expenses, and £1,646. 10s. ld. for general repairs and maintenance. 
There is thus a gross profit of £11,759. 10s. 4d. for the year, as com- 

ared with £11,900. 16s. in the previous year, a decrease of £141. 
E 8d. Out of this surplus, however, a sum of £5,651. 15s. 7d. has 
to be paid in interest on borrowed capital, and the sinking fund 
charges amount to a further sum of £3,223. 14s., making a total of 
£8,875. 7s. 7d. Making these deductions, the net balance at the 
disposal of the Corporation is £2,884. 2s. 9d. 

Darwen.—The financial statement of the tramways department of 
the Corporation shows gross receipts from the main section of £12,213. 
11s. 44d., and working expenses, allowing £900 for depreciation, £8,145. 
бз. 7d., showing a gross profit of £4,068. 4s. 94d., which has been 
reduced, after providing fur interest, sinking fund instalments, and 
repayments to the Public Works Oommissioners amounting to 
25,825 14s., to a net profit of £242. 10s. 94d., as compared with a 
net profit for the previous year of £477. 16s. 74d. The working 
expenses have been £16. 183. 2d. and interest and repayment of loans 
£134. 7s. 9d. more than for the previous year, whilst the receipts 
have been £83. 193. 11d. less. The total gross receipts for the 
Hoddlesden section were £1,685. 19s. 74d., aud the working expenses, 
including £150 for depreciation, were £1,474. 4s. 1d., seeing a gross 

rofit of £211. 15s. 64d., but after providing for interest and sinking 

und charges, amounting to £817, there is a net loss for the year 
of £605. 9з. 14d., as compared with a net loss for the previous year 
of £594. 6s. 1d. 

Wandsworth.—Tho Battersea Dorough Council having inquired 
whether the committee of the Wandsworth Council dealing with the 
electrification of the tramways would be prepared to co-operate with the 
committees of the Battersea Council in recommending that it should be 
suggested to the County Council that tho. portion of the tramway 
from East-hill to Queen’s-road should be electrified, so that when the 
Queen s- rod tramways were electrified two through routes to London 
would be opened up from Wandsworth and Batt-rsea—viz., via Falcon- 
road and Queen’s-road — the Highways Committee recommended that 
the suggestion of the Battersea Council should be adopted, and that 
the London County Council should be asked to proceed with the 
electrification of the part of the tramway from East-hill to Queen's- 
road as soon аз ible, leaving the remainder of the line to be recon- 
structed when the County Council have come to an arrangement with 
the Lambeth Borough Council with regard to the widening of Wands- 
worth road in that borough. The recommendation has been 
by the Council. 

East Ham.—The Council have received a letter from the Board of 
Trade consenting to the proposed purchase of the tramway track 
belonging to the North Metropolitan Tramway Co. in Romford-road, 
and inquiring for what period it is desired that the repayment of the 
loan of £8,000 should be sanctioned. The borough engineer has 
submitted to the Electricity Committee a joiut estimate prepared 
by himself and the engineer and manager for the reconstruction 
of the tramway track and the erection of overhead equipment 
in Romford - road from High- street North to Green - street, and 
for the paving of the margins of the highway with wood, and the 
committee recommend the Council to make application to the Board 
of Trade for their sanction to the borrowing of the sum of £9,560 in 
respect of the reconstruction, etc., of the tramway track and overhead 
equipment, and to the Local Government Board for their sanction to 
the borrowing of the sum of £7,240 in respect of the paving of the 
margins; also that advertisements be inserted in the various news- 
papers inviting tenders for the before-mentioned works, and that the 
borough engineer be permitted to submit a tender for this work. 

Hertfordshire.—The construction of the light railway at Oheshunt 
from the county boundary toa point about 80 yards south of Queen 
Eleanor's Oross, Waltham Cross, is now in progress and will shortly 
be completed. It will be remembered that the Metropolitan Electric 
Tramways have entered into ап agreement with the County Council 
to accept a lease of this line at а rent of £4. 10s. per cent. upon the 
amount of the capital expenditure made by the Bounty Council in 
respect of the same. Beyond this rent the County Council are to 
receive two-fifths of the net revenu» of the company in respect of the 
line after allowing to the company interest on their capital outlay at 
the rate of £6. 10s. per cent. per annum. The piece of line under 
construction is only about 440 yards in length, and the company 
have pointed out to the sub-committee ot the County Council that it 
will be somewhat difficult to estimate what is the exact revenue of the 
company arising from this small piece of line, and that if it is 
necessary to obtain the exact figures as to such revenue a considerable 
amount of expense and trouble will be caused both to the company 
and to the County Council in analysing and apportioning the receipts. 
The company have, therefore, suggested that for a period of tires 
years from the time of the line being ready for use they should pay to 
the County Council a fixed rent of £5 per cent. per annum upon the 
capital outlay made by the County Council instead of £4. 10e. per cent. 
per annum as previously agreed, such percen to bein satisfaction of 
the rent payable to the County Council and the share in the net 
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revenue of the company to which the Oounty Council are entitled. 
This arrangement. to be subject to revision after three years. The 
sib-committee considering this arrangement would be an advantageous 
one to the Oounty Council, the latter have agreed to the proposal. 


Darlington.—The annual report on the working of the electricity 
department has been prepared by the engineer, Mr. J. R. P. Lunn. It 
states that the number of units sold last year by the electricity depart- 
ment of the Corporation, exclusive of street-lighting, showed a 
gratifying increase of 243 per cent., and the number of units sold for 
power, exglusive of traction, also showed a gratifying increase of over 
100 perdent. The units sold for power had increased from 65,645 in 
1904 5 to 489,305 for the year just ended, and a larger number of 
units for power was sold than for either lighting or traction. The 
number of motors connected with the mains is 136, or equal to a 
horse power of 1,020. The units sold for public lighting and traction 
are almost the same as last year. The total cost per unit, excluding 
interest and depreciation, has been reduced from 805d. to 742d., not- 
withstanding the fact that the cost of coal has increased. All the items 
making up the cost have been reduced, except the price of coal. There is 
also an in¢rease in the revenue from £9,742 to £11,618 and of the 
groes profit from £6,065 to £7,186. After providing for depreciation the 
net profit is £2,314 this year. as against £1410 last. Mr. Lunn 
reoommends that the flat-rate charge for electricity used. for lighting 
purposes should be reduced from 4d. Pig unit to 34d., that the 
maximum demand rate for lighting be Ad. and 141. per‘ubit instead 
of 44d. and Id, and that tbe discount on the lighting accounts of 
large power consumers be the same as at the present, with à maximum 
discount of 40 per cent.; also that the charge to the tramways 
department be reduced from 14d. to 144. per unit. The returns of 
the tram ув show only an increase of £160 for the year, and more 
than one-half of this increase is due to receipts from advertisers. The 
bad summer season last year affected the returns very much, апа 
during the last few weeks of the year the engineers' strike has also 
affected the receipts. Owing to the slight increase in the working 
expenses the deficit is almost exactly the same as last year. 


Aberdeen.—The Tramways Committee at their last meeting 
. considered the following report regarding the condition of the 
car rails between Kittybrewster and Woodside submitted by the 
burgh surveyor: ''I have examined the condition of the section of 
permanent way lying between Kittybrewster and Woodside, and find 
it is in bad repair. This section of the route was laid in 1899, 
immediately after the acquisition of the tramways by the Corporation, 
and has thus been in use for over eight years. It was the first section 
of tramway laid down for the working of electrical cars, and was con- 
structed with 60ft. rails and ordinary fishplate joints, and was put 
down before the system of anchoring the tramway rails came into 
vogue. Ane the general tread of the rails all over is worn to the 
extent of*about Fa in., while at the joints it is worn as much as jin. 
There is still, however, at tho same rate of tear and wear about four 
years' life in the rails if they were lifted and relaid and properly 
anchored both at the joints and along the length of the rail. The 
joints, which have been moro affected by the hammering of the 
cars than the rest of the rail, will require to be ground with 
a rail giinder so as to bring the surfaces at the joints flush with 
the rest of the rail. The result of the want of anchoring has been 
that the oscillation set up by the movement of the cars Каз tly 
shaken the moist concrete bed in which they were originally set, 
and the consequence is that the rail is now quite loose slong its 
entire length, and it is impossible to keep the paving alongside 
in repair. I may mention that both this section of the Woodside 
route and the section of the Mannofield route between Holburn-street 
and Mannofield were laid before the system of anchoring was intro- 
duced, but all the other routes have been anchored as they have been 
laid. I estimate the cost of taking up and relaying the present rails, 
with sufficient anchorage, both at joiuts and along the rail, between 
Kittybrewster and Woodside—a distance of 1 mile 352 yards—at 
£5,365, while if new rails were laid the cost would be £7,865.” The 
committee were afterwards conveyed to Kittybrewster on the Corpora- 
tion’s white car for the pur of inspecting the rails. After care- 
fully examining the route, the committee decided not to carry out the 
burgh surveyor's recommendation, but instructed him to out 
the ordinary repairs, as they were of opinion that that would be suffi- 
cient for the traffic. 

Halifax.—Major Cardew, R.E., and Mr. Н. Graham Harris, the 
experts who recently conducted an inquiry at Halifax on the working 
and mansgement of the Halifax Corporation tramways with regard to 
the safety of the public, have issued their report. The tramway 
system of Halifax is an overhead trolley system, working with the 
usual direo£ current at 500 volts. The total length of tramway route 
is 37 miles, and this represents 524 miles of single track, a great pro- 
portion being in steep gradients, in some parts as steep as in 1 in 9. 
On these gradients there are many curves, some of short radius, 
many in the centre or busy part of the town, with streets crossing 
the line at right angles and much heavy traffic. On this point the 
report says: ‘‘Generally speaking, it may be said your tramway 
routes кр upon the limit of possible safe working by electric 
cars fitta with ordinary flanged wheels running on grooyed rails, for 
not only are the gradients steep, but the hills are long ang with many 
curves, and the exudations from the soil and deposits from the air 
and from other traffic frequently produce a greasy surface on the rails. 
Safety can only be secured, even with every possible mechanical safe- 
сан and with the most careful ations, by constant and 
unremitting attention to the maintenance of the efficiency of every 
working part of the cars and stock, including also that of the human 
element ef drivers and conductors. Attention is drawn to an 
increase; in the consum ohon of en per car mile shown in a 
previous report, also to the inorease in the number of accidents, In 
this respect the report says, ‘‘it appears your tramway undertaking 
in the past has not been maintained to the ‘level of perfection’ which, 


having regard to the physical difficulties inherent to its construction 
and working, is essential to оошот and to safety. The best con- 
struction, equipment, supervision, and manipulation are no whit too 
good for your requirements, and this standard of excellence, once 
reached, should be carefully maintained." The report goes on to 
make several recommendations. As to cars, the opinion is expressed 
that a rather longer wheel base with less overhang would conduce to 
safety on the stee grades on which single-deck cars would give 
greater security. It is suggested that single-deck cars with open 
sides might be purchased for use as workmen's cars, but in any case 
it is strongly urged that no cars with covered upper decks should be 
allowed on the routes with steep grades, the reason being given that 
the increased height of the centre of gravity is prejudicial to the 
efficiency of the brakes. Emphasis is again laid upon the point that 
all controllers should be absolutely similar, and that ample brake 
power should be provided in view of the exceptionally steep gradients. 
Among the final recommendations is the following re rag. bos upkeep : 
“We would most strongly impress upon the committee the necessity 
for more careful attention to the upkeep aud cleaning of the motors 
and all accessories than appears to have been exercised in the past. 
Numerous motors under repair were shown us in which thero was 
evidenoe of damage caused by the motor having been allowed to run 
too long without attention. These remarks also apply to the 
rheostate, cut-offs, wiring, and electrical gnd mechanical equipment 
generally." | 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Tarragona —Tenders are invited for the erection of an electricity 
generating station. Tenders by May д1. » 

Melbourne.—The City Oouncil invite tenders for the snpply aud 
delivery of one 500-kw. motor-generator. Tenders by July 3. 

Queensiand.—The Postmaster-General invites tenders for battery 
glassware, etc., battery material and chemicals, Tenders by June 1. 

South Australia.—The Postmaster-General invites tenders for 
telephone material, telephone instruments, and telephoneswitchboarde, 
Tenders by June 3. 

Leith.—Tenders are invited for the annual supply of coal to the 
electricity station.  Particulars from the Burgh Electrical Engineer. 
Tenders by May 25: 

Sofia.—Tenders are invited for the installation of electricity in 
mines. Particulars from the Director of Mines and Minerals. 
Tonders by June 19, . 

Hanley.—The Corporation invite tenders for the supply of 
lamps and lamp columns.  Particulars from Mr. C. Yeaman, 
borough electrical engineer. 

Dartford.—Tenders are invited for the annual supply of stores to 
the electricity department, including meters, service cables, ete. 
Tenders to the Clerk by June 9. 

Brussels.—Tenders are invited for the suppl 
conduit electric cable by the Société Nationale 
Vicinaux. Tenders by May 27. 

Philadelphia (Durham).—The Sunderland District Electric Tram- 
ways invite tenders for paang their car-shed at Philadelphia, 
Tenders to the Manager by May 19. 

Croydon.—Tenders are invited for the supply of sulphuric acid for 
one year, for the Croydon Gas Oo. Tenders to Mr. W. Topley, secre- 
tary, Katherine-street, Croydon, by June 9. 

Adelaide.—Toenders are invited by the Municipal Tramways Trust, 
Adelaide, for the supply, delivery, and laying of underground electric 
cables. Ten ders to the Chairman by June 21. 

Aboraman.—The Powell Duffryn Steam Ooal Co. invite tenders for 
the annual supply of stores, includiug oils. "Tender: to the Directors, 
101, Leadenhall-street, London, E. C., by May 18. 

Shrewsbury.—Tenders are invited for tho annual supply of coal for 
the electricity works. Particulars from Mr. О, M. Johnston, engineer 
and manager. Tenders to the Town Clerk by June 5. 

New South Wales.—Tenders are invited for the supply, delivery, 
and erection of а ыш metallie multip e magneto switohbo 
at the Mosman Telephone Exchange. Tenders by Aug. 12. 

Madrid.—The Post and Telegraphs Department invite tenders for 
the exploitation of telephones iu Spaiu. Particulars from the 
Direccion-General de Correos y Telegrafoe. "Tenders by June 1. 

Kilmarnock. —The Electricity Committee invite tenders for a 
Lancashire boiler for the electricity works. Particulars from Mr. 
А. Н. Burbridge, burgh electrical engineer. Tenders by May 25. 

Leeds.—The Tramways Committee invite tenders for the recon- 
struction of а portion of tramway track in Leeds; also for the con- 
struction of a portion of trac Specifications from the General 
Manager. 1 

Bradford.—The Corporation invite tenders for the supply of tram- 
way tickets for period of not exceeding three years. e approxi- 
mate consumption is 50,000,000 per annum. Tenders to the Town 
Clerk by May 20. 

Dover.—Tenders are invited for the supply of coal for use at the 
electricity works between June 1, 1908, and July 51, 1909. Par- 
ticulars from the Borough Electrical Engineer, Tenders to the Town 
Clerk by May 18. | 

Salford.—Tenders are invited by the Electricity Committee for the 
supply and erection of cooling towers, pumps, etc., at the electricity 
station, Pendeton. Particulars from the Borough Electrical Engineer, 
Tenders by May 25. 

Worthing.—Tlie Corporation invite tenders for the supply and 
erection of condensing plant, air and circulating pumps and piping. 
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Particulars from the Resident Electrical Engineer. Tenders to the 
Town Clerk by May 25. 

London, E.C.—The Madras and Southern Mahratta Railway Co. 
invite tenders for miscellaneous tools and stores and a Lu ingots. 
Tenders to Mr. E. Thornton, seoretary, 46, Queen Anne’s-gate, 
Westminster, S. W., by May 19. 

Penrhiwoeiber (Glam.)—The Penrikyber Navigation Colliery Oo. 
invite tenders for the annual supply of stores from July 1, 1908, inolud- 
ing miners’ lamps and p glasses, electric lamps and fittings. 
Tenders to the Secretary by June 4. 

Walsall.—The Electric Lighting Committee invite tenders for the 
supply and erection of condensing plant, including surface condenser, 
air pumps, cooling tower, and water purifier. Tenders to the Town 
Clerk by May 29. See advertisement. 

Melbourne.—The Ойу Council invite tenders for the supply of 
1,003,800 flame and 35, 000 ordinary carbons. Particulars from 
Messrs. Mellwraith, McEacharn, and Co. Proprietary, Billiter-square- 
buildings, London. Tenders by May 25. 

Southend.—The Corporation invite tenders for the supply and 
delivery of about 150 tons of rails, B.S. section. Partic from 
Mr. Ernest J. Elford, O.E., borough engineer. Tenders to Mr. 
William H. Snow, town clerk, by May 16. 

New South Wales.—Tenders are invited by the Postmaster- 
General for eight tons wire, hard-drawn copper (400lb. per mile), 
14см. tape binding, copper (200lb. per mile), 1,500 insulators, best 
white рого lain, large. Tenders by June 10. 

Croydon. — The Visiting Committee of the Oroydon Mental 
Hospital, Warlingham, Surrey, invite tenders for the installation of 
1 ght, telephones, and fire-alarms in three ward blocks. Particulars 
from the Borough Engineer. Tenders by May 20. 

Bermondsey.—The Borough Council invite tenders for the supply 
and erection ot one boiler, one steam dynamo, ono condenser, and 
cooling tower at the electricity and destructor works. Tenders to the 
Town Clerk by May 18. See advertisement in last issue. 

Sale of Plant.— Tenders are invited for the purchase of heating and 
generating pas at the Nottingham post office. Particulars from 
the Controller of Stores, Stores Department, G.P.O., 17-19, Bedford- 
street, London, W.O. "Tenders by May 25. See advertisement. 

London, N.—The Great Northern Railway Oo. invite tenders for 
the supply of various stores for 12 months from July next. Particulars 
from Mr. Weeks, stores superintendent, Doncaster. Tenders to Mr. 
Burrows, secretary, King’s Oross Station, London, N., by May 25. 

Victoria. — Tenders are invited for the following for the Postmaster- 
General's Department: 2,800 jacks, in strips of 20; 1 mile 64-wire 
switchboard cable; 50 3-conductor cords, 7ft. long, for В” boards; 
м zn plugs and 66 listening and ringing keys. Tenders by 

une 9. 

Handsworth (Staffs). —Tenders are invited by the Urban District 
Council for the supply of low-tension distributor cables, lead-covered, 
papa inen aien, pecification, eto., on application at the Generating 
3 Soho- road, Handsworth. "Tenders to Mr. H. Ward, clerk, by 

y 20, 

Rawtenstall.— The Corporation invite tenders for the supply, 
delivery, and erection of two track boosters (Contract 3) and of low- 
tension direct-current and high-tension alternating-current switch- 
boards (Oontract 11), Tenders to the Town Olerk by May 29. See 
advertisement. 

Johannesburg.—Toenders are invited for a refuse destructor plant. 
Specification, etc., may be ob'ained from Messrs. E. W. Oarling and 
Co., St. Dunstan's- buildings, St. Dunstan's-hill, London, E.O. 
Tenders to the Town Clerk, Municipal Offices, Plein Park, Johannes- 
burg, by June 10. i 

Sheffield.—Tenders are invited for the supply of coal for use at 
Kelham Island power station during 12 months ending June 30, 1909, 
for the Tramways Committee. Particulars from Mr. А. B. Fearnley, 
general manager, Tramways Department, Division-street, Sheffield. 
Tenders by May 18. 

London, 8.E.—The London County Council invite tenders for the 
manufacture and tupply of tavo electrically-driven centrifugal pumpe, 
etc., to be erected at the Council’s electricity оеш station at 
East Greenwich. Tenders to the Olerk of the Council, County Hall, 
Spring gardens, В W., by May 26. 

Stalybridge.—Tenders are invited for the supply and delivery of 
stores for the Generating Station and ways Committee of the 
Bocas. Hyde, Mossley, and Dukinfield Tramways and Electricity 
Board. Specification and form of tender may be obtained from Mr. 
Robert Blackmore, chief engineer. Tenders by May 30. 

Manchester.— Ihe Tramways Committee invite tenders for the 
supply and delivery of (a) steel ке tramway rails; (b) steel tiebars; 
(c) tramway rail bonds. Particulars from Mr. J. M. McElroy, general 
manager, Tum: р аба 55, Piccadilly, Manchester. Tenders 
to the Obairman of the Tramways Committee by Мау 19. 

London.—The London County Council invite tenders for the supply 
of about 2,000 tons of steel girder tramway track rails and fastenin 
required for the electrification of further portions of the Council's 
tramways ; also alternative tenders are invited for the supply of 5 000 
tons of track rails and fastenings. Tenders to the Clerk by May 19. 

Westorn Australia.—The Postmaster-General invites tenders for 
650 telephone wall sets, 150 telephone table sets, 800 protectors, 
90 extension switch and bell sets complete, 30 switchboards for 
4 lines, 20 ditto for 6 lines, 5 ditto for 12 lines, 5 ditto for 24 lines, 
20 telophone wall sets for party linos, 10 ditto. Tenders by Sept. 7. 

Bootle.—The Corporation invite tenders for the supply of coal for 
use at the electric light station for six months ending Dec. 31, 1908, 
and 12 months ending June 30, 1909. Tenders, on forms to be 
obtained at the Borough Electrical Engineer's Office, Eleotrio Light 


Station, Pine-grove, Bootle, to be delivered at the office of the Town 
Olerk by May 18. 

Adelaide.—Tenders are invited by the Municipal Tramways Trast 
for the supply, delivery, and erection of rotary converters, trana- 
formers, boosters, switchboards, and eqo pma or converter stations 
Nos. 1 and 3. Particulars from Mr. W. G. Goodman, the electrical 
engineer, 8, King William street, Adelaide, S.A. Tenders to the 
Chairman by July 14. IM 

Southend-on-Sea.—The Oorporation invite tenders for the supply 
and delivery of traction poles, brackets, overhead line material, and 


bonds for rails required in connection with the construction of about 
1,600 yards of single-line track with passing or loo Par- 
ticulars from Mr. R. Birkett, borough electrical engineer, Southend- 


on-Sea. Tenders to Mr. W. Н. Snow, town clerk, by May 28. 

Rio de Janeiro. —Tenders are invited for the supply of new light- 
ing apparatus апа accessories for the lighthouse on Raza Island. 
Tenders will be opened on June 2 in the Ministry of Marine (Seccao 
de Pharóes) at Rio de Janeiro. No deposit is required. Further 

rticulars may be seen at the offices of the Commercial Intelligence 

ranch of the of Trade, 73, Basinghall-street, London, Е.С. 

Bristol—Tenders are invited by the Electrical Committee for (a) 
direct-current works power distribution boards at the Avonbank 
electricity works ; (b) extra high-tension and low-tension sub-station 
switchgear for Shirehampton ; (c) direct-current power switchgesr for 
supply to the Avonmouth Docks; (d) extension of galleries at the 
Avonmouth electricity works. Tenders for (a) and (c) by May 11 and 
for (b) and (d) by May 18. See advertisement in last issue. 

Londen, 8.W.—The London County Council invite tenders for the 
supply and delivery of about 2,000 tons of steel girder tramway track 

and fastenings required for the electrification of further portions 

of the Oouncil's tramways; also alternative tenders for supply and 

delivery of about 5,000 tons of track rails and fastenings. Particulars 

from the chief engineer to the Council, Mr. Maurice Fitzmaurice 

un at the Oounty Hall, Spring-gardens, S.W. Tenders hy 
ay 19. | 

Christiania.—The Commercial Intelligence Branch of the Board 
of Trade are notified by his Majesty's Consul at Christiania that 
tenders are invited by the Norwegian State Railways for the supply 
of an electric light station at Kongsvinger m station. Tenders 
are to be marked Anbud раа Lysanlaeg, 18 8 nger Station, and 
delivered at Distriktsingeniorens Kontor, Ostbanestation II. etage, 
Ohristiania, by 5 p.m. on May 16. Copies of conditions and specifica- 
tion may be consulted by British contractors on application at the 
Commercial Intelligence Branch of the Board of Trade, 75, Basinghall- 
Street, London, Е.С, 


RESULTS OF TENDERS. 


Glasgow.—The Corporatian have accepted the tender of Willans 
and Robinson for two condensers for dealing with 4,000 kw. each. 

Islington.—The Borough Council have placed a contrast with 
М and Robinson for one condenser for dealing with a 1,500-kw. 
turbine. 

Southampton.—The Corporation have accepted the tender of 
[Шш and Robinson for one condenser for dealing with a 1,000-kw. 
turbine. 

Durban.—The tender of Willans and Robinson has been accepted 
by the Corporation for one condenser for dealing with 30,0001b. of 
steam per hour. 

Sydney (N.8.W.)—4An order has been placed with Willans and 
Robinson for one condenser for dealing with 2,0001Ь. of steam, for the 
Sydney University. 3 

Stoke. —The tender of Willans and Robinson has been accepted by 
the Corporation for the supply of one condenser for dealing with a 
250-kw. reciprccating engine. 

Preston.—The Town Council have accepted the tender of the 
United Electric Oar Co. for the supply, delivery, and fixing complete 
of five top-deck covers at £110 each. 

Haslingden (Lancs.)—The Corporation have accepted the tender 
of Dick, Kerr, and Co. for overhead lines with tangential suspension, 
telephone system, and tower wagon for the electric tramways. 


Buxton.—The Urban Distrist Council have accepted the following 
tenders for supplies to the electricity department: Reason Manufao- 
turing Co., meters; Callender's Cable Construction Oo., cables. 


Leek.—On the recommendation of the Electricity Committee the 
Urban District Council have accepted the tender of Mather and Platt 
for the supply of gas-engine and dynamo for the sum of 82,650. 


Newoastle.—The Town Council have accepted the tender of 
Bagguley and Wood for the supply and laying of 1,010 yards of three- 
wire main along the Brampton and Sidmouth-avenue, amounting to 
£579. 10s. M 

Hammersmith.—The tender of the Main Oolliery Co. for the 
supply of Graigola and Victoria ооа] to the electricity works for a 
period of three months is recommended for acceptance by the Electricity 
апа Lighting Committee. 

Stoobport.—The tender of J. and W. 8. Briscoe, Adswood, Stock- 
port, has been accepted for work in connection with the taking up and 
relaying of permanent way in the repairs and renewals to the tram- 
way track on the Woodley route and in Heaton-lane. 

East Ham.—The Electric Lighting and Tramways Department 
recommend the acceptance of the tenders submitted by Middleton 
Bros., Livett, Frank, and Son, Pryke and Palmer, and M. G. 
Davies and Oo. for the annual supply of engine-room stores. 

Tonbridge.—The Urban District Counsil have accepted the tender 
of Siemens Bros. for 150-kw. dynamo spare armature and condenser 


(Bellis-Siemens set), for £976 ; that of Korting Bros. for pipe work 
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and рй for £314 ; and of the Walsall Electrical Oo. for switch- 
в, 


Hammersmith.—The Electricity Committee recommend the accept- 
ance of the tender of Hopkinson and Oo., Huddersfield, for the supply 
of boiler mountings for £193. 11s., and the tender of Mechan and 
Bons, Glasgow, at £710, for supply of iron flues, air heaters, and hot- 
air ducts required in connection with the scheme for the extension 
of plant. 

Cheltenham.—The following tenders have been received for an 
electric light installation at the new destructor:—F. H. Bastin, 
35, Albert-street, St. Paul's, £10. бз. (accepted); Н. G. Norton and 
Oo., 416. High-street, £12. 10s.; R. Organ and Sons, 88, Winchcomb- 

street, £12. 15s. 6d.; Н. E. Steel, Limited, High-street, £12. 193. 8d. 
All of Cheltenham. i 


Brighton.—The Corporation have placed.a contract with Siemens 
Bros. Dynamo Works for the supply of 15,000 16-c.p. tantalum 
lamps. . These will be used for series burning in the majority of side 
streets in lieu of the carbon-filament lamps. Siemens Bros. have also 
recently fitted up two trains on one of the London underground 
electric railways with tantalum lamps. 

Eocles.—The following tenders have been accepted by the Corpora- 
tion for the supply of plant for the electricity works: Section A, 
Lancashire boiler and superheater—E. Heaton and Son, Star Boiler 
Works, Holt Town, Machester, £601; Section B, 210-kw. steam- 
engine, alternator, and exciter—Browett, Liudley, and Oo., Sandon 
Engine Works, Patricroft, near Manchester, £1,266. 12s. 63. 


Hull.—The Corporation have accepted the following tenders for the 
supply of unwashed slack and hard steam coal required by the Electric 
Lighting Committee at their electricity works, Sculcoates-lane : 
A. Bannister and Co., Hull, Hickleton Main unwashed slack, 9s. 5d. 
per ton for six months; South Kirkby, Featherstone, and Hemsworth 
Collieries, South Kirkby (Barnsley seam) screened hards, 15s. 11d. per 
ton for 12 months. 

Southampton.—The Town Council have accepted the following 
tenders: for the supply and erection at the electricity works, Western 
Shore, of a coal conveyor, West's Gas Improvement Oo., Manchester; 


for the supply of about 50 mild-steel plates, Crossley and Daven- 


pore Leeds, at £7. bs. per ton; and that of Cochrane and Oo., 
oodside, Dudley, for the supply of cast-iron pipes to the electricity 
department for £92. 10s. 

West Ham. —The following tenders have been accepted for annual 
supplies to the electricity department: engine-room stores—Angus 
and Co., Agency Co., Bird and Co., Pryke and Palmer, Middleton 
Вгов., and Wiggins and Rihll; electrical fittings —Evered and Oo., 
Electrical Oo., Armordnct Manufacturing Co., British Insulated and 
Helsby Cables, Straus and Co., С. Braulik, General Electric Co., 
and Verity's Limited; indiarubber-covered wires — Armorduct Manu- 
facturing Oo., Liverpool Electric Oable Co., and Plutte, Steele, and Oo. 


Hammersmith —The Electricity and Lighting Committee have 
received the following tenders for the supply of main switehgear: 


Johnson and Phillips ..................... Po £1.980 5 0 

Switchgear, Limited *............................................ 2014 10 O 

Spagnoletti . . . M 2060 0 0 

British Westinghouse Co. ...................................... 2108 0 O0 

, . E RE SE Te заадасы 2,129 0 0 

Ferranti, Limited . FF 2.981 0 0 
* Recommended for acceptance. 


Hammersmith. —The following tenders have been received for the 
supply of battery with lead-lined cells, hand reversing booster, milking 
booster, and switchboards : 


Premier Accumulator Co. . £939 5 0 
Electrical Power Storage Co. _................................. 976 15 6 
Tudor Accumulator Coꝛ— . 979 0 0 
Electrical Power Storage Coo 984 14 0 
D. P. Battery Обу езжен esskucedzec da uri vada 1,003 15 0 
Chloride Electric Storage Co. ................................. 1,012 6 0 
lart Accumulator (eo 1,192 17 0 


* Recommended for acceptance. 
Hammersmith.—The Electricity Committee have received the 
fullowing tenders for steam-piping required in connection with the 
scheme for the extension of p ant: 


JT: Spencer, Limited ын m ror RARE ERE EE EUREN £230 0 0 
Aiton and Сосо ß аны Ырлар 247 0 0 
J. Spencer, Limited noe horn tnale to dna 255 10 0 
Rosser and Russell ...................................................Ї 261 0 0 
Aiton апа Ооган hrhr, 88 265 0 0 
Stewarts and Шоудв ...............................................› 289 15 0 
E. Le Bas and /(//ſſſ/ od ĩ . 55, 505 0 0 
Babcock and Wil con 320 0 0 


Recommended ſor acceptance. 
Southend.—The following tenders have been received for the con- 
struction of a concrete tank and foundations for the proposed condenser 
to be erected at the Oorporation's electricity works: 


E. and B. H. Davey (accepted) ................................. £370 0 0 
MA (uM DI Mr 435 0 0 
/// ᷣͤ 448 0 0 
8. E. n l o азуу жэза алаар өе нз 450 0 0 
E; Davey (assises AAV. 485 0 0 
Muirhead and God. 497 12 0 
III... 548 0 0 
... a o ae Ha Peu Eae qe 550 0 0 
FK. ànd E Davey . See EV ex uetus de КЕЙЫ Tue is 587 0 0 
Weber Construction Co.  ............. eere 600 0 0 
Abbott, Hendrich, and Oo. .................... eene 797 0 0 


Belfast —The following tenders have been accepted for 12 months’ 
supply (ending March 31, 1909) of the following materials. for the 
Tramways i Electricity Committee: engine-room stores—Riddel’s, 


Limited, Donegall-place ; pr ш and Aird, 10, New King- 
street, and Н. R. McCausland and Co., Waring-street (rags) ; oils— 
J. Clarke and Oo., Corporation-street, and Turtle and Aird ; rubber 

—G. MacLellan and Co., 77А, Victoria-street ; firebricks and 
fireclay — W. D. Henderson and Sons, Waring-street ; tools — 
R. Patterson and Sons, Bridge-street ; incandescent lamps—Verity’s, 
Limited, Hardman-street, Deansgate, Manchester ; arc lamp carbons-— 
W. Coates and Sons, Fountain-street ; asbestos goods —MocCausland 
апа Co. Rest of Belfast. 


OPENINGS FOR CONTRACTORS. 


ABERCARN—Hall shojs in connection with the Presbyterian Church 
of Wales. 

ABERDARE— Villa, Mr. Thomas Roderick, Clifton-street, architect. 

ABERDARE—Two villas, L. N. Williams, Esq. 

ABERDARE—Reparation, St. Fagan's parish church, Rev. В. Jones. 

ABINGDON— Manual instruction centre adjoining school (£1,245), 
Education Committee. 

ALDERSHOT—Ohristian Science church to accommodate 200 people. 

ALDERSHOT—Alterations to houses, York-road, Mr. Attfield ; motor 
garage for the Aldershot and Farnborough Motor Bus Co., Hali- 
mote-road ; additions to St. Joseph’s сее Queen's-road, 
Rev. F. О. Farrell ; house, Cambrid ze-road, Mr, F. Kuight. 

ALDGATE, E.—Shops, Messrs. Perry Bros. 

ALRESFORD—House, Tichborne Down, Mr. R. Parsons. 

AYR—Extensions to Newtonhead School, Ayr School Board. 

BALLAGHADEREEN—Extensions to cathedral, Presbytery. 

BALLYKEEL—Residence for teacher at Ednagonnel National School 

Bancor—Elementary school, Carnarvonshire County Council. 

BARGOED—Secondary school, Gelligaer School Committee. 

BARNSTAPLE— Residence, Pilton Lawn, Mr. J. C. Southcombe. 

BATTERSEA, S. W.—Store, Price's Patent Candle Oo., York-roa і. 

BEAMISH —Elementary school, Durham County Council. 

BkLrAsTr— Enlargement, Purdysburn Asylum (£83,000), 
Borough Council. 

BIDEFORD — Alterations and additions, grammar school (£600), 
Education Authorities. 

BIRKENHEAD—Central library (£13,630), Town Council. 

BisHop’s CAUNDLE — Chapel, Primitive Methodist congregation. 

BLACKBREATH—Library (£1,500), Public Libraries Committee, Rowley 
District Council. 

BoscomBE—Additions, Boscombe Council School, Board of Education, 

BouRNEMOUTH—Central science, art, and technical school, Peachley 
site; enlargement, Moordown Girls’ School, Education Com- 
mittee. 

BowBuRN— Elementary tchools, Durham Education Committee. 

BRAcEKLEY—Elementary school to accommodate 180 scholars, Town 
Council. 

BREDBURY Two houses and shop, Bent's-lane, Woodley Co-operative 
Society. 

BRIERLEY HiLL—Depót at the rear of town hall, Urban District 
Council. 

BRISLINGTON—Extensions, Congregations! chapel 

BRIsTOI Extension of lunatic asylum at Fishponds. 

BnixHAM—New school ia plase of Baker's Hill School, Elu-ation 
Committee. | 

Brixton, S W.—Fiour store, 8лаКеврзате-соа 1, Messrs. Gardinor and 
Theobald. 

BroapsTairs—Promexade pier, Urban District Cuuucil. 

BrocKLEY—Additious to The Romans, Brockley Rise, Mr. C. С. 
Jones. 

BROMHLEVY — Hou e, Sun lridge-road, Мг. L. Evans; four houses, 
Babbacombe-rvad, Messrs. Hi 1 and Gurr. 

BungxNLEY—Public baths, North-strect (£12,500) ; elect-icity under- 
taking (£25,460); building, health depót (£1,800, Тома 
Council. | 

Bury—Ten houses, Bolton-road, Mr. J. Hamer; weaving shed, Roch- 
dale-road, Vulcan Cotton Spinning and Manufacturing Co. 

Busnrv New offices, ete., Urban District Council. 

Вүғівет — New church, West Byfleet, (between £10,000 and 
£12,000). 

CAERLEON - Proposed college for pupil teachers (£35,000), Newport 
Education Committee. | 

CAMBORNE—Church, United Methodist Church. Mr. Sampson Hill, 
architect. 

CAMBRIDGE—T wo elementary schools, Borough Education Committee. 

Олххоск— Two houses and shops, Milk-street; two houses, Green 
Heath. 

Care TowN—Factories, Town Clerk, Cape Town. 

CARDIFF—Elementary school at Lonlas and improvements at Bryn 
Council School, Glamorgan County Council. 

CARDIFF—Alterations and additions, property in Mill-lane, South 
Wales Model Hores. 

OARDIFF —Workhouse laundry (£4,250), Guardians. 

CARLISLE —Additions to George Moore Memorial Hall, Mr. J. H. 

. Martindale. 

CARRICKFERGUS—Dispensary (£340). Plans passed by Council, 


County 
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OARRICKMACROsS— Housing scheme (£37,620), Rural District Council. 

CATCHGATE—Two houses. Mr. J. Oockburn, East Castle, architect. 

OaTHCART—Three double cottages, Main-street, St. Vincent Heritable 
Investment Co. | 

CHEADLE—Alterations, Southlow Farm, Rev. A. Н. Boucher ; altera- 
tions, Rakeway, Mr. D. Boulton. 

CHESHUNT—Three houses, Bury Green-rosd, Mr. W. Waller; four 
houses, Dewhurst-road, Mr. W. Baker ; additions, Clock House, 
Mr. W. С. Stace ; improvements, Wheatsheaf, Proprietors. 

. school (24,000), Dorset Education Com- 
mittee. 

CHRISTIANIA—Electric light station at Kongsvingen, Norwegian 
Government. 

OHURWELL—Tannery, Мевзгз. W. L. Ingle, Limited. 

аш, S.W.—Six shops, Lytham-road, Messrs. Dartnall and 

nks. 

PATIR N. E. — Additions to 103 and 105, Stamford-hill, Mr. Е. 

CLITHEROE—Extensions, public hall, Olitheroe Public Hall Co. 

CockKriELD— Elementary school, Durham County Council. 

CoLCHESTER— Lunatic asylum, Essex County Council. 

CoLcHESTER— Grammar school (£8,6C0), Essex Education Committee, 

CoRNWALL— County offices, County Council. 

CorwEN — House, Messrs. Deakin and Jones. 

CovrzNTRY— Depot, Spon End, for the General Works and the Water- 
works and Fire Brigade Committees. 

CowrEv—Enlargement, elementary school, Education Committoe. 

CRADLEY HEATH—Free library (£2,500), Public Libraries Committee, 
Rowley District Council. 

CREWE—Six houses, Denver-street, Mr. J. Jones. 

CRowMARsH—Elementary school, Education Committee. 

Croypon—Electric lighting (£13,500), Corporation. 

DaRwWEN— Two houses, Earnsdale-avenue, Mr. E. Brooks; additions, 
Grimehills School, Trustees, Grimehills Mission Church ; house, 
Sunnyhurst, Mr. T. E. Marsden. 

DaRTFoRD—Swimming-bath, Urban District Council. 

DENMEAD—Alterations, Council school (£450), Edusation Committee. 

DERBY— Elementary school, Kedleston-road, Education Committee. 

Ровснеѕтев- -Ohapel, ete. (£2,000), Trustees, Missionary College. 

DuNpEE— Alterations and additions, Harris Academy (£4,000), 
Dundee School Board. 

DuNrERMLINE—Enlargement of school and erection of gymnasium, 
Burgh School Board. 

DvRHAM JOHNSTON—Additional school, Durham County Council. 


EASTBOURNE —Workhouse, Board of Guardians. 

East Ham —Twelve houses, Marlowe-road, Mr. J. Young; forty- 
seven houses, Blenheim road, Mr. W. G. Watson ; coach-house 
and stable rear of Birchdale, Alderbrooke-road, Mr. G. Smith. 

EDGWARE —Six houses, Henning-road, Mr. E. P. Wilson. 

EDINBURGH —New offices, Carlton-hill, Messrs. Scott and Brown. 

EGLwysw rw —Additions, etc., Council schools, Pembrokeshire Educa- 
tion Committee. 

ELV Hospital (£850), Board of Guardians. 

EMswoRTH—Elementary school, Hampshire Education Authority. 

Ерзом — Repairs, etc., to Gynsdale, Waterloo-road, Board of 
Guardians. 

FaARNBOROUGH NonTH—Elementary school, Hampshire Education 
Authority. 

FARNHAM—House, Alfred road, Mr. L. H. Poole; hous‘, Alfred-road, 
Mr. B. B. Riall; house, Park-road, Mr. Marden ; house, Y. rk. 
road, Mr. Robins. 

FAWBERT AND BARNARD—Alterations and additions to the County 
Council school, Herts County Council. 

FiLEY— Council school (£3,180), Fast Riding County Council. 

FLusHinc—Three houses adjoining post office. Plans passed by East 
Kerrier Rural District Council. 

FoLEsHILL—Elementary school, County Education Committee. 

FRIMLEY —Cottage hospital, Governors. 

FvLHAM, S. W.—Enlargement of church of St. Etheldreda (£4,000), 
Eoclesiastical Commissioners. 

FuLWELL—Elementary schools (£9,100), Durham Education Com- 
mittee. 

GERINISH — School and schoolmaster's house, South Uist School Board. 

GIFFNocK—Alterations to house, Busby-road, Mr. J. Mann. 

GILLINGHAM—Additions, shop, Messrs, G. Н. Leavey and Oo.; two 
houses, Rock-avenue, Mr. E. F. Cobb ; 10 houses, Watling-street, 
Mr. Т. Е. Cobb; four houses near St. John’s - road, Mr. 


Richardson. 

GooLE - Infectious diseases hospital at Hook (£9,000), Goole Joint 
Hospitals. 

Govan—Block of buildings, Merryflatt, Messrs. Thompson and 
Sandilands. 


GREAT YARMOUTH—Bakery, Great Yarmouth Industrial Co-operative 
Society. 

GrimsBy—Alterations to Central Restaurant. Mr. G. Whyatt, 
architect. 

GRINDLEFORD BRIDGE — Church (£2,000). 
architect. 


Hackszy, E.— House, Leabourne-road, Messrs, Turner and Holditoh. 


Mr. E. A. Sutton, 


HAckNRV, E.—Church institute, Messrs. L. and W. Н. Patman. 

HaAMPDEN PAREK—OChurch, Ecclesiastical Commissioners. 

HAMPSTEAD, N.W.—Houses, Finchley-road, Messrs. Wimperis and 
Best. 


HARDINGHAM—Primitive Methodist chapel, Messrs. Skipper and 
Bartram. 

HanRoGATE—Ohurch (£4,100), Church wardens. 

Harrow—Secondary school, Education Committee. 

HasLINGDEN—Infirmary (£22,000), Board of Guardians. 

HAvERTON HiLL —Elementary school, Durham County Council. 

HEADINGTON—Elementary school (£2,000), Oxford Education Com- 
mittee. 

HEATON PARK —Ropairs, etc., at the Council school, Lancs. Educa- 
tion Committee. 

HEDNESFORD—Four houses, etu., Blackford. Plans passed by Council. 

HDON — Additions and alterations, school, East Riding County 

. Council. 

HENDON— Five houses, Bolton-road, Mr. G. W. King; two houses, 
Hyde-road, Messrs. G. and E. Tilley. 

HEPTONSTALL—Restoration of the church of St. Thomas a Becket 
(£1,100), Ecclesiastical Com nissioners. 

Hinton—Council school, Gloucester Education Committee. 

HoppEspoN—Elementary school, Education Committee. 

BoRDEN— Enlargement of schools, Durham Oounty Council. 

HovGHToN-LE-SPRING —House and shop, Wheeler Estate, Mr. J. C. 
Hudson. 

HvDDERSFIELD—New works in Viaduot-street and Fountain-street, 
Messrs. Rippon Bros. 

HVL Sub- stati п, Buckiogham-street (£10,000), Electric Light Oom- 
mittee. 

пи Быша Longhill Schoolhouse (£450), Hunuy School 


Board. 

HvTHE —Additions, Quarry House, Mr. F. К. Oobbett. 

ILFRACOMBE—Ten houses neir Hillsbo:ough, Mr. W. Pile. 

ILKESTON — Block of schools (£1,000', Town Council. 

IsLINGTON, N.—Modernising St. Mary's day school (£2,200), Educa- 
tion Committee. | 

KELTY—Alterations to business premises, Mr. A. Scobie. 

KEssINGLAND—Additions to parish church (£1,260), Ecclesiastical 
Commissioners. | 

KEYNSHAM— Pavilion, Imperial Tobacco Co. 

KINGSTON-ON-THAMES—Extension, workhouse, Board of Guardians. 

KIREOATE Fire brigade station. Plans approved by the Local 
Government Board. 

LANGLEY ParK—Elementary school to accommodate 300 scholars, 
Durham County Council. 

LANaPoRT—Board-room at union workhouse, High Ham, Guardians. 

LASSWADE—Additions to Roslin and Rosewell Schools, Education 
Committee. 

LEEK—Extensive alterations to Leek Memorial Cottage Hospital. 

LrNziE— Extension, Lenzie Academy (£6,045), Combination Board. 

LrewisHAM, 8 E.—Four houses, Manor Park, Messrs. Scud lamore and 
Sons; four houses, Bishopsthorne-road, Messrs, Edmondson’s, 
Limited; 10 houses, Torridon-roid ; two hou es, Montem- road; 
six houses, Muirkirk-road ; о ісе and flat, Saugley-road, Messrs, 
Norfolk and Prior; eight houses, Old-road ; eight shops, High- 
road, Messrs. Hatch and Hatch. 

LEYTON —School for defective children, Education Committee; six 
houses, Colchester-road, Messrs. Rowley Bros.; alterations, shops 
and houses, High-road, Mr. P. Roche; two shops, High- road, 
Mr. S. Kind; six h.us:s, Dames-road, Mr. К. M. Banks; four 
houses, Mr. J. Amiss ; mission houses and two houses, Lindley- 
road, Mr. F. J. Coxhead. 

LiNTHoRPE—Sunday schools, reading-rooms, eto. (£1,000), Church- 
wardens, parish church. 

LisMORE—Labourers’ dwellings (£19,947), Rural District Council. 

LLANDAFF—Residenc>. Mr. G. E. Halliday, architect. 

LLANTWIT FARDRE—Alterations, infants’ school, Glamorgan County 
Council. 

Lonpon, Е.О. — Extension, premises, Royal Exchange Assurance 
Corporation, 47, Cornhill, E C. 

Lonpon, E.C.—Buildings, Ironmonger-lane, Messrs. Holloway Bros.; 
shops and offices, Old Broad-street, Mr. F. C. Minter; shops, 
waierooms, etc., Aldersgite-street, Messrs Colls and Sons. 

Гохрох, W. — Shops, showrooms, etc., Margaret-street, Messrs, 
Goodson and Sons; shops, showrooms, etc., Wells-street, Messrs, 
G. Munday and Sons. 

LoNLAs —Elementary school, Glamorgan Education Committee. 

Lower TumMBLE—Elementary school, Carmarthen County Council. 

LuToN—Extensions to workhouse, Guardians. 

LYDNEY—Enlargement, Oouncil school (£800), Gloucester Education 
Authority. 

MAIDENHEAD—Schoolmaster's house (£1,500), Berkshire Education 
Authority. 

Matton CoLLrERY—Temporary school, Durham County Council. 

MANSFIELD—Extension, Broomhill Schools, Education Committee, 

MARKET RasEN—Elementary school, Lindsey Education Committee, 

MawNan—House, Trevose Estate, Mr. Kyngdom. 

MEIKTALA (INDIA)—Residence for deputy commissioner (Rs.20,000), 

MERTHYR TYDVIL—18 houses, Twyncynon Building Club, 
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MILrorD HAvEN—Additions and alterations to Co-operative Society's 

premiees, Priory-road. Mr. A. S. Ohugg, architect. 
MonTLAKE—Enlargement, school, Surrey. Education Committee. 
MoTHERWELL—Extension, Burgh Hospital, Hospital Committee. 
MOUNTAIN AsH—Elementary school, Education Committec. 
MvLon—House, Beach Cottage, Mr. E Fairburn. 


Naas—Four houses, Orosscool harbour, Rural District Council. 

NAILSWÓRTH—Alterations, Britannia Hotel, Propiietors. 

NAIRN—Alterations and additions to Craigsnish, Mr. W. R. Davidson. 

. police court (S575), Commissioners of Public 
orks. 

NEATH— Extensions, laboratories, County School Governors. 

NRW BRANCEPETH— Elementary school, Durham County Council. 

NEWLANDS—Eleven houses, Kilmarnock-roid, Mr. G. Eadie. 

NeEwporT—Baths on site adjoining police station at Pi'l (£2,000), 
Town Oouncil. à 

W Northiam, Mr. A Comport and Messrs. Ellis 

108. 

Omacu—Labourers’ dwellings (£35,101), Rural District Council. 

OswesTRY—Two houses, Oswald.roul Ме srs Campbell ; additions, 
premises, Leg-street, Mr. R. Jones; warehouse, Bailey-street, 
Messrs. J. Minshall and Co.; three houses, Garden City, Mr. B. 
Taylor; additions, cottage hospital, house, Middleton road, 
Trustees of the late Mr. Т. P. Parry. 

OUGHTERARD — Housing scheme (£7,108), Rural District Council. 

PADIHAM— Three chapels in connection with enlargement of cemetery 
(£6.000), Urban District Council. 

PaArsLEY—Tenement of dwelling-houses, Castle-street, Mr. Т. A. 
Haslett ; electijcal engine-house, Meikleriggs, Messra. J. M'Lirdie 
and Bons. 

Parana’ (Ѕоотн AMERICA).—Port works (1,539,690 dol.) Port 
Authorities. 

PLASMARL—Four houses, Plasmar] Freehold Land Society. 

PoNTYPRIDD—Mortuary, Urban District Council. 

Poorg—Six houses off Lucas-road, Rev. E. Hall; house, Bourne- 
mouth-road, Messrs. Hawker and Mitohell; house and sawmill, 
Richmond-road ; house, Phyldon-road, Mr. G. Troke; house, 
Pembroke-road, Messrs. Smart and Wyeth. 

а ih houses, Hookland.road. Plans, etc., at Nuueham 

ouse. 

PuRLEX— Church, Brighton-road. 

PURLWELL—New church, Ecclesiastical Commissioners. 

Putney, 8.W.—Seven houses, Langeide-avenue, Mr. E. J. Partridge ; 
10 houses, Langside-avenue, Mr. E. Evans. 

REAmNO— New hall, University College. Messrs. Smith and боп, 
architects. 

READING -Public conveniences, Sonthampton-street (£559), Town 
Council. 

RHYDYGWERN—Inipzovements Council school, Glamorgan County 
Council. 

Rinawoop—Elementary school (£3,592), 
Authority. 

RowBARTON—Chapel (£2,000), Local Trustees. 

RyHOPE—Two houses, Thom ss: street. Plans passed by Urban District 
Council. 

RyHorE—Elementary school, Durham County Council. 

Sr. ANNES—Two houses, St. Thomas's.road and All Saints’ road, 
Mr. В. Crighton ; four houses, Lime-grove, Mr. E G. Bunce; 
two houses, St. Duvid’s-road South, Mr. T. Seed; two houses, 
Cambridge - road, Messrs, Keenan and Parker; six houses, 
Broinley- road and Park-road, Messra. J. Heap and Sons. 

Sr. ANNEs—Oounoil school (£4,000), Education Committee. 

. Вт. HELENS— Municipal school of housewifery (£630), Education 
Authority. 

SALFORD —Annex adjoining town hall (£14,000), Town Couacil. 

SaALTBURN—Permanent school, North Riding Education Committee. 

SANDWICH —Two houses, Sandwich-road, Messrs. Turner and Waits. 

SEAFORD—Enlargement of public schools, Eist Sussex Education 
Committee. 

SrzAHAM Harsour—Elemontary school, Durham Cuunty Council. 

SHEFFORD — Wesleyan chapel, Trustees. | 

SuEgPsHED—Five cottages and storeroom, Trustees of John Lambert's 
Charity. | 

Бновт HEATH—House and shop, Snead-lane ; house, Bloxwich-road. 
Plans passed by Urban District Council. 

8ноттох — Permanent school, Durham County Council. 

SinsnEN—Dyeworks, Mr. Wm. North; 20 houses, Skipton-road, 
Exe»utors of the late Mr. J. Tillotson. 

ооны houses, Vincyard, Orimble Clough, Мг. A. 

W. 

SOUTHFIELDS —T wo houses and shops, Mr. J. E. Fisher. 

SouTH¥YIELDS—Laundry, Penwith-road, Messrs. W. and C. Brown. 

Spencers Woop—Charch, Ecclesiastical Commissioners. 

SPENNYMOOR —Three houses, Park-crescent, Mr. N. Bennett ; altera- 
tions, premises, Mill-street, Mr. G. Harrison; warehouse, ete., 
Barber's-row, Mr. J. Guest ; alterations, house and shop, King- 
street, Mr. J. Forbes. 

STAMFORD BripcE—Elementary school to accommodate 150 scholars, 
Education Committee, East Riding County Council. 


Hampshire Е lucation 


STALYBRIDGE—Electricity purposes (£25,223), Corporation. 

SToBHILL—Infants’ schools, School Board. 

ок Mi TD. the electricity undertaking (£10,500), Town 

ouncil. 

STokE—Alterations, workhouse, Guardians. 

STokE-oN-TRENT—Twenty-seven houses, Grove-road, Mr. W. Ball; 
house, Winifred-street, Mr. G. Till. 

STRABANE—Twenty-two labourers’ dwellings, Rural District Council. 

ашышы at the National Robertson School, Mr. 

itts. 

STREATHAM, 8. W.— Seven houses, Thrale-road ; nine hous:s, Moyser- 
road, Messrs. Antill and Squires. 

SUNDERLAND —Additions, Primitive Methodist chapel, Ford, Trustecs. 

Боввітох —Рагізћ hall, Mr. F. Hawkey. 

Sutton Veny—lHouse, shop, and bakehouse, Mr. J. Lines. 

SwANSEA —Operating theatic, workhouse, Guardians. 

SwansEA—Ninety-nine houses, Baptist Well Estate, Corporation 
Housing Committee. 

TATLSARNAU— Villa, Gwyrach Ynys, Mr. R. J. Morris. 

TANDAGREE—Manse, Mi. Walby, Portadown. 

TaAvNTON— El. сігіс lighting (£2,000), Town Council. 

TETTENHALL—Parish-room, etc. (£1,700), Urban D:s'riet C апей. 

THOLTHORPE—Alterations and additions to elementary schools, North 
Riding Ccunty Education Committee. 

THORNTON LE-DALE Wesleyan church snd school, Trustees. 


TunAPsTON—Elementaiy school, Northamptonshire Education Com- 
mittee. 
THURLBY—Alterations, Thurlby-grove House, Mr. G. Ancient. 


TivIDALE — Library (£650), Pub'ie Librarixs Committe, Rowley 
District Council. 

TooriNc—Four houses, Longley-road, Mr. S. Bootham. 

Turse HILL — Eight houses, Trinity-roid, Messrs. Peachey Bros. 

TuNBRIDGE WELLs—Shops, Grove Hill-road, Mr. W. Langridge ; 
two houses, Hopwood-gardens, Mr. F. T. Baker; two houses, 
Culverden-avenue, Mr. E A. Wells; two houses, Culverden- 
avenue, Mr. Manktelow ; additions, house, Gable End, Mr. E. 
Forbes; house, Culveiden-avenue, Mr. Waters; six houses, 
Culverden-avenue, Mr. W. Goodwin; two houses, Culverden- 
avenue, Mr. W. J. Hales ; two houses, Culverden-avenue, Mr. С. 
Goodwin. 


TyTHEGSTON—Scheme for electrically lighting the district, Parish 
Council. 

UrckBY— Wesleyan church, ets., Trustees. 

UrLvEnsTON—Stores, Low Mill Tannery, Messrs. Randall an! Porter. 

Urrer RENFREWSHIRE — Eighteen houses, Brig-o’-Lea, Neilston, 
Messrs. R. F. and J. Alexander. 

WAKEFIELD—Wesleyan Sunday school and church premises at West- 
gate End, Messrs. Garside and Pennington. 

W ALDRIDGE —Elementary school, Durham County Council. 

WALKER GATE—Buildings, infectious diseases hospital, Governors. 

WALLINGFORD —Council school, Berkshire Education Authoni'y. 

WALTHAM —Houee, Stone-street, Mr. W. Langford. 

WALSALL —Electricity undertaking (£4,000), Town Council. 

Wanpswortn, S. W.—House, Eatonsville-road, Mr. A, Welliogs 

WANDSWORTH Underground convenierce (£1,100), Borough C uncil. 

WASHINGTON —Enlargenient of new school (now in course of erection), 
Durham County Council. 

WATERLOO WITH-SEAFORTH—Secondary school (218,900). 

WATFORD —Developn.ent, Cassiobury Park Estate, Мг. R. Ashby. 

Watrorp—Additions, museum for library purposes, Urban District 
Council. 

WEDNESBURY—Provision of a plant for generating electricii y (£7,107), 
Town Council. 


West Bnowwicu Extensions of electricity mains to Gold's Hill 
(£1,374), Town Council. 

Wesr Ham—Extensions, borough lunatic asylum, Town Council. 

WrvMovTH —Residence, Carlton-road, Mr. S. Jackson. 

WIKA Elementary school, Durham County Council. 


WHITECHAPEL, E.—Houses, Mansell-street, Messrs. Barlow and 
Roberts. 


WHITSHAYEN—Council school, Town Council. 
WicToN—Petroleum house, Crown and Mitre-yard, Mr. G. Pape. 
WILLOUGHBY—Restoration of parish church (£1,700). 

W INGATE—Three houses, North- road, Mr. J. Hays. 
WINKHILL—Methodist chapel, Trustces. 

WINTERBOURNE—Oouncil school, Gloucester Education Oommittee. 
WinkKswonTH—Public offices (£160), Urban District Council. 
WissAGE —Children's homes (£5,920), Lichfield Council. 

Wolp NEwTON - Alterations, school, East Riding County Council. 
WOLVERHAMPTON—Secondary school, Education Committee. 
WoopLEYW— Two houses, Hill-street, Mr. W. Lucas. 
WonsBoRoucH BhI DOE —Throe houses, Mr. J. Habbershon. 


WortH—Two houses, Deal aud Saud wich- road, house, Dover-road, 
Messrs. Turner and Watts; two bungalows, Mr. Hearst. 


WVEkEHAM— Stables and buildings, Mr. W. H. Poate. 
YARMOUTH — Public conveniences (£1,500), Town Council. 
YoRK—City lunatic asylum (£3,000), City Council. 
York—Electricity extensions (£7,200), Electricity Committee, 
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LEGAL INTELLIGENCE. 


THE RATING OF LIGHT RAILWAYS. 


The hearing was concluded in the House of Lords on the 8th inst. 
of the appeal of the Corporation of Wakefield versus the Wakefield 
and Distiict Light Railways Co. The question ra/sed was whether 
certain lines of rails laid in certain public streets in Wakefield should, 
for purposes of the general district rate, be assessed at their full net 
annual value, or whether they should be assessed in the proportion of 
one-fourth only. The court of summary jurisdiction for Wakefield 
held that the respondents were liable to be assessed, апа to pay on the 
full net annual value. The King's Bench reversed this decision, and 
held that the assessment ought to be on one-fourth only of their net 
га value. This decision was afterwards affirmed by the Court of 

ppeal. 

Without calling upon counsel for the respondents, 

The Lorp CHANCELLOR moved that the appeal be dismissed with 
costs, The only point upon which there could be any difficulty was 
whether the land was sed asarailway. Hethought the user referred 
to іо the Act was the user of the occupier who was to be rated, and 
that eun those cireumstances the view of the Oourt of Appeal ought 
to prevail. 

e rest of their lordships concurred. 


SCOTT AND MOUNTAIN v. KENT COLLIERIES. 


The Official Referee last week resumed the hearing of this 
important case. The action was brought by the plaintiffs, olectrical 
engineers, of Gateshead, for the recovery from the defendants of the 
balance of the price of sets of electrical pumping plant designed and 
supplicd by the plaintiffs for the purpose of pumping out and keeping 
under control the water in the pits sunk by the defendant company 
near Dover. Defendants alleged that two of the sets of machinery 
supplied by the plaintiffs were not sufficiently powerful to deal with 
the water met with, and that as the machinery was constructed on a 
faulty design, there was an extravagant consumption of coal required 
by the plant. Defendants’ case was that, owing to tho failure of the 
electrical plant which the plaintiffs supplied, they had suffered great 
loss, апа counterclaimed for damages accordingly. 

Mr. C. A. Russell, K.C., and Mr. Holman Gregory appeared for the 
laintiffs, and Mr. Bousfield, K.O., and Mr. О. б. Hutchison for the 
efendants. 

Among the expert evidence given on behalf of the deſendants, Mr. 
Henry M. Sayers said that he had examined the machinery, and came 
to the conclusion that the motors were not capable of carrying the full 

uaranteed load. Mr. W. M. Mordey gave evidence as to being called 
1u by the defendants to make a test of the generating plant and one of 
the electric pumps supplied by the plaintiffs. The test lasted 54 hours, 
апа was then stop as the motor became dangerously hot, and it 
was not safe to run longer. 

The hearing was again adjourned. 


PROVISIONAL PATENTS, 1908. 


May 1. 

9449. Improvements in or relating to electrically-operated 
heating devices. Fried. Krupp Akt.-Ges. Germaniawerft, 
53, Chancery lane, London. (Date applied for under 
Section 91 of the Act, June 24, 1907, being date of 
application in Germany.) (Complete specification. ) 

9471. Rotory pump, electrically driven, direct connected, 
operating automatic and with an alarm sounding 
device. James Joseph O'Donnell, 508, South Third-street, 
Paducah Ky, Uni States. (Application for patent of 
addition to No. 8766/07.) (Oomplete specification. ) 

9479. Improvement in supporting hooks for electric glow- 
lamp filaments. Walter Schiffer, 31, Bedford street, 
Strand, London. (Date applied for under Section 91 of 
the Act, May 3, 1907, being date of application іп 
Germany.) (Complete specification. ) 

9481. Improved system of heating by electricity and 
apparatus for use in connection therewith. Thom us 
Joseph Rorke and Edwin Rorke, 7, Southampton- buildings, 
London. (Complete specification.) 

9501. Improvements in electric arc lamps. Henry Baggett, 
88, Chancery-lane, London. (Complete specification.) 

9502. Improvements in and relating to aro lamps. Allgo- 
meine Elektricitäts - Ges., 85, Cannon street, London. 
(Date applied for under Section 91 of the Act, May 2, 
1907, being date of application in Germany.) (Complete 
specification. ) 

9509. Improvements іп clectric switches. Josiah Miles, 
22, Southampton.buildngs, London. (Complete spccifiva- 


tion). 
May 2. 

9518. Improvements in the electrical transmission of half. 
tone or line photographs. Thomas Thoine Baker, 
12, Whitefriars-street, London. 

9552. Improved electrical block signalling apparatus for 
zailways. George Herbert Brown, 100, Wellington-street, 
Glasgow. (Dato applied for under Rule 15, May 8, 1907. 
An invention comprised in application No. 10687/07. 
(Application for patent of addition to No. 2413/07.) 


9678. 


9537. Improvements in and relating to metallic fittings for 


electric continuity system. Charles Vaughan and 
Charles Birch, Imperial. chambers, Oolmore-row, Birm- 
ingham. 

9546. Improvements relating to alternating electric current 
induction motors. Miles Walker, Westinghouse Building, 
Norfolk-street, Strand, London. 

9569. Improvements in or relating to electric wire poles or 
masts. Jules Jaeger, 111, Hatton garden, London. 
(Date applied for under Section 91 of the Act, May 8, 
1907, being date of application in Switzerland.) (Complete 
specification. ) 

9571. Improvements in an electrical locomotive signalling 
device with automatic control of the steam whistle 
and of the continuous brake. Josef Kordin, 40, 
Chancery-lane, London. (Complete specification). 

9577. Improvements in and relating to dynamo -electric 
machines. Allgemeine Elektricitäts Ges., 83, Cannon. 
street, London, (Date applied for under Section 91 of 
the Act, May 4. 1907, being date of application in 
Germany.) (Complete specification.) 

May 4. 

9620. Improvements in hand-fed arc lamps. Jacob Bonn and 
Arthur Edward Jones, 97, Oxford-street, London. 

9636. Improvements in fittings for glow lamps. Siemens- 
Schuckeitwerke G. m. b. H., Queen Anne’s-chambers, 
Broadway, Westminster. (Date applied for under Section 91 
of the Act, June 25, 1907, being date of application in 
Germany.) (Complete specification.) 

Improvements in dynamo-electric machines fitted with 
commutation poles. Siemens-Schuckertwerke G. m. b. H., 
Queen Anne's-chambers, Broadway, Westminster. (Date 
applied for under Section 91 of the Act, May 16, 1907, 
being date of application in Germany.) (Complete specifica- 
tion.) 

9838. Improvements in three-phase commutator machines. 
Siemens - Schuckertwerke G. ni. b. H., Queen Anne's- 
chainbers, Broadway, Westminster. (Date applied for 
under Section 91 of the Act, July 13, 1907, being date 
of application in Germany.) (Complete specification.) 

Improvements in charging and discharging switches 
for electric cables and the like. (Siemens Bros. 
Dynamo Works, Limited, Queen Anne's-chambers, Broad- 
way, Westminster. (Siemens-Schuckertwerke G. m. b. H., 
Germany.) (Coniplete specification.) 

Improvements in switching apparatus for controlling 
electrical machinery. Siemens Bros. Dynamo Works 
Limited, Queen Anne's.chambers, Broadway, Westminster, 
(Sicmens-Schuckertwerke G. m. b. H., Germany.) (Com- 
plete specification ) 

9654. Improvements in miners’ electric lamps. Philip 
Middleton Justice, 55, Chancery-lane, London. (Deutsche 

Gasglühlicht Akt. Ges. (Auerges), Germany.) 

9675. Improvements in electricity meters. Evan Evans, 31, 
Bedford street, Strand, London. (Complete specification.) 
System of  electromagnetio transmission. Pierre 
Fromaget, 53, Ohancery-lane, London. (Date applied for 
under Section 91 of the Act, May 4, 1907, being date of 

application in France.) (Complete specification.) 

Improvements in and relating to means fur insulating 
electrical conductors. John Farquhar Gilmore, 1, Queen 
Victoria street, London. 

Improvements in electric switches. Tho Thames Iron- 
works, Shipbuilding, and Engineering Company, Limited, 
and Walter Herbert Flood, 4, South street, Finsbury, 
London. (Complete specification. ) 

May 5. 

Improvements in and relating to switches for eleo- 
trical cirouits. Jobn Dunlap Hilliard and Charles 
Edward Parsons, 77, Chancery-lane, London. (Complete 
specification. ) 

9762. Improvements in the manufacture of electrical resist- 
ances. Charles Ruzicka, 6, Staple-inn, London. (Com- 
plete specification.) 

Improvements in the manufacture of electrical resist- 
ances. Charles Ruzicka, 6, Staple-inn, London. (Oom- 
plete specification.) 

Improvements relating to motors of small 
torque. Herbert Alexander Jones, the Phrenix Dynamo 
Manulacturing Company, Limited, and Robert Pohl, 322, 
High Holborn, London. 

9789. Improved variable-speed gear for electric automobiles. 
Constantin Méranville de Sainte-Olaire, 53, Cannon-street, 
London. (Date applicd for under Section 91 of the Act, 
Aug. 17, 1907, ing date of application in France.) 
(Complete specification. ) 

9790. Improvements in and oonnected with electrio and 
other cables. W. T. Henley's Telegraph Works Company, 
Limited, and Joseph Henry Waiter Pfitfner, 55, Chancery- 
lane, London. 

9791. Improvements in prepayment electrical house meters. 
Richard Herbert White, 53, Chancery-lane, London. 

9800. Electromagnetic sound - recording apparatus. Charles 
Logan Chisholm, Norfolk House, Norfolk-street, Strand, 
London. (Complete specification. ) 


9637. 


9639. 


9676. 


9697. 


9756. 


9763. 


9780. 
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May 6. 

9809. Improvements in electric aro lamps. James Henwood 
Dolton and Samuel Emerson Smith, 271, High-street, 
Lincoln. 

9839. Improvements in safety fuses for switohboards. Erich 
Peters, 12, Poplars - avenue, Willesden Green, London. 
(Complete specification. ) 

9836. Improvements in electro-gaivanising. The Cowper-Coles 
Galvanising Syndicate, Limited, and Sherard Osborn 
Cowper-Coles, 82, Victoria-street, Westminster. 

9844. Improvements in or relating to automatic cocut- 
out apparatus for electrical circuits. Felten und 
Guilleaume-Lahmeyerwerke Akt. Ges, 111, Hatton-garden, 
London. (Date applied for under Section 91 of tho Aet, 
May б, 1907, being date of application in Germany.) 
(Complete specification. ) 

9849. Improvements in or relating to electric signalling 
systems for railroads and the like. Alfred Julius 
Boult, 111, Hatton-garden, London. (Union Switch and 
Signal Company, United States.) (Complete specification. ) 

9850. Improvements in or relating to electric signalling 
systems for railways and the like. Alfred Julius 
Boult, 111, Hatton-garden. London. (Union Switch and 
Signal Company, United States.) (Complete specification.) 

9851. Improvements in or relating to electric signalling 
systems for railways and the like. Alfred Julius 
Boult, 111, Hatton-garden, London. (Union Switch and 
Signal Company, United States.) (Complete specification. ) 

9859. Improvements in and relating to starting devices for 
electric motors. Martin Kallmann, 40, Kurfuerstendamm, 
Berlin, Germany. (Date applied for under for Section 91 
of the Act, Oct. 28, 1907, being date of application in 
Germany. ) (Complete specification. ) 

$862. Improvements in electric arc lamps. 
Davy, 40, Chancory-lane, London. 

9865. Switoh plate for the aerial wires of electric tramways. 
Alfred Gislain Boon, 27, Ohancery-lanc, Lundon. (Com- 
plete specification.) 

9876. Improved variable-speed gear for electric automobiles. 
Constantin Méranville de Sainte-Olaire, 33, Cannon- street, 


William James 


London. (Date E sen for under Section 91 of the Act, 
Nov. 7, 1907, d date of application in France.) 
(Complete specification. ) 


May 7. 

9900. Improvements in electric batteries. Frank Richmond, 
Ба, Colne-road, Burnley. 

9915. Improvements in oonnectors for electric conductors. 
Albert Powell, 55, Market-streot, Manchester. 

9930. Portable interruptor for induction сойз and dis- 
tributors of electrical current. Alfred Ernest Dean, 
82, Hatton - garden, London. 

9973. Improvements in and relating to the method of and 
means employed for increasing or decreasing the 
light given by aro or incandescent electric lamps 
for theatrical and analogous purposes. Leo Sunderland 
and Gilbert Oecil Pillinger, 165, Queen Victoria-street, 
London. 

9977. Improvements in and relating to electrical power 
transmission systems. Allgemeine Elcktricitáts-Gesell- 
schaft, 83, Cannon-street, London. (Date applied for 
under Section 91 of the Act, June 8, 1907, bene date 
of applieation in Germany.) (Complete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on May #1.) 


1906. 

21347. Electric signalling apparatus. Felten und Guilleaume 
Lahmeyerwerke Akt.-Ges. (Date applied for under Inter- 
national Convention, Oct. 4, 1905.) 

| 1907. 

Electric vehicle or locomotive brakes. Simpson. 

Combination electric fuse and switch. Mainprize. 

Micrometers, gauges, and like measuring instruments. 
British Thomson- Houston Company. (General Electric 
Company.) 

Eleotro-deposition of iron. Cowper-Coles. 

Electric traction installations using contact boxes. 
Black and Black. 

10650. Electrical apparatus for transmitting and receiving 
signals. Dawson and Buckham. 

Incandescent electric lamps. Lowden and Westinghouse 
Metal-Filament Lamp Company. 

Dynamo -electrio machines. 
Works and Parker. 

Means for controlling mechanism operating rheostats 
and the like. Poole. 

Eleotrical switches. Boyden. 


9390. 
9434. 
9850. 


10367. 
10636. 


13882. 


16051. Siemens Bros. Dynamo 


19738. 


19855. 


22224. Case for eleotrio indicators. Zander. (Held.) 
1908. 
1487. Space telegraphy. De Forest. (Date applied for under 


International Convention, Jan. 29, 1907. 


COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 
Ad. Last price. 


Name. Ы с 
Alliance Electrical со, 5 per cent. Cum. Pref., Nos. 1-70,000 I zé 1 
Aron Electrieity Meter, 6 255 .c Cum. Pref. Shares, 1-125,000 1 . 10 en 
Ordinary, Nos. 1 12,020 .......................... 1 . 3/65/16 
British Alamiotum Co., Ordin 2 001 40 000.............. 734.80 ea 
7 per cent. Oum. Pref., 1-40 000.................... 5 4-44 xd 
— —— " A” per cent. Cum. Fret., 1-20.000.............. 5 . 43-4 
—— —— per cent. Funding Certificates, 1-20 000 .......... 5 41 xd 
5 per cent. 1st Mort. Deb. stock, Кед. e... 100 .. 101-104 
—— 5, per cent Loch Leven be". (Reg ). Red., 1-5,000 100 .. 97-100 
British Insulated and Helsby Оаһ! я, Ord., 1-100, 000 5 64-68 
6 рег сец. Cum. Pref., 1.100 000 .................. 5 5 f- 
44 per cent. Mortgage Dei entu es 100 .. 102-1 
British Tuumson- Houston Uo., 44 per cent lat Murt. Deb. 
See ⁵ ⅛ é d ðvâ ЕККУ СОНИ 100 93 Æ 
British We-tin 55 Riec. aud Manuf. 10 per cent Prel, 
,, dd y EA ette Oates 3 
4 E cent. Mortgage Debenture Stock ............ 100 .. 5 50 
Brush Electrica! Engineering, Ordinary, Nos. 1-105 731 .... 2 .. 03 
Nou. Cum, 6 per cent., Prein. 2 3/ 167/16 
44 per cent lst D. benture Stock .................. 100 . -75 
43 cent. 2ud De bent ure Вісск.................. 100 . 55-60 
Caliend-r's Cable, Debentures............................ 100 1064-1084 
rdluary ————————— M 5 10-1 { 
5 per cent. Рге!................................... 5 54-53 
Consolidated Electrical Co., Urdinary, 1-110,000 ............ 1 4-4 
Crompton and oo . 3 ..19/16-1 13/1 
5 per cent Debentures ............................ 100 .. 
Dick, Kerr and Co, Ordinary, 1 260 000 .................... 1 14-14 
6 per cent. Cum. Pref., 1-505,000 .................. 1 1-4 
per cent. Debenture Stock, Red... eee 100 .. 100-105 
Edison and Swan United, A" Shares, 1-99261 ............ 5 21 
“A” Shares, 01-017,139 .......... 5 14-24 
5 per cent. Debentures ............................ 100 . 
4 per cent. Deb. Stock, Red. ...................... 100 78-81 
Electric Construction, Nos. 1 to 112.100 .................... 2 +4 
7 per cent. Cumulative Pref. ...................... 2 14-13 
4 per cent. Perp. 1st Mort. Deb .................. 100 61-68 
Electrolytic Alkali Co., Urdinary, 1-202,218 ................ 1 3/16-5/16 
Ferranti, Limited, 5 per cent. lst Mort. Deb. Stock. 8 100 75-80 
General Rlectric pany (1900) 5 per cent. Cum. Pref. 10 .. 7; 
4 per cent. let Mort. De eb. Btock .................. 100 87- 
W. T. Пепіву'в Telegraph Works, Ordinary ................ 5 . 104-114 
44 per cent. Preference ............................ 5 41-* d 
44 per cent. Debentures .......................... 100 106-108 
India Rubber, Gutta Percha, and Telegraph Work 10 15-1 
4 per cent. Debevtures ............................ 10 .. t81 
National klectrie Construction Co., 1-170,000 .............. E 55 #- 
Parker, Thos., Limited, Ordinary .......................... 10 .. 01 
Peebles Bruce) and Ov., 6 per cent. Cum. Pref , 20,001-50,000 5 — 
Telegrap Construction and Maintene ness neoe. 12 .. 29-31 
4 рег cent. Bonds ................................ 100 .. 100-103 
White, J. G., and Co., 6 per cent. Cum. Pret, 1-15,000...... 10 8-9 


Electric Lighting and Supply.— 


Name. 


£ £ 
Adelaide Electric Supply Co., 6 p c. Cum. Pref., 1-10,000.. 5 .. 48-54 


СУ Last price 


Bournemouth and Poole, Or Ori R; 10 103-114 
44 per cent. Cum Pref., 7.501-15 000................ 10 .. 10-104 
6 per cout, Cum second Pret., 15 001-22,500........ 10 .. 101-11 
44 per cent. еенэ Stock, '"Еей................. 100 104-105 
Bromley (Kent) &lectric Light aud Power Co 5 as 
5 per cent. lst Debenture Stock, Red. ............ 100 . -97 xd 
Brompton and Kensington, Ordinary ...................... 5 7-8 
7 per cent. Preference ............................ 5 . 61 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-100, ooo 5 .. 6-63 
Cambridge Electric supply Company, £10 Ord. ............ 8 . . 12,154 
Canadian Geveral Electric Co, Common Shares 100 88-92 
7 per vent. Cum. Pref. Stock hh... 100 .. 106-1 
Central Flectsic Supply, 4 per cent. Guar. Deb. Stock 100 98-101 
Charing Cross, West End, and City Electric Supply, Ord., 
i . SERO prie mes ERE 34-32 
44 per cent. t um Pref., 1-80,000 . РИТИ. 44- 8 
— 4 рог cent. Debenture Stock, o e 96.99 
— —— "City Undertaking,” 44 pc Cum. Pref , 1-40, 000 5 33-44 
ditto (1905) 40,001-80, 000>........... б 4343 
Chelsea Electricity Suppljʒ¶ . 5425 
44 рег cent. Debentures .......................... 100 101-104 
Chicago Edison Co., lst Mt. 5 pc. 50-уг. Wid. Вів. Red., 
III! Sine aie Say Meee OR ван $1000 .. — 
City ot ' London, einn 10 94-104 
6 per cent. Cumulative Pref. ...................... 10 . 14-15 
5 per cent. 'ebenture Stock ...................... 100 .. 124-127 
44 рег ceut 2nd Deb Stk.. Ne... 100 .. 102105 
City of Wellington Wlectric Light ad Power Co, 5 per 
cent, Re istered lst Debs . Ir ced 50-53 
Cordubs Li, bt aud Power Co, ‘Let ML. oth 5 per cent. Bds., 
Red. hh; Ker au P PEE 1 90-92 
County of Durham Flectrical ruwer 1 istribution Oc., 
Ordinary, 10,001-50,000 ................................ 3-3} 
5 per cent Preference, 1-50,000.................... 6 .. 44-43 
County uf Lo: don Elec. Supply, Ordinary .. оаа. LO . 7284 
6 per cent. Uum Prof. .. 10 .. 103-11 
44 per cent. Debentures Prov. Certe. All pd., kd. 100 .. 107-11 
44 рег сеп. 2nd Debentures Prov Certs .......... 100 .. 96-93 
Edmundson's Rlcctricity Сирано, Ordinary, 1-50,000.... 5 1-2 
6 per cent. Cum Pro)). 5 .. -1 
44 per cent. Firat Mort. E878 C 100 .. * 


Electrical Development Co. of Ontario. 5 per cen. let 


Mort. 20-year void Bonds, 10 751-15 750 ................ 76-79 p. o. 
Electric Lt & Traction Co. of Aust., 6 pc. Cm. Pf., 1-50, 000 % 24-23 
5 per cent Debentuie stuck, Rd.. 100 
Electric Supply Co. of oe 5 per cent. lat Mt. De». 
stock, Red. PT . 100 .. 90-93 
Folkestone Electric supply, О Ord., Nos 1-10 000.............. 5 .. 42-74 
5 per cent. Cum. Pre „Roa. 1-10. D FF 5. 
44 per ceut. First Det Stock, Red. ........ 100 . 9 
Hove R.ecuric Lighth g, Ord., 1-13, 000 . 5 


Indian Klectric Supply and Traction Co, 6 per cent. Con: 
struction Deb. ^vock, Red. . 100 .. £5-S8 

Isle of Wignt Elec. it and Per. 45 p c. Db. Stk., Red. 100 

Kalg'orile Electric Power and Laghting, 6 per cent. Cum. 


P. el. 1-150,000 . eee. 1 . 3/16-5/16 
Keustugton and Knightabridge Elec. Lt , Ord, 1-21,000...... 5... 7184 
Kensington and Knightsbridge and Notting Hill, 4 per 

cent. Debenture Stock, Reed .. 96-99 
Kidderminster and Dist. Elec, Lighting and Traction, Pref. 10 .. 93-104 
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Amount 
Name. рий. 
London Electric, Ordinary ................................ 5 
6 per cent. Pref. .................................. 5 


4 per cent. lst Mortgage Debenture Stock, Red.... 100 
Madras Electric Supply Corporation 5 per cent. Construc- 


tion Deb. Stock, T Prov. кеги ). all paid .......... 100 
Metropolitan Ordin: ,001-200,000 .................... 9 
44 per cent. irat Mortgage Debenture Stock...... 100 

44 per cent, Cum. Prei . 5 

ЫЛ rer cent. Mo tg ge Debenture, Red ............ 100 


1935, Laat tea o. D 1-5,000 ($500), M 1.4,400 (81 000 4100 


r cent. Ist Mort. Gold Bends, bed., 1-4. 000 
(9500), 1001-14 000 ($1,000).............................. — 
Midiand Electric Power Dis., 44 p.c lst Mort. beb......... -- 
l 0 900 Electric bupply, Ordinary, 1-57, 009 5 
O., 97,010-75,000 .................................. 
do., 75, ‚001-87,500 (ишо at £2 prom , 16s. paid .. 5 
5 per gent. Pref., 1-57,009 ........................ 
do., 7 001-87, 500 м at 10s. pr«m., 4s гш): 5 
Notti: g Hill беен "Lighting bu 
er cent. Firat Mort. Debs. Nos. 1 500 (нев). 100 
Oxrord Electric, Ordipary, 1-96 and 40-14 310. 
4 per cent. Debenture Stock ...................... 100 
River Plato ] Blectricity Co., Ord., 1-119 687 & 120,501- 120. 907 1 
6 per cent. Non-Cum. Pref., 1-100,000 .............. 1 
5 per cent. Debenture Stock, N и 9 Es 
Rosario Electric Со, 6 per cent. Cum. Pref , 1-20 000.. Б 
6 per cent. Cum 2nd Pref., 1-15, . 5 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentur ess 1 
Shawiniyan Water and Power Co., 5 p.c. Cons. let Mt. Bdr. — 
Smithficld Marketa Electric Bupply. Ord., HE res 5 
4 per cent. Debenture Stock . „ 
South London Ordinarꝶ / . 8 
South Metropolitan Electric Light ard Power, Ord. . 1 
7 per cent Cum Pref. ............................ 1 
44 per cent lst Mort. Deb. . „....... 100 .. 
Bt. James's and Pall Mall, Ordipary, 101- 20, 080.. A. з 
7 per cent. Pref. .................................. 5 * 
54 per cent. Deebbbdd . 100 
Urban Ri-ctric Supply Co., Ordinary, 8-30,007 .............. 5 
5 per cent. Cumulative Preference, 50.001 80,000.. 6 


44 per cent. Firat Mort. Debenture Stock, Red. .... ` 100 
Westminster, Ordinary .................................... 5 
44 per cent. Cum. Pref., 110,101-138,251 ............ 5 


Electrice Tramways.— 


Name. 

Anglan entine, 6 per cent. Cum Pref., 1-250, 0 0 ........ 5 
per cent. Non-Cum 2nd Pref., 20, 008-280,007 .. 5 
ыйына 6 per cent Debenture : tock, 1888 ...... 100 
Auckland Elec. Trams., 5 p.c. 1st. Mor. Deb. Stk, Rec. 100 
Barcelona Tramways, Urd., 1-20 000 ũ »lI UU U. 10 
5 per cent. Cum. Pret. shares, 1-10 000 ............ 10 

5 per cent Deb., Red., 1.600 ...................... 100 

44 per cent. Red. Deb. Stock ............-.-.-. 100 

Bath Elec Tramways, Ld., Pref. Ord. Shares, 75,001-150,606 1 
5 per cent. Cum. Prei. Shares, 1-75,000 ............ 1 


Birmingham and Midland Trams., 44 p. c. lat Db. Stk , Red. 100 
Blackpool and Fleetwood Tramroad........................ 10 
Bombay Elec. Supply and Trams Co., 6 percent. Cum. Pref. 10 
44 per cent. Deb. 8tock, Жайы еа еве 100 
Brisbane Tramway Invest., Ord., 175,000. 1 uoce sw 5 
5 per cent. Cum. Pret., Nos. 1-76,000 . 30 
44 per cent. Deb. Stk., Red., Prov. Certe. all v. 
Britisb Columbia Electric Railway Co., Oi d xt: Ө 
Ord. Pref. ‚...... 100 


—— 5 per cent. Cum. perpetual Pref. Stock ..... 100 
44 per cent. lst Mt. Debs., Nos. 1-6,250, ‘of £40 each ^ 100 


44 per cent. Vancouver Power Deb... 
British Electric Traction, Ord. 1-500, 905 & 60. 001- 90. 000 . 10 
6 per cent. Cm Pf., 5), 0001-60 000.................. 10 
5 per cent. Perpetual Debenture NR . m 
44 per cent end Deb. 8tock........................ 100 
Bueno Ayres and Belgrano Тгашв.......................... 5 
** А” 6 per cent. Cm. Pf., 1-40,000.................. 5 
В” 6 per cent. Cm. Pf., 14150. ЕТО 5 .. 
5 per cent. Deb. Stock, Red. eer rr orm: 109* э; 
Prov. Cert.. all paid . meee... 100... 
Buenos Ayres Electric Trams, 5 p.c. Deb. Stk., | Red......... 100 .. 
Buenos Ayres Gd. Nan, Trams. Co., 54 per cent. Pref. Deb 
Bouds, Red., 1-1,500 .................................. 1 
6 per cent. Ueb. Bonds, Red., 1-2,275 .............. 100 
Buenos Ayres xr We Trams. Co., Stg. 5 per cent. n Mort. 
Deb. Stock, Re Sues ed . 100 
Oalcutta PE Ord., Nos 1. 137, 610 ou o O 
5 per cent. Cum. Pref., Nos. 1 . Bocsi 
44 per cent. lst Deb. Stock, Red. зоналы LOO, э» 
Cape Electric Tramways, Nos. 1-480,000 .................... l 
City of Birmingham Tramways, 5 per cent. Cum Pref.. 5 .. 
4 per cent let Mortgage Deb, F ox 000 (uro . 100 
City of Buenos Ayres Trams. Co. (1* 91 248,000 TEE 
4 per cent. Deb. Stock, Ked. 985 "EN 100 
Colombo Klectric Tramways and Lighting, 5 per cent. let 
Mortgage Debenture Stock Red. ...................... 100 
Cork Electric Tramway and id Lighting Co., Ordinary ........ 10 
6 per cent. Cum. Pref.............................. 10 
4 per cent. Debentures ............................ 100 
Dublin United zt ш 896), Ord , Nos. 1-60, dh . 10 
6 per cent. Pre 08. within 1-60,000.. „..... 10 
34 per cent. Mort. Debs., 1-5,000 o 100 


Hastings and Dist. Elec. Tram. Co., 4) p.c. Deb. 8tk , Red.. 100 
Havana Electric Railway Consolidated Mort. 5 per cent. 


60-year Coupon Bones of 1952, 1-6957 ................ $1, 
Imperial Tramways, Огйпагу.............................. all 
6 per cent. Cum. Pref. ............................ all 


44 per cent. Deb. В{осК............................ 100 
Isle of Thanet Electric Tramways and Fighting; 9 pore cent. 


Cum. Pref , Ncs. 30,001-60,000 . ns T" 
4 per cent. lst. Mt. Db stock, Red... . 100 .. 
Kalgoorlie Electric Tramways, 1-250, P 1 33 
5 per cent. A Deb. Stock ...................... 100 
6 per cent. B Deb. Stock ...................... 100 
Kidderminster and District Lighting aod Traction, Pref.. 5 
Lancashire United Tramways, ишо, 9 Les. rene d Prlor 
Lien Deb. Stock, Red.. . 100 
,500 2nd Mort. Deb. Stock .................... — 
285,250 Deferred Deb. Stock (all fully paid)........ — 
Lisbon Electric Tramways, Limited, Ord., Nos. 1-594,188.... 1 
——— 6 per cent. Cum. , Nos. 1-425,553. eee vane we 105 


—— § per cent, Mort. Deb., 1-5,000 Red............... 


= 
g% 


Amount, 
Name. paid. 


2 
London United Trys. (1901), 5 per cent. Cum. Pref... e. 10 
4 per cent. Ist. t. D Db. 8tock, Red... . 100 
Madras Elec Trams. (1904) 5 per Sent: Deb. вк, 'Red.. . 100. 
Manila Elec. В.В. and Lightg. бор 855. Kad. lst Lion an and Coll 
Tr. Sinkg. Fund Gold Bonds of 1 = 
Manx Deos кт Co., 54 p.c. Cum. Pret., ret, re 959 and 


45 per cent. lst Mort. Deb. stock, Red.. .. 100 
Metropolitan Elec Trams., Defd., 1, 9015 ой. 1314,016........ 1 
5 per cent. Cum Pref., 500,001-1,000.000............ 1 
4 per cent. Deb. Btock, N00. 00 
Mexico Trams. Co , Gen. Cons. let Mort. 60-year 5 per cent. 
Gold Bong MEME EAST 
Milwaukee Electric Rail and Light, 5 1er cent. 50-yr. Con 
Mort. Bonds, 1926. 1-5,500 and 7, 001-8, 000 -$1,000 .. 


Montreals Street Rəil., 43 per cent. Sterling Deb., €01- 8 
New 3007 75 Traction, 6 6 per ‘ont. Cum. Pret., 1. 10, 000 and 


Oldham, Ashton, and Hyde Tramway, Urdinary . e [UO 
5 per cent. Cum, Pref. .. 10 
Perth Elec. Tramways (W A), 5 per cent. 1 Mrt. Deb. Bk ө) 


Potteries Electric Traction, Ordinary, 1-245,000 ............ 
per cent. Cum Fret., 500,001-545 000... nw 
per cent. Debenture Stock.. 100 
Provincial Tramways Co., рому 000 ) -24, 912... 10 
т cent. Cum. Pref., 1-10 000.................... 0 


Rangoon do lec. таз иву and Supply Co., 6 ра oom ret 


44 per cent lat Mort. l'eb. Stock, Red............. 100 
Sao Paulo Tramway, Light, and Power „„ $100 
5 per cent. Jst Mort Deb., Red. 1929, 1-12, 0000. . 00 
South Metropolitan Electric Tramways and Lighting 6. 


6 per cent. ( um. Pref., 19,571-169,570, Prov. Certs.. l 3 
4 per cent. Deb Stock, Вед. 1:40.. 100 
Sunderland District Electric Tramways, 5 ‘pe lt Mort. 
Debe., Red., 1-1 600 .........................55583....... 100 
Yorkshire (West kiding) Elec Tram. Co, Ord., 70.001 -110, 0 5 
6 per cent. Cum. Pref., 1-46, V 8 
44 per cent. lat Deb. Stock, N 100 
Electric Railways.— 

Name, т 
Central London, Огйїпагу.................................. 100 
4 M cent. t ĩr hk y 100 
deferred. 400 


—4p с Deb. Stock (Prov. Script. certa., rally paid) . 
City and South Loi. don. Consolidated Ordinary . 


— per cent Debenture Stock ...................... . 100 

— $ per cent. Pref. Stock '91 ........................ 100 

— eT ГТ] [T] 99 '96 еевово „„ ое ва ее 100 

97 97 oe '01 e %%% „„ „„ „„ „6 , 100 

'05 VV . 100 

Liverpool Overhead, 5. per cent. F 10 

Ordinary, 1 -50,000 10 

4 per cent. Mortgage Debentures, Кей, T Y, 700 . — 
Underground Electric Railways i Tondon, в Ы odd cent 

Profit-Sharing Secured Notes. — 

Deposit Receipts .................................. = 

Telegraphs and Telephones.— 
Amount 
Name. past. 
Amazon Telegraph Co., 1-25,000 .. ff 
5 per cent. Debs., Red., within 11,08 2 100 

American Telephone "YE Tel та h Coll. t. Trust 4 per cent. 
Bonds, 1-28,000 and 53,001-78 000 ...................... $1. 

Anglo-Amer ican eie Td Ordinary есек желк» жэ. RUD 

6 per cent. Preferred Ordinary . pep 

Deferred Ordinary ...................... eee 100 
Apglo-Portuguese Telephone Co., 5 per cent. lst Mort. Deb. 

Stock. ... 8 100 

Chili Telephone och E 8 5 

Commercis! Cable Co., Ster. 500-year 4 p. c. Deb. Stk., Red.. 100 

Cuba Submarine Telegraph Co., 505 1-106, 000 10 

10 per cent. Preference, 1-6,000 .................... 10 

Direct 8panish Telegraph Co., Du. ш MEE: 

10 per cent. Cum. Preference 5 

44 per cent. Dets., 1-0 90 

Direct United States Cable (o. . 20 


Direct West India Cable Co., 44 per cent. Debs., reg. 
within 1-1,200, Вед..................................... 100 
Eastern and South African, 4 per cent. Mort. Debs., within 100 


153,000, 1908 r y see besa ы ЫК шан 
4 per cent. Reg. Mort. Debs. (Mauritius Substdy), DE 


1-8. 000, ... 8 


Eastern Extension, Australasia and China, 1-300,000.. 10 
4 per cent. Mort. Deb. Stock, Per n 100 
Eastern Telegraph Co., Ordinary J 100 . 
34 per cent. Preference Stock .... —— 100 
4 per cent. Mortgage Debenture Stock ............ 100 
Great Northern Telegraph Co. (uf Copenhagen) ............ 10 
Halifax and Bermudas баре bu "n per. cent. dus Mot 
Debs within 1-1,200, Red . 100 
Indo-European Telegraph Co. „... 25 
Marcont’s Wireless Telegraph Co, Nos. 250, 128.28. 190...... 
Monte Video Telephone Co., Ordinary, 1- -72,680 E 1 
per cent. Preference, 1-86;492 ... наадан 1 
National Telephone, Preferred ............................ 100 
Deferred 8босК...................................- 100 
6 per cent, Cum. First Pref.. rH 10 
—— — 6 per cent. Cum. Second HCC ане 10 
d per cent. Non. Cum. Third Pref.................. 5 
34 per cent. Deb. Stock, Red. ...................... 100 
4 per cent. Deb. Stock, Red.. edad алкак» Жа. LOO 
Oriental Telephone and Electric Company.. V 
6 per cent. Cum. Pref. ............................ 1 
Pacific and European Tel., 4 p c. Guar. Debs., Boayl LORES 
United River Plate Tele. Co. , Urdin 1-100, 000 . 5 .. 
5 per cent, Cum. Pret. ‚ 1-40,000 0 5 .. 
per cent. Debenture Stock, Red. .............. 100 .. 
Telephone Co. of Egypt, d per cent. Deb. Stock, Ber. РЕР 100 
West African Telegraph Co. oues dU eqs 
West Coast of America, 1:50,000 and 53,001-55,008 l. 100 > 
4 p.c. Debs., 1-1, 500, guar Western n Telegraph `. 
West India and Panama еар 1 
6 per cent, Cum. lst eic „ 
6 per cent. Oum. 2nd Preference .................- 10 
— 5 per cent. гора, Red., 1-800...................... n 
Western Telegraph Co., 1- ,930 CC RR RAE 


——— 4 per cent. Debenture Stock, Red. оосо ов 6% %% %% „„ 100 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns for | Increase or Miles of Accounts for past year. 
week, | decrease, track open. Cost 
per 


Line 


Total | Passengers | Car miles „Эй 


Ending recelpts| carried. run. " 5 mile 


1908. 1907, | Week. 


Í 
Current Endin 
year. | 1908. | 1907. g 


ack, 


8 


nger 


£ £ £ d. d. £ d. 
Aberdeen Corporation May 6| 1,330 | 1,384 |- 44 — h| 274 | 274 Мау 51) 72,605 | 17,676,000 | 1,529,682 |0:98 [11-59 | 4,987 6:84 
Ayr — pater йез бе АШ. 252 + 10 — 8 8 „ 15) 15,285 5,605,789 578,884 97 | 9:28 1917 | 5°35 
Baker Street and Waterloo Ву... „ 9 3.090 | 2,390 | + 650 +15,849 4 — 4 € Ls c an. ы - ме 
Birkenhead Corporation ........ у 10| 1,116 | 1,055 |+ 81| + 501 2305 25°53 | March 51) 55,408| 11,696,691 | 1,324,748 | — — 61 
Birmingham Corporation.. 5. 2) 6,248 | 5,942 |+ 306) —d 564 „ 51| 18,557 | 5,552,098 215,545 | 87 |16:2 | 9,228 | — 
Blackburn Corporation —' April 29 950 961 |- li|-4 58 | 25°80 5% - 25) 54,951| 10,094,028 | 1,002,372 | 1°25 64 | 2,509 | 802 
Blackpool Corporation May 7 531 611 | + 20| + 8). | 174| 17 - - — - - 
Blackpool-Fleetwood Trams..... = — = iex 162 | 164|  Dec.31| 34,819 2,707,918 | 625,110 | 5°09 
Bolton Corporation ............| » 10 2318 | 2,245 |+ 73) + 3995 42 42 | March 31| 111,294 | 25,410,690 | 2,411,969 |114 
Bournemouth Corporation...... „ 6| 1,566 | 1,654 — 88| — 395 | 29% | 24 „ 51) 85,665 | 13,503,610 | 1,765, 148 
Bradford Corporatlon „ 2| 4,478 | 4426 582 - 812 98 95 „ 31 232,427 46,728,977 | 5,167,261 | 1°193 
Brighton Corporation e „ 10 T 911 — 135 + 76 [1719117191] „ 31) 50,652 10,759,310 | 1,798,805 | 1-09 
Bristol Tramway Company .. .. „ 8| 4,910 | 4,945 — 33 — 534 514 „ 510 266,769 46,902,257 | 6,178,886 | — 
Burnley Corporation — RR i 9| 1,201 | 1.257 56 — 19$ | 191 „ 51| 62,699| 11,967,468 | 1,205,830 | 1°31 
Burton Corporation 5, 10 266 285 |- 17 = 95 8 „ 310 15.576 3,383,527 421,317 | 1-07 
Cardiff Corporation 232935 $393 Mar. 7 1,860 | 1,820 | + 40 — 52:62 13246 „ 351 106,550 | 24,438,164 | 2,624,504 | 1°04 
Carlisle Tramways Company .... May 9 174 178|— 44 + 39 85 8'5 Dec. 51 10,254 | 2,790 699 350,417 | — 
Central London Railway POLT „ 9| 3.899 | 5,924 |+ 75| - 5801 6 6 51 349,298 43,057,997 | 1,279,698a| 1° 
Charing X, Euston, & Hamp. Ry. ., 9| 5,240 — — — 73 6 - — - <. е 
City — South London Railway.| „„ 10 3,000 | 2694 |+ 306 + 6,747 9 64 |h June 50 82,456 | 10,038,780 — omy 
Ichester Corporation . ...... „ 6| 181 196 |- 1| = 8 | 8 March 51) 10,588 2,457,555 | 320,788 | ‘97 
Doe T. and L. Company ....| „ 7| 486 | 449 - 37|- 469 | 154| 164| Dec 31| 25,052 5,966,564 | 891,998 | — 
Croydon Corporation » 8| 1,396 — — T 12c| 12 c March 3)| 62,065 | 13,514,918 | 1,£02,408 |108 
Darwen Corporation ............ » 8 241 257 |- 16 + 24| 723! 7:95 abe gu c Ke - 
Dover Corporation... » 2 185 192 |- 7 — 165 43 | 43 „ 31 12,468; 3,178,063 328,406 | *94 
| 
d Lucan Electric Ry... „ 8 123 107 |+ 16| + 743 63 63 рен € E. 
DO De MR vas ceris 7... „ $8| 52:5 | 6,000 | 657 + 190 | 59| 487 — = =, 
Dundee City Tramways ........ April Ek 1,144 1195 |- §& — 22 22 Мау 15) 57,672 | 15 554,905 1,162 792 878 
Bast Иза Corporation TAC May 9 799 924 | - 125| - 30 | 14 14 | March 31| 47,140 15,049,240 1,062,151 74 
1 Corporation............ „ 9 | 17,463 | 18,402 | - 99) +14,523h) 1774 | 169 May 51| 887,381 | 224,063,098 | 20,350,367 | 85 
Gloucester Corporation 4. » © 218 241 |+ St) + 15 | 15 15 | March 51 15,055 5,182,111 579,996 | 1°06 
N., Piccadilly and Brompton. „ 9 5,565 4,050 | 41,515 +20,256 9 9 — ead = = = 
Halifax Corporation TET T April 14 1,415 | 1,235 |+ 150 — 52°574| 37 „ 31 77,996| 18,899,282 | 1,624,275 | — 
ddersfield Corporation ...... May 2| 1,506 | 1,443 |+ 58 + 68 354| 55 „ 31) 81,196 | 15,252,150 | 1,804,745 {122 
Hull бодан `, — n" „ 9| 2,402 | 2,403 |- 1|- 122 | 2 26 „ 31 121,186 | 29,151,543 | 2,856, 406] 1 
Ilford Corporation. ‚ 8 410 419 |- 39 -- 104 103 „ 51| 26,4991 6,586,754 | 655,117 :89 | 9 58 
Ilkeston Corporation .......... x 6 141 137 |+ 8 | = 11 9 9 oh y — M * 
kcaldy Corporation. ......... „ 6| 249 256 |- 7|: — 74 | 74| Мау 15) 13,702 4,640,638 466,919 | -622| 7°55 
MAIS United Tramways ..| „ 6 1,247 126 |+ 21| + 7,048 39 39 x * А | 7% T M 
Leeds Corporation .............. „ 2| 6245| 6292 |- 50| + 4С0 9863 | 964 | March 31, 327,794 | 73,024,853 | 7,558,185 | 1°06 |10°69 
Leicester Corporation .......... » 9| 2,164 2,393 | + 234 — 42 42 — кз 24. ех E 
rpool Corporation .......... „ 21 10,872 | 10,801 |+ 71| - 1,705 104 | 104 Dec. 31 563,793 | 122,094,528 | 12,115,934 1˙108 |11 17 
Live өс Overhead Raliway....| iM 10| 1,599 | 1,475 |- 76) — 385k! 925| 6:65| June 30 77,568| 10,957,148 ,102, — 
London County Council ........ April 25 32110 | 28,550 | +3,660| + 11,720 | 98 98 | March 51|1578,014| 314,227,090 | 30,150.297 | 105 
Lowestoft Corporation May 9 160 156 |+ 4 + 139 ы | = Sept. 50 11,029 | 2,622,922 343,190 | 103 
| 
dstone Corporation ........ » 1 186 106 |+ 80 — 34 2 | March 51 5,913) 1.186,566 157,050 | 1°14 
2 Corporation iso s bea „ 9| 14,469 | 14 629 | — 160| + 5,35) 172 | 161 » 91, 719,673 |145,264,501 | 15,525,459 | 1°19 
litan District Rallway..| „ Ө) 8,970 7759 11,211 418,476 | 24 24 | = m1 x е8 = 
Stee — Railway .......... „ 10| 15,457 | 15 355 | + 104 + 2,655 233 | 23, June 30 657,794 | 97,639,334 = 1:39 
Nelson Corporation ............ 5*9 1? 150 |- 14|- 184, 2i 23 | March 31| 7,309| 2,055,500 203,203 | ‘86 
Newcastle-on-Tyne Corporation... ,, 9 3,805 | 4,120 — 5\5 — | 594 571 4 31 210,491 | 45,506,468 | 4,263,174 | 1-11 
rt (Моп )Corporation.... „ 9 628 6535 | - 5| + 16 144 | 144 „ 51 32,421 | 7,760,403 772,753 | 103 
latam оа саро A GC „% 3 1,894 1,871 | + 23 521 $53 | 351 „ 25 94,948 | 18,647,751 1,818,444 | 1°19 
tsmouth Corporatlon „ 2| 1,849 | 158 |+ "| — 284 | 284 | „ 31 98.911 20,668,925 | 2,199,825 | 1°15 
Reading Corporation —ͤ—I оона ө» = = = — — 134 15 „ 31 32,551 8,130,179 918,825 | 96 
hdale Corporation .......... — — -- — — 20:9 | 20:9 „ 51| 54,138 9,749,202 | 1,201,364 | 1:32 
Rotherham Corporation — = = — — — |10 10 „ 51 26.916 5,745,298 618,211 | 1°12 
d Corporation ............ „ 4| 4,560 | 4,493 |+ 66 — 655 — — — = — = s 
de eee Tramways Co...... = — — = — | 4786 478e| Рес, 81 7.779 1,537,845 228,255 | 1°21 
d Corporation „ 3| 5,336 | 5454 | — 58|- 21 | 664 | 65% | March 25 276,907| 75,966,299 6,804,656 | -898 
Spear Corporation ...... „ 6| 1,079 952 + 147 + 202 18 18 „ 51 49,185 $9,437,596 | 1,143,085 | 1:25 
hend-on-SeaCorporation.... ,, 6 342 325 |+ 17|- 25 9 9 51) 20,075 4,451,728 390,528 (107 
8 Corporation — — — | — | — 25 25 „ 31 50,127 8,617,127 1,248,656 | — 
land Corporation ........ „ 10| 1,126 | 1,58 | - 233| - 1,658 | 20 | 20 „ 31| 72,396 | 17,483,132 | 1,535,425 | 1-006 
ну Corporation ӨӨӨ = — — zh E CL „ 31 9,500 2,675,221 224,417 | 8 
Tramways ............ „ 7| :305 140 |+ 16| — BIS „г< | ж " = = € 
Wa U D.O. О РУТ ЫВ mn Ө 828 "78 |+ 50| + 63 12 68 12-45 |} „ 31, 42,810, 8,312,592 890,906 | 1°23 
7 ton Corporation ........ — — — — — | 6 64 „ 51 19,204 4,965.296 429,785 | — 
West Ham Obr poration s o Mg April 30 1,924 | 2,178 | - 254| — 1,152 | 14// |147 | „ 31 122,881 35,£02,836 | 2,556,854 | · 
Wolverhampton Corporation.. ·.|Мау 6 895 | 839 + 5+ 49| 20 | 20 „ 51 95,825. 9,276,025 966,133 | — 
| | | | 
i | 


* 1906-6 figures. t 1907-8 figures. + And 96 miles of interlacing track. 6 Train mile. e Miles of route, А Ta- year figures 
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UNIFORMITY OF PLANT. 


The mode of procedure enforced by law on all municipal 
bodies when purchasing plant or materials is briefly as 
follows : А specification or statement of materials required 
is first prepared by the municipal officer responsible for the 
undertaking in question. Tenders are then asked, and the 
fact that the plant is required is advertised in the public 
Press. The object of this procedure as laid dowa by 
Parliament is that there should be no orders placed without 
public competition, which should protect the ratepayers 
against municipal corruption. This object is accomplished 
as а rule, and the exceptions only prove that men cannot be 
made honest by Act of Parliament. There is one fault, how- 
ever, arising out of this procedure, which is emphasised 
in the report on the Halifax tramways appearing 
elsewhere in this issue. While the general conditions issued 
with the specification for tramway plant state that the 
purchasers do not bind themselves to accept the lowest 
or any tender, it is usual for the lowest tender to be 
accepted, and it requires a strong engineer to carry through 
a recommendation to the contrary. It is quite likely that 
the materials offered by the lowest tender are practically 
as good as those the corporation have in use when the 
inquiry for extensions was issued. It із not easy for the 
engineer to put a cash value on the advantage of having 
all the controllers on а tramway, for instance, of the same 
type, and hence every new contract is likely to be placed 
with a different firm, and the type of controller varied. 
In the report above referred to by Major Cardew and 
Mr. H. Graham Harris the following sentences occur: 
“ Ав regards controllers, we would emphasise the recom- 
mendations we felt necessary to give to you by 
letter immediately after our inspection, and would say 
that all controllers should be absolutely similar in their 
modes of working, although they may differ in their 
details ; in other words, similar movements of the controller 
or other handle in similar directions should have similar 
effects. As a matter of fact you have in use now con- 
trollers of five different patterns. The motions are similar 
in most of them as regards the application of power for 
propulsion, but as regards braking—and this, after all, 
embraces the emergency question and the question of 
the safety of the public—these controllers differ very 
materially.” The drivers of the tramcars in Halifax 
have, as the report shows, extremely severe grades to 
drive over, and the difficulty of safely negotiating these 
grades had been increased by this want of uniformity in 
the controllers. А driver cannot always be sent out on 
the same car, and the variation in the braking equipment 
referred to entails a risk which is sure to lead, as it has 
done, to serious accidents. In such a case the slight extra 
eost of giving all the orders for controllers to one firm is 
more than warranted by the increased safety obtained 
and the decreased cost of upkeep. In another field we 
have seen this recognised. Thus the London County 
Council engineers when building the first half of the 
generating station at Greenwich ordered and directed 
all the switchgear for the complete station. This 
entailed a capital expenditure on material which has 
laid idle for two or three years, but it avoided 
the great risk of having a diversity of high-voltage 
control apparatus on the one switch platform. It is the 
committees rather than the engineers which require 
educating in this matter, and we would urge upon them 
the advisability of placing repeat orders at the schedule 
rates of old contracts rather than allow a new contractor to 
come in by slightly undercutting the known prices of the 
firm who executed the first contract. To use a homely 


729 


simile which may fix itself in the mind of councillors, 
all good wine is good, and frequently adds pleasure to a 
municipal function, but an indiscriminate mixture of good 
wines does not tend to the maintenance of mental 
equilibrium. So a tramway driver who has to 
use five different types of controllers indiscriminately, 
cannot be so reliable in an emergency as if he had not first 
to remember what particular car he is on. 


BLACKPOOL TRAMWAYS. 


Comparisons, we know, are odious—the safest, however, 
are the comparisons of an undertaking with itself, otherwise 
the djffering conditions are difficult to estimate. Even 
with the same undertaking the conditions vary slightly 
from year to year, so that allowances have to be made. 
The industry has to thank municipal authorities for the 
very full and detailed accounts they publish of under- 
takings controlled by them. If such figures were not avail- 
able, scarcely any real information would be in existence— 
at any rate so far as the general public are concerned. 
Here we have a scheme with a total borrowing power of 
£424,490, of which £282,631 (neglecting shillings and 
pence) has been obtained and spent in constructing and 
equipping about 174 miles of single line. (Only just over 
14 miles is really single, the remainder is double.) Between 
three and four miles of line is leased, so the total worked 
equals 21 miles 1 furlong 9°67 chains of single line. 
Blackpool, as is well known, is an uproarious holiday 
resort, catering for the lighter vein of the multitude, and 
the immense value of the tramway system is seen during 
the visits of the tripper, especially during the August 
sunshine, when the average revenue reaches over £3,000 
per week. In the first place, however, we wish to direct 
attention to the capital account of the undertaking and 
its gradual extinction. The assumption in these discussions 
may be of two kinds: either that tramways will at a not 
very distant future be superseded by a more flexible system, 
or that they will survive through a long period before such 
supersession. Blackpool has a gross capital expenditure of 
£282,651. Business was commenced jn 1893 with an 
income of £2,361, which in 1908 became £53,740, 
This, however, is the point. Except in the opening 
year a net profit has been made every year, and 
this has been disposed of in various ways—to assist 
the rates, to a reserve fund, to reconstruction, or 
to а permanent-way renewal fund. This net profit, oí 
course, is in excess of interest charges and sinking fund. 
The broad result of the working comes to this: the payment 
of working expenses, the percentage of which to total 
revenue was 60°32, the provision of £63,653 as a sinking 
fund, of £7,788 as a reserve, of £6,801 as а permanent- 
way renewal fund, and to rates £33,997. Now we ае 
always inclined to look upon the amount aid to rates in 
the light of a reserve, and cannot see why ratepayers who 
have had the use of £34,000 should object to the, if 
necessary, borrowing at any time of emergency of a 
similar sum upon the security of the rates. Practically 
since 1893 Blackpool’s undertaking has provided over 
40 per cent. of its capital expenditure as a hard cash 
reserve. Altogether, the results of the working of this 
undertaking seem very satisfactory, and the greatest 
possible credit should be given to the tramway manager 
and the committee for their unceasing effort to supply a 
suitable service. This service earried during the year 
9,079,274 passengers, with a car mileage of 943,268 miles, 
using 1°36 units per car mile, with a total usage of 
1,287,152 units. Few better results, considering all con- 
ditions, can be found. 
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CONCERNING EXHIBITIONS. 


The opening of the great Franco-British Exhibition at 
Shepherd’s Bush last week found the exhibition in a most 
incomplete state. There were, nevertheless, sufficient 
evidences available to indicate how vast and comprehen- 
sive it will be when full of exhibits. Our interest lies 
mainly in the engineering and machinery section, which on 
the opening day was in a very backward state. But we 
understand that much progress has since been made in the 
erection and equipment of the necessary buildings. As we 
mentioned in a previous issue, the electrical industry 
is not to be without its special display, and, thanks to 
the enterprise of the London supply companies, a 
fairly representative list of exhibits will be got 
together. The electrical section at the Shepherd’s Bush 
Exhibition cannot fail to prove interesting and  instruc- 
tive, while as a means of educating the public in the 
uses of electricity it is bound to prove effective and 
to indirectly repay the supply companies and manufac- 
turers for their outlay and labour. At the same time, it 
can hardly be claimed that the display will rank with 
equal importance in its bearing upon the industry as will 
the electrical exhibition to be held in Manchester in 
October, and which, we are glad to know, is receiving 
such strong support from the industry. These two 
exhibitions show that British manufacturers are not 
adverse to patronising exhibitions when they are 
well and influentially organised, and are likely to 
recoup exhibitors for their trouble and expense. There 
bas been, and even is, an opinion that exhibitions are 
nowadays promoted and kept open less with a view to 
the furtherance of trade interests than with the object of 
attracting pleasure-seeking visitors and achieving financial 
success from the receipt of gate money, and the value of 
exhibiting as a means of obtaining direct orders for goods 
is materially diminished. But we think that the Franco- 
British Exhibition, and certainly the Manchester Exhibition, 
will tend to correct that opinion. 


WIMBLEDON ELECTRICITY UNDERTAKING.* 
BY Н. TOMLINSON-LEE, A. M. I. E. E. 


The Urban District Council of Wimbledon obtained from 
the Board of Trade in 1897 a provisional order for an 
electricity supply scheme in their district, and the supply 
for private and public lighting was inaugurated on July 17, 
1899. In 1903 a further order, named the Wimbledon 
electric lighting extension order, was obtained, authorising 
the inclusion of the adjoining parish of Merton in the area 
of supply. The total extent of the combined areas is 4,985 
acres, and the estimated population is 60,000. The con- 
sulting engineer for the original scheme, Mr. A. H. Preece, 
A.M.I.C.E., read a paper thereon before you in 1898. 
The author, therefore, does not propose to refer to the 
works as originally constituted, but to confine himself to a 
description of them as they at present exist. 

System.—The high-pressure alternating-current, single- 
phase system of generation is employed. The high-pressure, 
or primary, voltage is 2,000 to 2,500 volts, the periodicity 
being 50 complete cycles per second. Transformer sub- 
stations for reducing this primary pressure to the low- 
pressure, or secondary, voltage of 220 and 240 volts for 
distribution, are built in different parts of the supply 
area. The author will refer more fully to the distributing 
system in another part of this paper. 

Buildings. — The buildings consist of an engine-room of 
two bays, a boiler-house of two bays, offices, staff-house, 
stores, workshop, circulating-pump house, the refuse- 
destructor house, and tipping platform. With the excep- 
tion of the original engine-room and boiler-house, now the 

* Paper read at the Home Counties Meeting of the Incorporated 
15 of Municipal and County Engineers at Wimbledon on 
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refuse-destructor house, which now form a very small part 
of the works, the whole of the buildings have been 
designed by Mr. C. Н. Cooper, M.I.C.E, the borough sur- 
veyor, and erected under his superintendence. There are 
two chimneys, one 175ft. high from the ground level, with 
an internal diameter of 11ft, built on the Custodis 
principle, and the other 96ft. high from the ground level, 
with an internal diameter of 6ft. The offices are com- 
modious and conveniently arranged, and the rooms over 
them are used for the accommodation of the members of 
the technical staff. 

Engine-Room.—In the engine-room there are seven steam- 
driven alternators, particulars of which are given in the 
following table : 


eof | Type of А 
М№о. KW. |LH.P. | R.P.M. alternator. | engine. Exciter. 

1 120 150 565 |Crompton-|Willans|Direct 
Brunton,| thr e e-| coupled 
with re-jcrank 
volving] compound 
armatures 

2 120 150 565 Ditto Ditto Ditto 

ó 120 150 565 Ditto Ditto Ditto 

4 550 550 555 Ditto Ditto Ditto 

Б 550 550 555 Ditto Ditto Ditto 

6 625 900 300 |Britishj|Browett.| Ditto 
Thomson-| Lindley 
Houston,. three- 
“п ro- 5 
volving} compoun 
field mag- 
nets 

7 1,000 | 1,800 | 1,500 Ditto Curtis ver- Se parate 


tica] tur- mot or- 


bine driven 


The whole of the reciprocating engines — Nos. 1 to 6— 
exhaust into а surface condenser, situated in a pit at the 
end of the engine-room, having a cooling surface of 3,400 
square feet, and capable of dealing with 55,0001Ь. of 
exhaust steam per hour. Ап oilseparator and a grease 
extractor are installed in connection with this condenser. 
The condensed steam is discharged into the adjacent hot- 
well by steam-driven twin air-pumps and a monotype 
air-pump. The turbo-alternator has its own condensing 
plant, consisting of a Worthington surface condenser, 
having а cooling surface of 3,000 square feet, with a three- 
throw motor-driven air-pump, which discharges the con- 
densed steam into the before-mentioned hot-well. There 
are two hand-operated overhead travelling cranes in the 
engine-room. That over the reciprocating sets has a lifting 
capacity of five tons, and that over the turbo-alternator has 
a lifting capacity of 15 tons. The main high-tension switch- 
board, mounted on a gallery at one end of the engine- 
room, is of a cellular type. There are seven generator 
panels, an interconnector panel, and 10 feeder panels, with 
the usual indicating and measuring instruments. The 
exciting switchgear is mounted in front of the generator 
els. In connection with this main switchboard there 
are two sub fuseboards — fixed on the wall facing the 
120-kw. sete—controlling the street-lighting circuits and the 
power circuits for the works and sewage pumping station. 

Circulating-Pump House. — The circulating-pump house 
is situated at the rear of the workshop. It contains at 

resent two centrifugal circulating pumps, each coupled 
direct to a 45-b.h.p. single-phase motor, the switchgear for 
which is mounted on а ery above the pumps. The 
circulating water for the whole of the condensing plant is 
obtained from the River Wandle. It flows by gravity from 
the river to a well immediately underneath the circu- 
lating pumps. These pumps are capable of delivering 2,000 
gallons of water per minute to the condensers, through 
approximately 140 yards of 22in. delivery pipe; the maxi- 
mum pump suction is 9ft. 9in., and the total static head 
about 28ft. The circulating water, after passing through 
the condensers, returns to the river by gravity. А two-ton 
overhead travelling crane, operated by hand, traverses the 
circulating-pump house. 

Boiler-House.— The boiler-house contains eight water-tube 
boilers having a total heating surface of 24,077 square feet. 
Three of these boilers—Nos. 1, 2, and 3—are hand-fired 
with Welsh coal, the remainder being fitted with Bennis 
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patent mechanical stokers and compressed-air furnaces. 
These stokers are operated by motors through overhead 
shafting and belting. The coal used is Midland small nuts, 
having a calorific value of about 15,000 B.Th.U. There 
are two Green's economisers—one of 128 tubes connected 
with Nos. 4, 5, and 6 boilers, and one of 320 tubes con- 
neoted with Nos. 7 and 8 boilers—three Weir feed pumps, 
and two Worthington feed pumps. Attached to the flues 
are two combustion recorders for recording the percentage 
of carbon dioxide (CO,) in the flue gases. Since their 
installation the author has been able to detect and remedy 
various irregularities, with the result that the coal is now 
burned more economically. Coal is brought into the works 
direct over a siding from the main line of the L. and 
S.W. Railway. The trucks are hauled over a weighbridge 
and up on to a turntable at the workshop end of the 
overhead railway, which runs the whole length of the 
boiler-house between the two lines of boilers. The coal 
is deposited on the floor under the railway, and fed into 
the stoker hoppers by hand. The gases from Nos. 1, 2, 
and 3 boilers are carried off by the small chimney, and 
those from the other boilers are carried off by the main 
chimney. 

Water-Softening Plant.—Adjoining the main chimney is 
a water-softening and storage plant The softener is 
capable of softening continuously 4,000 gallons of water per 
hour, the process being as follows : The water to be softened 
is pumped from the circulating-pump house well by a 
Worthington turbine pump direct-coupled to a single-phase 
motor to the softening tank, where it is mixed with the 
soda softening reagent and clear lime-water. From this 
tank the water passes to a precipitation chamber, then 
through a wood-wool filter, and finally, before being 
discharged into the storage tank, it passes through a 
quartz sand filter, which removes all finely suspended 
matter. The whole of the softening and filtering system 
is contained in the tower alongside the storage tank. 
The initial hardness of the water is about 24deg., which is 
reduced by the treatment to about 8deg. at a cost of 
approximately 4d. per 1,000 gallons. The storage tank 
has & capacity of 50,000 gallons. 

Workshop.—The workshop adjoins the boiler-house, and 
is immediately under the coal-hauling platform. The 
author has installed an equipment of machine tools elec- 
trically driven through overhead shafting. The whole of 
the mechanical repairs are carried out in this workshop. 

Stores.—The stores are situated under the tipping 
platform and adjacent to the refuse destructors. They 
are very complete, a good stock of spare parts for the 
various machines in the works being kept. 

Refuse Destructors.— The refuse destructors are of the 
Beaman and Deas top-feed type. They consist of four 
cells connected to two water-tube boilers having 3,580 
square feet of heating surface. The maximum capacity of 
these destructors is 21,000 loads of house refuse and 
2,700 loads of sludge cake per annum. Forced draught is 
obtained by means of a centrifugal fan driven by a small 
steam-engine. It was originally intended that the steam 
raised in the boilers attached to these destructors should 
be used for driving the engines in the electricity works, 
but after about two months’ running this was found to 
impracticable, and the cells were shut down, the boilers 
being hand-fired with Welsh coal. In 1902, in consequence 
of the removal of the original coal-fired boilers from the 
destructor house, the author was enabled to effect some 
much-needed improvements in the destructor cells, and 
they were again set to work on June 1 of that year. 
The steam raised was used for driving the engines of the 
sewage-pumping station, and at present it is employed for 
heating the isolation hospital and driving the machines 
installed there. 

Distributing System.—The distributing system is very 
extensive. High-pressure mains run from the works to 
the main sub-stations, and from these main sub-stations to 
the minor sub-stations. The whole of these high pressure 
feeders are interconnected, The current is transformed iu 
the sub-stations to a pressure of 220 volts for private and 
440 volte for public supply. The high-pressure mains are 
concentric, paper insulated, and lead covered. They are 
drawn into stoneware conduits, each cable being isolated. 
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The private lighting low-pressure cables are concentric, 
paper insulated, lead sheathed, and armoured, and they are 
laid direct inthe ground. The public lighting low-pressure 
cables are three core, vulcanised indiarubber, lead sheathed, 
and armoured, and they are laid direct in the ground. 


average capacity of each sub-station being 83 kw., and of 
each pit 21 kw. The present capacity of the largest sub- 
station is 225 kw. The author has redesigned and enlarged 
practically the whole of the sub-stations. They are now up 
to date, and comply with the regulations of the Home 


Electricity Works and Sewage Pumping Station, Wimbledon. 


A pressure of 440 volts is maintained between the outer 
conductors. The house service cables are twin, paper 
insulated, lead sheathed, and armoured, and the public 
lamp service cables are twin vulcanised indiarubber, lead 
sheathed, and armoured. The total mileage of mains laid 
to date is as follows : high-pressure mains for private and 


Office and the Board of Trade. In order that the engineer- 
in-charge at the works may be cognisant at any time with 
the private lighting low-tension pressure in the various 
parts of the supply area, 15 of the principal sub-stations 
have recently been connected with the works by means 
of a system of pilot wires. These wires are brought to a 


Engine Room, Electricity Works, Wimbledon 


public supply, 45:5 miles; low-tension private distributing 
mains, 78 miles ; low-tension public lighting mains, 48 miles ; 
low-tension private and publie lighting service cables, 27:6 
miles—total, 108°9 miles. There are 28 sub-stations, both 
under and above ground, and six transformer pits, with a 
total capacity of transformers installed of 2,455 kw., the 


central point in the engine-room, and there connected with 
15 voltmeters, one for each sub-station. These voltmeters 
are fitted with recording charte, which are renewed every 
24 hours, and indicating scales. 

Public Lighting.—The publie lighting system is entirely 
separate from the private lighting systems, the mains being 
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"dead" during the day. The whole of the lamps are have been erected on the Ashen-grove estate, a part of 
controlled from the works, being switched on simul- | Wimbledon which is being rapidly developed. Each lamp 
taneously in the following manner: The public lighting | is protected by its own fuses. Experiments with metallic- 
feeder is switched in on the main switchboard, a separate | filament lamps for side street-lighting have been carried 


Engines, Electricity Works, Wimbledon. 


alternator being then run up on it: when up to the proper | out. The results obtained with the Osram lamp have been 


speed and pressure, this alternator is paralleled with the 
other machines running on the private lighting load. 
When the public lighting is switched off, this operation 
is reversed, the alternator being separated from the 
private-lighting machines, and then gradually shut down. 
All the main roads and important cross-road junctions in 


very satisfactory, and it is probable that the whole of the 
side streets may eventually be lighted by them. The 
charge for street-lighting is 21d. per unit, which includes 
attendance and cleaning. The total charge for the past 
year was £5,994. 15s., or approximately £5. 11s. 10d. per 
post. 


N 


Extensions, Electricity Works, Wimbledon. 


Wimbledon are lighted by 98 flame arc lamps, each giving 
approximately 2,700 c. p., and consuming 500 watts per 
hour. The side roads are lighted by incandescent electric 
lamps, there being 1,036 posts, with two 16-c.p. lamps in 
each lantern.f_ Forty-three hot-wire Foster arc lamps giving 
approximately 1,200 0. p., апа consuming 600 watts each, 


Commercial Statistics. — The annual accounts of the under- 


| taking afford striking proof of its phenomena] success, and 


the author trusts the analysis of the yearly returns эв 
shown in Table A will prove interesting. The net profit 
earned by the undertaking to Магоһ, 51, 1907, has been 
apportioned in the following manner ; 


THE ELECTRICAL ENGINEER, MAY 22, 1908 


TABLE A. 


726 


сара 


erage Private 
— Units sold. ——.| price Total Number 8-c.p. |—Public lampe.— jas 


БЕ 6 me ating T g аа obtained| Ost Рег | of con. lamps i а! їп 
ded. | nue. |diture. '| Private, | Public. | per unit sumers, | con- ncan- А 
kw. Pen Р old. sold. nected. | Are. | descent. 
2 2 22 2 "M 
41.004 | 2,671, 5,711 1,040 | 181,401 | 100,613 | 55,629 4:05 5:69 253 | 15965| — 554 198 
57,705 | 9,608) 9,574] 134+ | 724.028 | 229,117 | 415,504 | 3°48 5:30 459 24,051 — 903 561 
85,963 113,259111,881 1,558-- | 889.027 | 360,269 | 446,011; 3°86 522 705 ,504| — 1,025 510 
100,201 15, 472,13, 444 2,028 + | 1,157,084 | 500,846 | 511,152 | 5:57 2 98 978 | 50,170 4 1,087 605 
115,746 |18,640115,700| 2,940 + | 1,285,060 | 653,305 | 559,675 | 3°65 298 | 1,254 | 64,158 6 1,104 772 
136,099 20, 61917, 776 2.843 | 1,499,958 | 801,459 | 507,769 5:65 3°25 | 1,625 78,194 42 1,059 1.012 
152,538 22, 084 21, 745 +338+ | 1,801,075 ; 617,670 | 3°34 514 | 2,011 | 91,971} 43 1,077 | 1,050 
169,682 24, 250 20. 776 3,453+ | 2,084,434 | 1,152,695 | 611,208 | 3:26 2:81 | 2,551 119,291 62 1,081 | 1,311 
180,514 29,2356/25,650| 3,606 + | 2,819,517 | 1,752,560 | 639,440 | 2:96 2:59 | 3,087 187, 200 141 1,036 | 1,548 
(Еа) (Est.) (Est.) (Est.) (Est. ) (Est.) | (Est.) 
* Eight months. t After deduction of accrued interest to end of financial year amounting to £1,351. 98. 7d. 
А pled кшш ы 1оса1 asy *** 8855 a : the shaft, as the рм water is discharged into the 
Ge ee Ен аркан uq , steam space. No by-pass valves are provided in any of 
Transferred to а suspense account to await allocation... 2,125 10 2 the stages. With steam at a pressure of 150lb. per sq 
iir £13,095 15 8 inch, superheated to about 125deg. Е. and exhausting to а 


System of Charging. — The present charge for electricity 
supplied to all consumers for lighting purposes (ineluding 
that supplied to religious and charitable institutions, public 


vacuum of Ilb. absolute pressure, the pressure in the 
various stages is approximately as follows: 


uare inch above atmosphere. 


buildings, eto.) is: re The pies in vacunm ZON 
er D.1.U. 
(a) For all units consumed up to but not exceeding 400 units The step enge сана of plain cast-iron blocks, the 
EI ⁰ NR HUP ОНИЕ 44d. upper one being ed on the end of the shaft. The lower 


q 
(b) For all units consumed in excess of 400 units but not 
exceeding 800 units per quarter e . 4d. 
(c) For all units consumed in excess of 800 units per quarter 534. 
The present charge for electricity supplied for power (up to 
h.p.) and for cooking, heating, or other special pur- 
poses. when installed on a separate meter is - 
The present charge for electricity supplied for power (2 h.p. 
and upwards) when installed on а separate meter is 13. 


In ару case where small motors, cooking apparatus, 
heaters, etc., are installed requiring less than 220 watts, 
energy will be supplied only at lighting rates. The charge 
for hire of a meter is 1s. per quarter; except in the case 
of a consumer whose account for energy supplied during 
any quarter amounts to 5s. or upwards per meter, when no 
charge is made. 

Eztensions.—The following extensions will be carried out 
during the present year: The generating machinery will 
be increased by the addition of a 1,000-kw. turbo-alternator 
with condensing plant. A main high-tension, remote- 
control switchboard, having nine machine panels, an 
interconnector panel, 16 feeder panels, and exciting gear ; 
two water-tube boilers with chain-grate mechanical stokers, 
Weir feed pump, and an economiser of 320 tubes, will also 
be erected. The total cost of these extensions is estimated 
at £17,600, and they will be carried out in accordance 
with the specifications of the author, and under his super- 
intendence. A new and modern refuse destructor is also 
to be erected on a site adjoining the railway siding, but 
distinct from the electricity works. The plant will be of 
the back-feed type, and will be capable of destroying 84 
tons of refuse and 28 tonsa of sludge cake per day of 
24 hours. It will be erected in accordance with a scheme 
prepared by the borough surveyor, Mr. C. H. Cooper, and 
the author, and the estimated cost, including a chimney 
180ft. high by 8ft. internal diameter, will be £9,750. 

Curtis Turbine.—In view of the increasing interest in 
turbo-generating plant, the author hopes the following brief 
description of the Curtis vertical turbine at the works will 
not be out of place. The turbine is of the three-stage 
type. The first stage contains three sets of revolving 
buckets, the second and third stages two sets each. In 
each stage the bucket rings are bolted in a single cast- 
steel disc. There is one shaft, which serves for both the 
turbine and the alternator. Between each stage is a 
diaphragm, and on them are fixed gunmetal packing sleeves, 
grooved on the inside ; also where the shaft passes through 
the first stage, a packing consisting of three carbon rings, 
each made up in three segments and held together and 
against the shaft by a gerter spring, is inserted. No 
packing is required at the bottom, or fo. pressure end of 


block is supported on four gunmetal screws, geared together 
and operated from the outside by a pair of chain wheels 
and a chain. The water pressure in the step bearing is 
about 225lb. per square inch at full load. Four to five 
mie of water per minute are required to lubricate this 
ing, while the guide bearings require about three 
gallons of oil per minute. This oil is returned to a coolin 
tank, and is used over and over again. The average total 
clearance between the stationary and moving parts of the 
turbine is about O'lóin. The turbine is fitted with 
hydraulic controlling valve gear. It consists of a hollow 
piston valve working inside a liner, around the circum- 
ference of which passages are cored communicating with 
the various sections of the first-stage nozzles. These 
es have openings into the interior of the liner, and 
the piston valve, which is actuated by a hydraulic ram, in 
moving up or down, uncovers or covers these openings in 
succession, thus regulating the number of first-stage nozzles 
in action. The ram is operated by water at the foot-step 
bearing pressure, and is controlled by two small pilot valves 
operated by the governor. An emergency valve is placed 
on the top of the liner. It is of the mushroom type, во 
arranged as to be able to immediately cut off steam from 
the turbine. It is normally held open by steam pressure 
on the underside of & small piston on the valve spindle, 
the upper side of which is connected to the exhaust. In 
this position it compresses a strong spring, which closes 
the valve when equality of pressure is obtained on both 
sides of the piston, by the admission of steam to the upper 
side of this piston through a small pilot valve. his 
emergency valve is alway fully open when the turbine is 
up to full speed and the controlling piston is at its lower 
or no-load position. To prevent a sudden demand of 
water for the foot-step bearing operating gear robbing the 
step blocks of lubricant, a spring-loaded ram accumulator 
is provided. It is connected to and supplied by the 
foot-step bearing supply pump. 


THE ‘“‘MERSEY” DYNAMO WORKS, STOCKPORT. 


Lancashire mills and mines have during the past few 
years provided a very steady demand for electrical 
machinery, and manufacturers within the County Palatine 
have been to the fore in meeting it. We were recently 
afforded an opportunity by Messrs. McClure and Whitfield 
of inspecting their Mersey " Dynamo Works at Adswood. 
These works, although only covering a few acres of ground, 
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are of modern design, excellently equipped, and account for 
& very large annual output 


large volume of this class of work. In course of erection 
are three 120-kw. slow.speed generators for supplying 


Fig. I. —Main Shop, Mersey Pynamo Works, 


Among the various applications of electric power to | current to 60 electric motors which are also going through 


industrial purposes, which are constantly increasing on | their various stages of construction, and will ultimately be 
account of the adaptability of electric motors to the most | des'incd to drive doubling machinery. The motors, we 
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varied conditions, the individual drive of ring spinning and | notice, are up to date and have been specially designed for 
doubling frames is particularly interesting, and an inspec- | the purpose for which they are required. In looking into 
tion of their main shop (Fig. 1) bring; before our notice a details of construction we find that these machines are 
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factory and private house lighting. Two 50-kw. generators 
are to be driven by Alley and Maclellan high-speed engines, 


fitted with ball bearings, and that special attention has been 
paid to commutation to ensure sparkless running, which is 


FIG. 5.—Another view of Me tors driving Doubling ” Frames. 


very essential for mill work. Figs. 2 and 5 show a number whilst another of 80 kw. output is coupled to an Allen 
of motors recently made and installed in a Lancashire engine, and our illustration (Fig. 4) shows this combination 
cotton mill by Messrs. McClure and Whitfield. just received from the test bed. Fig. 5 illustrates a 
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FId. 4.—A '' Mersey” 80-kw. Generator direct coupled to Allen“ Engine 


Several finished motors from the test bed arranged for | standard belt-driven generator for outputs of 60 kw. and 
direct coupling, and fitted with ventilated end covers, are | upwards. We must not omit to mention their standard 
ready for dispatch, and present a very sound and neat | heavy-type motors for use in collieries, shipyards, iron- 
appearance. The rest of the plant in hand is mostly for | works, ete., as illustrated in Fig. 6 | 
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A further inspection of their works reveal a number of | the design of the various types of fan motors now on the 
machines used for coal cutting. The firm have made a | market, some of which were described in an article which 
speciality of manufactures for underground work, and the | appeared in these columns last week. Їп the present 
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Fic. 5.— Standard Type Belt-Priven Generat r for outputs varying from 6) kw. upwards. 


machines they make are the outcome of long and intimate | article we propose to deal with another batch of fan motors 

acquaintance with the practical difficulties which have to be | which has been brought to our notice. 

faced in mining work. The well-known B.T.H. fan motor adheres to principles 
Whilst being actual manufacturers, Messrs. MeClure and | that previous fan-motor models and larger electrical 

Whitfield pay great attention to repair work, and in this 

department we find а very busy staff of workmen who are 


Fie. 6.— Standard Colliery Type Motor. 


° Р н а Alternating-Current Fav, Swivel and Trunnion Frame (B T.H. Oo.) 
experienced in this class of work, and every facility for 


immediate execution and dispatch of this class of work machinery of the British ' Thomson-Houston Company, 
Limited, have shown to be correct. Their continuous-current 

fan а-ы 1 1 The н е рну 

proportioned and are lubricated from oil-cups of a speci 

ELECTRIC FANS. design, oil being fed to the bearings by a wick pressed against 
| the shaft by а light spring. А shield surrounds the oater 
Certain fundamental principles determine the general | bearing and projects over the inner end of the fan hub, and 
design of a fan motor, but the application of these principles | two grooves in the hub prevent the oil from reaching the 
offers a wide field for inventive genius and manufacturing | fan. The commutator is also protected by a light shield 
skill. This fact must be patent to anyone who has noticed | which may be removed to permit examination of the brush- 
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holders and commutator. We illustrate an alternating- 
current fan motor. Ав the design for the B.T.H. alter- 
nating-current fan motor requires no moving contacts, the 
construction is extremely simple. A cast-iron frame, an 
armature of laminated soft iron with bare copper con- 
ductors, field coils on a laminated iron field frame, and a 
regulating device make up the practically indestructible 
alternating-current fan motor. That illustrated is con- 
vertible from desk to wall bracket by the use of an angular 
adapter. A positive notched clamp secures the motor to 
the trunnion, and set screws are provided for clamping the 
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Continuous-Current Exhaust Fan (Fritish Thomson-Houston Co ). 


motor in any position. Considering its convenience as 
well as its many advantages, the cheapest method of 
ventilating is by means of electrically-driven fans. The 

eat flexibility of the electric motor in running at 

ifferent speeds, its noiselessness, small compact size, and 
ability to operate with the minimum of attention, recom- 
mend it particularly for this class of work. To meet an 
ever-increasing demand, the British Thomson-Houston 
Company have introduced a line of small and compact 
exhaust fans, which are being largely used for ventilating 
purposes in private residences and apartments, as well as 
in public and business buildings. They are made in two 
sizes, with 12in. and 16in. fans, for both continuous and 
alternating current. 

The Sun Electrical Company, Limited, 118 and 120, 
Charing Cross-road, London, W.C., are this year intro- 


ducing one or two patterns of fan motors which have not 
hitherto been described, and we regret that wo could not 
see them in time for a description in this issue. They are 
experiencing a very large demand for their box-blade type 
power fans both for continuous and alternating current, 
which are made in sizes from 12in. to 60in. Apart from 
this, their supplies for the present season do not differ very 
much in design from previous years’ supplies. This is not 
surprising considering what a large measure of success the 
Sun Electrical Company, Limited, have obtained with these 
patterns, which certainly renders it unnecessary to introduce 
any alterations other than a few minor improvements. Of 
course, fans are supplied for all purposes. An interesting 
little device is the cabin or low ceiling fan. These fans 
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have been specially designed for ships’ cabins or other 
positions where little headroom is available. They consist 
of desk fan motors fitted with tripods for attaching to 
ceiling. 

The electric punkah fan shows a very distinct departure 
from the ordinary type of fan, the motor being entirely 
hidden from view by the handsome Oriental repoussé bowl. 
The punkah fan can also be supplied without this, and 
fitted with down rod and ceiling plate if required. By the 
use of a 12in. blade only, quite as far-reaching an efficiency’ 
is obtained as that of a 60in. ordinary wing blade. Such 
a type of fan is illustrated to show the deflecting blades. 


The Punkah Electric Fan (Sun Electrical Co.). 


Messrs. Veritys, Limited, are large makers of various 
types of fans (which are made throughout by them), 
including the propeller blade ventilating fans, ceiling fans 
for India and for ship work, cabin fans, train fans, aleo 
motor-driven blowers, of which latter they have just com- 
pleted 400 for the British Admiralty. In addition, they 
make the Typhoon table fans. The Typhoon alter- 
nating-current fan motor is a self-starting alternating-current 
induction motor with stationary field and short-circuited 
armature. The magnetic circuit of the stator consists of 
laminated high-permeability steel stampings insulated from 
each other. These carry four former-wound and well- 


„Typhoon“ Table Fan (Veritys Limited). 


insulated coils. A slotted type of armature, built up of 
high-permeability steel sheets, is employed. The spindle 
is made of hard steel accurately turned on the bearing 
portion. Grease lubricators are fitted to the bearings, thus 
enabling the fan to run for long periods without any 
attention. The blades and guards are of polished brass 
lacquered, and the pedestal and body are enamelled black 
unless ordered otherwise. These fans are similar to those 
which they supply to the Admiralty. It will be noticed 
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that each fan can be used as a desk, wall, or ceiling fan at 
the will of the user. | 
The “Arctic " propeller fans, manufactured by the Wilson- 
Wolf Engineering Company, Limited, Thornton-road, Brad- 
ford, have been partly redesigned for the 1908 season, and 
contain many new improvements. The fans are now made, 
‘in addition to electric drive, for belt driving. The new 


exceedingly compact, the frames being of cast iron 
of circular pattern. In the 12in. and 16іп. sizes 
the motors are totally enclosed, and the sizes 18in. 
and upwards are usually made enclosed ventilated, 
and fitted with hinged doors over the commutators. 
They are series wound in all sizes, two polar up to size 
24in., with the poles cast solid with the frame, and four- 
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View of Veritys Fan Test-Room with a number of Ceiling and other Fans. 


propeller type of blade, evolved after many tests and 
experiments, has а very high efficiency, and exceeds the 
old-fashioned box type of blade in air-moving capacity by 
50 to 70 per cent., according to size. The shape of the fan 
suggests the ship's propeller, and its peculiar depth, com- 
bined with the N shape and cur ve, results in the 
high efficiency and capacity. There is still a prejudice, 
however, in favour of the box type of blade in certain 


Arctic“ Eiectricaiiy-Driven Fan (Wilson-Woli Engineering Co). 
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quarters, and it can be fitted to this type if desired. The 
motors in the belt-driven fans are bolted to the frames of 
the fans by three T arms, which combine great rigidity and 
strength with the minimum resistance to the passage of air. 
Tho peculiar construction of the fan blades, and the method 
of fixing to the motors, ensuro great steadiness of running, 
freedom from vibration, and silence. It will be found that 
the “swish” of air characteristic of ventilating fans is 
entirély absent in fans of this design. The motors are 


polar above that size, fitted with cast-steel poles of high 
permeability. All sizes have former-wound armatures, 
and all windings undergo treatment by a special process, 
making them absolutely impervious to moisture. Burnt- 
out armature and field coils are practically unknown. The 
commutators are made of the best hard-drawn copper, 
assembled under hydraulic pressure with best white India 
mica, and mounted on the socket between shaped micanite 
rings. The brushes are of carbon, feeding radially, and 
are easily accessible on raising thie hinged covers. 

A special feature of the fans. is the combined thrust 
and journal ball bearing, fitted at the commutator end, 
which takes the thrust, in either direction, in addition to 
the journal weight. This bearing runs in grease, and is 
enclosed in a brass cap, which screws into the nose of the 
end shield, and contains the grease. The other bearing 


| runs in an ordinary gunmetal bush, and is fitted with a 


Stauffer” lubricator. This arrangement does away 
entirely with the necessity for fitting an arm on the 
opposite side of the fan when required to feed the air in 
the opposite direction, or when the fan is fixed in a ceiling 
with a motor above the blade. It also enables the fans to 
run for lengthy periods without attention. 


U.S.A. GOVERNMENT WIRELESS CONTROL. 


The reports of the U.S.A. War and Navy Departments and 
the Department of Commerce and Labour on the international 
wireless telegraph convention signed at Berlin, Nov. 3, 1906 
were sent to the Senate by President Roosevelt on April 25. 
All three departments recognise the necessity for some rules 
governing the exchange of aerial messages and applaud the 
convention. The need is urgent, for the reason that there are 
said to be in the United States 97 wireless shore stations. Of 
these 40 are operated by the navy, 16 by the army, and 41 by 

rivate concerns. A Bill is now under consideration by 

ongress providing for rigid Governmental control of wireless 

communication and fixing penalties for private persons who 
interfere with Government messages or indulge in fake 
messages. 
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RECENT PROGRESS IN TUNGSTEN METALLIC 
FILAMENT LAMPS.* 
BY H. HIRST, MEMBER. 


Daring the past few years a great deal of attention has 
been paid both by chemists and electrical engineers to the 
construction of metallic-filament lamps for incandescent 
electric lighting. Ever since the advent of the Nernst 
lamp with its oxide filament, chemists, scientists, and lamp- 
makers have felt instinctively that the supremacy of the 
carbon-filament lamp was seriously challenged. The efforts 
made have been attended with more or less success, yet it 
may be news toa large number of electrical engineers of the 
younger generation that the metallic-filament lamp is one of 
the oldest forms of electric lighting. In fact, incandescent 
electric lighting commenced with metallic-filament lamps, 
platinum being the incandescent body. Such lamps were 
made long before the Edison or the Swan carbon filaments 
were invented. Several inventors worked on these lines, and 
Edison especially endeavoured to perfect a lamp in which a 
thin platinum wire raised to white heat by the current 
formed the illuminating body. These lamps were, however, 
never а commercial success, because the melting point of 
platinum is only slightly higher than that temperature to 
which it has to be raised for the economical produetion of 
light. In consequence the life of the filaments was short, 
and the slightest increase in the voltage, which was 
extremely difficult to prevent in those days, was sufficient 
to melt the filament. Attempts were made to overcome 
this defect by automatic arrangements to cut out the lamps 
should the voltage rise to а point likely to melt the 
filament. Even in 1880 we find Edison (U.S. Patent 
No. 227,229, 1880) trying to further improve the platinum 
lamp. Maxim (US. Patent No. 247,380) in 1881 
describes and claims a thermo-regulator designed to prevent 
the overheating and consequent melting of the platinum 
filament. In the same year Maxim (German Patent 
No. 13,383, 1881) described a process of producing carbon 
bodies for illuminating purposes which were flashed in 
carbonaceous vapours with a view of improving them. 

It was in 1881 that the carbon-filament lamp came to the 
front and stopped the researches and experiments in con- 
nection with the perfection of the then existing metallic- 
filament lamps. It was only after a lapse of nine years 
‘that the next American patent dealing with a new metallic- 
filament lamp made its appearance—this was the Poland 
Patent No. 432,710, of 1890, for the iridium lamp. There 
were two predominant reasons for the immediate success of 
carbon as an incandescent lamp filament : (1) It could not 
be melted, and in this respect had an enormous advantage 
over any of the then known metals, Platinum had at that 
time the highest melting point of any of the then available 
metals which could be made into a thin wire, but this 
temperature is much lower than that which a carbon 
filament will stand for a prolonged period in a vacuum. 
(2) Carbon has also a very high specific resistance as com- 
pared with any of the metals then available. The question 
of the distribution of current was at that time of great 
importance, and it was even then recognised to be a 
difficult problem to distribute large currents at a low 
pressure over a considerable area. 

Due to its high specific resistance carbon was found to 
be a most suitable material from which to produce illumi- 
nating bodies to be incandesced by а small current at a 
high voltage. When first introduced the carbon-filament 
lamps were made for circuits of 50 to 60 volts, but improve- 
ments in manufacture soon increased the standard to 
110 volts. The bulk of the pioneering work in central- 
station supply was carried out at this voltage, but it was 
found that as the distribution networks were extended 
over large areas the great cost of attaining constant voltage 
was hampering the spread of electric lighting. The mains 
absorbed such a large proportion of the total capital outlay 
of а supply system that it was found necessary to raise the 
pressure of distribution in order to keep down the cost of 
electrical energy to. а reasonable figure. The three and 
fivo wire continuoue-current systems invented by the late 
Dr. John Hopkinson, and the high-pressure alternate current 


* Paper read before the Institution of Electrical Engineers. 
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with step-down transformers, sati to extend the period 
during which 110-volt lamps could be used. In spite of 
these means of reducing the cost of the distributing net- 
works and feeders, the engineers of the electric supply 
companies and of the municipal authorities encouraged 
the incandescent lamp makers to develop higher voltage 
lamps. As a result the 200-250-volt lamps made their 
appearance in the early nineties, and by the middle of that 
decade were adopted commercially. Although these lamps 
were not as efficient as those for the lower voltages, they 
saved so much in the cost of distribution that the supply 
companies were able to reduce the cost of electrical energy 
to those consumers using them. These lamps have since 
been so far improved in efficiency as to meet all require- 
ments, and they were officially recognised by the Board of 
Trade Regulations issued in 1901, which enabled the supply 
undertakers to enforce their use on all consumers. 


SOME RECENT INVENTIONS AND DEVELOPMENTS IN THE 
METALLIC-FILAMENT LAMP. 


When the carbon incandescent lamps were first intro- 
duced they had to compete with the flat-flame gas burners, 
and a glance through the earlier estimates of the compara- 
tive costs of electric and gas lighting shows that these gas 
burners were then considered as the standard illuminant. 
With the high price of electricity it was the very great 
convenience, beauty, and safety of the carbon lamp which 
enabled electric lighting to make the progress it did. As 
this price of electricity was lowered with extended use, the 
carbon lamp had to face a much stronger competitor. The 
incandescent gas mantle invented by Auer von Welsbach 
suddenly reduced the cost of gas lighting to one-third of 
what it had been before. Electric lighting has survived 
this blow and made progress, but this progress during the 
last 10 years has been severely handicapped by the cheapness 
of incandescent gas lighting. It is worthy of note that a 
considerable number of gas engineers considered that Wels- 
bach mantles would ruin their undertaking because they 
reduced the consumption of gas for a given amount of light 
by one-third. Sufficient time has now elapsed to show how 
absurd their prophecies were. It is of far greater interest 
to electrical engineers to know that Auer von Welsbach . 
by his invention of the osmium lamp has removed tbe 
handicap which he placed on the electrical industry. Thus, 
what he has taken away with one hand his inventive genius 
has enabled him to return with the other. The existence 
of incandescent gas lighting has not only had a damaging 
but also a stimulating influence on the development ot 
electric lighting. The quiet peculiar radiation of the 
incandescent gas mantle, which, as is well known, consists 
of thorium oxide containing 1 per cent. of cerium oxide, 
has been the subject of numerous researches which have 
furthered the purely theoretical knowledge of radiation. 
Very careful experiments, especially the now famous 
investigations of Lummer, have shown that bodies exit 
which at the same temperature radiate as light a larger 
percentage of the supplied energy than the so-called “ black 
bodies." The Welsbach mantle owes its high efficiency to 
this property. 

The success of these oxides of the rare earths in gas 
lighting led to their application to electric lighting, as has 
been done in the Nernst lamp. The first English patent 
for this lamp was applied for by Nernst on Aug. 23, 1897 
(British Patent No. 19,427, 1897), and in one of the claims 
it is stated that: A body of magnesia, zirconia, or suitable 
rare oxide is heated to incandescence by а Buusen gas flame 
or otherwise, and is then kept incandescent by the passage 
of electric current through it." It is interesting to note 
that Nernst was endeavouring to dispense with the vacuum, 
which, of course, would have been an eminent advantage. 
The chief drawbacks of this lamp are that it requires 
separate means to heat up the glower in order to render it 
conductive, and also a series ballast resistance. This lowers 
its economy, and without this resistance the glower cannot 
be safely used. "There have not been any other important 
adaptations of the use of oxides for incandescent electric 
lighting, and it is to the metallic filament that we must 
turn for those inventions which are enabling electric 
lighting to compete with the Welsbach gas mantle. = — 

The first commercial metallic-filament lamp was the 
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osmium lamp, invented by Auer уоп Welsbach in 1898, 
and put on the market in the following years. Its regular 
commercial supply commenced in 1902. In this lamp the 
filament is made of metallic osmium, which has a con- 
siderably lower specific resistance than carbon. Due to 
this increased conductivity doubts were expressed as to 
whether osmium lamps could be manufactured for the 
usual voltages. The osmium lamp consumed per candle- 
power 14 watts. Useful life over 1,000 hours. Decrease 
of candle-power during that period scarcely any. They 
were hence much superior to carbon lamps taking per 
candle-power 5} watts, and after a life of 800 hours 
decreasing in candle-power 20 per cent. At first the 
osmium lamps could only be produced for 37 volts, which 
necessitated the connection of three lamps in series on a 
110-volt circuit. The lamps were very fragile, and had to 
be burned in a perpendicular position. Their cost was 
about ten times that of a carbon lamp, due largely to the 
limited quantities of osmium available. This did not 
prevent millions of these lamps being manufactured, but 
it was evident that it would be impossible to produce them 
in the quantities required to supply all Europe, which 
would need between 30 and 40 million lamps per year. 
During the following three years the osmium lamp was 
further improved and made available up to 77 volts, 
enabling two in series to be used for 110 volts, and three 
in series for 220 volts. 

In January, 1905, shortly after & paper read by Drs. von 
Bolton and Feuerlein (Elektrotechnische Zeitschrift, Jan. 26, 
1905), the tantalum lamp appeared on the market. It 
possessed the great advantage that it could be burnt in 
any position and on a 110-volt circuit. Its economy was 
slightly less than that of the osmium lamp, and the useful 
life of the filament was considerably shorter. It was found 
that this life, when the tantalum lamp was used on alter- 
nating-current circuits, was so low that the makers did 
not recommend their lamps for these circuits. It must, 
however, be said that in spite of this disadvantage the 
tantalum lamp would have been looked upon as the lamp 
of the future had there not been a serious competitor to it 
even before it was a commercial article. Many inventors 
had been working independently on the improvement of 
the electric incandescent lamp, usiog metals with high 
melting points, such as osmium, chromium, molybdenum, 
tungsten, etc., and it is interesting to note the various 
suggestions as to methods of manufacture which appear in 
the patent specifications. Thus, Lodyguine (U.S. Patent 
No. 575,002) proposed to coat a suitable core of platinum, 
silver, or carbon with these metals, but he could not obtain 
incandescent bodies consisting of the pure metals of high 
fusing points, as evidently he did not know how to 
eliminate the interior core of platinum, silver, or carbon on 
which the filament was built up. The superiority of 
tungsten over other metals such as osmium, molybdenum, 
chromium, zirconium, thorium, tantalum, vanadium, 
niobium, etc., for the construction of incandescent 
filaments has now been ascertained by research, but was 
not proved at the time when Lodyguine made his 
investigations. | 

In 1904 Siemens and Halske (British Patent No. 20,277, 
1904) endeavoured to extend their drawing process, which 
had been successful with tantalum, to tungsten, thorium, 
ete. The brittleness of tungsten and ite want of ductility 
rendered the process inapplicable, and apparently Siemens 
and Halske have not up to the present time succeeded in 
producing lamps with drawn tungsten wire. It was also 
in 1903 that Drs. Just and Hanaman (British Patent 
No. 23,899, 1904) applied for a patent for incandescent 
bodies consisting of pure tungsten. This is the first 
English patent describing the manufacture of pure 
tungsten filaments—all previous inventors had failed to 
produce metallic bodies from this element which were free 
from oxides, carbon, or carbides. The second claim of 
their patent reads: Process for the manufacture of incan- 
descent bodies in accordance with claim 1, characterised 
by the fact that tungsten or molybdenum or compounds 
of these metals are mixed with organic binding media, 
formed and carbonised, whereupon the carbon is chemically 
eliminated, substantially as described.” Quite indepen- 
dently of these inventors, the Deutsche Gasglühlicht 


Aktiengesellschaft (the Auer Company) applied for a 
patent (British Patent No. 19,379, 1905) which covers a 
process for the manufacture of pure tungsten filaments. 
In 1906 and 1907 a largo number of British patents were 
granted both to the Deutsche Gasglühlicht Aktiengesell- 
schaft and to Drs. Just and Hanaman, which describe 
further improvements in the manufacture of tungsten 
filaments. 'The two patents above mentioned cover what 
is known as the “paste” process of producing tungsten 
filaments—another method called the “coating” process 
was protected by Drs. Just and Hanaman in their British 
Patent No. 11,949 of 1905. These fundamental patente 
appear to protect the processes according to which tungsten 
filaments can be manufactured commercially at the present 
time. 

Before passing on to the details of manufacture I desire 
to mention the patents of some other inventors. Amon 
these are: Heany (American Patent No. 839,585), who 
proposes to use an alloy of tungsten with titanium. Kuzel 
(British Patent No. 28,154 of 1904) suggests the manufac- 
ture of glowing bodies from colloidal metals. British 
Thomson-Houston Company (British Patent No. 18,749 of 
1906 and subsequent patents) describes the manufacture of 
filaments of tungsten with the help of volatile metals or 
alloys, chiefly amalgams, which could be drawn into wire. 
It will be interesting to watch the progress of this sugges 
tion  Zerning (British Patent No. 2,554 of 1906) claims 
the use of hydrogen and nitrogen compounds of tungsten 
as the materials from which to construct tungsten 
filaments. As far as I know, the hydrogenous com- 
pounds of tungsten have never been descri by а 
chemist, and from the information I have been able to 
obtain the statement of Sir Henry Roscoe still stands. In 
his famous work, “Elements of Chemistry," he refers to the 
treatment by Berzelius of tungsten trioxide in a current of 
hydrogen. I understand that the result of tho experiments 
of this famous scientist, which were confirmed by his 
French contemporary, Moissan, was the production of 
nothing but pure tungsten powder without any trace of 
hydrogenous compound being formed. As Zerning’s experi- 
ments were directed towards the same object, it would 
denote a wonderful achievement if he should have produced 
a result which is not described in any scientific work and 
which the above eminent authorities found to be impossible. 
The nitrogenous compounds are well known, and it is 
proved that they cannot exist at the high temperature at 
which the filaments have to be burned. he patent 
5 is not very clear, but indicates that Zerning 
intends to make use of the paste process, thus producing 
filaments containing probably carbon or carbide. 

After a careful consideration of all the patents on the 
subject, I believe I am right in maintaining that of the 
multitude of processes that have been applied for and tried 
since the first application of the Deutsche Gasglühlicht 
Aktiengesellschaft and the Just and Hanaman patente, 
these two alone have during the last two years produced 
to the world commercial and useful lamps. By this I mean 
lamps of such characteristics as regards current consump- 
tion, life, and light as to inaugurate a new epoch in the 
electric lighting industry. It has been ascertained that all 
metallic filaments burning at a consumption of one watt 
per candle have been made with tungsten filaments. If 
ever so small percentages of other substances are added to 
the tungsten, the economy and useful life of lamps with 
such filaments suffer immediately. Osram is the name 
under which the Auer Company introduced the first com- 
mercial tungsten metal-filament lamp. The Osram lamp is 
manufactured by the “paste” process, the principle of 
which consists in preparing from solid substances, such as 
the metals themselves, in the most finely divided form, a 
paste with binding or stiffening agents such as the gums, 
dextrine, and otber similar bodies. Such a mass has the 
consistency of putty, and is then squirted through a very 
fine orifice in a diamond, with a pressure of several tons 
per square inch. The result of the squirting operation is 
that one obtains a somewhat moist thread, which, how- 
ever, has enough coherence to be formed into filaments that 
do not break while being dried. The filaments are first 
heated under exclusion of air and then possess sufficient 
strength to be held in metal clamps. They are then sub- 
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jected to the passage of an electric current which raises 
them to a high temperature, causing the filaments to 
sinter. The process of sintering is carried out in gases 
which chemically attack all the constituents of the 
binding agent, without the metal being affected, so that 
eventually a filament of pure metal remains. This filament is 
dense and homogeneous, but being obtained by a sintering 
process, it is different in structure from the still denser 
metal which would be obtained from a melted mass. 

Auer von Welsbach (British Specification 1,535 of 1898, 
and German Patent 138,135) describes a method for the 
manufacture of an electrical illuminating body of osmium 
by sintering the most finely divided metal at such a high 
temperature that platinum would evaporate, which tem. 
perature destroys the binding material which had been 
used in the manufacture of the threads. The filament so 
obtained withstands a very high temperature, but it is still 
of a more or less spongy or porous constitution; very 
metallic, but nearly solid. The difference of the filament 
of the Osram lamp, which is pure tungsten metal, from the 
filaments of the osmium lamp, shows itself by the follow- 
ing characteristics. Owing to the higher melting point of 
tungsten, an Osram filament will stand a temperature at 
least 100deg. C. higher than the osmium filament. Their 
Specific resistance and resistance coefficients differ, and 
there is considerable difference in their radiation properties. 
The colour of the Osram filament is a steel to a silver 
grey, whilst the osmium filament has a bluish -grey 
appearance. 

When preparing Osram filaments for lamps of 120 volts, 
22 с.р. to 27 c.p., burning at an efficiency of about 1:1 watts 
per candle-power, taking 0:2 to 0:25 amperes, the diameter 
of the filaments is 0'03mm. The jet from which this filament 
is squirted is, of course, much larger. Аз an example, 
the diameter of the jet at point of issue from the diamond 
is about 0:055mm. The thread, after being squirted, 
shrinks to when dried 0 050mm. After it has been heated 
to а red heat under exclusion of air it becomes a very 
porous filament, with a diameter of 0'045mm. When this 
is sintered by the passage of an electric current, which 
raises it to the brightest white heat, its length is reduced, 
and it finally shrinks down to а diameter of 0 050mm. The 
shrinkage is caused by the removal of the carbon and other 
material forming the organic binding medium, which 
originally amounted to 84 per cent. of the volume of the 
paste. It follows that during the whole process 84 per 
cent. of the original volume must disappear, and the 
shrinkage corresponds to a linear contraction of 55 per 
cent. it is easy to alter the amount of shrinkage by 
selecting suitable proportions of the binding medium or by 
adding volatile substances which disappear on heating. 

During this heating process the filament is fastened in 
clamps and placed in globes or other arrangements con- 
taining certain gases. ‘Ihe heating is effected by the electric 
current to a gradually increasing amount, and while the 
thread decreases in length and diameter it at the same time 
allows the passage of increased currents. This is due to 
the sintering of the particles and also to the filament being 
freed from carbon, which even in minute quantities increases 
its resistance. The proccss is controlled by the operator, 
who has a voltmeter and ammeter to guide him. The 
current increases rapidly at first, but reaches a ‘constant 
value within a few minutes. This is common to all sinter- 
ing processes, and the same phenomena are observed with 
osmium, iridium, or molybdenum filaments. The filament 
so obtained is elastic but brittle—that is, the Osram thread, 
003mm. diameter, can be bent into a loop of about lem. 
diameter without breaking. After this bending it returns 
to its original form. Each filament is fastened on to its 
leading-in wires without the application of any paste. This 
is carried out in the following way. The end of the leading. in 
wire is melted down to a small globule by means of an 
electric arc. This globule holds the filament securely, and 
the resistance from the passage of the current from the 
leading-in wire to the filament is negligible The evacuation 
of the lamp is carried out in the same way as with carbon- 
filament lamps. Any process, mechanical or chemical, is 
suitable, but it is found that any traces of the gases 
occluded. in the tungsten filament escape much more slowly 
than in the case of the carbon filament. The result is that 
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the evacuation process requires a longer time with the 
Osram than with the carbon filament-lamp. 

The other method of constructing tungsten filaments was 
developed by Drs. Just and Hanaman simultaneously with, 
but quite independently of, the Deutsche Gasgliihlicht 
Aktiengesellschaft. Their lamp was introduced com- 
mercially under the name Just- Wolfram." They use 
what is known as the “coating process " as described in the 
British Patents 11,949 of 1905 and 3,684 of 1906. This 
interesting process is carried out as follows: Ordinary 
carbon filaments of very small diameter, 002mm. to 0'06mm., 
are raised to & bright red heat by means of an electric 
enrrent in an atmosphere of volatile tungsten compounds 
in the presence of hydrogen. The compounds most used 
are the chlorides and oxychlorides of tungsten. The heat 
of the filament causes the hydrogen to reduce the volatile 
metallic compounds, depositing the metal in homogeneous 
condition оп the carbon filament. A later patent discloses 
a process whereby three or more filaments are coated in 
series at one operation. After the filaments have been 
coated in this way, their transformation into pure tungsten 
filaments is carried out as follows: The filaments are sub- 
mitted to the action of an electric current in an atmosphere 
of highly rarefied inert gas, such as, for example, hydrogen 
at a pressure of about 20mm., until they show the clearest 
white incandescence. This process causes the carbon to 
combine with the tungsten surrounding it, forming a 
carbide. This change is so complete that in the resulting 
filament the cross-section is tubular, and no carbon can be 
distinguished under a microscope at the point of fracture. 
The filaments so obtained containing carbon (mostly a 
carbide) present a glittering white metallic appearance. 
In the next process they are raised to a high temperature 
through the passage of an electric current while they are 
surrounded by a mixture of hydrogen and a little steam. 
This causes the carbon to be oxidised by the same reactions 
which go on in the water-gas process. The carbon may, 
however, be eliminated by any other method which gives 
a resulting filament entirely free from carbon. Further 
improvements of this process, first described in the British 
Patent 11,949 of 1905, have been disclosed in the British 
Patent 3,684 of 1906. 

Drs. Just and Hanaman have also obtained patents 
(British Patent 9,349 of 1906) protecting the process of 
mounting their tungsten filaments to the leading-in wires. 
This is effected by means of a paste consisting of finely 
divided tungsten metal mixed with coal tar or gum. These 
paste mounts are dried and finally made red hot by any 
suitable means before the filament is heated in the bulb. 
The supports used in these lamps are made of suitable 
metal  Exhausting is done in a manner similar to that 
employed for carbon lamps. The filaments made by this 
process have a light-grey silvery appearance and a little 
smoother surface than those made by other methods—in 
fact, they most nearly approach the appearance of a drawn 
wire. ‘Though this process is entirely different from the 
“paste” process, the final result in each case is a pure, 
sintered filament of tuogsten metal. The sole difference is 
that the filament made by the Just and Hanaman process 
is tubular. As regards economy, the tungsten or Osram 
lamps produced by either of the above-described processes 
have identically the same characteristics. It has been 
proved that these lamps will burn for from 1,000 to 2,000 
hours with a consumption of about one watt per candle- 
power without any appreciable falling off in the candle- 
power. Of all the metals which have been experimented 
with up to now, only pure tungsten has such a life. In 
economy, the result is also better than has been obtained 
with other filaments—thus, the osmium filament takes 
1:5 watts and the tantalum 1:7 watts for direct current and 
somewhat more for alternating. 


OUTPUT AND EFFICIENCY. 


In the following comparisons between the Osram and 
carbon lamps I have adopted the Hefner candle-power in 
every case, as this has so far been the standard mostly used 
when metallic-filament lamps have been discussed. At the 
present it is found next to impossible to try to standardise 
metallic-filament lamps per candle-power. It would make 
the lamp commercially impracticable. The metallic-filament 
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lamps resemble in characteristics more the incandescent gas 
mantle than carbon-filament lamps, and there is, therefore, 
nothing unreasonable in demanding а similar treatment 
for them as is accorded to the incandescent gas mantle. 
The normal efficiency of both Osram and Just and 
Hanaman lamps of all voltages is about one watt per 
candle-power. At such efficiencies they burn 1,000 hours 
without а perceptible decrease of candle-power. The 
following figures give a comparison between the energy 
taken and power radiated from the surfaces of Osram and 
carbon filaments: The filament of a 25-c.p. Osram lamp, 
consuming per mean horizontal candle-power 1'1 watts, 
has a total surface of about 50 square millimetres, which 
equals per candle-power 2 square millimetres, or per 
watt of supplied energy 1°8 square millimetres. A good 
surfaced carbon filament consumes per mean horizontal 
candle-power 3°5 watts = per candle-power 5:5 square milli- 
metres, or per watt of supplied energy 1°57 square milli- 
metres. It results, therefore, that 1 square millimetre 
surface of Osram filament gives 0°5 c.p, and consumes 
0°55 watt. Onesquare millimetre surface of carbon filament 
gives 0'182 c.p., and consumes 0°63 watt. 


RADIATION. 


It will be seen from the above figures that the Osram 
filament radiates only 87 per cent. of the energy radiated 
by an equal surface of the carbon filament, but gives 
275 per cent. of the light given by the carbon filament. 
If the kind of radiation were the same in both cases, the 
carbon filament ought to get hotter than the Osram filament 
by about 60deg. C., because of the higher total radiation 
per unit of surface. Oa the other hand, considering the 
greater light emanating from the Osram filament, it ought 
to exceed the carbon filament by about 200deg. C. These 
contradictory conclusions show clearly how different is the 
radiating power of the Osram filament as compared with 
the carbon filament. The latter behaves much more like 
the “ black body ” of the radiation theory. From approxi- 
mate calculations, the temperature of an Osram filament 
burning at 1:1 watts per candle-power is about 250deg. С. 
higher than that of a carbon filament burning at 5:5 watts 
per candle-power. If a carbon filament were to be 
overrun to such an extent аз to consume only 
11 watts per candle-power, its temperature would 
then have to be raised by 360deg. C. The favourable 
radiating properties of the Osram filament, therefore, 
mean that its temperature is 100deg. lower than that of a 
carbon filament of the same efficiency. If it were not so 
possessed of this radiating property it would have to be 
burnt at an efficiency of 1:5 to 1:6 watts per candle-power, 
in order that it might have the same life it actually possesses 
at 1`1 watts per candle-power. 

A further favourable property possessed by all tungsten 
filaments is their high positive temperature coefficient of 
electrical resistance. If one takes the resistance of carbon, 
tantalum, osmium, and tungsten filaments at ordinary 
temperatures, the resistances at those temperatures which, 
in а vacuum, correspond to 1:5 watts per candle, will be as 
follows : 


For a earbon filament ............ 
For а tantalum filament 
For an osmium filament 8:50 times. 

For a tungsten filament 11:00 times the original. 


At temperatures of about 2,200deg. C. absolute, each 
increase of temperature of 10deg. increases the resist- 
ance of a tungsten filament about 0°45 per cent. If 
the pressure is raised from 100 to 104°5 volts, the 
current rises from 1 to 1:027 amperes. For a carbon 
filament the amount of the increase would be from 1 to 
1:05 amperes. The total energy supplied, therefore, rises 
in the former case about 7:5 per cent, and in the latter 
about 9°7 per cent. Near the normal conditions the light 
of a carbon-filament lamp rises and falls with the 6'3 power, 
that of a еи lamp with the 5:6 power, of 
the voltage. The latter differences are too great to be 
explained by the increase of energy caused by the change 
of pressure. The small changes in the light of the Osram 
lamp, as compared with a carbon lamp for the same change 
of voltage, can only be completely explained by the 
supposition that with a change of energy the radiated. 


0:55 of the original. 
m 5:70 times. 


light 


is altered in a different way with the two lamps. A simple 
calculation shows that near the normal efficiency the light 
of a carbon lamp changes with the third power of the 
energy, whilst such change for an Osram lamp progresses 
with 2:5 power of the energy. These proportions have a 
very important practical consequence, which is clearly 
shown by the accompanying curve (Fig. 1) and Table I. 


TABLE I. 

Increase of light due to 10 per cent. 
increase in voltage ..................... 
Decrease of light due to 6 per cent. 
decrease of voltage. 21 „, "duc 39. dd 


It will be seen that the Osram lamp is much less affected 
by changes in voltages. Thus, if the pressure is decreased 
by 6 per cent. from the normal, the light from a carbon- 
filament lamp is reduced so much that it is a considerable 
drawback, whilst the reduction of light from the Osram 
lamp is not considerable. 


HicH-VoLTAGE LAMPS. 


High-voltage metallic filaments of the Osram type have 
recently been put upon the market manufactured both by 
the D.G.A. and the Just-Hanaman processes. A number 


Osram. 
56 per cent. 


Carbon. 
84 per cent. 


of these have been tested in commercial use and under 
special conditions to ascertain their life. From the results 
obtained the average life of a 1-watt 1-c.p. lamp seems to 
be between 800 and 1,000 hours. During this period there 
is no appreciable drop in candle-power, and the lamps have 
shown themselves to be equally good as the low-voltage 
Osram or Just lamps. These high-voltage lamps, made for 
from 200 to 250 volts, require double the number of 
filaments used in the low-voltage lamps. It is evident, 
therefore, that they cannot be produced for small candle- 
power. Up to the present 40 c.p. to 50 с.р. is about the 
lowest unit that has been obtained in a commercial lamp, 
and some extraordinary development or discovery will 
have to be made before that candle-power can be largely 
reduced. | 


THE USE or 110-VoLT LAMPS ON 220-VoLT CIRCUITS. 


In во far as the lamp is different from the carbon lamp, 
it will therefore, always be necessary to rely on series 
runniog whenever low units of light are required on high- 
voltage circuits. Thus, for public lighting (especially for the 
lighting of large spaces), the convenience of one lamp will 
be apparent, and people will stretch a point to use 50 c.p. 
for such purposes whenever they can; but for the use of 
private houses and confined spaces it will always be neces- 
вагу to revert to lamps burning in series. 'To meet this 
demand, elaborate arrangements have been made at the 
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Osram Works for testing lamps that will run in series. They 
are tested to one-hundredth of an ampere, and sorted out 
in from five to seven series numbers according to the type 
of lamp and carefully marked, and the ‘reference numbers 
(ranging from, say, 28 to 38, which are marked on 
the caps of all lamps singled out for series burning) 
practically mean the consumption of current is 0:028, 0:029, 
0:020, 0:051, etc., of an ampere. This running of Osram 
lamps in series can be avoided to а very large extent in 
those areas where the supply is given on the alternate- 
current system. In such cases, where the wiring of the 
premises to be lighted is carried out on the sub-circuit 
үр (as recommended in the wiring rules of this 

stitution), it is an easy matter to group up the circuit 
into two halves, and to connect these halves in series. If 
it could be ensured that there would be always an equal 
number of lights burning in each of the groups of circuits 
connected in series in this way, nothing further need be 
done. As this is not possible in most cases, an auto-trans- 
former has to be added, and connected up as shown in 
Fig. 2. These tungsten-filament lamps burn equally well 


*— — — 200v.mains —— »; 


! 


100 v. IOOV 
Fic. 2. 


on either continuous or alternating current, and are quite 
independent of both frequency and wave-form. 


(To be continued.) 


IGNITION CELL CHARGING PLANT. 
BY FOURD ELY. 


It can hardly be too emphatically pointed out to users of 
motorcar ignition and kindred accumulators that skilled 
recharging is a dominant factor in the life of such cells. 
With this end in view the Dumfries Electricity Works, at the 
instance of the local motor company, have lately fitted up 
a set of apparatus, a description of which may interest 
some of your readers. This installation consists of a }-h.p. 
double-wound motor-generator, the primary circuit of which 
is connected to the 230-volt continuous-current mains of 
the Dumfries Electricity Works through an automatic 
switch and series speed regulator ; the secondary windin 
providing the electricity for charging at the Меге: 
pressure of 3-30 volts. 

So much for the motor-generator, then, which is already 
in such common use as to require no further description. 
The great feature of the plant under review is the pro- 
vision for storing electricity during the operation of 
charging customers’ ignition cells. There is thus provided 
a second source of energy, making it convenient to continue 
charging all through the night by discharge from the 
storage battery, under perfect control, without attention 
and without anxiety. To make this arrangement possible 
the charging current from the generator is led first through 
an ordinary starting switch fitted with double automatic 
cut-outs to о overload ог the running back of the 
cells, should the primary cireuit be inadvertently broken, 
and the motor brought to rest. The main circuit of this 
switeh is in the secondary circuit, the no-volt release 
being connected across the primary terminals of motor- 
generator. 

The current then passes to a switchboard having five 
eireuits in parallel, in each. of which provision is made for 
connecting an ignition cell of any of the usual sizes by 


BB . — 


means of flexible conductors plugged into concentric 
sockets, thus making sure of correct polarity. А dead- 
beat moving-coil ammeter with a scale divided into tenths 
of an ampere is mounted on this board, so that by means of 
two-way switches the current in any or all of the five 
circuits can be seen at a glance. In each of these five 
circuits are two low resistances—viz., of 0'3 ара 0°15 
respectively—which may be switched in or out as the con- 
dition of individual cells demands. The exact voltage of 
any cell can be read on charge while the current is flowing 
(which is, of course, the only reliable method), as from 
each plug separate voltmeter wires are taken to a double- 
pole seven-way voltmeter switch. A standard moving coil 
voltmeter is permanently connected across this switch, and 
has an evenly-divided scale calibrated in fifths of a volt 
ranging from 0-12 volts. 

From the switchboard the current passes to a double- 
pole two-way charge and discharge switch, which, in the 
present case, would be in the charge position. This position 

uts the switchboard in series with the storage battery. 

e current now flows from the charge switch through 
a multiple -contact adjustable resistance of 3-15 ohms, 
12-6 amperes, to a special socket connection into which a 
24-ampere flexible cord can be plugged connecting the 
storage battery. This battery is of the Tudor Accumulator 
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Diagram of Charging Gear. Charge- Ignition Cells in Series with Storage 
Battery. Discharge—Storage Battery in Parallel with Ignition Cells. 


Company's latest pattern in glass boxes, mounted on oil 
insulators and pitch-pine stands, and consists of four cells 
of 160 ampere-hours capacity. From the storage socket the 
current returns through the opposite pole of the charge 
and discharge switch direct to the generator, thus com- 
pleting the series charging circuit. Supposing the storage 
battery to be fully charged, this socket may be short- 
circuited by removing the battery plug and lead and 
substituting a special short-circuiting plug. These plugs 
are large size ordinary two-pin plugs, but to preserve 
polarity the pins are of different diameter. 

Now when it is required to take current for cells to be 
left on all night, the charge and discharge switch is thrown 
in to the discharge position, which has the effect of putting 
the storage battery in parallel with the switchboard and its 
five circuits, and isolates them entirely from the generatin 
plant. The adjustable resistance is now set to the tota 
current required in those of the five circuits in use, the 
relative currents being adjusted by cutting in or out the 
small resistances in each of the switchboard circuits in use. 
Thus it is possible to charge ‘cells of various capacities at 
rates proper to each, at one and the same time, surely an 
improvement on the method one usually sees—viz., a string 
of various sizes in series, the charging current governed by 
the smallest cell, which, as often as not, is being grievously 
over-run to try and get the larger cells done in time; the 
result being (as the motorist finds to his cost) that the 
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г is permanently damaged, and the latter never really 


THE ELECTROLYTIC THEORY OF THE CORROSION 
OF IRON.* 
BY ALLERTON 8. CUSHMAN. 


(Concluded from page 702.) 


In the pink zones, as would naturally be expected, the 
iron remains ute bright as long as the pink colour per- 
sists. In the blue zones the iron passes into solution and 
continually oxidises, with a resulting formation of rust. 
Even the purest iron develops tbe nodes in the ferroxyl 
indicator, but impure and badly segregated metal develops 
the colours with greater rapidity and with bolder outlines. 
This result would, of course, be expected, as in pure iron 
the formation of poles would be conditioned by a much 
more delicate equilibrium than in impure iron, where 
changes in concentration of the dissolved impurities would 
stimulate the electrolytic effects. 

In the writer's opinion these effects which are produced 
in the ferroxyl indicator constitute a visible demonstration 
of electrolytic action taking place on the surface of iron, 
and causing rapid corrosion at the positive nodes. We 
have, however, still another ocular demonstratiou of the 
truth of this theory. If a section of rolled metal, such as 
sheet or plate, is immersed in water, if the electrolytic 
theory is correct, rusting must take place with the 
establishment of positive and negative spots or areas. 
At the positive points iron will pass into solution and be 
rapidly oxidised to the loose colloidal form of ferric 
hydroxide which is characteristic of rust formed under 
these conditions. It is a well-known fact that colloidal 
ferric bydroxide will move or migrate to the negative pole 
if subjected to electrolysis. We may, therefore, consider 
the possibility of two separate effects that may be 
produced—viz., when a positive centre is surrounded by 
a negative area, and vice versá. These two conditions may 
be graphically represented by the two circles A and B: 

- + 
-+-+-+. 
- + 

Now, as rusting proceeds we shonld expect in the case 
of А that the ferric hydroxide would be piled up in а cone 
at the centre. That this is precisely what is taking place 
whenever а sheet of metal rusts under water, a low-power 
microscope very clearly shows. The photomicrograpbs, in 
which the craters and cones are clearly shown, have been 
published in the bulletin referred to above. If you are 
willing to accept the electrolytic theory of corrosion, you 
will very naturally inquire in what respeot it points the 
way to an improvement in the conditions as they exist at 
the present time. It follows from what has been said tbat 
the more carefully lack of homogeneity and bad segrega- 
tion are guarded against during the processes of manufac- 
ture, the less likely is the metal to suffer from rapid 
corrosion. If the iron contains metallic impurities dis- 
solved in it—such as manganese, which differ electro- 
chemically from iron—trouble is sure to ensue if there is 
& lack of homogeneity in the distribution of the impurity. 
In the old days, when iron was made more slowly and 
received more careful working than is possible in the 
present day, serious corrosion of iron was not the important 
problem it has since become. 

The writer has in his possession a hand-forged nail which 
is still in good condition, which was driven in the old 
Masonic hall at Richmond, Virginia, in 1807, and for a 
long portion of this time it has been freely exposed to the 
weather. There is a widespread opinion, which the 
writer shares, that the old re-wrought or puddled iron 
of 30 years ago is more resistant to corrosion than most of 
the modern steels. 

But the interesting point is that modern steels vary во 
widely from each other. If we have a metal in which the 
electrical potential for any reason varies from point to 
point on the surface, we have the precise conditions which 
are necessary in order to establish the local nodes of 


* Paper read before the American Electrochemical Society. 


electrolytic action on the surface which lead to rapid 
corrosion. It is apparent, therefore, that if we are to allow 
the presence in structural steel of comparatively high per- 
centages of metallic impurities, such as manganese, we 
must attempt to obtain an extremely homogeneous dis- 
tribution of such impurities. It is for this reason princi- 
pally, in the opinion of the writer, that the more quickl 

and more carelessly the metal is manufactured and rolled, 
the more quickly it disintegrates under corrosive influences. 
As has been pointed out before, there are two methods of 
meeting the problem: first, to keep the percentage of 
metallic impurities as low as possible, and, secondly, 
to guard against segregation and imperfect chemical 
homogeneity in the metal In experiments we have 
made looking to the manufacture of a corrugated 
steel culvert for use in road building, it has been 
found by the author that corrugated metal, running as 
low as 0°04 manganese, has been more resistant to 
the corrosive test employed than the ordinary steel of 
the day, which ЧАГУ earries about 0°5 per cent. 
manganese. Material of this kind has not been available 
for a sufficient length of time to determine whether under 
service conditions this low manganese metal will be longer 
lived, but it can safely be stated that the indications are 
all in its favour. 

Considerable attention has been given to the peouliar 
passive condition that can be induced on the surface of 
iron by contact with solutions of certain oxidising agents. 
Without going into the details of this phenomenon, which 
have been already published, I will refer briefly to the 
peculiar action of chromic acid and ite salte. Polished 
specimens of steel may be kept ке without suffer- 
ing corrosion when immersed in а dilute solution of 
potassium bichromate. On first thought it would seem a 
paradox that a strong oxidising agent should have the 
effect of preventing the oxidation of iron, and yet this is 
the case. 

According to the theory of the writer, the oxidising 
agent polarises the surface of the iron to the condition of 
an oxygen electrode, so that it is immune from the attack 
of the hydrogen ions ; thus the whole electrolytic process 
is checked or inhibited. A curious feature of this action 
is that it is to a certain degree persistent after the 
metal has been removed from contact with the oxidis- 
ing solution, washed, and wiped. This phase of the 
phenomenon requires further study, but at the present 
time it does not appear probable that the induced passive 
condition can be maintained on the surface to an extent 
that would make it of practical value for treating struc- 
tural steel. With regard to the preservation of boilers 
tubes, and for certain special purposes, it is still a question 
whether a practical application of these principles will be 
found. | 

In conclusion, it шау be said that there is reason to зоре 
that the time із not far distant when specifications may 
drawn for material that is going into service under con- 
ditions which make it particularly subject to corrosive 
influences. The possible added cost of such \ 
resistant metal will be small in comparison with the 
which will be derived from its use in the long run. 


y 
efita 


LONDON POWER BILLS. 


The Select Committee of the House of Lords presided 
over by Lord Cromer is still considering the first of the 
London Electric Power Bills—i e., the London and District 
Electric Power Bill. The greater portion of the time since 
the appearance of our last issue was taken up with the 
examination and cross-examination of Mr. Robert Hammond, 
one of the engineers. On Wednesday financial evidence 
was given by Sir Hugh Bell, one of the promoters. In 
examination by Mr. J. D. Fitzgerald, K.C, Sir Hugh 
Bell said that in embarking on an undertaking of во 
speculative a character as that of supplying electricity 
to London on а wholesale scale, it was essential that 
the undertakers should have extensive powers to enable 
them to safely recover the capital invested, and it was 
from this point of view that the purchase clause had been 
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drafted. Their object was to knit together the consumers 
of London and supply them with electricity at a cheap 
rate, and to do this the undertakers must be able to raise 
their capital on reasonable terms. To do this they wanted 
to be able to show subscribers that they would get their 
capital back. Не had gone carefully into the figures con- 
nected with the scheme, and was satisfied that it was a 
sound and workable one, and one for which they would be 
able to raise the money if passed substantially in its present 
form. He undertook to be responsible to find £250,000, 
and be was authorised by Lord Fitzwilliam to say that he 
was prepared to take a substantial interest. Asked by 
Lord Welby as to the manner in which the capital would 
be raised, he said if they went into the market to raise large 
sums of money they would have to pay for it. At a time 
like the American crisis it would have been impossible to raise 
any money, butgiven ordinary conditionsof the money market 
he believed the money they required could be raised on 
fair and reasonable terms. Mr. Coward, K.C., on behalf of 
the London County Council, pressed witness to say what 
price he had in his mind as to what he could raise the 
capital at. Witness said it was quite impossible for him to 
answer such a question. Questioned further, witness said 
they preferred their own purchase clause to the one which 
was inserted in the Administrative Company’s Bill. 
Mr. Owen Smith, another promoter, said that the other 
romoters were Mr. Vincent York, Mr. Guinness, Mr. 
rge Young, and Mr. R. Miller. It was not anticipated 
that they would make any direct issue to the public, but 
у would get the money they required through financial 
ouses. 


FRANCO-BRITISH EXHIBITION. 


We understand that good progress is being made with 
the arrangements in connection with the electrical section 
at the Franco-British Exhibition at Shepherd's Bush which 
is being organised by the officials of the London electricity 
supply companies. It is gratifying to note that the com- 
panies are receiving municipal support in their endeavour 
to make their section a success. The first local authorit 
owning an electricity undertaking to throw in its lot wit 
the companies is the St. Pancras Borough Council, whose 
Electricity and Public Lighting Committee are recommend- 
ing that а sum not exceeding £25 be contributed by the 
Borough Council towards the expenses ineurred in provid- 
ing an eleotrical exhibit at the Franco-British Exhibition. 


LONDON UNITED TRAMWAYS BILL. 


On Wednesday, Mr. D. A. Thomas's Committee of the 
House of Commons passed the preamble of the London 
. United Tramways Bill, which provides for the electrifica- 
tion of a short tramway and the construction of a tramway 
over Kew Bridge. 

Mr. BALFOUR Brownz, K.C., for the promoters, said the 
on d was from tbe County Councils of Surrey 
and Middlesex, who refused consent. 

Sir CLIFTON ROBINSON stated that in the whole of the 
company’s district £1,000,000 of capital had been exacted 
from them by local authorities, so that instead of giving a 
return to their sbareholders of 5 per cent., as they should 
have done if the wayleaves and exactions had been 
eliminated, they had paid only 1 per cent. 

The committee passed the preamble of the Bill, but 
ordered a clause to be inserted providing for wayleaves of 
£500 each per year being paid to the County Councils of 
Surrey and Middlesex. 


LONDON COUNTY COUNCIL TRAMWAYS. 


At Tuesday’s meeting of the London County Council Mr. 
W. W. Thompson (chairman of the Highways Committee) stated 
that his committee would not be able to report next week on 
the G. B." system of electric tramway traction in the White- 
chapel-road, which was stillin an experimental stage and had 


not yet been passed by the Board of Trade. He was asked by 
a member of the Council what the effect would be on a horse 
coming into contact with a live stud. Не replied that the 
animal would suffer from the staggers, but without fatal result. 
The accident, however, showed that there was a danger until 
this difficulty was overcome. There had also been a great 
escape of gas in the Mile End-road, and until that was overcome 
it would be impossible to run the cars, but it was the fault of 
the gas company, for the soil was impregnated with gas. 

The report of the Highways Committee submitted to the 
same meeting contained estimates involving large capital 
expenditure on tramways. The committee asked for ,550 
for the track work and electrical equipment in connection with 
the reconstruction for electric traction of the existing tramways 
from Loughborough Junction to Norwood. The total estimated 
cost of the whole of the work was £77,540. For the supply of 
175 bogie-truck double-deck electric cars fitted with roof covers 
and draught screens the committee asked for £179,450, an 
average of £1,025 a car, as compared with £1,084 each for the 
last 500 cars purchased. For the purchase of rails required for 
the construction or reconstruction of further portions of the 
tramways a capital estimate of £70,000 was submitted. On the 
purchase and electrical equipment of the portion of the under- 
taking of the Lea Bridge, Leyton, and Walthamstow Tramways 
Company in London it was pro to expend £14,400, and 
for the construction on the underground system of electrical 
traction of the authorised tramways from Dulwich Library, vid 
аар зве and London-road, to Forest Hill а sum of £32,620 
is allotted. 


THE TRAMWAYS AND LIGHT RAILWAYS 
ASSOCIATION. 


Annual Congress. 


It has now been definitely settled, says the Official Circular ot 
the association in its May issue, that this year's congress shall 
be held on two consecutive days, instead of on one day only as 
previously announced. It was felt that the convenience of 
members would be better served by not compressing too much 
business into one day, but by devoting the mornings only to 
papers and lectures ; this will give members а better oppor- 
tunity of visiting the many attractions of the exhibition during 
the afternoons. The dates fixed for the congress are July 9 and 
10. Members will be received in the con hall of the 
exhibition by the chairman of the association and by the 
members of the reception committee at 10.30 a.m. on Thurs- 
day, July 9. At 11 а.ш. Sir Clifton Robinson, one of the vice- 
presidents, will open the proceedings with a lecture on the 
‹‹ Tramways of the World." At 12 noon, Mr. A. Н. Gibbings, 
member of the association, will read a paper on Tramway Rail 
Joints." 

On Friday, July 10, Mr. A. L. C. Fell, vice-chairman of the 
association, will take the chair at 11 a.m. and will open the 
proceedings. Prof. C. A. Carus-Wilson will deliver а lecture 
on ** Rail Corrugation." Members will be given an opportunity 
of discussion at a later meetiug to be held at 55, Parliament- 
street, Westminster, on Friday, July 24, at 4 p.m. At 7.50 p.m., 
(July 10) the banqueting hall at the Franco-British Exhibition 
will be reserved, and dinner will be served to members and 
their friends (including ladies) Members are requested to 
communicate with the secretary (at 55, Parliament-street) as 
early as possible. 


PERSONAL. 


Mr. E. A. Nash, of the St. James's and Pall Mall Electric Light 
Co., has been presented with а handsome brass standard electric lamp 
on the occasion of his ттан 
We are informed that Mr. H. Faraday Proctor, city electrical 
engineer of Bristol, has removed from Redland-road, and in future his 
private address will be д, OE West, Bristol. 

We t to announce the death of Mr. Francis Hughes Webb, 
A. I. E. E., formerly secretary of the Institution of Electrical Engineers, 
who passed away on the 17th inst. in his eighty-fourth year. 

The London Gazette announces that the partnership between Messrs. 
B. G. Jones and G. H. Ingham, carrying on business as electrical 
engineers at 33, Commeroial-street, Newport, has been dissolved by 
mutual coneent. 

The Derby Town Oouncil have increased the of Mr. W. C. 
Pinn, works superintendent, electricity department, from £185 to 
£200 per annum, and that of the chief clerk (Mr. H. Munns) from 
£2. 10s. per week to £140 per annum, with a further increase to £150 
at the expiration of 12 months. 


Epsom.—The Rural District Council have received from the Board 
of Trade the print of the provisional order granted by them to the 
Woking Electric Supply Co. in respect of the extension of their area 
of supply as finally approved, 
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TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
C. H. W. Bices, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed. Letters. should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal. 


INSTITUTION AND SOCIETY NOTES. 


Institution of Electrical Engineers. 


At a meeting of tho Institution of Electrical Engineers 
held on the 14th inst. the following were elected : 


Associate Members.—W..N. Cochrane, York Cottage, Bowdon, 
Cheshire : P. Cordiner, Р.О. Вох 115, Roodepoort, Transvaal; P. L. 
Davis, 57, Botanic-road, Liverpool; H. W. Edwards, Corporation 
Electricity Works, Burslem; H. A. Fleet, 7, Plevna-terrace, Savile 
Town, near Dewsbury; J. A. Fraser, 7, School-road, Moseley, 
Birmingham ; E. H. Rhodes, P.O. Box 29, Para, Brazil; W. V. 
. Waite. 14, Dudley-terrace, Leith. 

Students —H. R. Olimie, B.Sc., care of Messrs. Mavor and Coulson, 
Limited, 47, Broad-street, Mile End, Glasgow; I. К. Kaul, д5. 
Fulkner- street, Liverpool; W. T. Magrath, Doriscourt, Hall Green, 
Birmingham ; W. Pate, B. Sc., Blacktoun House, Carron, Falkirk. 


PROPOSED INSTITUTE OF METALS." 


We have received a circular, signed by Mr. William H. 
Johnson (Messrs. Richard Johnson, Clapham, and Morris, 
Limited, Manchester), announcing that a meeting will be held 
on Wednesday, June 10, at 2.30 p.m., at the Institution of 
Mechanical Engineers, with reference to the formation of the 
proposed new Institute of Metals," which was decided upon at 
a meeting held in Manchester on March 11. 


FORTHCOMING EVENTS. 


Fripay, May 22. 

Physical Society, — At 5p.m., in the physics ку of the Royal 
Oollege of Science, Imperial Institute-roa!, South Kensington, 
“Оп the Spectrum Top." by Mr. С. P. Sexton; ''On the 
Coefficient of Diffusion," by Mr. B. W. Clack ; '' On the Produc- 
tion of Small Alternating Currents of Variable Frequency suitable 
for Telephonic and other Measurements," by Mr. B. 8. Cohen. 


SATURDAY, May 25. 
Junior Institution of Engineers.—Visit to Avonmouth Dock 
works and electricity works, Bristol. 
TvEespAv, May 26. 
Faraday Soctety.—At 8 p.m., at the Institution of Electrical 
. Engineers, 92, Victoria-street, ''Some Aspects of the Work of 
Lord Kelvin,” by Sir Oliver Lodge (presidential address), 
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OBITUARY. 


We regret to learn of the death on Sunday last of Mr. 
Francis Hughes Webb, who for over 20 years acted as 
secretary of the Institution of Electrical Engineers. Mr. 
Webb was born in London in 1824, and thus was in his 
eighty-fourth year. When he resigned this position in 
1898 he did not withdraw his interest in the work of the 
Institution, and it has been a pleasure to see him so often 
attending the meetings and the annual conversaziones. We 
are pleased to think that our old friend for 10 years 
enjoyed the well-merited repose he sought when giving 
up the arduous duties as secretary to the Institution. 
For the benefit of those who had not the privilege of 
knowing Mr. Webb so intimately as we did, wo 
reprint the following from our issue of Jan. 7, 1898: 
"Every man who mingles in the real work of the world 
always feels regret when one of the honest workers leaves 
a sphere of labour he has adorned so long, and the regret is 
intensified to those who have been the immediate colleagues 
and fellow-workers. Thus, every member of the Institution 
of Electrical Engineers will regret the resignation of Mr. 
F. Н. Webb, although they will sympathise with his desire 
for a little rest and leisure. Itis about 20 ycars ago that 
Mr. Webb was appointed secretary of the then Society of 
Telegraph Engineers, and it may be well to glance at the 
progress of the Institution during that period. In the 
first place the number of members has about trebled, 
as might be expected, the year 1878 being on the 
brink, so to speak, of the new electrical era. Paris 
was gay in 1878, but so far as electricians are 
concerned their innings can hardly be held to have 
started till the Paris Exhibition of 1881. The English 
Institution had meetings in Paris in 1881 and again in 
1889, in both of which the secretary was necessarily an 
active participant. As regards the Vienna Exhibition of 
1883, Mr. Webb was one of the secretaries to the commie- 
sion. He also took an active part in the meeting at Edin- 
burgh in 1883, and at the Healthreies in 1884 When, 
then, we consider the increasing number of members during 
these early years of his secretaryship, and the arduous 
labours attached to the management of these various meet- 
ings, and find also that the library was opencd in 1881, 
while the throes of incorporation were concluded in 1883, 
it must be acknowledged that the secretary was fully 
occupied But this was not all. The society bad during 
these years under consideration fire rules, iesded first 
ia 1883, again in 1888, and again in 1897. Tho 
eighties were indeed busy years, for annual premiums 
were instituted in 1882, students' meetings commenced in 
1887. The work in connection with all these matters needed 
energy and tact, which the results show were not lacking. 
The good work of progress did not stop, however, at the 
end of the eighties, for we find the Salomons scholarship 
founded in 1891, а building fund begun in 1894, and 
students' visits to works inaugurated in 1896, to say nothing 
of consultations that would naturally arise between tbe 
Board of Trade and the Institution over electrical matters 
during this period. Perhaps the point that appeals most to 
business men is the change in the financial position of the 
society. When Mr. Webb took office the finances were 
not healthy, the balance was on the wrong side, while now 
he leaves the financial position healthy, with large balances 
on the right side. These are a few of the facts concerning 
the work of the Institution during the secretaryship of the 
gentleman who has resigned the office he has so long and 
80 honourably filled." 


ELECTRIC EXTENSIONS AT BLYTH. 


The seaport of Blyth, on the North-Eastern Coast, is 
rapidly attaining ап important position as the outlet for 
the vast quantities of Northumberland steam coal which 
annually are exported to the Continent, inasmuch as it is 
one of the main converging points for the goods traffic of 
the railway system in the northern and eastern sections 
of the county, in which are located the large majority of 
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the coal mines. The North-Eastern Railway Company 
pursues a vigorous policy with regard to the development 
of this trade, and very much of the traffic proceeds to 
the jetty at North Blyth, where coaling proceeds almost 
uninterruptedly. 

In connection with recent extensions, Messrs. Cowans, 
Sheldon, and Co., Limited, of Carlisle, have just erected a 
very fine example of fixed electric wharf crane intended 
primarily for coaling purposes, but which can be used also 
for general quayside work, it being a duplicate of one 
previously erected at the same docks by this firm. It is 
fitted with lifting, slewiug, and derricking motions, and is 
capable of lifting the full load of 84 tons at a maximum 
radius of 32ft. The various motions are worked at the 
following speeds: lifting, 81 tons at 22ft. per minute; 
slewing, 81 tons at 200ft. per minute; derricking, 81 tons 
at 50ft. per minute. 

The lifting and derricking barrels are driven by the same 
motor, aud are geared in such a manner that the load 
remains at a practically uniform level when the radius is 
being varied. For the slewing motion an independent 


motor is provided. In order to take the dead weight of 
the crane, a ring of turned steel conical rollers is fitted at 
the bottom of the mast, while the horizontal thrust is taken 
by a large roller path fixed to the framework of the jetty. 
In order to reduce the space necessary on the jetty plat- 
form to a minimum, the motors and gearing are all fixed 
on a steel frame at the foot of the mast. The jetty and 
mast are strongly constructed of steel plates and angles, 
and particular care bas been taken in providing substantial 
machine castings to quarry the various shafts, pulleys, and 
other gear. 

The electric equipment, which was supplied by Messrs. 
Siemens Bros. Dynamo Works, Limited, consists of a 
20-b.h.p. motor for lifting and derrickiug, and one of 
8 b.h.p. for slewing. The installation was supplied com- 
plete with controllers, resistances, switehboard, and all 
connections by this firm. In order to enable the current 
to be conveyed to the crane at any position, large ring 
collectors are fitted round the mast below the stage level, 
and the illustration shows the general appearance of the 
crane in position, Direct current at 460 volts is used for 
the supply. 


THE MANUFACTURE OF ELECTRICAL 
CONDENSERS.* 
BY G. F. MANSBRIDGE, MEMBER. 


Although electrical condensers are among the oldest 
devices in the art of applied electricity, it is only within 
the last few years that the demand for them has assumed 
any degree of commercial importance. Until about 1898 
pratically the whole of the supplies were for telegraph 
work, but since then the situation has been entirely 
changed by the great development of the telephone 
service of the world, and particularly of the common- 
battery system, in which condensers play a modest 
but important rôle. The magnitude of the present 
demand may be gauged from the fact that the 
aggregate output of condensers in Europe and America 
during 1907 is estimated at the once inconceivable capacity 
of five farads. With manufacture established on this scale 
economy in produetion is imperative, and the skilled 
hand of the ‘nineties who laboriously assembled or 
“ built" his one or two microfarads per day has given 
place to the machine hand who, with less physical distress, 
readily turns out one hundred times that quantity per 
diem. As a result the manufacturing costs have been so 
greatly reduced that condensers equalin quality to those 
produced 10 years ago can now be purchased at approxi- 
mately one-tenth the price. This reduction in cost has 
brought about a yet further increase in the demand, since 
it now pays to employ condensers for many services from 
which they were previously shut out by their high cost. 
Consequent, no doubt, upon the newness of the industry, 
very little seems to have been published in the way of 
precise physical, electrical, or manufaeturing data, and the 
present paper is an attempt to deal with some of the 
technical points which seem to be of the most importance 
in the manufacture and use of condensers. 

Throughout the paper the subject has been looked at 
chiefly from the point of view of the practician; the 
numerieal data quoted must, therefore, be considered not 
as figures obtained in a laboratory, but as representing the 
carefully digested results of workshop tests made in the 
ordinary course on large batches of condensers. These 
tests, though made with reasonable care, may not be of 
the high order of accuracy obtainable with tests of 
isolated specimens taken under laboratory conditions, but 
it is thought that their aceuracy is sufficiently close for 
all ordinary purposes, and that they will be of practical 
value as representing the average of а very large number of 
results obtained under commercial conditions. The author 
has, moreover, no respect for five-figure results worked out 
on two-figure galvanometer deflections. Many of the data 
are gleaned from the records of the Post Office factory at 
Mount-pleasant, Clerkenwell, E.C., and for permission to 
publish these the author has to acknowledge his indebted- 
ness to Mr. J. W. Willmot, I.S.O., the controller of the 
factories’ department of the Post Office. 

For convenience of description, the various types of con- 
densers are considered separately. They fall naturally into 
four chief classes—namely : (1) mica; (2) glass ; (3) paper 
or other fibrous material impregnated with wax, resin, oil, 
etc.; (4) electrolytic cells. 

1. Mica Condensers.—On account of the very high cost of 
mica sheet suitable for the work, condensers of this form 
are but little used. Mica condensers, when well made, 
retain their capacity and insulation better than those made 
of paper, and they have also a higher dielectric strength 
for the same thickness, but the cost per microfarad is 
approximately ten times greater than that of paper con- 
densers. Fortunately, the inductive capacity of mica is 
high (about twice that of paraffined paper), or the labour 
cost would be excessive, since the size of the sheets is 
limited to about 4in. by 3in., the cost of larger sheets of 
uniform thickness being prohibitive. A good working 
thickness is 0:0015in. to 0°002in., and if the material is 
carefully selected there is no necessity, for ordinary pur- 
poses, to use more than one sheet between consecutive 
foils. For purposes where mechanical strength in the con- 
denser plate itself is of special advantage mica is very 


* Paper read before the Institution of Electrical Engineers, 


THE ELECTRICAL ENGINEER, MAY 22, 1908. 


41 


satisfactory, and for standards it is unrivalled. In standards 
the chief desiderata are: (1) constant capacity with efflux 
of time; (2) constant capacity with varying temperature ; 
(3) high insulation and low absorption. 

To obtain (1) it is necessary that the mica and tinfoil 
sheets be perfectly flat and free from inequalities, so that 
they will build up under pressure into a solid mass without 
flexure or mechanical strain; it is also necessary that in 
assembling the sheets all air-bubbles be excluded. To 
obtain (2) advantage is taken of the fact discovered by Dr. 
Alexander Muirhead (U.K. Patent 15,337), 1891, A. Muir- 
head), that the mica sheets have a positive temperature 
coefficient if coated with shellac, and a negative tempera- 
ture coefficient if coated with paraffin. By building a 
condenser in two sections—one treated with shellac and 
one with paraffin way, the variation of capacity within 
ordinary limits of temperature can thus be brought 
practically to vanishing point. To obtain (3) it is necessary 
to use only selected sheets of the finest clear ruby " mica, 
which must be uniform in thickness throughout the sheet, 
and free from cracks, veins, or flaws; spotted or “speckled” 
mica is useless for the purpose.* The shellac employed 
should be the finest button lac dissolved in absolute 
alcohol and carefully strained until perfectly free from 
suspended matter. ‘The building-up or assembling of the 
sheets of foil and mica may conveniently be done on a 
* hot plate," the greatest care being taken to exclude air- 
bubbles, grit, or excess of paraffin or shellac. The desicca- 
tion should be slow but thorough, and the temperature 
should not exceed 212deg. F. The finished condenser 
should be carefully and not excessively pressed, and should 
be allowed to cool under pressure in the ordinary way. 

2. Glass Condensers.— A few years ago the Leyden jar 
would not have called for comment in a practical paper, 
but the requirements of wireless telegraphy and X-ray 
work have latterly increased the importance of apparatus of 
this character, and there is now quite an appreciable trade 
in glass jars for this specific purpose. As is well known to 
wireless workers, Leyden jars, like other condensers, are 
prone to fail in use if at any point there is imperfect 
contact between the conductor and the dielectric, and to 
avoid this difficulty the best plan is to silverplate the 
glass. This may be done by precipitating metallic silver 
on to the glass in the form of a bright continuous film by 
the well-known method employed for silvering galvanometer 
mirrors, etc. The solution generally used is nitrate of 
silver which has been treated with ammonia until the 
precipitate first formed has been completely re-dissolved. 
The surface of the glass must be cleaned with the most 
scrupulous care before plating is attempted, or an imperfect 
coating will result. The silver coating should then be 
mechanically strengthened by a protecting layer of varnisb, 
or it may be over-plated with copper. An important 
development of this silver-plated Leyden jar is to be found 
in the Moscicki high-tension condenser recently placed on 
the market. A brief description of this condenser has 
already been made public, but it is thought that the 
apparatus is of sufficient interest to warrant detailed 
reference, and by the courtesy of Messrs. Isenthal and Co., 
of Mortimer-street, London, the author is able to exhibit 
a condenser of this form in a manner which will permit 
of the construction being readily seen. In the author’s 
opinion this condenser represents the most satisfactory and 
practical high-tension condenser for commercial work which 
has been introduced up to the present. 

The failures of previous high-tension condensers were 
due to imperfect adaptation of the material to the require- 
ments and to the inherent weakness or instability of the 
dielectric, and, as is well known, the working life of such 
condensers was invariably short. In tbe Moscicki con- 
denser great technical skill has been shown in adapting 
the material so as best to meet the onerous conditions. Ап 
imperishable and highly stable material—glass—is used for 
the dielectric, a most intimate and complete contact is 
made between the conductor and the dielectric by chemical 
deposition of silver, excessive strains are avoided at the 
point of high dielectric stress—the edges—by suitably 
thickening the dielectric at this point, and the effects of 


* An interesting memorandum on mica has recently been published 
by the United States Department of the Interior. 


local heating are minimised by water cooling. The failures 
of hightension condensers of other types have no doubt 
engendered & certain feeling of distrust in the minds of 
many station engineers, and it may be that this suspicion 
will take some time to eradicate. In view, however, of 
the large number of stations working with a power factor 
ranging about 0°75, and of the advantages to be gained by 
improving this power factor, the author would suggest that 
the question of installing a battery of modern glass con- 
densers at such stations is worthy of more than passing 
consideration. 

3. Condensers with Paper or other Fibrous Dielectrics.— 
Although this form of condenser has been employed 
for many years, there have been but few important 
changes in the process of manufacture until lately. The 
standard practice up to the last decade was to use separate 
sheets of tissue paper and separate sheets of thin metallic 
foil, and the method employed was to dry the paper by 
heat, then to trausfer it to a bath of hot paraffin wax, and 
after due soaking to build up the condenser on a “hot 
plate,” the paper boing taken sheet by sheet from the bath 
of hot wax. At least two sheets of paper were used 
between consecutive foils, the alternate foils being bunched 
into two books in the well-known way. The paper used 
was of fine quality, giving only a minute percentage of ash 
on incineration, being free from grit, holes, specks, etc., 
and being neutral in chemical reaction. A good working 
thickness was 0°001їп. The metal foil was usually of tin, 
the thickness being about 0 0003in. Obviously this method 
of building condenser plates was slow, tedious, and expen- 
Sive, and it had tbe further disadvantage that as the 
workmen who handled the material were exposed to а 
high temperature, the risk of contamination of the wax 
by emanations from the body was great; indeed, the 
difficulty was such a serious one that the manufacture of 
satisfactory condensers in very hot weather was practically 
impossible, and in London it often became necessary, on 
this aecount, to cease manufacture during the summer 
months. Even in cooler weather it was necessary to 
select workmen who were not prone to perspire freely, 
as only such men could be depended upon to produce 
condensers with satisfactory and permanent insulation. In 
consequence of this difficulty the author found it of advan- 
tage to build up the condenser plates dry in a separate 
room and to desiccate and impregnate the condensers as a 
subsequent operation. .By this arrangement practically all 
the handling was done under more favourable conditions in 
а cool shop, and the electrical results obtained were more 
satisfactory than under the old system, and at the same 
time the cost of manufacture was considerably reduced. 
The slow process of assembling the sheets one by one and 
of handling about 250 separate pieces to make up a 
one-microfarad plate bad, however, still to be reckoned with, 
and the percentage of failures through short-circuit or low 
insulation was considerable, so that the labour cost remained 
an important factor. 

The next step was in the direction of bringing down 
this high labour cost by reducing the number of pieces to 
be handled. The method adopted was to wind up into 
the form of a roll long strips of metal foil, two strips of 
paper being interposed between each foil—that is, six 
strips in all. This method, which was introduced to the 
Post Office by Sir John Gavey in 1899, had, however, 
difficulties of its own. Pure tinfoil of the requisite thinness 
could not at that time be obtained in strips longer than a 
few feet, and the alternatives were: (1) to feed between 
the rolls of paper a series of strips of pure tinfoil some 
4ft. long, each strip overlapping its predecessor by an 
inch or two so as to maintain continuity; or (2) to 
use an alloy of lead and tin which could be obtained in 
continuous lengths. The former was an awkward and 
unmechanical arrangement, and the latter had the disadvan- 
tage of producing a heavy aud bulky condenser. Both 
methods also involved a considerable proportion—rarely 
less than 10 or 15 per cent.—of short-circuits in the 
finished plates brought about by grit in the foil or by 
defects in the paper. In endeavouring to overcome these 
difficulties, the autbor hit upon the idea of using metallised 
or “foiled” paper of the same character as that sometimes 
employed for wrapping up packages of tea, etc. Experi- 
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ments showed that commercial “ tin-foiled paper as then 
made was not sufficiently reliable as an electrical conductor 
for the purpose; indeed, many samples, although having 
appirently an excellent metallic surface, were found to be 
almost as devoid of conductivity as paper itself. Micro- 
scopic examination revealed that this want of conductivity 
was chiefly due to the tin being distributed, not as a con- 
tinuons film over the surface of the paper, but in small 
isolato.] patches, the breaks between the contiguous patches 
being due to small fibres of the paper standing above the 
average level. Further, it was found that even in those 
samples which gave fair conductivity in the plain sheet 
very little creasing of the paper sufficed to destroy the 
continuity. The matter was, however, considered suffi- 
ciontly promising to warrant careful investigation, and the 
difficulties in the way of producing a thoroughly reliable 
conducting surface on such paper were found to be sur- 
mountable (U.K. Patent 19,451, 1900, G. F. Mansbridge) 
For assistance in carryiog this part of the work to a 
successful issue, the author desires to express his indebted- 
ness to Messra. Olive and Partington, Limited, of Upper 
Thames-street, London, who gave the matter considerable 
technical attention at their works, and who were the first 
to produce foiled paper for electrical purposes on a com- 
mercial scale. 
(To be continued. ) 


HALIFAX TRAMWAYS. 


Report of Major Cardew, R.E., and Mr. H. Graham 
Harris. 


The following is the full report which was referred to 
in our last issue. The report is dated May, 1908, and 
addressed to the town clerk of Halifax : 


We have the honour to report that, as instructed by your 
letter of Dec. 4 last, we opened our inquiry on the working 
and inanagement of the undertaking with regard to the safety 
of the travelling public on Feb. 6, 1908, at the Town Hall, 
Halifax. At this inquiry were present your sub-committee, the 
recently appointed general manager, and the rolling-stock 
engineer of your tramways, Messrs. Spencer, senior and junior 
(the late general manager and rolling-stock асе). the 
borough engineer, and the town clerk. The views of the 
chairman and members of the sub-committee as to the scope 
and extent of our inquiry were ascertained, and evidence was 
given by the two present and the two former tramway officials 
and by the borough engineer as to the contributory causes of 
the recent fatal accident, the design and condition of rolling- 
stock and equipment, condition and maintenance of permanent 
way, regulations for drivers and conductors of tramcars, and 
particulars of those routes on which, owing to long and steep 
gradients, curves, and liability to greasy deposit on the rails, 
special precautions are necessary. After this sitting and discus- 
sion we proceeded to the car-sheds, where we made а minute 
inspection of the various patterns of brake, sanding gear, and 
controllers in use at the present time, and also examined the 
equipment generally, and inspected the геран shop and the 
condition of all apparatus under repair. On Feb. 7 we inspected 
all the routes on which steep grades occur, and carried out tests 
on the electric ** run-back brake and оп the three patterns of 
“slipper” brake now in use. We will first describe briefly 
your tramway undertaking generally, and will express our 
opinion in detail on those points needing our comments. 

General Description of Undertaking. —The tramway system 
of Halifax is an electrical overhead trolley system, working with 
the usual direct current at 500 volts. "The total length of tram- 
way route is 37 miles, and this represents 524 miles of single 
track, а great proportion being on steep gradients, in some parts 
as steep as 1 in 9. On these gradients there are many curves, 
some of short radius, many in the centre or busy part of the 
town, with streets crossing the line at right angles, and much 
heavy traffic. The gauge of the track is 3ft. 6in., and the rails 
weighed originally 971b. per yard. Generally speaking, it may 
be said that your tramway routes are bordering upon the limit 
of possible safe working by electric cars fitted with ordinary 
flanged wheels running on grooved rails, for not only are the 
gradients steep, but the hills are long and with many curves, and 
the exudations from the soil and deposits from the air and from 
other traffic frequently produce a greasy surface on the rails. 
Safety can only be secured, even with every possible mechanical 
safeguard and with the most careful regulations, by constant 
and unremitting attention to the maintenance of the efficiency of 


every working part of the cars and stock, including also that of the 


human element of drivers and ** conductors." The number of 
passengers carried in 12 months has averaged about 19 millionsfor 
the last two years, with 4 car mileage of about 1,650,000, which 
gives a number of passengers per car mile in excess of the 
average for similar undertakings. The average journeys per 
head of population served is given in your last report as 106, 
which is also, we believe, rather above the average. Notwith- 
standing these favourable features, however, your accounts 
show a loss on last yeay’s working. Such a system of tramways 
as yours must necessuxly be somewhat more expensive in 
working cost and maintenance than if it were laid on the level, 
but in your case the expense appears excessive. The car miles 
run per car per diem are decidedly low, especially if based on the 
total cars in stock, which reduees the figure to 46. We would 
also direct attention to the diagram published in the last report 
showing consumption of energy per car mile, the persistent 
rise of the curve for 1906-7 as compered with 1905-6 being very 
striking. Also to the increase in the number of accidents given 
in the report. In these and other Ке» referred to later, it 
appears your tramway undertaking in tha past has not been main- 
tained to the ** level of perfection” which, having regard to the 
physical difficulties inherent to its construction and working, is 
essential to economy and to safety. The best construction, 
equipment, supervision, and manipulation ake no whit too good 


for your requirements, and this standard of excellence, once 
reached, should be carefully maintained. some r ts 
your undertaking is, in our opinion, up to thys stan ;in 


others, with which we will deal in detail, it r&quires amend- 
ment. То render this report (in which we shall have of neces- 
sity to carefully consider minute details of construction and 
working) as brief and intelligible as possible, we relegate to an 
appendix the discussion and consideration of the various points 
which require comment from us and simply include herem the 
recommendations which, in our judgment, should be. adopted 
in order to secure the safety of the public and to remder the 
working of your undertaking as satisfactory as, having regard 
to all the conditions and circumstances, it is possible to make it. 
Taking the various items discussed and dealt with in full detail 
in the appendix hereto in the order in which they are set out in 
it, we suggest the following : : 

1. Permanent Way.—The permanent way has been well laid 
originally, and is generally in good condition. Having r 
to the great stress brought upon it, we recommend that in all 
cases when relaying is undertaken the joints should be properly 
anchored, and that granite setts should be exclusively used in 
the paving of all steep grades exceeding 1 in 20 and of curves 
of short radius. Оп several routes we noticed that the jointe 
are out of truth, causing a knock as the wheels pass over them. 
These routes should be relaid as soon as can conveniently be 
arranged. With regard to the cleansing of the surface of the 
rails, we do not think that the existing arrangement of 
“ sprinklers” at the tops of hills satisfactorily answers the 
purpose, as it appeared that for considerable lengths the water 
merely flowed along the groove asa channel without washing 
the tread of the rails. In any case this method must be very 
wasteful of water. We recommend that for the present all 
steep grades should be swept by hand while the water is running, 
which will ensure a thorough cleansing of the tread. The 
profusion of water is prejudicial to the paving, especially in 
winter. We would point out that & tank car with sweeper would 
be of considerable service. 

2. Cars.—These are fairly suitable in size and design—a 
rather longer wheel base with less overhang would conduce to 
safety on the steep grades. We have no doubt also that single- 
deck cars would give greater security and ease of control on 
these grades. The increased height of the centre of gravity 
with double-decked cars is distinctly prejudicial to the efficiency 
of the brakes, especially on steep inclines and on your narrow 
gauge. It might be considered, when new cars have to be 
obtained, whether single-deck cars with open sides should not 
be purchased for use as workmen's cars. In any case, we 
oui strongly urge that no cars with covered upper decks (of 
which pattern you now possess two) should be allowed to serve 
the routes with steep grades. 

3. T'rucks.—' These are mainly of two patterns, *Peckham " 
and Brush.“ The former is, we consider, rather light in con- 
struction for the stresses to which these trucks are now subjected, 
owing to the steep gradients, the high speed of running, the 
great weight of the motors, and the use of track brakes. These 
trucks, moreover, have seen much service. We recommend 
that they should all be thoroughly overhauled and strengthened 
where found necessary. One some of the Brush” trucks we 
found that the axle-box springs had been removed. We agree 
with your present general manager that this removal was а 
mistake, iud that itis likely to cause broken axles and undue 
vibration and hammering on the tracks. 

4. Wheels. —We recommend the use of steel-tyred wheels 
rather than chilled cast wheels as giving better effect in braking, 
and enabling flats to be more easily removed; these whee 
also last longer. 


9. Gearing..—The gears shown to us appeared too narrow te 
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be relied upon, considering the great power of the motors which 
may be suddenly applied in an emergency, or by a careless 
driver at other times. All gears should certainly be machine 
cut, and with split wheels. 

6. Motors.—We prefer the 49B Westinghouse motor for 
steep grades on account of its giving better effect and taking 
less current, but we agree in the use of the higher-speed motors 
if it is found that the difference in the speed between the 49B 
and the other motors seriously affects the earning capacity of 
the cars. 

7. Controllers. As regards these, we would emphasise the 
recommendations we felt necessary to give to you by letter 
immediately after our inspection, and would say that all con- 
trollers should be absolutely similar in their modes of working, 
although they may differ in their details; in other words, 
similar movements of the controller or other handle in similar 
directions should have similar effects. Аз а matter of fact, you 
have in use now controllers of five different patterns. The 
motions are similar in most of them as regards the application 
of power for propulsion, but as regards ** braking "—and this, 
after all, embraces the emergency question and the question 
of the safety of the public—these controllers differ very 
materially. 

8. Brakes.—' The provision of ample brake power is of the 
utmost importance to your tramway system, having regard to 
the exceptionally steep gradients with which you have to deal, 
aud, further, to the high speeds at which you run. We recom- 
mend that every car should be fitted with an efficient 
‘t emergency " brake, and it is also necessary that there should 
be an adjustable brake for continuous use for controlling speed 
down steep inclines. It is obviously desirable that both these 
functions should be performed by one apparatus. In our 
judgment the latest form of ‘‘Spencer” track brake fulfils 
more satisfactorily than any other which you have in use the 
necessary conditions as to this, but it requires to be handled 
promptly and effectively, and by а skilled driver. А satis- 
factory magnetic track brake is equally suitable and much more 
rapid and powerful in its application than any hand brake can 
possibly be. A new form of ‘‘skid”’ brake has recently been 
devised, which, from published tests, appears to be very suitable 
for use as an emergency brake. It is still somewhat in the 
experimental stage, and we merely call your attention to it as a 
promising improvement. 

9. Sanding Device. — We recommend the replacing of the 
sinding device by such a device as will deliver the ordinary 
quantity of sand, necessary for ordinary working, under ordinary 
circumstances, and will also deliver, when worked by the driver 
from either end of the car, a much larger emergency quantity 
of sand in front of the wheels, no matter whether the car be 
running forward or backward. 

10. Upkeep.—We would most strongly impress upon the 
committee the necessity for more careful attention to the 
upkeep and cleaning of the motors and all accessories than 
appears to have been exercised in the past. Numerous motors 
under repair were shown us in which there was evidence of 
damage caused by the motor having been allowed to run too 
long without attention. These remarks also apply to rheostats, 
cut-offs, wiring, and electrical and mechanical equipment 
generally. 

11. Printed Requlations for use by Drivers and Conductors in 
Working. — We have considered these, and the matter was dealt 
with at the meeting with the tramway officials past and present, 
aud as the result we make certain suggestions, which will be 
found in the appendix. These deal only with certain points 
which are within our province, but we recommend that the 
whole of the regulations be rearranged and reconsidered, and that 
umended copies be printed and issued. 

Should there be any further information which we can afford 
we shall be only too pleased to answer any questions, or to deal 
with any further matter, or to attend а meeting in Halifax 
should the committee or yourself desire it. 


: P. CARDEW. 
(Signed) fir GRAHAM HARRIS. 


WIRELESS APPARATUS EXEMPT FROM SUEZ 
CANAL TOLLS, 


The United States Ambassador in Paris sends the following 
translation of a letter from the president of the Suez Canal 
Company announcing certain modifications in the regulations 
concerning the navigation of the canal: ‘‘ At its meeting of 
March 2, 1908, the administrative council of the Suez Canal 
Company decided in future to include the spaces intended to 
hold the apparatus of wireless telegraphy and the electric pro- 
jector of the vessels among the spaces deducted from the gross 
tonnage as being useful for the manœuvre of the vessel, and 
under reserve of the observation of the maximum total of 5 per 
cent. of the gross tonnage.” 
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LEGAL INTELLIGENCE. 


SKIDDING MOTOR ’BUSES AND ELECTRIC LIGHT 
STANDARDS. 


In the Court of Appeal last week, before the President of the 
Probate, Divorce, and duisi Division (Sir Gorell Barnes), Lord 
Justice Fletcher Moulton, and Lord Justice Farwell, an application 
was heard by the plaintiffs in the case of the City of London Electric 
Lighting Co. v. the Van Motorbus Co. for judgment or а new 
trial in an action tried before Mr. Justice Ridley and a special jury. 
The plaintiffs sued the Vanguard Motorbus Co. to recover the sum of 
£75. 13s. 10d., the cost of paring an electric lighting standard and 
lamp, which were damaged by the skidding of motor omnibuses 
belonging to the defendants, owing to the alleged negligent driving of 
the defendants’ servants. In the alternative they claimed that the 
defendants were liable to pay the sum in question on the ground that 
they had committed a nuisance by placing on the highway motor 
omnibuses which they knew to be dangerous and uncontrollable. The 
defendants denied liability. 

Mr. Justice Ridley held that there was no evidence to go to the 
jury on the question of negligence with regard to one of the dates. 
He left questions to the jury as to whether there was any negligence 
on the first occasion, and as to whether the omnibuses of the defendants 
were a nuisance at law—that was to say, whether they were reasonably 
safe vehicles to be used upon the road in question in such cireumstances 
as usually occurred. The jury found a verdict for the plaintiffs on 
the ground that there was negligence on the part of the defendants’ 
driver on the occasion of the accident on June 15. They also found . 
that there was negligence in the use of the vehicle on the second 
occasion, but that the vehicles were not legal nuisances. The learned 
judge gave judgment for tho plaintiffs for £43. 3s. 4d., being the 
amount of the damage attributable to the first accident. The plaintiffs 
applied for jadgment or a new trial. They contended that they were . 
entitled to succeed on their claim for negligence in respect of the 
second accident, and also on their claim for nuisance. 

The Court ordered a new trial of the whole action, on the grounds 
that it was not clear what the jury meant by their verdict and that 
there had been an unsatisfactory trial. 


BOURNE AND HOLLINGSWORTH v. ST. MARYLEBONE 
BOROUGH COUNCIL. 


In the Court of Appeal last week an application by the defendants 
was made for judgment or a new trial in an action tried before Mr. 
Justice Ridley and a special jury, and brought by the plaintiffs, 
Bourne and Hollingsworth, who carry on business at 116 to 122, 
Oxford-street, in the county of London, to recover damages for breach 
of contract, committed by the rin and Council of St. Marylobone. 
The statement of claim alleged that by а contract, partly verbal and 
partly in writing, made in June, 1905, between the plaintiffs and the 
defendants the latter agreed to supply the plaintiffs the electric light 
required by them for their new premises at Berners-street, Oxford- 
street, and the plaintiffs in consideration therefore agreed to pay to 
the defendants their charges for the same; that it was an express 
term of the contract that the supply of the electric light should 
be at the rate of 240 volts, and that such supply should be given 
to the plaintiffs’ premises by the first week in September, 1905, 
and that the plaintiffs were to fix in the premises electric 
fittings capable of receiving в supply at the rate of 240 volts ; that the 
plaintiffs duly fitted their premises with the necessary fittings, but 
that the defendants did not in fact supply the electric light until 
Oct. 5, 1905; that by a further contract made on Sept. 19, 1905, it 
was agreed that if the plaintiffs would adapt the system at their 
premises by cutting out one of the arc lamps on each circuit so 
as to be able to receive a temporary supply of electric light at the 
rate of 200 volts. the defendants would, within two days from Sept. 22, 
furnish & supply at the rate of 200 volts, and that the defendants 
broke that contract, and the plaintiffs claimed damages. The 
defendants, in their statement of defence, denied the making of the 
contracts and that the persons who made them had any authority 
from the defendants to enter into them, and they further pleaded 
(1) that the contracts (if made) were not under the seal of 
the defendant Oorporation, and were, therefore, not binding upon 
them ; (2) that the alleged contracts were not within the power or 
capacity of the defendant Corporation, and were, therefore, void ; and 
(3) that by Section 26 of the 8t. Marylebone Electric Lighting Order, 
1901, the only liability, if any, imposed upon them for the alleged 
breaches of contract was a penalty not exceeding 40s. per day, 
recoverable only in а court of summary jurisdiction. 

In the court below the learned judge, after hearing argument on 
the questions of law raised in thecase, gave judgment for the plaintiffs, 
being of opinion (1) that the contracts were binding on the defen- 
dants, although they were not made under seal; (2) that they were 
not ultra vires of the defendants; and (3) that, as the action was 
founded on a breach of contract and not on a breach of a statutory 
obligation, the defendants were liable in damsges and not to the 
statutory penalty. The defendants applied for judgment or a new 
trial, and contended that there was no evidence of any contract either 
in June or in Septeniber, and that, if there was evidence of such а 
contract, there was no evidence of any authority in Mr. Wright or. 
Mr. Wilkinson, the engineers, to make such a contract. For the 
plaintiffs it was contended that upon the evidence and correspondence . 
there was evidence upon which the jury could find that there was a 
contract either in June or in September, and that Mr. Wright and 
Mr. Wilkinson had implied authority to make the respective 
contracts. 

The Court allowed the appeal, and Sir GoRELL BARNES said, with 
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regard to the first alleged contract, the letter of June 15 from 
Mr. Wright was not capable of being construed as a contract. It only 
amounted to a statement of the engineer that, in his opinion, there 
would he no difficulty about complying with the plaintiffs’ request. 
It was a hopeful expectation, but no binding contract. With regard 
to the second alleged contract, he felt some doubt whether there was 
any contract at all, and there was no evidence that Wilkinson had any 
authority to make such a contract as that alleged. It was a very 
special contract. Nor was there any holding out > the defendanta of 
Wilkinson as having such authority. Therefore, even if there was 
evidence to support the finding that the contract was made, there was 
no evidence of authority or of holding out. Judgment must accordingly 
be entered for the defendants. 
The other Lord Justices delivered judgment to the same effect. 


COMPANIES’ MEETINGS AND REPORTS, 


DIESEL ENGINE. 


The eighth ordinary general meeting of the Diesel Engine Co. was 
held last week, Mr. C. б Ellis (chairman of the Company) presiding. 
In moving the adoption of the report, the CHAIRMAN reported that 
the progress of the previous year had continued, and that it could be 
confidently asserted that the business was on a firm basis. The 
purposes for which their engine was used wore of such а varied 
nature that, even if an engine were invented which, perhaps, might 
suit one of those purposes better than their own, there would still 
be а very large field which would keep them quite well employed. 
The past had been the best year the Company had had. Last year's 
dividend was 5 per cent., and this year it was proposed to make it 
10 per cent. Last year they carried £3,000 to reserve, this year 
they were carrying 27,000, which made £10,000 in all. Last year 
they had a carry forward of £3,488, and this year the figure was 
£7,209. Last year the cash in hand was £10,661, and this year it 
was £26 560. The net profit last year was £11,212, this year it 
was £20,721. The orders in hand on March 31 last year, which 
were carried over, were 9,442 b.h.p. This year the figure was 
12,799 b.h.p., and since March 31 they had added about 900 b.h.p., 
making about 13,800 b.h.p. of ordersin hand, the profits on which will 
come into the current year. The balance transferred from the trading 
account of the profit and loss account last year was £7,465 better than 
for the previous year, and this year they had added to that balance 
£9,810, being to that extent better than last year. Consequently in 
the two years they had made an increase in their profits of nearly 
£17,000. Orders had been received from very varied sources. They 
had received orders from the War Office, the Japanese Navy, the 
Indian Government, a large newspaper association, one of the largest 
electric light supply companies in London, Indian cotton mills in 
Bombay, and recently had completed а contraet for the Indian 
Government for the largest irrigation scheme in the world that was to 
be driven by internal-combustion engines. Their licensees, Messrs. 
Mirrlees, Watson, and Oo., asked permission during the year to erect 
new works in Manchester for the manufacture of Diesel engines. The 
directors had given them this permission, and as they thought it was 
desirable that they should have a share in this concern, they applied 
for £1,000 worth of their shares, but only £800 were allotted to them. 
They were at present negotiating with one of their other manu- 
facturers, and the negotiations were proceeding very satisfactorily, 
for a new type of engine which may for some purposes be more suit- 
able than the existing engine. They had arranged with the Daily 
Mail that an engine they had supplied to them should be utilised at 
their exhibit at the Franco-British Exhibition. This engine was to 
supply power for their printing press. 
ae DE F. Oox seconded the motion, which was unanimously 
carried. 
A sum of £300 was voted for distribution among the staff. 


LISBON ELECTRIC TRAMWAYS. 


The annual general meeting of the Lisbon Electrio Tramways Co. 
was held last week, the chairman, Sir Charles Euan-Smith, presiding. 

In moving the adoption of the report, the CHAIRMAN remarked 
that during the past year the operations of the tramways had 
practically maintained the figures of the previous year in spite of 
several disadvantageous circumstances. Portugal had suffered from 
abnormal weather and a poor harvest, besides which the exchange, 
owing to political and other causes, had considerably declined. They 
had lost a certain amount of traffic in comparison with similar months 
in the previous year, but on the whole their system had maintained 
its service successfully and with very little derangement during the 
worst period of the unrest. The outlook, however, had improved, but 
it would not be right on his part to ask them to assume that the 

litical horizon was absolutely clear. The shareholders would, there- 
ore, thoroughly endorse the conservative and prudent policy of the 
Board in husbanding the Company's resources and maintaining а 
strong financial position. There had never been any difficulties 
between the Company and the Lisbon Municipality, and they had 
full confidence of a continuance of the equitable treatment they had 
always hitherto received at their hands. 

Mr. L. BREITMEYER seconded the motion, which was unanimously 
adopted. 


BUENOS AYRES TRAMWAYS. 


Ап extraordinary general meeting of the members of the Buenos 
Ayres Grand National Tramways Co. was held on the 15th inst. at 
Winchester House, Old Broad-street, E.C., Sir Irving Courtenay 
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presiding, to consider resolutions authorising the creation of £200,000 
additional 5 per cent. conversion debenture stock, and such further 
amount as might be necessary to provide for the redemption of 
£150,000 Б} per cent. preference debentures, providing for the varia- 
tion of the trust deeds so as to make the 6 per cent. debentures 
redeemoble at. £105 per cent. in the event of voluntary liquidation for 
the purpose of reconstruction or amalgamation, and authorising the 
directors to vary the agreements with the Buenos Ayres New Tramway 
Co. and other companies relating to the distribution of the receipts of 
the joint working of the tramway systems. ! 

On the motion of the CHAIRMAN, seconded by Mr. О. M. Rose, the 
resolutions were unanimously adopted. 


MARCONT'S WIRELESS TELEGRAPH. 


An extraordinary general meeting of Marconi's Wireless Eine dr n 
Co. was held on Monday to consider the confirmation of a resolution 
adopted at а meeting on April 30, providing for the increase of the 
capital by the creation of 250,000 7 per cent. cumulative 5 
preference shares of £1 each. Major S. Flood Page presided. 

The CHAIRMAN formally moved the adoption of the resolution, 
which was seconded by Mr. MARCONI. 

Various questions were put, the CHAIRMAN in his replies stating 
that the four stations alluded to at the previous meeting would be 
completed by the end of the year. 

The resolution was unanimously adopted. 


AUCKLAND ELECTRIC TRAMWAYS. 


The tenth ordinary general meeting of shareholders of the Auckland 
Electric Tramways Co. was held on Wednesday, Mr. O. G. Tegetmeier 
(chairman of the Company) presiding. 

The CHAIRMAN, in moving the adoption of the report, said the 
issued share capital stood at £350,000, the amount having been 
increased early in the year by the issue of £50,000 in б per cent. 
preference shares. The depreciation account stood in the previous 
year's balance-sheet at £41,134. They had added to the account out 
of last year’s profits the sum of £10,000, and had charged the account 
with £18,726, being the cost of various renewals and reinstatements 
which were carried out during the year. Turning to the other 
side of the bulance-sheet, old tramways now reconstructed” stood 
at the same figure as before, £12,684, and real estate in Auckland 
showed practically no change at £19,495. In regarding their 
increase in capital expenditure, it had to be remembered that when 
the Company was formed it was not, and could not have been, 
anticipated that the traffic would develop to such a remarkable 
extent as it had. To carry, as they did last year, passengers equal in 
number to 300 times the whole of the population of the district, and 
on several special occasions, with a population of 75,000, to carry over 
110,000 in one day, was, he thought, quite exceptional in the record 
of tramway undertakings. The estimates upon which the under- 
taking was based, which at the time were considered in some quarters 
unduly sanguine, had been largely exceeded, and the question of the 
provision of a larger margin of power and plant over actual and 
probable future requirements was specially under the consideration of 
their general manager, Mr. Walklate, and his assistant engineer, 
Mr. Wilkes, when they took up their duties in Auckland in May of last 
year. As to profit and loss account, their total traffic receipts amounted 
to £137,718, an increase of £7,382 over the previous year, and equal 
to an average of approximately £7,200 per route mile. They carried 
nearly 224 millions of passengers, an increase of over 1,500,000 upon 
the number carried in 1906. The route mileage worked out the same, 
but they ran an increased car mileage of 156,000 miles, or an increase 
in the service of more than 8 per cent. over the previous year. On 
the other side of the account their expenses showed & material increase 
under each of the three principal heads into which they were divided. 
Power and running was £5,668 more. Of the total of £45,746, 
wages accounted for £35,157, an increase of £3,200, and their fuel 
bill was £1,600 more than in the preceding year, owing to their 
having used more coal and to their having had to pay a higher 
price for it. Repairs and maintenance showed an increase of £3,436, 
due principally to i ps expenditure on the electrical equip- 
ment of the cars and to more money having been spent in 
the maintenance of the permanent way. After payment of £14,255 
for debenture interest and providing £3,567, being the amount pay- 
able to the Auckland City Council for rental and percentage of profits, 
and after setting aside £10,000 to meet depreciation, they had а 
surplus on the year's working of £29,722, making, with the amount 
brought forward, an available balance of £32,825. The payment of 
the preference dividend to the end of the year would require £2,658, 
and they proposed to place £10,000 to the general reserve fund, and 
to pay a dividend on the ordinary shares at the rate of 6 per cent. per 
annum, which would absorb £18,000, and leave £2,165 to be carried 
forward. As stated in the report, it was only to a slight extent that 
the large capital expenditure they incurred during the year con- 


. tributed to the year's revenue, although the year's profits were 


charged with the cost of the new capital which was raised to provide 
the money. Taking this into consideration, and in view of 
the somewhat exceptional increase in their expenses, the 
directors considered it prudent policy to pay the reduced divi- 
dend of 6 per cent., and to strengthen the Company’s financial 
position by placing the substantial sum of £10,000 to the 
reserve fund. For the current year the results up to the present 
showed considerable improvement on last year. For the period up to 
April 24, on an increased car mileage of 40,700, they had carried 
nearly a million more passengers and taken £5,749 more in traffic 
receipts. The chairman then referred toa suggestion submitted to 
the Board by the Mayor of Auckland that they should enter into 
negotiations for the sale of the Company's undertaking to a local 
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Tramways Board, who would obtain legislative authority to acquire 
and work the concern on behalf of and for the benefit of the various 
local bodies interested. He said that after full consideration, and 
with the concurrence of the principal shareholders, they had informed 
the mayor that if it was the desire of the citizens of Auckland that 
the tramways should be owned and worked by or on behalf of the 
various local bodies interested, the directors would be prepared to 
negotiate for the disposal of the rights and property of the Oompany 
on ап equitable basis, having regard to the terms and tenure of the 
concession and to the present aud prospective profit-earning capacity 
of the undertaking. i 

Mr. R. P. SIxPsoxN seconded the adoption of the report, which was 


PERTH ELECTRIC TRAMWAYS. 


The report of the Perth Electric Tramways (Western Australia) for 
the year ended Dec. 31, 1907. states that the gross receipts for the 
year amounted to £75,041, as compared with £78,542 for the previous 
year, while the not profit amounted to £31,177, against £35,260. The 
traffics for the year 1906 were favourably affected by an exhibition 
which was held at Perth. After payment of interest and sinking fund 
on the first and second debenture issues and trustees’ fees for the year, 
the balance at credit of profit and loss account is £13,656, which is 
carried to profit allocation account. To this is added the balance 
brought forward from last ycar—namely, £789—making £14,445, 
from which has to be deducted 26,000, dividend paid on preference 
shares for the year, leaving a balance of £8,445. Out of this a sum of 
£1,500 has been expended on capital account in respect of new car barn, 
new machine shop, etc., and will be carried to reserveaccount of undivided 
profits as in former years. It is proposed to apportion the total sum 
of £8,445 as follows: reserve account, expended in extensions, etc., 
£1,500 ; cash reserve fund, £1,000 ; dividend on ordinary shares at 
5 per cent., £5,000; carry forward, £845. Including the above- 
mentioned sum of £1,500, a total of £23,625 has been expended out 
of profits on capital account. The snm of £3,276 shown in the 
balance-sheet as cash in the hands of the trustees, has since beon 
utilised in the redemption of £4,130 of first mortgage debenture 
Stock, reducing the debenture debt accordingly. The directors deeply 
regret the death of their colleague, Mr. R. C. Ogilvie, A. M. I. C. E., 
whose technical knowledge has been of great service to the Company. 
The vacancy, on the suggestion of some of the most influential deben- 
ture holders and shareholders, will be filled hy the election of Mr. 
Richard Popkiss, M. I. C. E., whose engineering experience eminently 
fits him to fill the vacancy. 


NEW COMPANIES REGISTERED. 


Greystones Electric Light and Power Co., Limited —Regis- 
tered May 8 in Dublin. Capital, £3,500 in £1 shares. Objects: to 
carry on the business of electrical engineers, electricians, practical 
engineers, contractors, etc. Registered office: 5, Leinster-street, 
Dublin. 

Riple Copper Mines, Limited.—Registered May 8 by Faithfull 
and Owen, 58, Lombard-strcet, E.O. Oapital, £175 000 in £1 shares. 
Objects: to adopt an agreement with A. Barclay Meidell ; to acquire 
any mines, mining rights, and land in Norway or elsewhere, and to 
carry on the business of miners and millers, prospectors, explorers, 
calciners, refiners, dressers, amalgamators, and preparers for market of 
and dealers in ores, metals, and mineral substances, etc. No initial 
public issue. Registered office: Finsbury House, Blomfield-street, E C. 


Liens Registered. 


New Electric Rifle and Target Co., Limited (London).—A 
memorandum of satisfaction to the extent of £1.500 of a debentu'c 
dated June 13, 1906, securing 22,000, has been filed. Previous partial 
satisfaction registered, £500. 

Bude Electric Supply Co, Limited.—Issue on May d of £1,800 
5 per cent. mortgage debentures, part of serios created April 14, 1908, 
to secure £2,5.0. Charged on the company's undertaking and 
property, present and future, including uncalled capital. No trustees. 
No previous issuc of same series. 

Delhi Electric Tramways and Lighting Co, Limited.— Issue 
on April 29 of £3,100 debentures, part of series create l Jan. 3, 1908, 
to secure £50,000, charged on the benefit of the Delhi Municipality 
Electric Licence of 1905 and the Delhi (Municipality) Electiic Tram- 
way Order, 1906, certain Jand in Circular-road, Delhi, between Lahore 
and Cabool Gates, containing 6,234 square yards, together with the 
erections thereon, tramway linc, generating station and plant, and 
the company’s undertaking and other assets, present and future, 
except uncalled capital. Trustees: К. О. Pearman, 21, Old-buildings, 
Lincoln’s-inn, W.O., and J. Greig, 18, Belsize Park-gardens, N. W. 
Total amount previously issued of same series, £26,300. 

Nairobi Electric Power and Lighting Co, Limited (London). 
A mortgage or charge, contained in a scrip ceitificate, dated April 23, 
1906, to secure £250, has been registered. Property charged: the 
com 's undertaking and property, present and future, including 
шеле capital, but excluding £1,500 deposited in the joint names of 
the Crown Agents for the Colonies and the National Bank of India, 
uncalled capital on 16,0C0 shares to bo hereafter numbered, and the 
contract dated July 26, 1906, between the Orown Agents and 
C. Hertzel, save as the company shall hereafter, with the previous 
consent of Н.М. Commissioner of the East Africa Protectorate or the 
said Crown Арепіз оп his behalf, subject the same to such charge. 
Holder: Lieutenant R. C. Bayldon, Nairobi, British East Africa 
Protectorate. The above is an equitable charge to operate pending 
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the issue of the debentures. 
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BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Weymouth.—The Town Council have decided to purchase a turbo- 
generator at a cost of £3,707. 

Worksop.—The Urban District Council have decided to purchase 
an economiser for the electricity works at a cost of £326. 

Bray.—Tho Town Council are seeking sanction to the borrowing of 
£4,792 for the installation of a suction gis plaut and engine. 

Sheffield.—The City Council have decided to install the electric 
light from the town hall to Blonk-street at an estimated cost of £107. 

Stoke-on-Trent.—The Board of Guardians have decided to have 
tho batteries at the electricity works provided with separators at an 
estimated outlay of £20. 

Stepney. — The Electricity Committee are recommending the 
lighting of Commercial roid, Brook-street, and Old Gravel-lane to 
the Council at an estimated outlay of £540. 

Berwick.—The Council have decided to adopt a rcheme for lighting 
the town with electric flame arc lamps in the main streets and gas 
lamps in the side streets at an outlay of £745 per annum. 

Change of Title.—The title of the London Electrical Fittings Co., 
of 15, Newman.street, Oxford street, W., has been changed. and the 
business is carried on under the name of Galsworthy. Limited. 

Liquidation. —According to the London Gazette the Britannia 
Electric Lamp Works (1905) has been wound up voluntarily, and Mr. 
J. Berryhill Cross, 65, Linzze-road, Hornsey, appointed liquidator. 

Overton.—The Rural District Council have decided to allow the 
Postmaster-General to erect an overhead telegriph service on the Hall 
а between Redbrook post office and the back drive of Iscoyd 
Par 

Hove.—The Corporation Electricity Committee are considering the 
advisability of laying a main for electric lighting in Boundary-road, 
between New Church-road and Seaford road, at an estimated cost of 
£210. 

Notice of Dividend.—Tho Loudon Gazelte announces that a first 
and final dividend of 2s Ojd. in the £ has been declared in the 
estate of Mr. W. A. Rodcrick, electrical engineer, 12, Penmaen.street, 
Swansea. 

Swansea.—The Swansea Harbour Trustecs have decided to erect 
two electricity power stations at the new King's Dock, aud the matter 
has been referred to & sub-committce. The total cost will be from 
£25,000 to £30,000. 

Bedford. —The Electricity Committeo are reeommending the laying 
of an additional length of cable in Ampthill-road at an estimated cost 
of £250 ; also that an engine at the works be reconstructed and fitted 
with a new exciter at an estimated cost of £938. 


Lowestoft. —The Electric Lighting Committee's report shows that 
there are connected to the mains 899 consumers, representing 44,516 
8-c.p. lamps. Daring the past month 11 new consumers, representing 
50 8-c.p. lamps, were connected, including one motor. 


Fulham. — The Electricity Committee are recommending tho 
Council to lay additional mains to Stephendale Works at an estimated 
cost of £350 ; also to extend the cables to Kenyon-street at a cost of 
£51, and to erect five lamps in the street at an outlay of £15. 


Farnham.— An application has been made to the Board of Trade 
by the Farnham and District Electric Supply Сә. for consent to the 
placing of electric lines above ground throughout the urban district of 

arnham (except in Castle-street) for the purpose of the supply of 
electrical energy. 

Tunbridge Wells.—At the Corporation meeting last week there 
was a renewal of the controversy as to whether the Watch Oom- 
mittee or the Electricity Committee should have the control of 
the street lighting, and in the end the control was restored to the 
Electricity Committee. 

Heolycyw.—The electors of Coychurch Higher, which place, con- 
sequent on developments at Brynwith and Raglan Oollieries, has now 
a population of about 900, have decided to erect a public hall, and the 
Raglan Co. will supply the building, when ready, with electric light 
from their generating station. 

Grimsby.—At Monday's meeting of the Council's Electric Lighting 
Committee the engineer reported that, after providing for all working 
expenses, repayment of loans and bank charges, a profit of £2,442. 
had been made. The committee allotted the profits to form the 
nucleus of a depreciation account. 

Seaford.—The Urban District Council are asking the gas company 
to reduce the present charges for street-lighting. No less а sum than 
£3. 8з. 6d. per lamp per annum is demanded, and strong complaints 
were made at the last Uouncil meeting as to tho wretched light given 
by the gas lamps for which the above payment is made. 


Heswall.—The Electric Lighting Provisional Orders (No. 1) Bill, 
which seeks to confirm, among others, the provisional orders for tho 
electric lighting of Heswall and Calday Manor Estate, came before the 
Examiner of Standing Orders Proofs at the House of Commons on 
Monday last. The examiner allowed the Bill to proceed. 


Alteration of Partnership — Mr. M. Mansell, of 12, Soho-street, 
W., has purchased the interest of Mr. J. Elliott, his late partner, and 
asks us to state that he is now solely responsible for all debts incurred 
to date and for all future debts which may be incurred by him under 
the title of Elliott and Mansell, electrical engineers and contractors, 


Windsor.— Keen competition in tendering for lighting the main 


streets has taken place between the gas and electric supply companies 
The gas company made a bold bid to oust the present illuminant, and 
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offered to supply the Council with 23,640 c.p. for £1,193. 13e. 6d. 
The Magd ay supply company offered 80, c.p. for £1,852 per 
annum, which has been accepted by the Council. 

Yarmouth. — The Finance Committee are recommending the 
Council to паке application to the Local Government Board for 
sanction to loans to the amount of £2,000 for electricity mains, 
Lamps are to be erected and lighted by electricity at Beckett’s-build- 
ings, South Market-road, Edinburgh-place (next Sailors’ Home) ; 
Saloon-street, Runham Vauxhall; and Oliff-hill, Gorleston. 


BexbhilL—4At the last meeting of the Council the news that the 
electric light works had had a splendid year was received with applause. 
The gross profit was £4,451. 9s. Id., leaving a net profit of £1,017. 
15s, 9d. The debit balance of £693 has been cleared off and the 
undertaking now has а balance to the good of £190. This, said the 
chairman of the committee, reflected the highest credit on the electrical 
engineer. | 

York.—The City Council have made application to the Local 
Government for sanction to the borrowing of the following 
sums, which are estimated will be required during the next two years 
or so for the undermentioned purposes in connection with the supply 
of electricit$ : for main services, £900 ; for main extensions, 25,600 ; 
for n:eters, £500 ; for motors, £800—making a total of £7,200. The 
Local Govegnment Board will hold an inquiry on June 2. 


Oldham.—At the last meeting of the Electricity Committee the 
engineer reported that the station costs for the preceding fortnight 
amounted to £546. 2s., as compared with £428. d. 2d. for the corre- 
sponding period last year. The increase he attributed principally to 
the rise in tbe price of coal. The number of arc lamps fixed at the 
prone meeting was 357, incandescent 22,708 —an increase of 2 and 

respectively. The total number of arc lamps is 359 and 24,756 
incandescent. 

Whitehaven.—At the last meeting of the Town Council the 
accounte of the electricity undertaking for the past year were 
submitted, showing that the receipts realised £4,965, an increase of 
£188 on the'estimate, all the items showing increases. The expendi- 
ture was £6 259, £56 less than the estimate. The difference is £1,267, 
but £54 is added to receipts as an increased value of stores in hand. 
This reduces the deficit to £1,223 as carried to general district account. 
Last year's deficit was £1,031. 

Foleshill.—At the last meeting of the Council the surveyor presented 
a draft agreement in connection with lighting the hospital with the 
Newdigate Oolliery Oo. for the supply of power, the Oouncil under- 
taking to accept not less than 2,400 units at 4d. per unit per annum. 
The minimum payment to the company each year was to be £40, and 
the contract to be binding for 10 years. At the end of this period six 
months’ notice to terminate the arrangement could be given by ejther 
side. The Council accepted the agreement. 


bury.—It was reported at the last meeting of the Oouncil 
that the consumption of electiic current showed an increase of 10°4 
per cent. compared with the corresponding quarter last year. The 
revenue account for the year ending March 31 gave the following 
figures: General receipts, £7,470. 1s. 3d.; value of stock in hand, 
£649. 14s. 3d.; sundry debtors for current up to Маго! 31, 
£2,338 19s 6d.—tot:l, £10,458. 15s. After paying off interest on 
loans, sinking fund transfer. reserve fund transfer, etc., there was a 
credit balance of £345. Os. 7d. 


Denny.—The Council have considered with the engineer the condi- 
tions of contract and specification апа schedule for construction of 
overhead electric lines from pe sub-station behind the public 
hall to Bridgend and the head of Glasgow-road, and of switch 
to be erected at the sub-station, and have agreed that the engineer 
should prepare and submit an adjusted specification. The power 
company have not yet sent a plan of transformer house ; when this is 
done the ongineer will meet the convener, and adjust plan and specifica- 
tion for the erection of the sub-station. 


Mansfield.—The engineer reports 29,579 units passing through 
station meters during April, an increase of 767 on the year ; traction 
units generated, 45,665 —inorease, 6,851. "The question of dealing 
with tho meu in the employ of the Oorporation who are in the 
Territorial forces has been referred to the General Purposes Committee, 
and the tow clerk is to obtain a list of all the men affected in the 
various departments. The draft agreement for the supply of elec. 
tricity to the tramway company has been approved by the Electricity 
Committee, who are recommending the Town Council to affix thé seal 
of the Corporation. : d 

Newport.—At the Town Council meeting a letter was received Жош 
the gas company in reply to a communication from the Corporation 
requesting the conipany to discontinue the lighting of the amps in 
Fields Park-road, Fields-road, Oakficld-road, Westfield road, and 
Clytha Park-road, asthe Corporation had decided to light these streets 
in future by 27 electric Osram lampe. The company's letter urged 
that gas was better and more economical, and invited the Corporation 
to take part in a trial between the rival lights before independent 
lighting expgrts. The Corporation, having had an experience of both 
illuminants, decided to proceed with their scheme to light the streets 
with electricity. -~ a 

King’s Lynn.—At the last meeting of the Electricity Committed the 
engineer reported that since the previous meeting an application had 
been made for 28 lamps of 8 c.p. or equivalent, making a total of 
621 private connections and 29,498 lamps. The following statement 
was submitted : units generated March, 1908, 53,619, against 49,227 
units for March, 1907; total units sold to private consumers (light 
and power), 50,933, against 26 362; units sold at lighting rates, 
16,110, against 13,191; units sold at power rates, 14,825, against 

3,171 ; cost of fuel, stores, repairs, and wages at station, 
£160. 3s. 4d.; against £141. 17s, 8d.; cost per unit generated, 
0°7169d., against 0°6917d. fy 


Sowerby Bridge.—The House of Lords Examiner on Unopposed 
Bills had before him on the 18th inst. for proof of compliance with 
the Standing Orders a Bill to confirm an electric lighting provisional 
order relating to Sowerby Bridge. The Bill amends the order of 
1900. The principal provisions relate to supply in bulk, amendments 
as to compulsory works, and power to transfer. At any time within 
one year after the commencement of the order the undertakers may, 
with the consent of the Board of Trade, transfer or lease any part of 
the undertaking to the Electrical Distribution of Yorkshire. The 
Standing Orders having been found duly complied with, the examiner 
reported the Bill for second reading. ii 

Isle of Ely.—Tho Southern Roads District Committee have resolved, 
and their decision has been confirmed by the County Oouncil, that con- 
sent be given to the placing and maintenance of an overground tele- 
graphic line along the Whittlesey-March main road, from a point near 
the Whittlesey Union Workhouse to the Council's boundary on the 
east side of the Three Horse Shoes level crossing, on the condition 
that the poles be placed in such positions as shall be approved by the 
county surveyor, and that the Postmaster-General make good any 
damage that may be done in the placing or maintenance of the line, 
and agree to alter the position of the poles within 14 days alter 
being requested to do so by a written notice from the county surveyor. 


Staffordshire. —At the last meeting of the County Council the Man 
Roads and Bridges Committee recommended that the application of 
Н.М. Postmaster-General for permission to erect an overground tele- 
graphic line along the Kingsley-Froghall road, hetween the Depart- 
ment's existing line at St. Werburgh’s Ohuroh, Kingsley, be acceded 
to, subject to the positions of the poles being 161590 to by and the 
roads and footpaths restored to the satisfaction of the chief surveyor. 
The committee reported that satisfactory arrangements had been 
come to with the National Telephone Oo. on the subject of tale- 
phonic communication in the county buildings, under which greater 
facilities will be provided and а smaller cost entailed than that now 
being paid. E 

Twickenham.—A letter was read at the last District Council meet- 
ing from Mr. F. E. Gripper, general manager of Edmundson's Electiicity 
Corporation, stating that the amount shown on the Twickenham Oo s 
balance-sheet of Dec. 31, 1906. against mains was £49,136. 58. 4d. 
These mains were all laid within the district of Twickenham. Of the 
amount £3,849. 1s. 2d. represented the cost of the trunk mains laid 
in the Twickenham district, which were not in any way used for 
supplying that district, but were high-pressure trunk mains, convey- 
ing electric energy to outside districts. In thecade of the Twickenham 
Council purchasing the undertaking they would take over the mains 
to the value of £45,287. 4s. 2d. These figures had been carefully 
gone into by the Board of Trade auditor, and approved. 


Stock Exchange.—Tho Stock Exchange Committee have appointed 
May 28 a special settling day in the Charing Oroes, West End, and City 
Electricity Supply Оо. в provisional certificates, fully and partly 
(50 per cent.) paid, for £301,630 44 per cent. debenture stock, and 
have ordered the undermentioned securities to be quoted in the official 
list: Oalcutta Tramways Oo.’s further issue of 3,176 5 per cent. 
cumulative preference shares of £5 each, fully paid, Nos. 42,129 to 
45,504 ; Charing Cross, West End, aud City Electricity Supply Oo.'s 
£111,700 44 per cent. debenture stock, and provisional certificates, 
50 per cent. paid, for £301,630 43 Ay cent. debenture stock ; and 
Mexico Tramways Oo.’s 300,000dol. additional first mo 50-year 
5 per cent. gold bonds, Nos. 12,001 to 12,500 for 500dol. and 31,501 to 
32,000 for 100dol. each. 


Luton.—At the last meeting of the Electric Light and Power Com- 
mittee the chairman and the electrical engineer were appointed dele- 
gates to the municipal electrical conference at Nottingham. The engi- 
neer reported that since March 20 last 136,090 units had been gene- 
rated, an equivalent of 252 8-c.p. lampe, and four motors of 304 h.p. 
connected, making a total of consumers, with 26,402 lamps and 
227 motors of 1,4054 h. p.; that the units generated showed an increase 
of 76 per cent. over the number genorated during the corresponding 
period of last year ; and that at the present time applications were in 
for over 1,450 additional lamps and 280 h.p. in motors. The elec- 
trical engineer also reported he had received an application for electric 
current in Ashburnham · road, compliance with which would necessitate 
the extention of the main at a cost of approximately £116. It was 
resolved that the question be considered. m 


Ayr.—At the last meeting of the Town Council a minute of meet- 
ing from the Lighting Committee showed that letters had been 
received from the clerk of Ayr District Committee and tlie town clerk 
of Prestwick naming certain conditions on which these public bodies 
would agree to the extension of the ш arda to Alloway and 
Prestwick respectively. The condition of the District Oommittee was 
that the Ayr Town Oouncil should place electric lights on every second 
standard of the tramway from the end of Roz-lle Woods to Burns 
Monument, and one of the conditions of Prestwick Town Oouncil was 
that the Ayr Town Council should light the main street of Prestwick 
till the last car left. The committee had unanimously agreed to 
recommend the Council not to proceed further with the proposed 
extension in view of the unreasonable conditipns. The meeting 
unanimously resolved to accept the recommendations. 


Walsall.—On the 15th inst. Mr. W. О. E. Meade-King, M. I. C. E., 
held an inquiry at the Council House as to a proposal by the Council 
to borrow £4,000 for the development of the electrical undertaking. 
The town clerk, Mr. J. R. per, represented the Council, and 
explained that £2,600 of the desired loan would be for the provision 
of a condensing plant. At present 12,875,000 gallons of water 
were used, which at the price of 9d. per 1,000 gallons cost £483, but 
with the condensing plant the cost was estimated at ri £121. The 
present consumption of coal was 9,160 tons, costing £3,600, and it 
was hoped to reduce this to £2,880. After allowing, for repairs and 
maintenance, interest, and repayment of capital, it was estimated that 
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£500 a year would be saved by the provision of this new plant. Of 

the remainder of the loan, £1,000 was required for mains and services 

and £400 for meters, which were needed owing to the rapid expansion 

of the undertaking. The plans and estimates were submitted by Mr. 

5 the electrical engineer, and subsequently the inspector visited 
e works. 


Glasgow Electrical eers.—The annual meeting of the 
Glasgow Local Section of the Institution of Electrical Engineers was 
held on the 12th inst. at 207, Bath-street. Prof. Baily ре . The 
report stated that the membership had increased steadily and satis- 
factorily, the figures being 49 members, 116 associate members, 44 
associates, and 85 students —a total of 294. The committee is now 
constituted as follows: chairman, Мг. W. W. Lackie ; past-chairmen, 
Mr. John M. M. Munro and Prof. Francis G. Baily ; vice-chairman, 
Mr. Sam. Mavor; chairman of students' section, Prof. Magnus 
Maclean ; hon. secretary and treasurer, Mr. James Е. Sayers; 
members, Mr. Chas. Day, Mr. Frank Newington, Mr. J. 8. Nicholson, 
Mr. J. K. Stothert, Mr. Wm. M’Whirter, Mr. Joseph Taylor, Mr. 
Robert Robertson, Mr. E. George Tidd, and Mr. J. Robertson. The 
report was adopted. A paper by, Messrs, H. W. Handcock and A. H. 
Dykes on ‘‘Electric Supply Prospects and Charges as affected by 
Metallic-Filament Lamps and Electric Heating" was read ty Mr. 
A. H. Dykes. 

Birmingham Electric Club.—An interesting paper upon Elec- 
trical Porcelain” was read to the Birmingham Electric Club on 
Saturday evening by Mr. H. W. Brady. He stated that the critical 
„vent in the history of the art of pottery in Europe was the introduc- 
tion of Chinese methods for making true porcelain. "The term for this 
aubstance was derived from the Italian porcelana, originally a 
diminutive of porca ” (Latin), meaning a pig, which was applied to 
the white-surfaced Venus shell on account of its resemblance to a pig's 
hack. Particulars were given of the origin of the clays and other 
ingredients that go to the making of a first class porcelain insulating 
material capible of withstanding high electrical pressure. The 
superiority of English over German insulators was pointed out, and 
particulars were given of high-tension tests applied to the former up 
to 900,000 volts. The lecturer also dwelt upon the difficulty of pro- 
dncing porcelain in complicated shapes of exact size owing to the 
shrinkage under firing at а sufficiently high temperature to secure 
vitrification, not only of the surface but throughout the substance. 
The paper, which was listened to with much interest, was illustrated 
by lantern slides and by specimens of high-tension insulators and the 
materials used to produce them, which were lent by Messrs. Bullers, 
Limited. 

Alloa. —At the last Council meeting the convener of the Electricity 
Committee submitted his report on the electricity supply to the town. 
The report contained interesting statistics and details as to the under- 
taking. The general results showed that for the first five years the 
loss to the burgh in the electricity department amounted to £2,576, 
or an annual loss of £515. The reason was that the turnover in the 
trading account was not nearly sufficient for the amount of capital 
expenditure, and the difference between the buying and the selling 
price was so small that there was no real chance of making a profit 
with the turnover as at present. In 1907 the amount paid to the 
British Electiic Plant Oo., Alloa, for current was £1,081, and this was 
retailed to consumers at £1,159, showing a gross profit of £78. 
Deducting sinking fund and mortgage interest, the loss for the year 
was £573. The Electricity Committee had approached the British 
Electric Plant Co. with the view of terminating the present agreement, 
but the terms asked by the company were prohibitive, so that the 
committee were not in a — to place any proposal or recommenda- 
tion before the Council. He thought, however, that, both in the 
interest of the Council and the users of the current, the Council 
should insist on the terms of the agreement between the Council апа 
the British Electric Plant Co. being carried out. The report gave rise 
to a lengthy and animated discussion, and in the end the whole 

uestion of electricity supply was remitted to the sub-committee to 
urther consider and report to a future meeting of the Council. 


TRACTION. 


Ashton.—Tho Corporation Tramways Committee have decided to 
increase the wages of their inspectors from 33s. to 568. per week. 

Croydon. — The County Council have decided to replace the fseder 
on the Swan to the power station at an estimated outlay of 

1,077. 

Madras Electric Tramways (1904).—The receipts for the fort- 
v ght ending May 15 amounted to Rs.19,576, being an increase of 
10:2 per cent. over the corresponding period of 1907. 

Keighley.—The neighbourhood of Crosshills, Steeton, Kastburn, 
and Sutton has been petitioned by the Keighley Corporation for the 
purpose of considering the desirability of extending the tramways to 
Crosshills. 

Glasgow. — Passengers carried last week numbered 4,426,503, a 
de^rease from the corresponding week last year of 124,669, and the 
reseints amounted to £17,680. lls., a decrease of £482 10s. 5d. 
Receipts for 50 weeks, £868,713. 168. 14. ; increase, £14,040. 108. 54, 


Buenos Ayres and Belgrano Electric Tramways Co. — 

The receipts for the week ending May 13, 1908, converted to gold 
were £4,044 ; corresponding Bas last year £3,985—increase, £59. 
Aggregate from Jan. 1, 1908, £72,208; aggregate from Jan. 1, 
1907, £71,477—increase, £731. 
. Ayrshire.—At a meeting of the Northern District, Committee of 
Ayrshire County Council a letter was read from the agents for the 
promoters of the Largs and Wemyss Bay tramway scheme, intimating 
that it had been decided to hold the matter over owing to the 
opposition of the County Council. 


Stalybridge, Hyde, Mossley, and Dukinfield Tramways.—The 
traffic receipts for the week ended May 9, 1908, amounted to £718. 
1s. 4d., against a total for the corresponding week of last year of 
£810. 198. 44d. 

am.—The profits of the Birmingham tramways for the 
past year amount to £121,000, which is about double the previous 
year. The disposable balance is £72,000, out of which it is proposed 
to place £37,000 to the reserve fund and coutribute the remaining 
£35,000 to the relief of rates, which is £25,000 more than last year. 

Edinburgh.—The Tramway Committee of the Edinburgh Town 
Council have had under consideration the slow progress which is being 
made with the cabling operations in Broughton-street. The town 
clerk has been instructed to write the tramway company pressing for 
the work being expedited and finished as early as possible. 

Ripley.—A notice has been received by the Urban District Council 
from the Nottinghamshire and Derbyshire Tramways Co. of their 
iatention to apply to Parliament for power to carry out ап arrange- 
ment with the Nottingham Oorporation for taking over certain 
tramways, and for an extension of time in which to purchase the same. 


Lowestoft.—At the last meeting of the Town Oouncil the Tram ways 
Committee reported that the total receipts from Oct 1 to dite were 
£4,571. 3s 14., against £4,471. 133. 61. in the corresponding p3riod 
of last year. The engineer reported that he шы! а smill track 
grinder for use оп the points, and was authori to obtiin one at a 
cost of £11. 6s. 

Leith.—At a meeting of the Tramway Committee of ће Elinburgh 
Town Council it was stated that all the clauses about which there had 
been dispute between Edinburgh and Leith iu regard to the tramway 
extensions propose by Leith had now been adjusted, ацф it was 
expected that the Bill would come before Parliament either oh Friday 
of this week or on Monday. EY 

Blackburn.—The traffic returns for the Blackburn Corporation 
tramways for tho week ending May 6 show that during that period 
201,559 passengers were carried, the receipts amounting to £1,048. 
16s. 24d., a decrease of 3,195 passengers and £14. 2s. 244. on the 
corresponding period last year. For the 42 days’ running in the year 
the receipts were £6,961. 14s. 6d., an increase of £17. 2s. 91 over the 
previous year, and of £619. 9з. 24d. over 1906 

Belfast.—The Corporation electric tramways have not proved tho 
success which had been hoped, the acoounts for the year ended 
March 31 showing a heavy loss. In consequence of this the general 
manager was instructed to reduce the services and make all other 
possible economies. Notices of dismissal have been served on upwards 
of 40 motormen and conductors. The tramways were taken over and 
electrified by the Belfast Corporation three years ago. 


Derby.—The receipts of the Corporation tramways during the month 
ended April 25 last amounted to £4,235. 7s., being an increase 
of £316. 9s. 9d. as compared with the corresponding period of last 
year. The committee have decided to engage Messrs. Nash and Sons 
to test materials to be used in the extension of the Burton-road route. 
The Council are recommended to appoint Mr. E. Banner as clerk of 
the works for the extension of the Burton-road route at a salary of 
£3. 10s. a week. The Council are also recommended to grant the sum 
of £85 for the purchase of в track grinder. 


Leeds.—The Oorporation Tramways Committee have discussed the 
question of removing from the centre of Boar-lane the poles which 
support the overhead tramway cables. If this could be accomplished 
it would be possible to widen the road space available for traffic other 
than the tramoars by 18in. between the rails and the kerb on either 
side of the thoroughfare, besides improving somewhat the appearance 
ofthe street. As the lines in Boar-lane are to be relaid in the course of 
a month or two, the committee have decided to recommend the Council 
to remove the poles when the relaying takes place. In that case the 
cables would be supported from side poles or from suitable points on 
the buildings at either side. 

Bethwell —The Bothwell Parish Council at their monthly meeting 
unanimously agreed to petition the Oounty Oouncil to request the 
Glasgow Corporation to proceed with an extension of their tramway 
system to Bellshill. The route proposed is from Broomhouse, vig 
Aitkenhead, Tannochside, and Bothwell Park, the distance from the 
city being over seven miles. The road is ed as suitable for the 
рогрове, and іа the event of the extension being ровак with 

ellshill and Mossend will ultimately be in the enviable position of 
having the use of two systems, as the Lanarkshire Tramway Co. have 
given an undertaking to commence the laying of & new track within 
12 months, and complete the work within three years. 


Heyside.—Shortly before 10 o'clock on Sunday evening, what 
might have resulted in a very serious tram осо near the 
Lancashire Hotel, Heyside. An Oldham Corporation electric car was 
being driven to Shaw, when it failed to take the points at this 
particular spot. The result was that the car left the rails, and 
although the driver at once applied the brakes the car went over the 
kerbstone, across the footpath, and crashed into a house, The impact 
was very great, and a portion of the front of the house was dislodged ! 
The flaga on the footpath were badly broken. Luckily no one was 
injured, although the passengers suffered from fright. It took some 
considerable time to replace the car. This is not tho first time that a 
car has missed the points at this spot. 

Walsall.—The following are the particulars respecting the working 
of the tramways during the four weeks of April and the corresponding 
weeks in last year—viz.: Four weeks ending April 27, 1907—number 
of passengers, 566,024 ; receipts, £1,937. 19s. 1ld.; car miles run, 
43,087; receipts рег car mile run, 10°79d. Four weeks endin 
April 25, 1908—number of ngers, 398, 985; receipts, 82,257. 
18s. 2d.; car miles run, 50,286; receipts per car mile run, 10°68d. 
Wages paid, including repair of permanent way—four weeks ending 
April 25, 1907, £571. 108. 8jd.; four weeks ending April 25, 1908, 
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£632. 8s. 2d. The manager has been instructed to have one of the 
new cars fitted up with an electro-mechanical track brake at а cost of 
£55, with a view to testing its efficiency. 


Clydebank.—At the last meeting of the Council a letter from the 
manager of the Glasgow Corporation tramways with reference to the 
county tramways was considered. Tho letter explained that the Dum- 
bartonshire Tramway Co. desired to make & connection between their 
5 am and that of the Corporation at the bridge over 
Duntocher Burn, and they asked the consent of the Council. It was 
stated that on the bridge the line of rails would only be 18in. clear of 
the footpath on the north side of the road, and it was recommended 
that no such conuection should be made until the bridge is widened 
to such an extent as would permit the tramways to pass over it with 
an ordinary degree of safety to the public. It was agreed to defer 
further consideration until another communication was received from 
the company. 


Drighlington.—At the last meeting of the Urban District Council 
the clerk read a letter from Mr. Sydney Morse, London, re Spen 
Valley and Morley Light Railways (Extension) Order, 1902, stating 
that he had been in communication with Mr. Oppert as to dealing 
with the uncorstructed portion of these railways, and he was glad to 
say that Mr. Oppert was prepared to give careful consideration to the 
suggestion made by Mr. Askwith and to discuss the terms with the 
local authorities; In these cireumstances it seemed to him that it 
would facilitate matters greatly if a cesser of powers were grauted to 
the promoters, thus leaving a clear field to Mr. Oppert and the 
councils In reply to à question as to when the construction of tho 
tramway would begin, the clerk said he had received no further 
communication. 

Southampton.—Alderman Dunsford, chairman of the Tramways 
Committee of the Southampton Corporation, has just informed the 
Council that the position of the undertaking this year is as follows: 
оз their depreciation fund they carried forward something like 
£8,000 ; in regard to their third-party insurance fund they had a nest 
egg of £2,000; their sinking fund was over £40,000, and that, 
together with the £23.C00 they had already given to the ratepayers, 
made, he thought, a very handsome return from their tramway under- 
takings. The committee thought it was impossible to have at South- 
ampton such an accident as at Bournemouth, but with all their caré 
accidents might happen, and they, therefore, were going to build up 
their reserve fund to £20,000 (£10,000 of which they had at present), 
and when they had that amount accumulated they would be as 
generous to the ratepayers as possible. 


Portslade.—A serious tramcar accident occurred near the bottom 
of Fishersgate-hill, Portslade, about 7.15 on the evening of the 17th 
inst., as the result of which several passengers sustained painful 
injuries. The tram, which was driven by John Clark, was descending 
the incline, travelling in the direction of Hove, at the time, and the 
mishap occurred at a place where there isa loop line, a few yards from 
the Britannia Flourmills. It is presumed that there was, perhaps, 
some olstruction at the points. However that may be, the tram left 
the line, and after going on two side wheels for a brief period, turned 
bodily over on its side. "The driver escaped unhurt, and most of the 
passengers on the top also escaped injury of any consequence, 
although one man, named Hemsley, sustained injury to his ribs and 
was conveyed to his home at Shoreham. The car turned over very 
steadily, and it was due to the fact that the persons on the outside 
were able to cling to the seats and rails that they got off so lightly as 
they did. 

Southend —At the Burnham Public Hall on Wednesday week, 
before Colonel С. F. О. Boughey, R.E., C. S. I.,, aud Mr. H. A. 
Stewart, an inquiry was held into the application of the Southend and 
Colchester Light Railway Co. for extension of time to construct 
certain railways and additional powers. In 1904 the company obtained 
an order to construct light railways from Prittlewell by way of Oreek- 
sea, Burnham, Southminster, Brad well, and West Mersea to Colchester. 
They were allowed until Sept. 51, 1909, to carry out the works, and the 
present application is to obtain an extension of time until September, 
1912, permission to construct an additional light railway between 
Creeksea and Burnham, and also compulsory running powers over a 
part of the Southend tramways system between Southend and Prittle- 
well, во as to join up the company's line at the top of North-street, 
Prittlewell. The company also applied for compulsory powers to alter 
the gauge of the Southend light railway to suit theirs. After hearing 
evidence for and against the inquiry was adjourned. 


Weston-super-Mare.—At the monthly meeting of the Council the 
Works Committee reported that they had further considered an 
application from the Weston-super-Mare and District Electric Tram- 
ways Co. for permission to construct a proposed alteration to Birnbeck 
Pier terminus in accordance with plans therewith transmitted for 
approval under Section 17 of the Weston-super-Mare Tramways Order, 
1900, and now produced. It was unanimously resolved to recommend 
to the Council to decline to consent to the application and that the 
plans be disapproved. The clerk also read a notice he had received 
irom the Weston-super. Mare and District Electric Supply Co. of their 
intention to apply to the Board of Trade to prolong the time limit for 
the completion of the tramways until June 6, 1909, and intimating 
that objections should be made on or before May 27, 1908. It was 
resolved that the clerk be instructed to object on behalf of the Council 
to the application so far as it applies to any extension of the tramway 
from its present termination in Birnbeck-road in direction of the posts 
defining the entrance to the private approach road to the pier. 


West Ham.—The tramways manager reported to the Tramway 
Committee at the last meeting that 77 per cent. of the motormen 
eligible and 70 per cent of the conductors, ог, in other words, 74°3 per 
cent. of the men eligible, had earned bonuses. The payments for the 
quarter were £108. Us, 2d. Eighty-nine motormen and 34 conductors 
also received an additional £1 per head for having received four 


quarterly bonuses during the year. He asked permission of the 
committee to obtain for each of these а badge or bar, to be worn 
during the year. The award in connection with the bonus scheme of 
5з. each to the conductors who are above the avorage of their group 
in the collection of fares during the March quarter was made on the 
10th inst., 85 conductors benefiting to the extent of £21. 5з. Of 
these 85, д9 were included also in the list under the other bonus 
scheme and 46 were not. It will thus be seen that the total bonus 
ayments for the March quarter amounted to £252. 5s. 2d., and that 
48 motormen and conductors benefited to the average extent of 
£1. Os. Ad. each. The manager was directed to get a badge or bar 
for those who had earned the four bonuses. . 


Cardiganshire.—At a meeting of the County Council at Lampeter, 
Mr. J. C. Harford, Falcondale, Lampeter, brought forward once more 
a resolution in favour of light railways. According to the Finance 
Committee, it appeared that Mr. Cooke, of Bristol, solicitor for the 
pou of the Lampeter, Aberayron, and New Quay light railway, 

ad met that body and stated on behalf of the promoters that it was 
proposed to proceed with the construction of the first portion of the 
railway—viz., that between Lampeter and Aberayron. The Treasury 
had arranged to make for that purpose a loan of £20,000 at 55 per 
cent., to be repaid by instalments extending over a period of 25 years, 
the first instalment of the repayment to be postponed for two years 
from the commencement of the work of construction. Several tenders 
had been received, all cash contracts, but the promoters were inclined 
to accept the tender of £67,208, the whole cost of the railway being 
£81,000. It was stated that tho cost of the remainder of the line— 
viz., from Aberayron to New Quay— would be larger in proportion to 
that of the portion now proposed to be made. The promoters had 
applied to the Council to advance £15,000 — viz., £11,250 to be 
secured by debentures and £3,750 to be taken in ordinary shares 
and they were applying to the Lampeter Town Council and the 
District Councils of Lampeter Rural, Aberayron Urban, and Aberayron 
Rural for an advance of £5,000 to be similarly secured. 


Battersea.—At the last meeting of the Borough Council the High- 
ways and Dastiug Committee reported that they had considered the 
letter from the London County Council with referenoe to the proposed 
electrification of tramways from East-hill, Wandsworth, to Nine Elms 
lane, in which they point out a difficulty that has arisen as r 
the necessary wideniogs in the borough of Lambeth. With the con- 
currence of the Finance Oommittee, it had been suggested to the 
London Oounty Council that the needs of the boroughs of Battersea 
and Wandworth might be met by alternative routes until such time 
as the Lambeth Borough Oouncil may come to an agreement with the 
County Council—viz, by Falcon-road and by Queen’s-road. The 
Falcon-road tramways are already converted, and it has been decided 
to electrify the tramways in Queen’s-road, and, if the tramways in 
East-hill, St. John’s-hill, and Lsvender-hil are converted, electric 
cars will be able to run to town from East-hill via either Falcon-road 
or Queen’s-road. The projection of such a course might facilitate 
negotiations between the County Council and Lambeth. Only single- 
deck cars could be used on the Queen's-road route, owing to the 
limited headway under two of the railway bridges. With reference 
to this matter, the Finance Committee reported that they concurred 
with the proposal made to the London Oounty Oouncil to proceed 
with the electrification of the route from East-hill as far as Queen’s- 
road. This was agreed to. 


Newoastle.—At the last meeting of the Corporation Tramways 
Committee it was decided to open the Market-street extension as soon 
as the Board of Trade’s sanction was received, which is expected 
towards towards the latter end of next week. It is proposed that the 
cars now running from Scotswood Bridge and the toll-house will journey 
along New Market-street. The engineer and general manager of the 
tramway department presented a return for the period ending March 31 
last showing the income and expenditure of the cars during that time. 
This shows that the trams have earned 219,477. 12s. Ad. profit, which 
with £1,551. 9з. 8d. to be utilised in paying the annual instalment 
in connection with the old horse trams, makes а total net profit of 
£21,029. 2s. The traffic expenses during the 12 months amount to 
£58 583. 4s. 1d., and include £39,302. 5з. 93. for wages of motormen 
and conductors. The expenses for the previous year amounted to 
£56,003. 1s. 5d. On general expenses £17,609. 2s. 7d. was spent, as 
compared with £16,535. 18s. 2d. General repairs and maintenance 
absorbed £22,570. 6s. ld., as against £20,481. 7s. dd. The total 
working expenses amounted to £116,852. 63. 4d. In the previous year 
the amount was £107,518. 198. 9d. During the year £34,094. 13s. 6d. 
was spent in interest on loans and £34,878. 5s. 14. was placed in the 
sinking fund. The total traffic receipts worked out at £205,322. 68. 5d. 
This represents a net average of ll'17d. per car mile. Last year the 
receipts were £205,261. 16s. 6d. and per car mile 11:56d. Daring 
the year £5,570. 17s. 6d. was received for lighting purposes, as com- 
pared with £4,132. 5s. 3d. During the year the cars ran 4,411,745 
miles, as against 4,263,174. It was desided that there should be a 
special meeting of the committee to consider the returns before they 
are sent on to the City Council. 


APPOINTMENTS VACANT. 


Draughtsman, Ferranti, Ltd., Hollinwood. See advertisement. 

Traveller (ог the Midlands to represent manufaoturers of electric 
lighting accessories and switchgear. Applications to J. Н. Tucker and 
Oo., King’s-road, Hay Mills, Birmingham. See advertisement. 

Professor of Mechanical Engineering, Poona College of Science. 
Salary, Rs 500 per month, rising by annual increments of Rs.50 to 
Кз.1,000, with a pension. Applications to the Seoretary, Public 
Departiment, India Office, London, S.W., by June 15. 


THE ELECTRICAL ENGINEER, MAY 22, 1908. 


149 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Woolwich.—Tenders are invited for the supply of coal for the 
electricity works for one year. 

, Orsova.—The Municipality require tenders for public electric light- 
ing for 50 years. Tenders by June 1. 

Tarragona —Tenders are invited for the erection of an electricity 
generating station. Tenders by May 31. 

Melbourne.—The City Council invite tenders for the supply and 
delivery of one 500-kw.. motor-generator. Tenders by July 3. 

Queensland.— The Postmaster-General invites tenders for battery 
glassware, ete., battery material and chemicals. Tenders by June 1. 

Stockport.—Tenders are invited by the Tramways Committee for 
automatic point controllers. Particulars from the Borough Electrical 
Engineer. 

Toulon.—Tenders are invited for electrically lighting coal depóts. 
Particulars from the Director of Hydraulic Works, Toulon. Tenders 
by May 30. 

Gravesend.—The Town Council invite tenders for tho erection of 
an electrical sub-station at Rosherville, Tenders to the Town Clerk 
by May 29. 

Hanley.—The Corporation invite tenders for the supply of are 
lamps and lamp columns, Particulars from Mr. О, Yeaman, borough 
electrical engineer. 

South Australia.—The Postmaster-General invites tenders for 
telephone material, telephone instruments, and telephonoswitchboards. 
Tenders by June 3. 

Dartford.—The Urban District Council invite tenders for surface- 
condensing plant. Particulars from the Clerk to the Council. 
Tenders by June 3. 


West Ham.—The Guardians invite tenders for the supply of 


engineer's oils for a period commencing June 1 and ending Oct. 3. 
Tenders by May 28. 

Leith.—Tenders are invited for the annual supply of coal to the 
electricity station. Particulars from the Burgh Electrical Engineer. 
Tenders by May 25. 

Sofia.—Tenders are invited for the installation of electricity in 
mines, Particulars from the Director of Mines and Minerals. 
Tenders by June 19. 

Liege.—Tenders are invited for tho installation of an electric light- 
ing system. Particulars from the Secretaire Communal at Ашау. 
Tenders by June 25. 


Derby.—The Electricity Committee invite tenders for the supply 


of bitumen cable. Particulars from the borough electrical engineer, 
Mr. T. P. Wilmshuist. 


Herne Bay.—The Urban District Council invite tenders for the 


annual supply of petroleum, lubricating, and other oils. Tenders to 


the Town Clerk by June 3. 


Tamworth. —Tenders are invited by the directors of the Kingsbury 


Collieries, Limited, Tamworth, for an electric haulage plant. Раг- 


ticulars from the Secretary. 


Stanislau.—The Municipality invite tenders for the establishment 
of an electric tramway system, also for the erection of a generating 


station. Tenders by Aug. 31. 

Dartford.—Tenders are invited for the annual supply of stores to 
the electricity department, including meters, service cables, eto. 
Tenders to the Clerk by June 9. 


Brussels.—Tenders are invite ! for the supply of underground 
conduit electric cable by the Société Nationale des Chemins de Fer 


Vicinaux. Tenders by May 27. 
Greenwich —Tenders are invited for the supply of coal to their 


various establishments from June 27, 1908, to June 26, 1909, fur tho 


Guardians. Tenders by May 28. 


Croydon.—Tenders are invited for the supply of sulphuric acid for 
one year, for the Croydon Gas Co. Tenders to Mr. W. Topley, secre- 
tary, Katherine-street, Croydon, by June 9. 


Adelaide.—Tenders are invited by the Muuicipal Tramways Trust, 
Adelaide. for the supply, delivery, and layivg of underground electric 
cables, Tenders to the Chairman by June 25. 


Dudley.—The Electricity Committee invite tenders for tho annual 
supply of oils. Particulars from Mr. C. E Savage, resident electrical 
engineer. Tenders to the Town Clerk by May 25. 


Shrewsbury.— Tenders are invited for the annual supply of coal for 
the electricity works. Particulars from Mr. C. M. Johnston, engineer 
and manager. Tenders to the Town Olerk by June 5. 

Paisley.—The Paisley Corporation Electricity Department invite 
tenders for coal and oil. Schedules may be obtained from Mr. C. F. 
Parkinson, engineer and manager. Tenders by May 25. 


New South Wales.— Tenders are invited for the supply, delivery, 
and erection of a branching metallic multip'e magneto switshboard 
at the Mosman Telephone Exchange. Tenders by Aug. 12. 


Madrid.—The Post and Telegraphs Department invite tenders for 
the exploitation of telephones in Spain. Particulars from the 
Direccion-General de Correos y Telegrafos. Tenders by June 1. 

Kilmarnock.—The Electricity Committee invite tenders for a 
Lancashire boiler for the electricity works. Particulars from Mr. 
А. Н. Burbridge, burgh electrical engineer. Tenders by May 25. 

Leeds.—The Tramways Committee invite tenders for the recon- 
struction of a portion of tramway track in Lecds; also for the 
construction of a portion of track. Specifications from the General 


Manager, 


tenders for the supply of а 
Mr. E. G. Okell, 
be sent by June 3. 


ration Electricity Department require 
ut 7,500 tons of coal. Particulars from 
rough electrical engineer, to whom tenders must 


Plymouth. — The Cor 


Salford.—Tenders are invited by the Electricity Committee for the 


supply and erection of cooling towers, pumps, etc., at the electricity 
station, Pendeton. 
Tenders by May 25. 


Particulars from the Borough Electrical Engineer. 


Worthing.—The Corporation invite tenders for the supply and 


erection of condensing plant, air and circulating pumps aud piping. 
Particulars from the Resident Electrical Engineer. 
Town Clerk by May 25. 


Tenders to the 


London, E.C.—The South Indian Railway Co. invite tenders for 


the annual supply of stores. Specifications anà forms of tender may 


be obtained at the Company's Oflices, 91, York-streot, Westminster, 
S.W. Tenders by May 26. 

Penrhiwceiber (Glam.).—The Penrikyber Navigation Colliery Co. 
invite tenders for theannual supply of stores from July 1, 1908, inolud- 
ing miners’ lamps and lamp glasses, electric lamps and fittings. 
Tenders to the Secretary by June 4. 

Walsall.—The Electric Lighting Committee invite tenders for the 
supply and erection of condensing plant, including surface condenser, 
air pumps, cooling tower, and water purifier. Tenders to the Town 
Clerk by May 29. See advertisement. 

Grimsby.— Tenders are invited for the lighting of such of the 
publie streets of the borough as are not lighted by electricity from the 
Corporation electricity works for one year, for the Giimsby Urban 
Sanitary Authority. Tenders by June 6. 

Sale of Plant.—Tenders are invited for the purchase of heating and 
generating plant at the Nottingham post office. P'artieulars from 
the Controller of Stores, Stores Department, G.P.O., 17-19, Bedford- 
street, London, W.O. Tenders by May 25. See advertisement. 

London, N.—Tho Great Northern Railway Со. invite tenders for 
the supply of various stores for 12 months from July next. Parti ulars 
from Mr. Weeks, stores superintendent, Doncaster. Tenders to Mr. 
Burrows, secretary, King's Oross Station, London, N., by May 25. 

Victoria. — Tenders are invited for the following for the Postmaster- 
General's Department: 2,€00 jacks, in strips of 20; 1 mile 61-wire 
switchboard cable; 50 3-conductor cords, 71+. long, for В” boards; 
96 3-part plugs, and 66 listening and ringing keys. Tenders by 
June 9. 

Handsworth (Staffs).—Tenders are invited by the Urban District 
Council for the supply of low-tension distributor cables, lead-covered, 
paper-insulated. Specification, eto., on application at the Generating 
Station, Soho road, Handsworth. Tenders to Mr. Н. Ward, clerk, by 
May 25. 

Rawtenstall.— The Corporation invite tenders for the supply, 
delivery, and erection of two track boosters (Contract 3) and of low- 
tension direct-current and high-tension alternating-current switch- 


boards (Contract 11). Tenders to the Town Clerk by May 29. Sve 


advertisement. 

Johannesburg.—Tenders are invited for a refuse destructor plant. 
Specification, etc., may be obtained from Messrs. E. W. Carling and 
Co., St. Dunstan's- buildings, St. Dunstan’s- hill, London, E.C. 
Tenders to the Town Clerk, Municipal Offices, Plein Park, Johannes- 


burg, by June 10. 

Great Yarmouth —The Trumways Committee invite tenders fcr 
the following stores fur 12 months ending June 16, 1909: oils and 
grease, iron, bolts and nuts, brake blocks, untroken coke, brushes and 
cleaning materials, electrical accessories, and miscellaneous stores. 
Tenders by June 2. 

Southend —The Corporation invite tenders for the laying along 
Southehurch Beach. road of about 1,500 yards of single tramway 
track with lcops (rails and setts will be provided by the Corporation). 
Paiticulars from the Borough Engineer. Tenders to Mr. W. Snow, 
town clerk, by May 28 

Oswestry.—Tenders are invited for the supply of stores for 12 
months ending June 30, 1909, for the Cambrian Railways Co. 
Specifications and forms of tender may b» obtained at tho Stores 
Office, Cambrian Works, Oswestry. Tenders to Mr. S. Williamson, 
secretary, Oswestry, by June 6. 

London, S.E.—The London County Council invite tenders for the 
manufacture and supply of two electrically-driven centrifugal pumps, 
etc., to be erected at the Council's olectricity generating station at 
East Greenwich. Tenders to tho Olerk of the Council, County Hall, 
Spring. gardens, S. W., by May 26. 

IMford.—The Urban District Council invite tenders for the supply 
and orection of surface-condensing plant, and cooliug tower, steam, 
and feed pipes, boiler feed pump, and extensions ani alterations to 
main switchboard. Particulars from the Electrical Engineer. Tenders 
to the Town Clerk by June 10. Sco advertisement. 

Stalybridge.— Tenders are invited for the supply and delivery of 
stores for the Generating Station and Tramways Committee of the 
Stalybridge, Hyde, Mossley, and Dukinfield Tram ways and Electricity 
Board. Specification and form of tender may be obtained from Mr. 
Robert Blackmore, chief engineer. Tenders by May 30. 

Clyde Navigation. —The Trustees of the Clyde Navigation invite 
tenders for the annual supply of stores, including electrical goods 
oils, indiatubber, asbestos and packing, etc. Paiticulars from the 
Superintendent of Stores. Tenders to Mr. T. Mackenzie, genera 
manager and secretary, 16, Robertson-street, Glasgow, by June б. 

Western Australia.—The Postmaster-Geneial invites tenders for 
650 telephone wall sets, 150 telephone table sets, 800 protoc:tors 
90 extension switch and bell sets complete, 50 switchboards for 
4 lines, 20 ditto for 6 lines, 5 ditto for 12 lines, 5 ditto for 24 lines, 
20 telephone wall sets for party lines, 10 ditto, Tenders hy Sept. 7, 
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ewoastle-on- . — The Tyne Improvement Commissioners 
invite tenders for the supply of various stores for six months com- 
mencing June 50, es incandescent lamps and arc lamp carbons, 
indiarubber, etc. Particulars from the secretary, Mr. J. McDonald 
иш Tenders to the Ohairman of the River Works Committee by 
une 1. 

Adelaide, —Tenders are invited by the Municipal Tramways Trust 
for the supply, delivery, and erection of rotary converters, trans- 
formers, boosters, switchboards, and equipment for converter stations 
Nos. 1 and 2. Particulars from Mr. W. G. Goodman, the electrical 
engineer, 8, King William-street, Adelaide, S A. Tenders to the 
Chairman by July 14. 


Southend-on-Sea.—The Corporation invite tenders for the supply 


Lamp Oo., 1,000 5-c.p. and 8-c. p. lampe, бв. 3d. per dozen ; Siemens 
Bros., 2,000 yards of cable for Sparrow's Nest lighting, £12. 138. 3d. 


St. Marylebone.—The Electricity Committee recommend for accept- 
ance the following for the annual supply of stores: Pryke and Palmer, 
Е. Bird and Co., Naylor Вгов., General Electric Co., Pooley and 
Austin, Edison and Swan, Baxter and Oaunter, Lundberg and Sons, 
W. McGeoch and Co., Glenboig Union Fireclay, West Bros., 
Le Carbone, engine-room stores; St. Helens Osble Co., British 
Insulated and Helsby Cables, Henley’s Telegraph Works, cables. 


Woolwich.—The Borough Council have received the following 


tenders for the supply of 750 yards three-core cable and 170 yards 
four-core cable : 


and delivery of traction poles; brackets, overhead line material, and тео CC gi is 2 
bonds for rails required in connecticn with the construction of about Johnson and Philli s J CAMP QE EU M UK 990 6 0 
1.600 yards of single-line track with passing places or loops. Par- ay ,,, оте пен ea 
ticulars from Mr. R. Birkett, borough electrical engineer, Southend- British Insulated and Helsbv Cables ORA DOE E БЕ 294 15 0 
ones, Tenders to Mr. W, Н. Snow, town clerk, by May 28. Binmens Dro and бо, e ... ... M8 8 © 

Rio de Janeiro.— Tenders are invited for the supply of new light- | W. T. Henley's Telegraph Works .....................ф....... 298 2 6 
ing apparatus and accessories for the lighthouse on Raza Island. | St. Helen's Cable and Rubber Co. .............................. 805 0 0 
Tenders will be opened on June 2 in the Ministry of Marine (Seccao 


Uxbridge.—The Uxbridge Joint Hospital Board have received the 
following tenders for the elcctric light installation for the hespital 
extension : 


de Pharóes) at Rio de Janeiro. No déposit is required. Further 
rticulars may be seen at the offices of the Commercial Intelligence 
Branch of the Board of Trade, 75, Basinghall-street, London, E.C. 


M ester. The Tramways Committee invite tenders. for ilia ро and Oo. (accepted ...... gs 5 o 
= ay ап and fixing of steel roof: trusses, girders, stancheons, cast-iron | PI Ir . .. . . . . .. . . ..... . E 
columns, and other metal work for an electric саг дерді at Princess. | E^ Emo . . . .... . 93 9 0 
road, Manchester. Particulars from Mr. J. M. M’Elroy, general | Windsor АЙСЫ . .. . ... eas зоо 
manager, Tramways Department, 55, Piccadilly, Manchester, оп Tiro aad Со —— X — woo 10 
deposit of £3. Je, which will be returned on receipt of а bond fide P. U 800 Оо. . . . . .. .. . . .... пао 
tender. Tenders by Мау 26. | Tilley Bros q . . 146 0 0 

Edinburgh. — Tenders are invited for the supply of a 16-20-h.p. | Canon and Son . . . . 195 5 0 
four-cylinder motor chassis, fitted with four-speed (forward and 


reverse) gear case, chain - driven or live axle, high · tension and magneto 
ignitions, with accumulator, head, side, and tail lamps, horn, chest, 
tools, two spare accumulators, mileage recorder, and wind screen 
complete, with Palmer (non-skid) tyres on driving wheel, for the 
Corporation. Tenders to the Town Clerk by May 27. 


RESULTS OF TENDERS. 


Yarmouth.—The tender of Ohristy and Co. has been accepted for 
the supply of caps for the tramway employés. 

Edinburgh.—The Bastian Meter Co. have secured the contract for 
the supply of 23- ampere meters to the city of Edinburgh for the 
ensuing year. 

Kingston-on-Thames.—Tho Board of Guardians have accepted the 
tender of Drake and Gorham, at £53. 10s., for а milking booster and 
battery motor. | 

Portsmouth.—The tender of Ashton and Holt, Ryde, has been 
accepted by the Guardians for the electric wiring at the іпбз mary and 
extension blocks, for £145. | 

Foleshill.—The Guardians have accepted the tender of the Electric 
Trades’ Supply Co., Birmingham, at £268, fur installing the electric 
light in the isolation hospital. | 

Stoke Newington.—The Electric Lighting Committee recommen 
the acceptance of the tender uf Ferranti, Limited, for the supply of 
meters during the ensuing two years. 

Newcastle.—Subject to the consent of the City Council, the Tram- 
ways Committee have accepted the tender of the Tudor Acocumulator 
Oo., at £3,594, for storage batteries at the Manors power station. 

Aberdeen.— The Electricity Committee have accepted the tendor 
of the Brush Electrical Engineering Oo., at £2,485. 15s., for the 
supply of extra high tension plant for Dee Village and Cults stations. 

Derby.—The Town Council have accepted the tender of Johnson 


Govan.—The Corporation have accept:d the following tenders for 
the annual supply of cables, etc., to the electricity doneriment: 
British Insulated aud Helsby Cables, Prescot, lead covered and 
armoured and leadless cables; J. A. Rudd and Oo., Glasgow, rubber- 
covered cables; Verity's, Limited, Glasgow, cable accessories; Craig 
Sharp, Limited, Glasgow, bitumen, eto. ; Ohamberlain and Hookham, 
Birmingham, meters ; Keighley Engineering Co., Keighley, fuse boxes ; 
Crompton and Oo., London, arc lamp carbons; J. Kennedy and 
Sons, Glasgow, coal; British Insulated and Helsby Cables, joint- 
boxes; General Electric Co., Lancashire Dynamo G0. Manchester, 
and Electric Construction Co., Wolverhampton, motors (divided); 
Bray. Markham, and Reiss, Walthamstow, and Brook, Hirst, and 
Oo., Chester, motor starters (divided); E. P. Allam and Co., London, 
double-pole switches. 

London, E.— The Poplar Borough Council have acoepted the 
following tenders: О, А. Parsons and Co. for the supply and erection 
of a Parsons steam-turbine of 1,250 kw. capacity, 1,500 r.p.m., 
р to a Bruce Peebles alternator, giving an output of 1,530 kw., 
with & power factor of unity at a pressure of 6,000 to 6,500 volts, for 
the sum of £5,907. 10s. without motor ; the British Westinghouse 
Co. for provision of switchgear, etc., at the generating station and 
the sont sub-station, for the sum of £337. 10s.; Johnson and 
Phillips for provision of switchgear, etc., at the new sub-station, for 
the sum of £593. 168. ; Bruce Peebles and Co. for provision and 
erection of two 500-kw. motor converters at the new sub-station, and 
one 250-kw. converter at the northern sub-station, for the sum of 
£3,699. 1Cs.; the Western Electric Co. for cable for High - street 
(Wade's-place feeder) and cable for extra high-tension feeder, at a cost 
of £1,059 and £847 4s. respectively. 

London, N.W.—The St. Pancras Electricity and Public Lighting 
Committee have received the following tenders for the supply of 
§30,000 arc lamp carbons during ensuing year : 


and Phillips, at £84. 6s. 8d., for the supply of bitumen cable, and се 5 e e ÁO "o ш : 
that of the British Insulated and Helsby Cables for the supply of | Johnson and Phillips JC ey mere OM MAD at 869 17 6 
high-tension cable. Н. Tuchman. . cess! 898 0 0 

Bermondsey.—The Electricity Committee recommend the accept- | Pestalozzi and Co . . 905 5 0 
ance of the tender of С. J. Cockerell and Co. for the supply of coal at | G, Braulik .......................... eene 907 10 0 
23s. рег ton for 12 months, and that of Myers, Rose, and Co. for а | Crompton and Oo E(U .. . . 912 11 8 
12 months’ supply of coal at 14s. per ton. General Electric Co.. . . . . . . . .. 929 10 0 

Newcastle-under-Lyme.—The Corporation have accepted the | E. M. F. Manufacturing Co“ſrdd . 958 7 6 
tender of Baggaley and Wood, Newcastle-under-Lyme, for the | Н. G. Mayer and CooᷣPUUV i .. 1,109 18 9 
supply and laying of 1,010 yards of three-wire mains, for the sum of | Siemens Bros. and Coo P q . 1,449 12 6 
£579. 10s. The cable will be supplied by Callender and Co. * Recommended for acceptance. 


Weymouth.—The Town Council have accepted the following 
tenders for the extension of plant at the electricity works: Brush 
Electrical Engineering Co., VE SpR condensing plant, and pipe- 
work, £3,707 ; Whipp and Bourne, switchboard panel, £125. 17s. 6d. 

West Ham.—The offer of the Vulcan Electric Co. to alter the 


London.—The London County Council have received the following 
tenders for the manufacture, supply, and delivery of car bodies, 
trucks, and electrical uipments required for the 175 electric cars 
needed for the ашау duos the year 1908-9 : 


Car bodies. 
electric fittings at the Napier-road schools, so as to provide for the | Hurst, Nelson, and Co., Motherwell“ . . .. .. ... . . £72,450 0 0 
switching on of separate lights in the halls of each department for | United Electric Car Co., Preston .......................... 79,275 0 0 
85. 6s., is recommended for acceptance by the Electricity Committee. | Metropolitan Amalgamated Railway Carriage and 
WalsalL—The Town Council have accepted the tender of the Wagon Oo., Birmingham....................... . ẽ. 80,500 0 0 
British Thomson- Houston Co., at £918, for supplying the electrical | Cravens, Limited, Darnall, near Sheffield.................. 82,687 10 0 
equipment for four new cars ; and that of the United Electric Car Co. | Gloucester Railway Carriage and Wagon Со., Gloucester 85,825 0 0 
for supplying four trucks of the Preston compensating type at £65 | Brush Electrical Engineering Oo., Loughborough......... 84,525 0 0 
each. G. C. Milnes, Voss, and Co., Birkenhead .................. 96,250 0 0 
Derby.—On the recommendation of the Tramways Committee, it Electrical equipment and assembly of cars. 
has been decided to accept the tender of G. Robson and Oo., at £85, | British Westinghouse Electric and Manufacturing Co., 
for a track grinder ; and that of E. Allen and Co., at £16. 10s., for London and Мапоһевїег*.................................... 55,587 10 0 
constructing а new crossing at the junction of London-road and Ditto, alternative tender (not to specification)...... 54,950 0 0 
Midland-road. Dick, Kerr, and Co., London ................................. 59,062 10 0 
Lowestoft.—On the recommendation of the Electric Lighting | Siemens Bros. Dynamo Works, London 63,000 0 0 
Committee, tho QUE tenders were accepted by the Corporation: British Thomson-Houston Co., Rugby ..................... 64,750 0 Q 
Electrical Co., 900 lamp 


olders, 2s. 7d. per dozen; Pope's Electric * Recommended for aceeptancr, 
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OPENINGS FOR CONTRACTORS, 


AccrincToN—Ohurch, parish St. James’s (£12,000), Ecclesiastical 
Commissioners. 

ALDERSHOT—County secondary school, Hants Education Authority. 

ALNWICK—Three houses, Officials at Newbrough Colliery. 

ALTON—Enlargement of elementary school, Education Committee. 

ARLESFORD - Enlargement, fire-engine house, Parish Council. 

ASHBURTON—Elementary school, Education Authority. 

ASHBY-DE-LA-ZoucH—Alterations, Ashby grammar school (£1,700), 
Leicester County Council. 

ASHFIELDS—W ealeyan Sunday school, Trustees. 

AsHTON—Elementary school, Wrigley Head, Education Committee ; 
elementary school, Manchester-road, Education Committee. 

AsHTON-ONJ-RIBBLE— Church, St. Michael and All Angels, Egerton- 
road (£5,800). 

AspaTria—Shops, stores, and house at Fletchertown, Aspatria 
Industrial Oo-operative Society. 

BARNET—Two houses, Byng-road, Mr. C. T. Anstee; two houses, 
Margaret-road, Mr. A. E. Prentice. 

BaARNET—BSchool, Education Oommittee of Herts County Council. 

BATTERSEA, S. W. —Shop, St. John’s-hill, Mr. R. H. Weyniouth. 

BEccLEsS—Sccondary school, East Suffolk Education Committee. 

BECKENHAM— Art school, Urban District Council. 

Brepronp— Additions, house, Embankment, Mr. G. Mayes; four 
houses, Tennyson-road, Messrs. Jacobs and Burton; house, 
Melbourne-street, Mr. T. Linfield ; conveniences, Pyghtle Works, 
Mr. J. P. White; house, Castle-road, Mr. S. Constant; two 
bouses, Kingsley - road, Mr. W. B. Braybrook ; additions, 
premises, St. Loyes-street Mr. J. F. Robinson ; additions, cooler- 
room, Horne-lane Brewery, Mr. C. Wells; additions, works, 
Southville-road, Messrs. W. H. Robertson and Co. 

BELFAST—Hall in connection with All Souls’ Church, Mr. W. J. 
Gilliland. 

Ben RHyYppING—Wesleyan church, Trustees. 

BExHILL—Isolation hospital (£1,600), Council. 

BILLINGHURST—Improvements, C. E. School, Board of Education. 

BinkENsHAW— House, Station-lane. Mr. E. H. Parkinson, architect, 

BIRMINGHAM —Public baths (£21,995), Aston Church-road, Nechells, 
City Council. 

BirsTALL— Roman Oatholic church (£2,000), Presbytery. 

BisHop AUCKLAND—Seven houses, Oak-terrace, Mr. R. Lewis. 

BisHoPWEARMOUTH—Parish church, Ohester-road, Mr. Н. E. Hinkley. 

BLAcRO— Enlargement of Council school, Education Committee. 

BLACK POOL Library, Town Council. 

Волзікү Cross—New school and mistress's house, Devon County 
Education Committee. 

BonnyYBrRIDGE—Art school, Falkirk Parish School Board. 

BooTLE—Additional sheds at refuse destructor (£586), Brookhill-road, 
Town Council. | 

Boston—H ouse, Carlton-road, Mr. A. Harrison. 

BoTEsDALE—Business premises. Mr. G. W. Leighton, a:chitaot. 

BourkNEMouTH—School (£3,000), County Council. 

BRAMPTON—Mission-room, St. Thomas's Church (£250). 

Bricker Woop—Bungalow, Мг. R. B. Spanswick. 

Brompron—Church dedicated to St. Luke. Messrs. Outts, architects. 

BunaEss HiLL—Additions, London-road Council School (£1,293), 
East *ussex Education Committee. 

BurGHEAD—Additions, Hopeman School (£1,000), School Board. 

Bury —Extensions, workhouse (£12,410), Board of Guardians. 

BusHEY—Council offices, ete., Urban Distiict Council. 

кй re. S. E.—Additions to premises, Bassano-street, Mr. А. E. 

ins. 

CAMBORNE— United Methodist church. Mr. S. Hill, architect 

CAMBORNE — Eleven houses, Penponds, Mr. Williams ; two houses, 
Enys-road, Mr. Opie; additions, house, Trevenson-street, Mr. 
Hosking. 

CAMBRIDGE—Oambridge and County School and school of arts and 
erafts (£15,000), County Council. 

CAMBRIDGE—Secondary school, Town Council. 

OamBRIDGE—School of agriculture (£15,000), Local Syndicate. 

CANNING TowN—Ralvation Army mission hall, Mr. O. Archer; 
о and classrooms, St. Gabriel’s Church, Mr. J. B. Moore- 

mith. 

CANTERBURY—Equipment of store depót (£1,000), City Council. 

W stores, Awyto Bavarian Brewery, Mr. E. G. C. 

own. 

OaRDIFF—Additions to school, Canton, School Managers. 

CARLISLE—Turkish baths (£2,500), Town Council. 

CHELTENHAM—Alterations, Eye, Ear, and Throat Free Hospital, 
Governors. 

CHESTBRFIELD—Oounty police court-house, Town Oouncil. 

CHILTON—Infants’ school, Durham County Oouncil. 

CHICHESTER—Secondary school, West Sussex Education Committee. 

CHORLTON-cUM-Harpy—Additional buildings at refuse destructor 
works (£1,740), Manchester Town Council. 

CLACKMANNAN—Extension, county buildings, County Council, 


CLAcToN— Publio conveniences (£1,600), Urban District Council. 
CLAPTON, 


of Christ Church, Vicar and 


N.E.—Partial rebuildi 
el, Terrant-road. 


Trustees ; Salvation Army Ci 


OLirTon—Wesleyan church, Trustees. 
Corp Kinsv—Chapel, Trustees, 
CORNFORrH— Elementary school (£5,550), Spennymoor Education 


Committee. 


CovrAR AwGvs— Houses, Causewayend, Mr. J. Turnbull; cottages, 


Causewayend, Mr. W. Ferguson. 


Coventry — Enlargement Radford School (£10,400), Education 


Committee. 


CREATON—Sanatorium. Mr. Е. Dorman, architeot. 
CrowsorovcH—Enlargement, Council school (£998), East Sussex 


Education Committee. 


Croypon—Telephones, lighting, etc., three ward blocks, Mental 


Hospital, Hospital Committee. 


Crorpon—Elementary school, Tavistock-grove (£14,350), Education 


Committee. 


CuLLEN—Two houses, Victoria-atreet, Messrs. A. and W. Findlay. 
OwMBAcH—Twenty.eight workmen’s dwellings, Aberdare 


Urban 
District Council. 


CyMMER—Three fire stations, Glyncorrwg Urban District Council. 
DaLKEY—Thirty-six cottages, Urban District Council. 


DARLEY DaLE—Alterations and extension, Red House, Dr. W. C. 
Sharpe. 


Darton —Brewery, Mr. George Hall. 
DisLEY— Alterations to premises, Disley Co-operative Society. 
Dorkinc—Thirteen cottages rear of Red Lion Hotel. 


Plans passed. 
DurrrowN—Additions to property, Mr. Symon ; alterations to pro- 
port , Kife-street, for Commersial Bank ; alterations at the Town 
all, Town Council. | 


DuNDEE— New Peter's electrical engineering laboratory, Union Mount, 


Council of University College. 


DuRHAM—Alterations at Chilton, Ferryhill, and Page Bank Council 


Schools, Durham County Council; branch stores, Durham Co- 
operative Society. 
EARBy—New church. Messrs. Bromet and Thorman, architects, 
EASTBOURNE—Workhouse, Hinds Estate (£36,000). 
East MoLEsEY—Renovation, Manor-road Wesleyan Church, Truste. я, 
EpINBURGH—Alterations to Assembly Hall (£2,500), Trustees of the 
Free Church of Scotland. | 
EcrREMONT—Alterations to Wesleyan chapel. Mr. J. 8. Stout, 
architect. 
ELLAND — Electricity extensions (£3,000), District Council. 
Eton—Improvements, workhouse (£600), Guardians. 
ExEgTER—Reconstruction and enlargement of Hele School (£3,500), 
City Council. 
EXETER—Extension electricity mains (£8,100), Council. 


FEATHERSTONE—Public baths (£3,500), Urban District Council. 

FENTON—Elementary school, Heron Cross, Education Committee. 

FisHGUARD—Twenty houses, Trustees of the Vergam Buildiug Club. 

Егеттох — Elementary school (£3,000), Huntingdon Education 
Committee. 

FoRDEN—Extensions, Bicton Asylum, Guardians. 

ForEsT GATE—Alterations and additions to premises, R »mfurd-road, 
Mr. F. G. Faunch. 

FRESHWATER BaAv— Mission church. Mr. J. Jones, architect. 

FRIMLEY—Cottage hospital, Hospital Committee. 

FuLRAM, S. W. —Two shops, Fulham-road, Messrs. Marks and Bland 

FuLHAM, S.W.—Wood and iron building, Harwood-road, Messrs. 
Humphreys, Limited. 

FuLwoop—Enlargement Sunday school, Trustees. 

GATESHEAD— Parish hall (£1,600), Durham School Commit teo. 

GLENTIES—Housing scheme (£7,937), Rural District Oouncil. 

GLOUCESTER — Infirmary, Buddings Field (£5,250), and enlarging 
workhouse, Guardians. 

GopDREAMAN—Twenty-two workmen’s dwellings, Aberdare Urban 
District Council. 

GoopMaYEs—School (£18,345), Ilford Urban District Council. 

GoRsEINON—New church to accommodate 600 persons, Building 
Committee. ; 

GoRLESTON—Cloakrooms and conveniences, Wellington Gardens 
(£1,600), and public lavatories, Salisbury road, Town Council. 

GRAIANFRYN—School, Education Committee. 

GRANGE—Alterations, Victoria Hall, Urban District Council. 

GRAVESEND— Theatre, Princes-street, Local Syndicate. 

GREAT YARMOUTH—Bakery, Industrial Oo-operative Society. 

GREENWICH— Five houses, Lower Park- road, Captain Warburton. 

GUERNSEY—New school, Education Committee. 


HappincTron—Chureh hall (£1,500). Plans passed by Council. 

HarriFAX — New feeders for electric lighting purposes (£2,048), Town 
Council. 

HaLrFAx —Outbuilding, Huddersfield Golf Club. 

HAMMERSMITH, S.W.—Additions, Godolphin and Latymer Girls' 
School, Messrs. Greenaway and Newbery. 

HaRRocATE—Extension, electricity mains (£115), Town Council" 
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HaNpswonTH—Low-tension distributor cables, etc., Urban District 
Council. 


HARPENDEN—Two cottages, Willoughby-roid, Mr. J. Mooring; 
house, Moreton-avenue, Mr. Pinnington ; two houses, Ox-lane, 
Mr. G. Coburn. 

Hannow—Two house, Devonshire- road, Mr. J. Smith; shops, 
Olarendon-road, Kymberley-road, and Springfield-road ; nine 
houses, Devonshire-road, Mr. W. Н. Watts; eleven houses, 
Oxford.roid, Mr. J. Сһшећт ап ; five houses, Drury-road, Mr. J. 
Beckwith ; additions, Havelock Arms, Station-road, Messrs. 
Benskin and Co; manse, Lower-road, Mr. J. Jeffrey; iron school, 
Oollege-Poad, Biptist Church Trustees 

HATFI£ELD—Motor-house, The Horseshoes, Mr. T. Powell. 

Haves - Additions, post office, Hayes End, W. Labrum, Esq. 

HEATH Common —Additions, hospital, Hospital Committee; addi- 
tions, 88, Station-road, Mr. D. Evans; additions, workshop, 
Messrs. T. Horny and Sons ; additions, 20, Stepney-place, Mr. 
Hopkins ; workshop, New road, Mr. D. John. 

HEArH TowN—Seven cottages, Old Fallings Park Estate. Plans 
passed by District Council. 


HEMswoRTH—Elementary school, South Elm:all, Education Com- 
mittee. 


HEMswonrH Cross HII. .- Additions to schoolhouse, 
Committec. 

HENWALI— Elementary school, Cheshire County Council. 

Hetron—Twelve houses, Lilywhite-terrace, Messrs. R. Lawson and 
Sons; five houses, Perzy-street, Mr. J. Logan. 


HonNsEY—120 dwellings, Highgate, Improved Industrial Dwellings 
Co. 


HvppERsrIELD—Four houscs, Leeds-road, Mr. J. Hall. 

HuTHWAITE— Vicarage, Executive Council of Notts Church Extension 
Society. 

HyrHE—Depót (£950), Colchester Town Council. 

I.FoRD—Workmen’s dwellings (£5,000), Urban District Council. 

INVERURIE—Extension, townhouse, Town Council. 

INVERKEILOR —Additions, public school, Mr. J. Sim. 

KINGS Lynn—Alterations, shop, High- street, Мг. W. C. Scott; 


house, Sir Lewis-street, Mr. R C. Powell; house, Lansdowne- 
street, Mr. A. F. Foreman. 


KINGSTON-ON-THAMks— Enlargement, workhouse, Board of Guardians. 
KIRKWALL— Extensions to post office, H. M. Commissioners of Works. 
KIRRIEMVUIR— Workshop, eto., Webster's Seminary. 


LEEK—Additions to Memorial Cottage Hospital. 

LESLIE— Addition, The Auld House Tavern, Mr. Morgan. 

LETCHWORTH — Council school, Garden City (£8,975), County 
Council. 

LINTHORPE—Secondary school, Education Committe». 


eae houses, Western-road, Messis. J. Wimpenny 
and Co. 


LiIveRPooL—Alteration, сіс, at Mill-road Infirmary. 


LuANELLY—Synagogue, Victoria Ward. Plans approved by Urban 
District Council. 


Lonpon—New wing, Tate Gallery. 
Lonpon, E.— Repairs at workbouse, Poplar Board of Guardians. 


Тохрох, N.W.—Extensions to library, Finchley-road, Hampstead 
Borough Council. | 


Lonpon, W.—Rebuilding mansion, Grosvenor-road, W., Messrs. 
Higgs and Hill. 


Lonpon CoLtnEy—Aduditions, cottages, Messrs. Burr and Co. 


LovcHBonovan—Churceh, St. Peter's parish, Ecclesiastical Commis- 
sioners. 


LoveGHBoROUGH—Extensions to electricity department, Town Council. 
Lowrsrorr—House, Beecles-road, G. E. R. Co.; alterations, Jewson's 
Sawmills, Belvedere- road. W. Podd, Esq.; house, St. Leonard's- 


road A. Haws, Esq.; four houses, Kitkby Park- road, Messrs. 
Woolnovgh Bros. 


Low VALLEY—Elementary schoo! (£9.600), West Riding Education 
Committee. 


Lurox Elementary school, Beech-hill, Town Council. 

Ly pp —New offices at Council school, Kent Education Committee. 

LyMINGTON—Elementary school (£1,200), Hants County Education 
Committee. 

Млркох — House, Boskenwyn, Mi. F. G. Tupper. 

MAESTEG —Public hall and institute. Mr. W. Beddoe Rees, architect. 

Macor—Parish hall, Christehureh. Plans passed by District Council. 

MANCHESTER— Baths, etc. (£38,500), Town Council. 

MANSFIELD —Strong-room in town hall (£200), Town Council. 

mos WoopHovsE—Drill hall, Forest Town, Bo'sover Colliery 


Educat on 


MARKET HARBOROUGH—Five houses in Kibworth Beauchamp. Plans 


passed by Rural District Council. 
MIDDLEWIcuH— Wesleyan chapel, Trustees. 


MIDDLEWIcH—Restoring tower of parish church (£700), Church- 
wardens. 


Morra — Housing scheme (£12,217), Rural District Council. 
MoNEYvpiG— Orange hall, Londonderry County Council. 


WNaNTWicH—Steam disinfecting chamber (£200), Guardians, 


NELSoN—Public baths, Town Council. 


NELSON—T wo houses, Carr-road, Mr. D. Walton; house, storeroom, etc., 
Grove-street, Mr. J. Elliott; two houses, Hibson-road, Messrs: 
T. and J. Edmondson ; 22 houses, Halifax-road, Messrs. Е. and J. 
Edmondson. 

NEWARK—Joint isolation hospital (£6,000), Urban District Council. 

NEwBURY—Cottage, Midgham Park, Mr. A. F. Clarke; bungalow, 
Cold Ash, Mr. Deacon. 

NEWMARKET—Honse, Mrs. E. Adam; house, Stein-square, Mrs. P. 
Flynn; hall, Ladywell, U.F. Ohurch. 

Мк» ronT—Shower baths (£2,000), Town Council. 

NEwQvAY —Hotel, Pentire Headland. 

NORTHALLERTON—Extension, school at Brompton (£400), North 
Riding County Council. 

NonTHFLEET— Electricity sub-station, Electricity Committee. 

NorriNGuAM—Rebuilding Albert Hall (£32,000), Mr. А. E. Lambert. 


Omacu—Housing scheme (£35,101), Rural District Council. 
OrTLEY— Technical school (£3,525), Council Education Committee. | 
OvGHTERARD— Workmen's dwellings (27,108), Rural District Council. 


PannixcTON, W.—Alterations, workhouse, Harrow-road, Guardians. 

PaisLxV Electrical engine-house, for Messrs. J. M'Lardie and Sons, 
Meikleriggs. 

PALMERS GREEN — Church hall (£3,000), Rev. Е. А. B. Sanders. 

PecKHAM—Warehouse, Queeu's-road, Mr. Н J. Collis. 

PENYGRAIG—Two villas at Pimmer. Mr. К. S. Griffiths, architect. 

PgNZANCE— Pavilion (£2,500), Town Council. 

Puatsrow—Store, etc.,  Barking.road, Messrs. Clemens 
additions to premises, Mr. R. 8. Newman. 

Рохтүркгр» — Higher elementary school, 
Education Committee. | 

PonTDINOnwICc—Four houses, Beach-road, Mr. W. E. Jones. 

Port - Guascow—Publie school, High Holm (£18,000), Education 
Authority. 

PorrsLapE—Fire station, Urban District Council. 

PwLLYrANT —Twelve houses. Mr. J. H. Phillips, architect. 


Bros, ; 


Mill-street (£10,000), 


RAWTENSTALL —Boosters at the electricity works, Town Oouncil. 
RAYNES PARK—Alterations to property, Messrs. Whitehead Bros. 
READING—Goods shed, Great Western Railway Co. 

RosEWARNE-— Additions, house, Mr. F. Bassett. 

ROTHERHITHE, E. —Building, Mr. J. J. Freeland. 

RoTHESAY— Pavilion (£5,000), Town Council. 

RovpHovsE—Two houses, Mr. E. Baxter. 

RvcELEY—R.C. elementary school. Мг. Н. T. Sandy, architect. 


Sr. ALRANS—Two houses, Olarence-road, Mr. J. Elwood; dairy, 
Colney-street, Colonel Cartwright; three houses, Cambridge- 
road, G. E. Archer, Esq.; engine-room, Beaumont Works, 
Messrs. Nicholson and Go.; house, London - road, Mr. W. 
Hylard. 

SALFORD —Baths at Seedley (£20,000), Town Council. 

SALFORD— Extensions, secondary school, Board of Education. 

SANDSEND--Additions to and enlarging the chapel of St. Mary, 
Mr. E. Н. Smales. 

SaANDQUAY—Rix cottages, Mr. T. Wilton; house, Mr. R. T. Pillar; 
cottage, Suuth Embankment, Mr. Widdicombe. 

Sanpyronb—Wesleyan chapel, Trustees. 

Scannonovcmn — Public hall, North Marine-road, Corporation. 

Scuntruoree—Fire station and depot, pubic convenience, Cole. 
street (S3, CO)), Urban District Council. 

SEAFoRD—Enlargement, Council school (£3,237), 
Education Conn itte. 

Suit pod Electric power at wagon building and repairing shops, 
North-Eastern Railway Co. 

Suipston-ox-Stour— -Improvements to St. Edmund's Church, Church- 
wardens. 

SHREWsBURY—Two secondary schools, Salop County Council. 

Stippi. Church (£7,130). Messrs. Walsh and Nicholas, architects. 

StipLESHAM— Extension, C »uncil s:hool (£600), Wert Sussex Education 
Authority. 

SiL. vERTOWwN—Seventeen houses, Mr. T. P. Blower. 

Ѕкіртом — Free library (£4,000', Libraries Committee. 

SLovucH—Additions, Bayliss House, Mr. E. Wood; house, Uxbridge- 
road, Mr. T. Perkin; two houses, Arthur-road, Mr. E. E. 
Glanfield. 

SMITHRIDING —Five houses, Mr. C. H. Whiteley. 

SouTHAMPTON—Extensions at King Edward VI. Grammar School, 
Education Authorities. 

Ѕоотн SuonE—Extension of United Methodist Church (£1,000), 
Trustees. 

SOUTHWARK, S. E.— Building, south side of Southwark-street, Mr. 
W. H. Rogers. 

SvENNYMoon — Higher elementary school 
Committee. 

STAFFORD— Enlargement of the North-street infants’ school, Staffs 
Education Committee. 

STAVERTON—Five cottages, Golden Valley, Mr. W. Drew. 

STErNEY, E.— Warehouse, Artillery-lane, Mr. W, A. Lewis, 


East Sussex 


(£8,000), 


Education 


t — 


SrockToN Brook—School-chapel, Governors. 

STOCKTON-ON-TEES—Additions at the education offices, Education 
Committee. 

STOKE-ON-TRENT—Mission hall (£10,000), Trustees. 

STRATFORD—Four workshops, etc., Mr. R. Wayman. 

SUNDERLAND—Hospital for children at High Barnes, Hospital Com- 
mittee. 

SwANAGE—House, Cecil.road, Мт. H. J. Smith; additions, Linden 
Hall, Mr. О. В. Bean ; five villas, Linden-road, Mr. С. Pond. 

TaBBERT—New United Free Church, Trustees. 

TooTina—Free public library, Library Committee. 

Torqvay—aAlterations, electricity generating station (£6,000), Council. 

Torquay—Alterations and additions, Grand Hotel, Messrs. Watson 
and Watson. 

ULcesBy— Wesleyan chapel, Trustees. 

WAKEFIELD—Miüsic hall, Westgate-terrace, Messrs. Sherwood and 
Co.; additions, house, Wentworth - terrace, Mr. G. Newell; 
additions, house, Park Lodge-lane, Mr. A. Peace; seven houses, 
houses, Cambridge-street, Mr. J. Slack; public conveniences ; six 
houses, College Grove-road, Devisees of late Mr. T. Armitage. 

WANDSWORTH, S.W.—Additions, High School for Girls, Streatham 
High-road, Mr. S. R. J. Smith ; buildings, Gatton-road, Mr. 
J. B. Gripper; motor garage, etc., Clive House, Clarence-laue, 
Messrs. Blow and Billerney. | 

WEALDSTONE— Five houses, Newton-road, Mr. S. G. Pailthorpe ; two 


houses, Losket-road, Mr. E. W. Fisher. 

WELLINGBOROUGH — Temporary classro.m, Grammar School 
Governors. 

WHALLEY — Restoration, old  pirish church, Ecclesiastical Com- 
missioners. | 


WuICcKHAM—Council school to accommodate 600 scholars, Durham 
County Council 

WHITECHAPEL, E.—Additions, premises, Chamber-street, Mr. C. 
Thompson, 

WHITECHAPEL, E.—Building, King - street, Messrs. Barlow and 
Roberts. 

WHITBHAVEN—Elementary school, Town Council. 

WHITSTABLE ON-SEA—House, Cliurch-road, Mr. W. London ; house, 
Saddleton-road, Mr. Е. G. Gann; house, Joy-lane, Mr. G. 
Coulter ; house, Canterbury-road, Mr. Rowland. 

WIMBLEDON—Shops and flats, High-street, Messrs. Thompson and 
Pomeroy; church, Vicar of Wimbledon; altcrations and 
additions, premises, Oamp-road and West-side—Mr, К. A. 
Hinds, architect. 

WIMBLEDON—Five houses, Ashen-grove, Mr. C. Barwell. 

WInpbsor—Secondary school, Education Committee of Berks County 
Council. 

WINKHILL—Wesleyan chapel, Trustees, 

WIRKSWORTH— Additions tape mill, Steeple Grange. 

WrrniNGTON—Publie baths, Burton-road, Manchester Town Council. 

WoxktiNcHAM—Additions, houses, Langborough-road, Mr. R Hann; 
house, Station-road, Mr. D. Grove. 

WOoLvERHAMPTON—Houses, Garden Suburb, Old Fallings Esta'e. 

WOoMBWELL — Three houses, High- street. Mr. G. Hattersley; 10 
houses, Main-street, Messrs. F. B. Ward and Sons; house and 
shop, Blythe-strect, Mr. T. Downend; workshop, Bromhill, 
Messrs. Spencer and Co. 


WooLrFARDISWoRTHY— Enlargement of school, Devon County Educa- 
tion Committee. 


Wonczs TH. — Elementary school, City Council. 
WoRsBOROUGH BRipGE— Three houses. Mr. A. Whitaker, architect. 
YARMOUTH—AÀAlterations, workhouse, Guardians. 


Å 


PROVISIONAL PATENTS, 1908. 


May 8. 

10009. Improvements in and connected with electric ignition 
devices for internal-combustion engines. Moses Henry 
Cameron and Frederick Woodruffe Oooke, 4, Corporation- 
street, Manchester. (Complete specification.) 

10019. Improved apparatus for producing electrical impulse 
charges for use in wireless telegraphy. Simon Eisen- 
stein, 7, Southampton - buildings, London. (Complete 

' specification.) 

10023. Improvements relating to oondensers of the Leyden 
jar type. Simon Eisenstein, 7, Southampton-buildings, 
London. (Complete specification. ) 

10037. Improvements in or relating to accumulators or 
secondary batteries. Alfred Julius Boult, 111, Hatton- 


garden, London. (Schlesische Akkumulatoren - Werke 
A.-G., Austria.) (Complete specification.) 
May 9. 


10078, Improvements in or relating to electrical storage 
batteries. Alfred Wood Somers and Richard Joseph 
Orowley, Sunbridge-chambers, Bradford, Yorks. 

10008. Improved filament for electric glow lamps. John 
Walton Ward and Richard Henry Stevens, 11, South- 
ampton-buildings, London. 


__ THE ELECTRICAL ENGINEER, MAY 33, 1908. 


168 

10109. Improvements in or relating to emergency brake 
systems for electric railways and tramways. William 
Herbert Turner, 8, Quality-court, Chancery - lane, London. 

10118. Improvements in and relating to electrical railways, 
tramways, and the like. Oasimar von Gizinsky, William 
McOlure, and Ernst Wiesner, 18, Southampton-buildings, 
London. (Complete specification. ) 

10191. Improvements in and relating to dynamo-electric 
machines of the commutator type. Allgemeine 
Elekti icitäts - Ges., 83, Cannon - street, London. (Date 
applied for under Section 91 of the Act, Sept, 50, 1907, 
being date of application in Germany.) (Оошр ќе specifi- 
cation.) 


10198. Improvements in electric portable lamps. 
2054, Pentonville- road, London. 


MAx 11. 

10156. Apparatus for preventing collision between ships by 
means of electric waves. George Erdmann, 60, 
Voughty- street, London. (Complete specification.) 

10157. Improvements in and oonnected with electrical con- 
trolling devices. William Herbert Turner and Rowland 
Edward Dixon, 31, Swinegate, Leeds. 

10168. Improvements in or relating to trolley heads for 
electrically-prepelled vehicles. Herbert Simpson, 111, 
Hatton-garden, London. (Arthur Matthew Simpson and 
George William Adamson, Indis.) | 

10171. Improved means for reducing the reflex action at tbe 

points of connection of electrical conductors or 

circuits differing in the values of their electrical 
properties, Siemens Bros. and Co., Limited, Queen 

Anne’s-chambers, Broadway, Westminster. (Application 

for patent of addition to No. 9273/06.) (Complete specifi- 

cation.) 

provements in the construction of telephone jacks, 
iemens Bros. and Co., Limited, Queen Anne’s-chambers, 
roadway, Westminster. (Siemens und Halske Akt.-Ges., 

Germany.) (Complete specification. ) 

10184. Improvements in combined electric connecting plugs, 
sockets, and switches. William Wooyger Buckton, 23, 

~City-road, London. (Complete specification.) 

10311. Improvements in insulators for telegraph wires and 
the like. George Pollock and William Elias Werd, Fife 
House, Kingston-on-Thames. (Date applied for under 
Section 91 ot the Act, May 9, 1907, being date of applica- 
tion in United States.) (Oomplete specification.) 


Mav 12. 

10244. Improvement in the electro-deposition of metallic 
oys. William Arthur Thoms and Harold Оһаг!ев 
ossop, 52, Queen Victoria-street, London. ‚ 

10269. Now or improved arc lamp. Frantisek Ruzicka, 115,. 

Cannon-street, London. (Complete specification.) 

10317. Improvements in insulating supports for high-tension: 
conductors. Ralph Davenport Mershon, 322, High 
Holborn, London. (Date applied for under Section 91. 
of the Act, May 21, 1907, being date of application in: 
United States.) (Complete specification. ) 

10339. New or improved electrode for aro lamps. Frank 
Michael Lewis, Norfolk House, Norfolk-street, Strand, 
London. 

10341. Improvements in and relating to incandescent eleotric 
lamps. The British Thomson-Houston Сошрапу, Limited, 
85, Cannon.street, London. (Allgemeine Eleektricitäts-Ges., 
Germany.) 

May 15. 


10343. Improvements in systems of electrical wave trans- 
missions. Isidor Kitsee, 18, Fulham-place, Paddington, 
London. (Oomplete specification.) 

10351. Improvements in or connected with magneti er 
rheostatio brakes. Mark Cummins, 518, Stretford-road, 
Manchester. 

10358. Improved type of electrical oontroller more par- 
ticularly applicable for controlling or “dimming” 
electric lights in theatres, music halls, and the like. 
Norman Russel! Booth, 7, Harrison-road, Halifax. 

10378. Improvements in electric furnaces. Erik Cornelius, 33 
Chancery-lane, London. 


10394. Improvements in mechanism for electrically operating 
railway and like signals. Siemens Bros. and Co., 
Limited, and Luiz de Moreas Gomes Ferreira, Birkbeck 
Bank-chambers, Southampton-buildings, London. (Com- 
plete specification. ) 

10406. Improvements in the control of electric circuits. . 
Charles Oornfield Garrard and Ferranti, Limited, 18, 
Southampton-buildings, London. 

10431. Improvements in or connected with electric volta- 
meters. Henry Stafford Hatfield, 18, Palmeira-square, 
Hove, Brighton. 


Joseph Bein, 


10172. 


May 14. 

10478. Mechanism for operating electric ignition on gas- 

engines. William Ovates and Hubert Harry Patrick, 

trading as Coates and Patrick, 15, Great Hampton-street, 
Birminghain. 

Improved electric lampholder. 


10489, 
2, Shaftsbury-avenue, London. 


Th Joseph Digby, 
(Complete specification.) 
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10507. Improvements in flexible electrical conductors exposed 
to mechanical tension. Theodor Peterson and Callender's 
Oable and Oonstruction Company, Limited, Hamilton 
House, Victoria-embankment, London. 

10590. Now electrolyte for electric batteries. The New 
Ignition Syndicate, Limited, and Wallace James Lambert 
Sandy, Britannia Works, Canal Bridge, Old Kent - road, 
London. 

10521. Improvements in or relating to electrically-heated 
tools. Alfred Julius Boult, 111, Hatton-garden London. 
(O. A. Miller Treeing Machine Company, United States. ) 

10536. Improvements in and relating to electrical switch- 
ges. Henry William Olothier and A. Reyrolle and Oo., 
Limited, 46, Lincoln’s-inn-fields, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on May 28.) 


1907. 

2086. Blectrical apparatus for transmitting and receiving 
signals. Dawson and Buckham. 

4988. Rotary transformers permitting the transformation of 
alternating current into oontinuous current and 
vice versa. Heyland and Korda. (Date applied for 
under International Oonvention, June 20, 1906.) 

5301. Electric furnace. Igevesky. 

10065. Manufacture of waterproof paving slabs, building 
blacks, roof coverings, electric insulators, and the 
like. Coward. 

10119. Apparatus for controlling electric cooking and heat- 
ing apparatus and the like, and indicating when 
they are in use. Newbury and British Prometheus 
Oompany. 

10169. Electric fire-alarms and thermo-indicators. McNeil. 

10171. Controlling devices for electrically-operated winding 
engines, Allgemeine Elektricitats-Ges. (Date applied for 
under International Convention, May 2, 1906.) 

10513. Arc lamps and electrodes for use therein. Beck. (Date 
applied for under International Convention, May 5, 1906.) 

10515. Methods of and apparatus for braking electrically- 

propelled vehicles. Oondict. (Date applied for under 
International Convention, May 9, 1906.) 

10641. Leakage detectors for surface-contact electric traction 

| systems. Mitchell. 

10662. Ато lamp. Winther-Hansen and Bouchsein. 

10665. Switches, fuses, and the like. British Thomson-Houston 
Company. (Allgemeine Elektricitüts-Ges.) 

10666. Electric switches. British Thomson-Houston Company. 
(Allgemeine Elektricitäts-Ges.) 

10687 Electrical blook signalling system for railways. Brown. 

10943. Means for connecting up electric eables. Brown. 

10969. Repulsion eleotric motors. Felten und Guilleaume- 
Lahmeyerwerke Akt.-Ges. (Date applied for under Inter- 
national Oonvention, May 14, 1906.) 

11066. Dynamos for train lighting. Leitner. 

11086. Telephone receivers. Sullivan. 

12462. Sockets for electrical purposes. Lawley - Pinching and 
Walton. 

13543. Control of the supply of electrical energy to oon- 
sumers. Highfield 

15451. Manufacture of refractory electrical conductors suit- 
able for electric lamps, furnaces, and the like. 
British Thomson - Houston Company. (General Electric 
Company.) 

18961. Laminated oore structures, particularly applicable to 

dynamo -electrico machines. British Thomson - Houston 
Oompany. (General Electric Company.) 

21299. cim of direoted wireless telegraphy. 

ові. 

23586. Galvanic element and method of manufacturing the 
same. Weman. (Date applied for under International 
Convention, Oct. 27, 1906.) 

25313. Alternating-current commutating electric machines. 
Allgemeine  Elektricitits-Ges. (Date applied for under 
International Convention, Nov. 15, 1906 906.) 

27177. Electric insulators. Barclay. (Date applied for under 
International Convention, July 22, 1907.) 

98634, Electric locomotives or motor vehicles. Lamme and 
Storer. (Date applied for under International Convention, 
Jan. 5, 1907.) 


Bellini and 


1908. 
35. Blectrical pattern for the manufacture of jacquard 
cards. Weissenborn. 
699. Radio-telegraphy. Amalgamated Radio-Telegraph Oom- 
ny. (Date applied for under International Con: eation, 
an, 14, 1907.) 
$100. Electric arc illuminating apparatus more particularly 
for use in photography. Schmidt. (Application fur patent 
of addition to No. 9574/07.) 
$770, Electrically-controlled pneumatic dispatch tubes, cash 
railways, and the like. Bluemel, Bluemel, Bluemel, 
and ВАШ, 
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COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Name. 


seo Last price. 


£ £ 
5 ш Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. H 
Aron Electricity Meter, 6 с Cum. Pref. Shares, 1-125,000 1 .. unii 6 
Ordinary, Nos. 139500]. or куы tese oes і . 3/16-5/l6 
British ATumintdm Co., Ordinary, 2.001-40,000 .............. 54-53 
7 per cent. Cum. Pref., 1-40 000.................... ae 1-44 
“А” б rer cent. Cum. ' Pref., 1-20,000 .............. 5 . 43-5: 
‚ —— 4 per cent. Funding Certificates, 1-20, 000.......... 5. 44 
| 5 per cent. 1st Mort. Deb. Stock, Red. ............ 100 .. 102-106 
5, per cent Loch Leven Deb. (Reg . Red., 1-5 000 100 .. -100 
British Insulated and Helsby Cables, Ord., 1-100, 000. ....... 5 


6 per cent. Cum, Pref., 1-100 000 .................. 
per cent. Mortgage ‘Deventures 
Britten ` C Uu., 44 per cent. lst Mort, Deb. 


27 E Ui E Lia Lu DUE 8 100 .. 9538 
British QOL сов en уан Elec. and Manuf. 10 per cent Pref., 
eh,, 8 .. ib as 
4 per cent. Mortgage Debenture Stock ............ 100 .. 45 
Brash Electrical Engineering, Gainey Nos. 1-105,751 .... 2 .. 0j 
Nou. Саш, 6 per cent., Prei... — M a 3/16-1/16 
44 per cent lst Debenture Stock .................- 100 .. 70-76 
44 per cent. 2nd Debenture Stock........... — 100 .. 5560 
Callender's Cable, Бебепїйгтеөз.............................. 100 .. 1064-1084 
Ото Шаки uei eec "€ 5 .. 10-14 
5 ре б ol ое анне ĩ bees Cowes 56 .. 54-52 
Consolidated "Rlectrical Co., Urdinary, 1-110,000 .......... es 5s 14 
Crompton and oowdowdwdw A . . 5 ..19/16-1 15/16 . 
5 рег cent Debentures ............................ 100 .. 982-9 
Dick, Kerr and Co, Ordinary, 1.260 000 .................... 1 ..11/16-1 5/16 
6 per cent. ‘Cum. Pref., 1-305,000 .................. 1 .. 1-11 
per cent. Debenture Stock, / 100 .. 100-108 
Bdison and Swan United, “А” Shares, 1-99 261 ............ 3 
„A Snares, 01-017,139 .......... 5 14- 
5 рег cent, Debentures ............................ 100 . 
4 per cent. Deb. 8 Bod. 8 10 .. 7881 
Blectric Construction, Nos. 1 to 112.100 .................... 2 4- 
7 per cent. Cumulative Pref. ............ 2 14-13 
4 per cent. Perp. 1st Mort. PFC 100 61-68 
Electrolytic Alkali Co., Ordinary, 1-202,218 ................ 1 3/16-5/16 
Ferranti, Limited, 5 per cent. "lat Mort. Deb. 8tock. Red. .. 100 75-80 
General Electric Company (1900) 5 per cent. Cum. Pref. .... 10 79750 
4 per cent. lst Mort. Deb. Stock .................. 100 87 
W. T. Henley's Telegraph Wort Unde. . 5 .. 1043114 
44 per cent. Preference ............................ 5105 
———— 44 per cent. Debe atare CCC 100 106-1 
India Rubber, Gutta Percha, aud Telegraph Works ........ 10 .. 154.16 
4 per cent. Debentures ............................ 100 . &8-1 
Narona Hio Electric Oonstruction Co., 1-170,000 .............. 1 a-h 
Parker, Thos., Limited, Ordinary .......................... 10 ... 10-104 
Pevbles E and Ca., 6 per cent. Oum. Pret 20, 091-00, 000 5 .. — 
Telegra Construction and Maintenance . 12. 2%- 
t. Bonds .. 100 .. 100-103 
White, J. e Ind 0n. 6 per cent. Cum. "Pret., 115,000 .. 10 71-8; 


Electrie Lighting and Supply.— 


— 64-68 
o I 101% 


= Last price 


Name, rs g 
Adelaide Electric Supply Co., 6 p c. Cum. Pref., 1-10,000.. B. us 6-5; 
Bournemouth and Poole, Ordinary 10 .. 104-11 
44 per cent. Cum. Prof., 7,501-15.000................ 10. 4-103 
6 per cent. Cum Second Pret., 15,001-22,500........ 10 . 104-11 
per cent. Debenture Stock, Bed. муус уршы ЫЫ is 100 .. 102-105 
Bromley Dot) Blectric Light апа Power Oo. . 8 44-5 
о lst De enture Stock, Red. . es... 100 .. 94-97 
Brompton and Kensington, FJ na vex § 63-53 
7 per cent. Preference ............................ 5 .. 63-73 
сше 1 Supply eri огоо Ror ов. 10 000 e 8 4 TT 
ambridge Electric Supp mpany, — wae’ А 
Cauadiap General Electric Co, Common Shares $100 8935 
7 per cent, Cum. Pref. Stoch ... 00 Et 
Central Klectric о Supply, 4 per cent. Guar. Deb. Stock ...... 100 .. 1 
Charing Cross, Weat nd, and City Electric Supply, Ord., 5 34-38 
n рег cent, cum Pref., 1-80,000 ...... А 5. s. 9895 
— —— 4 per cent. Debenture Stock, Red. Aa В - 
“City Undecteking, "a 120 Com, Pref , 1-40, 000 . 5. 53-41 
(1 001-80, 000" 5 48-44 
Cheisea Inn Supply e 232 ũð- . 5 51-58 
44 per cent. Debentures .......................... 100 .. 101-104 
Chicago сакоо о Со., lst Mt Bg Ро e SM. зи Кей. 000 
City of London, Ordar jj 10 
6 per cent. Cumulative Pref. . 10. d 41. 
5 per cent. Vebenture Stock .. 10 .. 1 20 
44 per cent. 2nd Deb. Stk.. Beds ote шкы 100 .. 
City of Wellington Klectric Light and Power Co, 5 per 
cent. Re. istered lst Debs., Bed., 1-1 630.. £0 60-53 
Cordoba Lis bt aud Power Co., ‘let Mt. stl 5 per cent. үт 
„i, ð 100 90-92 
County ot Durham Klectrical Power Listribution bo, 
Ordinary, 10,001-50,000 ...........................::... “® 24-5 
5 per cent, Preference, 1-50,000 .................... 5 .. 39-44 
County of London Elec. supply, Ordinary S ui dp A cat eV 10 73-84 
6 per cent. Uum FIIIłũI. n . . 10 .. 103-111 
44 per cent. Debentures Prov. Certe, All pd., hd. 100 .. 107-110 
44 per cent. 2nd Debentures Prov Certs .......... 100 .. 96-99 
Edmundson's Electricity Corporation, Ordinary, 1-50,000.... 5 .. i- 
6 per cept. Cum Pre. 5 i 
44 per cent. First Mort. Deb. 100 .. 60-75 
Electrical ,Derslopment Co. of Ontario, 5 per cen. lat 
Mort. ires vold Bonds, 10,751-15,750 ................ .. 78-81 р.0. 
Electric Lt. & Traction Co. uf Aust., 6 p c. Cm. Pl., 1-30,000 5 55 845 
per por cent pei uv pede stuck, Rd...... ш i 1 ocn 100 
Electric Supply 0 ctor per cent. lat beu. 
stock, Red. . . 100 .. 90-95 
Folkestone Electric Supply, Ord., Nos 1-10 000.. 5 .. 43-04 
per cent. Cum. Pref., Nos. 1-10, 000k2 5 ao 
44 per cent. First Deb Stoc ‚ Көй. ................ 100 .. 
Hove Electro Lightii g, Ord., 1-15,000 ...................... 5 .. 64-63 
ludian Klectric sapply and Traction Co., 6 per cent. Von: 
struction Deb. stock, Red. .... 100 . £598 
Isle of Wigbt Elec. Lt. and Per.. 44 p с. Db. Stk., Red .... 100 .. 90-95 


Kalgoorlie Electric Power and Lighting, 6 per “cent. Cum. 
Pret.. 1-150,000 : 


% % „„ „% „% „%% „%% „%% %% % „%% % „%% „ % „%% %% „%% „%% „%%% „ „%%% 


Kensington aud Knighwsbriage Кес. Lt., Ord, 1-21, 000. 5 


Kensington and Knightsbridge aud Nottiug Hill, 4 per 
ceut, bebenture Stock, Red.. : 1 


Kidderminster and Dist. Klec. Lighting and Traction, Pref. 10 


— 
94-104 
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Name. E Last price. 
£ 
London Electric, Ordinary еоеоооз особое оо овво оо ао оо „„ ео 9€ 5 oe 1-14 
6 per cent. Pref. . D us 43-45 
4 per cent. lst Mortgage Debenture Stock, Red.... 100 90-95 
Madras Blectric Supply Corporation 5 per cent. Construc- 
tion Deb. Stock, Bel. Prov. Certe.), all paid .......... 100 .. 80-85 
Metropolitan 8 | ,001-300,000 «as. 0 8 
44 per cent. First Mortgage Debenture Stock. 9 100 107-111 
——— 44 per cent, Cum. Pref......... . HAM 
34 per cent. Mortgage Debenture, Red.. EEE 100 t 
Mexican Electric Light Co., 5 550 cent. lst Mort. Gold ds 
1935, C 1.1, 000 ($100), D 1-5,000 ($500), M 1.4, 400 . 000 — oe рс 
Мехісап Hight and Power Co., Capital Stock ..... 100 57 
воо) РУ cent. lst Mort. Gold Bonds, ked., Ста, 000 
001-14,000 ($1 ed DUCES ые SS ART ER АСУ — .. 84-86 
M а и Е lectric Power p.o lst Mort. Deb... — . 96-99 
Newcastie-upon-Tyne Electric n Supply. Ordinary: 1-57, 008 . 5. 54-6 
do., 57,010-75,000 . 5 64-6 
do., 75, ‚001-87, 1,500 (Issued at 22 | prem., 16 paid . Б. 64-58 
5 рег 8001 009 6 .. 58-53 
do. 001.8780 800 (issued at 10s. prem., 4s. paid)... 5 .. 54a-Saxd 
Nottiog Hill ко: Lighting . 10 .. 114-124 
per cent. First Mort. Debe. Nos. 1. 500 (Reg. у. .100 .. 96-97 
Oxford Electric, Ordinary, 1-96 and 40-14,310.. SQ 6 . 646] 
4 per cent. Debenture Stock ...................... X 98 
River Plate Electricity Co., Ord., 1-119.687 & 120,501-120 507 1 .. 13/16-15/16 
6 per cent. Non-Cum. Pref., 1-100,000 .............. vs 1 
5 per cent. Debenture Stock, Red. ar = 99 
Rosario Electric Co , 6 per cent. Cum. Pref , 1-20,000.. 5 48 54 
6 per cent. Cum. 2nd Pref., 1-15, o 5 43-54 


Royal Electrica] Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures ... 
Bhawinigan Water and Power Co., 5 p.c. Сора. 186 Me ‘Bae. 


.. 96-88 
. . 102-104 p c. 


Smithfield Markets Rlectric Supply. Он 1- оо 5 4-2 
r cent. Debenture Stock . e 70-74 
South London. Ordinary........ :.......................... 4 23-24 
Bouth Metropolitan Electric Ligbt apd Power, Ord. ........ 1 i-i 
7 per cent. Cum Pref. ............................ 1 ..1 1flo-1 5/16 
44 per cent. 1st Mort. Deb. ‚„...... 100 99-102 
Bt. James's and Pall Mall, Ordinary, 101- L0, %0.. siege: Ие 74-84 
— —— 7 per cent. Pref. . „ -7 
per cent, s doi 90 
Urban leotrio Suppl у Co., Ordinary, 8-30,007 . 5. 1-2 
5 per cent. umulative Preference, 50 001 80, 000.. 6 .. 1 4 
44 per cent. First Mort. Debenture Stock, Red. .... 109 .. 87. 
Westminster, Ordinary .................................... 5... 748 
—— 44 per cent. Pref., 110,101-138,251 . Sena. ORS 43-54 


Electric Tramways.— 


Name. 

Anglo- tine, 6 per cent. Cum. Pref., 1-260,007 / SQ 5 
0 per cent, Non-Cum. 2nd Pref., 2t0, 008-280,007 .. ion 

Permanent 6 per cent. Debenture e tock, 1888 ...... 
Auckland Elec. Trams., 5 p.c. 90 Mor. Deb. Stk., Red. 100 
Barcelona Tramways, Ord., 1-20, 00 ........................ 10 
5 per cent. Cum. Pret. Shares, 1-10, , 10 
z por cent. Deb., Red., 1-600 ...................... 100 
44 per cent. Red, Deb. Stock .................. 100 
Bath Elec. ways, Ld., Pref. Ord. Shares, 75,001-150,606 1 
5 per cent. Cum. "Pret. Shares, 1-75,000 ............ 1 


Birmingham and Midland Trams., 44 p. c. 1st Db. 8tk., Red. 100 
Blackpool and Fleetwood Tramroad 10 
Bombay Elec. Supply and Trams. Co., 6 percent. Cum. Pref. 10 
44 per cent. Deb. Stock, Red. 100 


т Last price. 


£ 
..6 5770, 7/16 
137-142 
104-107 


s: пабе 


E 


Brisbane Tramway Invest., Ord., 1 /// D 840 
5 per cent. Cum. Pret., -75,000 100 4 11/164 15/16 
44 per cent. Deb. Stk., Red., Prov. Certa, all pd. . .. 8988-102 
British Columbia Electric Railway Co., Ord Def. .......... ' 109 132-125 
—— Ord. Pref. . 100 .. 111.115 
5 per cent. Cum. Perpetual Pref. Stock 100 108-112 
— — 44 per cent, 1st Mt. Debs., Nos. 1-6,250, ‘of £40 each 40 99-102 
— — 45 per cent. Vancouver Power Deb. 100 101-104 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 . 10 14-13 
—— 6 per cent. Cm. Pt., 50,0001-60.000.................. 10 .. 38-44 
5 per cent. Pe tual Туа йы Sock 100 88-92 
44 per cent. 2nd Deb. Stock.. „.......... 100 .. 64-68 
Bueno Ayres and Belgrano Tramm 5 ..4 11/16-44 
* A" 6 per cent. Cm. Pf., pio ö 9 6 . — 0854 
“B” 6 per cent. Om. Pf., 127,500. 5 КЕ 
5 per cent. Deb. Stock, Red. . 100 110-116 
Prov. Cert.. all paid .............................. 100 — 
Buenos Ayres Electric Trams, 5 p.c. Deb. Stk., Red.. 100 95-99 
Buenos Ayres Gd. Nat. Trams. » 5% per cent. pret "Deb | 
Bonds, Red., 1-1, 500 . 100 .. 100-104 
6 per cent. Deb. Bonds, Red., 12, 275. 100 98-102 
Buenos Ayres Lacrcze Trams. Co., Stg. 5 per cent. 1st Mort. 
Deb. Stock, Red. ...................................... 100 92-95 
Calcutta Tramways, Ord., Nos. 1-137,610 .................. 5 6-7 xd 
5 per cent. Cum. Pref., Noe. 1-20,000 nr 5 
44 per cent. 1st Deb. 8tock, Red. .................. 10 .. 1031 
Cape Blectric Tramways, Nos. 1480, ООО iis cet um ead airs s 1 3/16-7/16 
City of Birmingham Tramways 5 per cent. Cum. Pref...... 5. 44-43 xd 
4 per cent. lst мое eb, 12 000 9510 . 100 -100 
City of Buenos Ayres Trams. Co. (1©04 Dad 248000 .......... 5 53-58 
4 per cent. Deb. Stock, Red. i e eere 100 .. 98-102 
Colombo Klectric Tramways and Lighting, 5 per cent. lat 
M e Debenture Stock, Red k- 100 88-91 xd 
Cork Electric Tramway and id Lighting Ġo., Ordinary . 10 13-14 
6 per cent. Cum. Pre 10 ar 
4 per cent. реште. ... 100 95 
Dublin United Tramways (1896), Ord., Nos. 1-60, 000 . . 10 121-154 
6 per cent. Pref., Nos. within 1-60,000.. ss. 10 . 124-134 
34 per cent. Mort. Debs., 1-3,000 Red. ids cannes 100 95 
Hastings and Dist. Elec. Tram. Co., 4} c. Deb. Stk., Red.. 100 93-97 
Havana Electric Railway Consolida Mort. per cent. 
50-year Coupon Bones of 1952, 1-6957 ................ А 80-85 
Imperial Tramways, Огйшагу.............................. all 18-19 
6 per cent. Cum. Pref. . all 14-14 
44 per cent. Deb. ВОСК. ! 100 108-11 
Isle of Thanet Electric Tramways and Lighting, j pore cent. 
Cum. Pref , Nos. 50,001-60, 5 1 
4 per cent. lst. Mt. Db. Stock, Red... ... 100 
Kalgoorlie Electric Tram 0000 es I үс 
——— per cent. “А” De Stock 100 87-9. 
— — 6 per cent. В” Deb. Bio уыс сша ы ое 100 .. 71-15 
Kidderminster and District Lighting and Traction, Pref... 5. 10-104 
Lancashire United Tramways, Limited, 5 per cent. Prior 
Lien Deb. Stock, Вей................................... 91-94 
£296,500 2nd Mort. Deb. Stock — — 
£83,330 Deferred Deb. Stock (ali tally paid).. — = 
Lisbon Electric Tramways, Limited, Nos. 1-594, 188. l .. 1-11 
6 per cent. Cum. Pret., Noe. 1-425 5,555 РУ ru Re l 35 1-14 


— D per cent, Mort. Deb., 1-5,000 Red . 100 


Amoun 
Name. Dd Last price. 
£ £ 
London United Trys. (1901), 5 per cent. Cum. Pref........... i 
4 per cent. lst. Mt. bb. Stock, Bed........ ON 100 — 822 
Madras Elec. Trams. Hades 5 per oont. Deb. Stk , Red...... 100 95.98 
Manila Elec. R.R. and Lig Sorp. 8855. Red. lat Lien аад Coll. 
Tr. Sinkg. Fund Gold Bonds of! -...81,000 .. 86.90 
Manx 489.25,000 N way Co., 54 p.c. Cum. Prel., tet, SOL dL id and 
еоое ов 5 ае 
— 41 per cent ‘lst Mort. Deb. stock, Red. eO. 100 H EA 
Metropolitan Elec Trams., Defd., 1,000, 0011 1 314, 016. Pix. eu 1 1/12.5 
5 per cent. Cum Pref., 500,001-1,000 000............ 1 ° 116166 
4 per cent. Deb. Stock, Red.. .100 .. 94.97 
Mexico Trams. Co, Gen. Cons. lat Mort. "50-year 5 per cent. 
Gold Beonũ “.,. — .. 872-881 p.c 
Milwaukee Rlectric Kail and Light, 5 per cent. 30· yr. Con : : 
Mort. Bonds, 1926. 1-5,500 and 7,001-8,000 .. 103-108 
is d Street Roil., 44 рег cent. меһь@ Deb., €01-2,000 ' 
1 H К 
Мет General Traction, 6 per ‘cant. Cum. Pret., 1-10 .000 and 191-103 
ае НН 5 И 
Oldham, Ashton, and Hyde гашта, Отдірагу............ 10 . 131 
——— 5 per cent. Cum. Pref. .... 10 .. .9 
Perth Elec. Tramways (W A.. 5 per cent. 1 Mrt. Deb. 5k "100 1 106 
Potteries Electric Traction, K. 800.001 845 1-245. 000 n : i 4- 
per cent. Cum Pref., 300 о и QE ре 4 
per cent. Pebenture Stock.. : 100 .. 9›-96 
Provincia] Tramways Co., Pret i. 16 000 1.24.912.. 10 21.54 
n Cum. Pret., 1-10 000 94-104 
1 c. Tramway and supply Co., 6 p.c. Com. ret. 
er cent. let Mort. Deb. Stock, Red 100 .. 97.8 
Bao Panlo” amway, Light, and Power Coo. 100 .. 129.154 
per cent. Jat Mort Deb, Red. 1929, 1-12,000 ....$500 .. £8-100 p.c. 
South Metropolitan Electric Tran та h aud penne. = à 
б per cent. (um. Pref., 19,571-169,5/0, Prov. Certs.. il 
4 per cent, Deb Steck, Red. 1940... "100 . 7680 
Sunderland District. Riectric Tramways, 6 ‘pe dt Mort. 
Debs., Bed., 1-1 600 .................................... .. 75-78 


Yorkshire (West k iding) Elec Tram. CO, Ord., 70 001-110,000 5 
6 per cent. Cum. Pref., 261. FC 
44 per cent. lat Deb. Stock, кей................. 


Eleetrie Railways.— 


Amount 
Name. paid Last price, 
£ 
Central London, Ordinary .. ee € 100 .. 7952 
„ түте essesscssccvececeececesee 100 .. — BI-£9 
deterred........ . 100 . 56-51 
— — ` p € Deb. Stock (Prov. Be; ipt certa., tally paid) . . 100 100-103 
City and South Lo. don, Consolidatea Ordinary . . 100 . 40-42 
———- per cent Debenture Stock . РЕР 100 99.102 
—— 5 per cent. Pref. Stock '91 —— ———— ws 100 .. 113-116 
кз тш oe 16 Г e*9*0022200922259055250069099 100 е 112.115 
i m 5 01 $^ e e 100 ,, 110-113 
те [1] , »9 05 ——r „„ во осоо „ „ ог 100 oe 106-109 
Liverpool Overhead, 5 рет cent. Pref ...................... 10. 10-104 
Отдірагу, 1-50, ——— ——— € (с EE 59 
4 per cent. Mo e Debentures, Red , 1-1,700 .. — 94.90 
Underground Electric Railways of 100000, 5 por. oent 
Profit-^baring Secured Not oe — .. 38-42 
Deposit Receipts 66696565352 %%% „„ 46 «%ũ „ „ ee 58-44 
TelegPaphs and Telephones.— " 
oun 
Name. d Last price 
£ £ 
Amazon Telegraph Co. 1-25,000 . то оззововое 10 ee 2-3 
5 per cent. Dabs, Bed., within 1-1,069 .........-.. 100 .. 84-87 
American Telepbone and Tel 75770 Collat. nin 4 per cent, 
Bonds, 1-28,000 and 53,001 , ..81.,000 .. 83. 
Anglo-American Telegraph v Ordinary .. аео RUD 57-0 
6 per cent. Preferred Orainary . es s N . LOO .. 100-108 
Deferred Ordinary ..... 100 . 1€4-163 
Anglo-Portuguese Telephone Co., 5 per cent. lat ‘Mort. Deb. 
tock, Hed. iii sires y 8 100 .. 984-1014 
Chili Telephone Co., 1-44,000 . EE NOM 7.7 
Commercial Cable Co., Ster. 500. year 4 p.c. Deb. Stk., Red.. 100 . B 
Cuba Submarine Telegraph Co., Oro maths 1-16,000.......... 10. 7 хд 
10 per cent. Preference, 1-6,000.................... 10 154-163 xd 
Direct Spanish Telegraph Co., rs еве. JU - 34-54 
10 per cent. Cum. Vic isis C 5 8-9- 
—— 44 per cent. Debs., 1-600 50 . 994-1025 
Direct United States Cable Co. 20 .. 13414 
Direct West India Cable Co., 4 per cent. Debe., reg. 
within 1-1, 00, Red 100 .. 894-1014 
Eastern and Bouth Atrican, 4 per cent. Mort. ` Debe., ‘within 
1-3,000, 1909.. 100 93-101 
—— per cent. Keg. “Mort. Debs. (Mauritius subsidy), 
1-8 000, r ⁰ VI EE MEE RS 29 .. 98). 2008 ха 
Eastern Extension, Australasia and China, 1-300,000........ 10 .. 123-1 
4 per cent. Mort. Deb. eerste Рег. C 100 .. 100-1 
Eastern Telegraph Co., Urdipary dtoc . 100 .. 129-134 
34 per cent. Preference stock .................... 100 . 85-86 
4 cent. Mortgage Debeuture Stock ............ 100 .. 100-104 ха 
Great Nort vm rudas C Co. (f Copenhagen) ............ 10 29-31 
Halifax ane решо ode Co, ad pec cent. dinis u ort. 

Debs = ша а -1,200 5 ‘a ото 
Indo-Euro e 2 А 5-56 
Marcont’s e. eless «graph Oo Co., Noa. 5. 128-264, 190.. 1 .. 8-3 
Monte Video Telephone Co., Ordinary, 1 -12,680 1 29/32-1 1/52 xd 

т cent. Preference, 1-86,492 .. ees. 1  13/16-15/16 xd 
National Telephone, Preferred ............................ 100 .. 108-110 
Deferred Stock .. —— Á— e irc 1094-1114 
6 per cent. Cum. Firat Prei 10 10-12 
———— per cent Cum. Second Prei. 10 104-124 
——— 5 per cent. Non. Cum. Third Pref.................. 5 -58 
34 per cent. Deb. Stock, Red... Ned .... 100 .. -l 
4 per cent. Deb. Stock, Red 100 .. 1014-103) 
Oriental Telephone and Electric Companpy.................. 1 1 76 
6 per cent. Cum. Pref. 1 14-14 
Pacific and European Tel.. 4 p. c. Guar. Debe. Red., 1 1, 000 100 .. 95-101 
United River Plate Tele. Oo., AUD). e S .. 66 
5 per cent. Cum. Pref., 1 . 5 85100 
44 per cent. Debenture Stock, Red. .. .100 .. 99-1 
Telephone Vo. M ot Egypt, 4$ c cent. Deb. Stuck, Ked.. . 100 99-102 
West African Telegraph Co. a 10 .. 10-104 
West Coast of America, 1-30, 000 and 53,001-53 008 . 24 .. цц 
4 p.c. Debe., 1-1,500, guar. by Western Telegraph 100 99.108 
West India and Panama "Telegraph Co., Oruimary .......... 10 9/16-11/16 
b per cent. Cum. 1st Рге{өгепсе.................... 10 .. 
— —— 6 per cent. Cum. 2nd Preference .................. 10 .. 
— $ ко Doba; 207,30 — Pm En a ui 04 
Western Telegra 7) is 
—— 4 per cent, Debentare Stock, Hed. *4900605050809905 ал 100 ев ТЕРЕТ 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns for Increase or Miles of Accounts for ваг. 
week. decrease. track open. pr 
Line ——— 
Ending| 1906. | 1907. | Week. | Current | 190g, | 1907, | Ending |р амы | Ове Пов b 
Corporati May 13 1838 1303 ＋ 39 А 4| ate] M £ d. 
Aberdeen Corporation ..........| May " А — ay 51 72,505 17,676,000 | 1,529,682 0 98 
Ayr Corporation 5, 16 255 285 j- 2 + 77 8 8 „ 55 8,605,789 378,894 | '97 
er Street and Waterloo Ry. , 16| 3120 | 2,360 |+ 760 +14,609 ki — Ее а БЕ T E 
kenhead Corporation ........| „ 17| 1,052 | 1,025 |+ 29| + 319 25:65 | March 51| 56,408 | 11,686,601 | 1,324,743 | — 
Birmingham Corporation ......| , 9) 4255 | 6,190 |+ 66 — 564 31| 18,567 | 5,558,098 215.345 | -87 
Blackburn Corporation . 9 15) 1169 | 1,408, |+ 82| + 128 | 25:80 254 S 54,951 10,094,028 1.003.573 1:25 
Blackpool Corporation.......... » 14| 649 52 |+ 17|+ 813 | 174| 174 - а теа - Е 
Blackpool-Fleetwood Trams = = — = = 164 | 16% | Deo. 51| 34,819 2,707,918 625,110 | 3-09 
Bolton Corporation ............| » 17| 2,354 | 2,147 |+ 807| + 1,202 | 42 | 42 | March 51| 111,294 | 23,410,690 | 2,411,969 |1°14 
Bournemouth Oorporation...... „ 15| 1,426 | 1,555 |— 107) - 505 | 294 | 248) „, 51 85,665| 13,503,610 | 1,765,008 | 1°48 
Bradford Corporation ..........|  .9| 4,487 | 4669 | - 183) + 1,970 | 98 96 31| 232,427 | 46,728,977 | 6,167,261 | 1°193 
Brighton Corporation .......... „ 17 775 | 878 — 1 — [171911749] , 31] 50,652 10,759,310 1,788,505 |149 
Bristol Tramway Company „ 15 4.799 | 5152 — 388 — 554 | 514 „ 51 266,769 | 46,902,257 | 6,178,886 | — 
Burnley Oorporation..........-. 18| 1,245 127) — 1 — 14 | 193 | „ 51 62,699| 11,967,488 | 1,205,830 | 1-31 
Burton Oorporation ............ „ 17| 267 285 — wl) — 9 51| 15,576 | 3,385,527 | 421,517 | 1-07 
Oardiff Conporation ............|Mar. 7, 1,860 | 1,820 |+ 40 — 524 T^ „ 31| 106,550 | 24,438,164 | 2,624,504 | 1-04 
Carlisle Tramways Company ....|May 16] 165 182 — 17| + 25 | 86 | 85] рес. 51| 10,256 2,790 699 550,417 | — 
Central London Bailway........ о» 16| 6,6650 | 58:8 r 802| - 299) 6 6 „ II 349, 43,057,997 1, 279,688 1°85 
Oha X, Buston, & Hamp. By. , 16| 5,267 — — = 73| 64 m ame " _ "€ 
Gtr and south London Railway | „, 17 954 3156 | - 192| + 6,565 9 64 |А June 50| 82,456 | 10,018,780 — == 
Oolchester Oorporstion . ...... „ j6| 181 19% — 14 — 8 8 |*March 51| 10,588 2,457,653 320,788 | -97 
Сотк H. Т. and L. Compan ө M| 1% 49]- 16 - ы | 154 154 | Deo i 25,082 | 5,966,564 | 891.98 | — 
Oroydon Corporation | — — — с с с 62,065 ‚514,918 | 1,502 408 |1 
Darwen ration ............ és 15 297 28 |- !'|- 26 | 723! 7:95 — = = 22 ds 
Dover Corporation » 9 179 229 |- 50 — 214 42 43 » 51| 12,468; 3,178,063 328,406 | ‘94 
d Lucan Electric Ry...| » 15 129 110 |+ 10; + 8% = = = - 
Daoa E oe 7. 15] sas | s6 |- 45 — 28 sl 4 — x c Im 
Dundee City Tramways ........ Apri] B| 1,144 | 1195 | - M — 22 22 May 15| 57,672 | 15,654,905 | 1,162,792 | 878 
Bast Ham Corporation. . May 16 £34 951 |- 97| – 437 | 14 14 | March 51 47,140 | 15,049,240 1,062,151 | 74 
Glasgow Corporation „ 16| 17,680 | 18,163 | — 485 +14,040h| 1774 | 169 May 31) 887,381 | 224,063,088 | 20,350,367 | ‘95 
Gloucester Corporation ........ „ 13| 925 | 200 —- 6| - | 15 15 | March?5l| 15,033 3,182,111 579,996 | 1-06 
G.N., Biccadilly and Brompton | , 10| 5 565 | 4,080 41,485 | 481,741 9 — = = m 25 
Halit rpor ation Apr. 14 1,415 | 1,2255 |+ 130 — 52576 37 „ 31] 77,896 | 18,899,242 1,624,275 | — 
Huddersfield Corporation ...... Mey 2| 1,606 | 1,443 |+ 58 + 68 | 55 35 » l| 81,195 15,252,150 | 1,804,745 | 1°22 
Hull Corporation „ 2,418 | 2409 |+ 9|- 113 | 26 | 86 31 121,186 | 29,151,643 | 2,956,406 | 1 
Ilford tion . „ 2| 410 49|- 39| — 104 | 104 „„ 31] 26,499| 6,586,754 645,117 | :89| 958 
Ilkeston Corporation .......... „ 150 155 161+ 2|- 8 9] 9] 2 2 us = Z 
Kirkcaldy Corporation.......... ‚ 6 249 E 7 — 74 74 Мау 15| 13,702 4,640,618 466,919 692| 7:55 
‘Lancashire United Tramways .. * 15| 1,342 | 12:0 | + 12| + 1,176 | 39 39 did — = = he 
Leeds coer КОЕ „ 9| 5@% | 6500 | - 334| + 111 | 965 | 964 March 310 527,794 | 73,024,853 | 7,358,185 | 1-06 |1069 
Leicester Corporation ..........| », 16| 2,323 | 4,365 | – 41 — 42 | 42 un = = = = 
Liverpool Corporation » 9| 10,714 | 11,014 | - 300| - 2,005 | 104 | 104 Dec. 31| 563,793 | 122,094,528 | 12,115,934 | 1-108 
Liverpool Overhead Rellway....| „ 17| 1,4 . - 86|- A41 9:25 | 6:65| June30| 77,568| 10,957,148 | 1,102,800 | — 
London County Council ........ „ 2| 32807 | 29,745 | +5062] + 14,782 | 98 98 | March 31|1378,014| 514,227,090 | 30,130.297 | 1:06 
Lowestoft Corporation .......... » 16| 157 161 |- 4+ 135| 34| — | Sept. 50| 11,009| 2,622,922 343,190 | 103 
Maidstone Corporation ........ » 14 189 120 |+ 69 — 51 2 | March 51 5,913 1,186,566 157,050 | 1°14 
Manchester Corporation ........ „ 16 16,177 | 14956 |+ 221 + 5,5) | 172 | 161 | „ 21 719,675 143,264,501 | 15,525,459 | 1-19 
Metropolitan District Rallway..| ,, 16 9,075 7.966 | 2 1,039 | +19 515 24 24 = = - -— = 
Metropolitan Railway .......... 17 | 15,40: | 1514 505 | + 2,938 | 234 | 234 June 30 637,794 | 7, 659, 854 = 1°39 
Nelson Corporation ............ » 16 19 141 — 2 — 136 21 23 | March 31| 7,309 2,035,300 203,203 | 85 
Newcastle-on-Tyne Corporation. „, 16| 1,685 | 4051 |— 7268) - 2,875 | 594 | 574 „ 51 210,491 | 45,506, 4,263,174 | 1-11 
Newport (Mon) Corporation. ,. 18 67 632 |- 15| + 3| 194 | 144 „ 51) 32,421 | 7,760,403 772.753 | 103 
Oldham ration............| . 9| 1834 | 1,871 |+ 23| - 521 | 354| 353 » 25 Е 18,647,751 | 1,818,444 | 1°19 
Portsmouth Corporation........ „ 9j 1,880 | 1265 + 15 | — 284 | 284 » 31! 98,911 20.658.825 2,199,883 | 1°15 
Reading Corporation............ — - — — — 131 | 154 „ 51| 32,661 | 8,130,179 918,825 | 96 
Rochdale Corporation .......... — — — — — 20:9 |20:9 » 31 54,138| 9,749,202 | 1,201,364 | 1°32 
Rotherham Corporation ........| — — — — — 10 10 „ Ol} 26.916] 5,743,298 618,211 | 1°12 
Salford ration зооооооо ое о • ge 11 4 639 4,582 + 57 тэ 539 — — === — — — — 
Scarborough Tramways Co. — — — — 4786 4786| Dec. 31 7.779 1,537,845 228,235 1 21 
Sheffield Corporation .......... „ 17 5.680 | 5.452 + 28 + 255 651 652 | March 25 276,907 | 73,966,299 | 6,804,656 | 888 
Southampton Corporation ...... » б ,079 952 |+ 147; + 202 | 18 18 „ 51 49,185| 9,437,396 | 1,145,085 | 1:25 
Bouthend-on-Sea Corporation....| ,, 15 347 461+ 11+ 26 9 9 „ 51] 20,076 4,451,728 590,518 | 1:07 
Stockport Corporation LLLI — = = == — 25 25 „ 51 50,127 | $8,617,127 | 1,248,656 | — 
Sunderland Corporation ........ » 17| 1,161 1,5654 | - 215| — 1,872 | 20 20 „ 51 72,396 | 17,485,152 | 1,535,425 | 1006 
Swindon Corporation .......... — — — — — 44 44 » 51 500 2,675,221 224,417 | 8 
Torquay Tramway ‚ 14 268 174 ＋ 9% = 516| — = = "M Е a 
Wattasey UDO seoir элуу „ 16 842 7.0 |+ 32 + 116 12 68 12˙43 1. „ 31 42,810 8,312,692 890,906 1:23 
Warrington Oorpor ation — — — — — 6 64 51! 19,204| 4,965,296 489,785 | — 
West Corporation „ 14] 2,187 | 2514 | - 327 — 1,641 TE |147 „ 51 122,881| 35,602,836 | 2,556,854 | * 
Wolverhampton Oorporation.... ,, 15 785 841 | - 56 — 20 | 20 „ 31 43,823 | 9,276,023 966,155 | — 
* 1905- figures. 1 1907-8 figures. — t And 98 miles of interlacing track, « Train mile. o Miles of route, А Halt-year’s figures 
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LINCOLN ELECTRICITY AND TRAMWAY 
DEPARTMENT. 


In our larger cities the success of municipal electricity 
supply and of electric tramways is assured by the magni- 
tude of the undertakings, and even indifferent management 
cannot do more than retard progress. This can be proved 
bye examples, which, however, we think would be rather 
invidious. Our readers will know of towns where through 
slackness on the part of the engineers the cost of electricity 
has been maintained at a figure which has stifled the growth 
of the supply system. In these towns the annual balance- 
sheets have been satisfactory from the ratepayers’ stand- 
point, in that the undertakings have not involved any 
charge on the rates. The manufacturers in these towns 
have, on the other hand, been handicapped by not 
having electric power at sufficiently low cost to 
warrant its use. In the case of the smaller towns, 
amongst which we class the city of Lincoln, indifferent 
management and want of business push on the part 
of the engineer is found out much more rapidly, 
and it takes a better man to make these smaller under- 
takings successful. Mr. Stanley Clegg, the city electrical 
and tramway engineer of Lincoln, has this week sent 
us his report and accounts for the year ending March, 
1908. The report is excellent reading, and might well be 
taken as a model by the young station engineer. It shows 
& progressive decrease in cost, and also of the price charged 
per unit. This has enabled the output for electric lighting 
to be increased in spite of the economy of current obtained 
with metallic - filament lamps. Again, the electricity 
supplied for power purposes increased by no less 
than 143,342 units over the provious year's output, 
which clearly shows that decrease in price means a 
large increase in returns. The largest consumers for 
power are Messrs. Clayton and Shuttleworth, who 
during the past year took 702,120 units. The price they 
paid averaged 1:024d., and we note from a clause in the 
report that this price was 16 per cent. higher than it would 
have been had the cost of coal not risen. The report shows 
also that while Mr. Clegg has been keen in the commercial 
management of the undertaking, he has also made during 
the year improvement on the engineering side. Amongst 
these was the installation of some electrically-driven centri- 
fugal pumps. These during six months saved no less than 
22,000 units over the older pumps, and pumped more 
water. "This saving in the works consumption is valued by 
the engineer аб £70, which is ап excellent return for six 
months on an expenditure of £460. Last, but by no 
means least, we come to the tramway department. The 
cars for the year in question have been worked at the low 
figure of 6:10d. per car milo. 16 must be remembered 
that the tramway route at Lincoln is short, and the 
cars run few as compared with most municipal tramways 
One would naturally expect, therefore, that the smallest 
municipal tramway running would have the highest cost. 
Instead of this, the cost per car mile at Lincoln is 61d. as 
against an average figure of 6:514. for seventy other 
municipal tramways. These tramways use the overhead 
system, while at Lincoln they have the G.B. surface-contact 
system. We reproduce Mr. Stanley Clegg's report on the 
tramways in full elsewhere in this issue, so that our readers 
may see what his experience has been with this system. 
The cost during the year for maintaining the automatic 
contacts in the street has been only £54. This figure amply 
justifies the decision of the London County Council 
engineers in adopting the G.B. system in preference to 
others for certain of the London routes. In conclusion, 
we would congratulate both Mr. Clegg on the report before 
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us and the Corporation of Lincoln on having selected such 
an able engineer to run their electric supply and tram way 
undertakings. 


METALLIC-FILAMENT LAMPS. 


To state that the metallic-filament lamp has now, to use 
а popular expression, come to stay, is to state a truth that 
ean hardly be challenged. It matters not that, when first 
introduced into this country, its advent was regarded with 
а certain amount of scepticism, not to say suspicion. But 
the most striking comment upon our lukewarm attitude 
towards it in the early days is to be found in our general 
appreciation of it at present. Mr. Hirst's paper before the 
Institution of Electrical Engineers purported to trace recent 
progress in tungsten metallic-filament lamps. If some 
might object that Mr. Hirst showed too great a par- 
tiality towards one particular form of tungsten lamp— 
viz, the Osram — none surely will gainsay that Mr. 
Hirst's interesting account did not tend to add to our 
knowledge of the subject. Mr. Hirst described the process 
of forming the filaments of the Osram lamps. This process 
has never before been described. The tungsten in the 
form of a fine powder is made into a paste with gum and 
dextrine. This paste, which has the consistency of putty, 
is then squirted through a very fine hole in a diamond 
under & pressure of several tons per square inch. The 
damp thread thus obtained is dried by heating to а white 
heat by an electric current. Mr. Hirst dealt with the 
question of breakage and blackening. Neither of these 
difficulties 16 seems may be encountered by the exercise of 
a reasonable amount of care and knowledge, which it is 
presumed that many of those who handle the lamps possess. 
With the elimination of these difficulties, and the promised 
introduction of lamps of high voltages and low candle- 
powers, with increased efficiencies and lower costs, we may 
safely predict а revolution in the electricity supply business 
in this country. The question as to the effect upon the 
supply companies has already been fully discussed, particu- 
larly in the able paper of Messrs. Handcock and Dykes. 
We can only add that it cannot but be to the interests of 
those companies to encourage the use of lamps which 
yield such a higher ratio of light per watt than the carbon- 
filament lampe, and thus tend to win over an enormous 
number of additional consumers, the revenue from whom 
will more than balance the loss of revenue on account of 
the economic consumption of those lamps. 


LODGE ON KELVIN. 


The Faraday Society is not too well supported, but it is 
doing excellent work. When it was known that Sir Oliver 
Lodge had been elected president, it was expected that his 
presidential address would prove satisfying to the most 
exacting. Lodge always fulfils expectations—and that is 
more than can be said about most prominent men. The 
subject chosen by him for his address was “Some Aspects 
of the Work of Lord Kelvin.” Perhaps no other man living 
is better qualified to speak of Kelvin’s work—indeed, there 
are few men who understand its greatness. The time has 
not come to fully realise the length and breadth of the 
genius who at a ripe old age so lately passed away. As 
Sir Oliver Lodge said, Kelvin began his original work very 
early in life and continued it to the end. Several times 
in the course of his address the year 1848 was mentioned 
as the date of published investigations which within а 
few years revealed some of the most interesting and far- 
reaching of Nature's laws. Sir Oliver emphasised the 
view that the apotheosis of Kelvin's mental activity, of his 
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genius, and of his wonderful insight into Nature's secreta 
was during the fifties of last century. To understand what 
Kelvin did means that you must thoroughly understand 
the position of scientific knowledge at the time. Few— 
very few—are familiar with the state of scientific know- 
ledge in the early years of the second quarter of last 
century, fewer still of the state in the first quarter, yet to 
attain that position is not difficult, for the printing press 
began to be freely used. The technical books and periodicals 
of the time are also few, but it is a little sad to know that 
even of the little either in theory or practice that was 
known then, large parts have of late been rediscovered and 
credited to people whose claims to originality would not 
bear inspection. We would go farther than Lodge. In 
our opinion Kelvin was even greater than Newton, and his 
genius and discoveries revolutionised the scientific and 
practical world, and opened up an era of progress that 
is so vast as not to be understanded of the multitude. 
Joule and Kelvin (then Thomson) experimented, proved, 
and told us practically all we know about the con- 
servation of energy. But, like Lodge, we incline to 
the view that the Victorian era will ever be known 
in history as the era of scientific giants, and in years to 
come the tales of the mythologists will abound with 
folk-lore of a scientific character founded upon the 
doings of the heroes of that age. It is so easy for 
a schoolboy now to pooh-pooh a wild-cat theory that 
doubts or runs counter to the law of conservation 
of energy, but it was not so easy before the middle 
of last century. Sir Oliver revelled in dilating upon 
the wonderful achievements of Kelvin in this connection 
and in the domain of thermo-dynamics, wherein in those 
early days he reigned quite supreme. "Time was to the 
hearers & bugbear during the delivery of this address, in 
that it did not permit more than a passing mention of some 
of the greatest works of Kelvin, and with an exponent of 
Lodge's calibre the loss of а single word of exposition was 
felt. The president of the Faraday Society has given us 
one more eulogy of the greatest British scientist who ever 
lived, and who will fill the same place in scientific history 
as Shakespeare does in literature. 


ELECTRIC DRIVING IN COTTON-SPINNING 
FACTORIES. 
BY WILLIAM HANNA, A.M.LE E. 


Electrical engineers in looking round for the expansion 
of their British home trade cannot afford to overlook the 
immense possibilities offered in the various textile indus- 
tries. Many firms are now attacking the problem of elec- 
trically operating textile mills, and some few who have 
for many years been doing valuable pioneer work are now 
reaping the benefits of their earlier experiments. Of all 
textile trades, perhaps cotton spinning in this country is 
the most important. Certainly none has reached such a 
remarkably high state of perfection and organisation. 
The latest returns show that in Lancashire the total 
number of spindles now running is about 56 millions. 
The power taken to. drive these is roughly calculated well 
over a million horse-power—:.e, a figure well in excess of 
the aggregate output of the whole of the electricity central 
stations in the British Isles. More spindles are being 
erected every year. In 1906-7 about 100 new factories, 
averaging 80,000 to 90,000 spindles each, were put in 
work, and many others are projected. If, therefore, it can 
be proved to cotton spinners that electric driving is advan- 
tageous, there will follow a great boom in the electrical 
engineering trades. Electric driving has not been taken 
up very greatly; the progress of electrifying cotton- 
spinning mill has only been slow. At present about 
14 million spindles are either being operated or about to 
be operated with electricity. The general outlook is, 
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however, very hopeful. A sufficient number of good 
results have been obtained to prove beyond all doubt that 
the many advantages claimed for in this system of factory 
driving are all that can be desired. 

It must be remembered that the very high running 
efficiency of a modern cotton- spinning factory considered 
as а whole, and the very good understanding which exists 
between the cotton spinners and the mechanical engineers 
who cater for the textile business, are very real features in 
the competition for mill equipments. The mechanical 
engineers were first in the field, and their intimate know- 
ledge of the conditions obtaining in the industry make 
them keen and zealous rivals. Their long years of experi- 
ence have made them thoroughly conversant with all the 
requirements of cotton spinning, and in this respect they 
have no little advantage over the electrical engineers. In 
the face of these circumstances it behoves electrical 
engineers to take very judicious care in approaching any 
schemes for driving spinning mills. Only those firms 
who have had experience in this class of work and who 
have overcome the many diffieulties can hope to attain 
success. Certaiuly textile manufacturers can only expect 
to get good results by seeking the aid of those firms who 
have made a special study of the many peculiar and varied 
aspects of the question. А good idea of the pros and cons 
of electric driving versus mechanical can be got from Mr. 
H. W. Wilson's papers read before the Manchester Section 
of the Institution of Electrical Engineers (see Journal I.E.E., 
vol. 34, p. 757, and vol. 40, р. 159). It is not proposed to 
enter into a discussion of this part of the subject here, but 
rather to consider the nature of the various loads met with 
in cotton-spinning mills and the class of the machinery used. 

The general lay-out and construction of modern factories 
vary very little in each case. The mills practically all 
. follow the same plan, but with regard to the selection and 
proportion of the various productive machines and other 
details hardly two are alike. Each mill is engaged in 
manufacturing its own specialities, as a rule keeping to one 
class of cotton, and spinning one or two counts of yarn. 


On this account each case should be considered separately. 


No hard-and-fast rules can be laid down to cover every 
scheme of factory driving. The most important machines 
used in preparing and spinning cotton are given in Table I. 
In each factory just sufficient preparing machines are 
installed to keep the spinning and finishing machinery in 
full work. The production is practically continuous in all 
its stages, and consequently every machine is kept on or 
about full load. Obviously the load factor of the whole 
mill is uniformly high. 
TABLE No. I.—Odtton Preparing and Spinning Machinery. 

Horse-power. 


А Description of 
Machine. Approximate, RP. M. lend. 

Hopper bale 2-5 500 

opener. 
Waste opener... — 650 
Hopper feeder.. 14-2” . Steady if feed is 

i ES 

Exhaust opener 8-10 950-1,400 
со opener 1-8 450-900 

1 34-54 950-1400 

Single scutcher. -1, 

Carding engine, 4-1 140-200 J Steady 

Sliver - lap 1 250-520 

machine. 8 during run 

Heilmancomber $ 240-524 ning ; frequent 

Ribbon - lap 1 250 stoppages. 

machine. 

Drawing frame 14 deliveries* 180-500 Steady during run, 
8-27 % loss of time 
due to stoppages. 

Slubbing frame 40-50 spindles* 240-450 Ditto 29-22 % ditto 

Intermediate. 55-60 spindles* 390.450 Ditto 16-8 jo ditto. 

Roving frame... 65-70 spindles* 590-4550 Ditto 17-5 / ditto. 

Roving frame 65-70 spindles* 400-480 Ditto 124-44% ditto 

(fine). 

Ring frame...... 140-70 spindles* 600-1,000 Ditto 5-10 % ditto. 

Mules ............ 100-175 spindles* — Very variable load, 
471 75 ditto. 

Doubling frame 40-70 spindles* 600-1,000 Steady during run, 
5-10 % ditto. 

Winding......... 300 spindles* 140-180 — 

Big assises Six 148 40 — 

Sizing .......... ES 14-3” — — 

iii * Per 1 h.p. 


As previously pointed out, the selection and proportion 
of the various machines depend upon the class of work 


done. For example, a mill containing 80,000 spindles and 
spinning 308/408 warp yarns and 40’s/50’s weft yarns 
would contain machines as shown in Table II. Finer counts 
would require a larger proportion of spinning machinery, 
whilst coarser yarns need more preparing machines. Bale 
openers, exhaust openers, thread extractors, scutchers, and 
other blowing-room machinery run at fairly high speeds. 


TABLE II.—List of Machines in a Cotton Mill Spinning American 


Cotton Counts 30's to 40's warp and 40's to 50's weft. 
Cotton machinery. Driven by 
2 waste openers . . . 2 
1 roving waste opener Е 
2 hopper bale breakers with lattice One 12-n.h.p, motor. 
fesders t 
4 hopper feederss 177 
a horizontal . with b., L wo motore, aon 5 g each 


12 single scutchers 
84 carding engines 
5 drawing frames, each six heads of 
seven deliveries 
8 slubbing frames, each 100 spindles ... 
19 intermediate frames, each 146 spindles 
45 rovers, 184 gpindles........................ 
65 ring frames, total spindles = 54,864 ... 
52 mules, total spindles=41,216 .. 
5 winders, 2,000 spindles | 
10 beamin 1 eee One motor, 15 h. p. 
Total spindles, 80, oo·..ʒ Aggregate H. P., 1, 250. 


In every case the load is continuous, as they are seldom 
started and stopped during the day's run. They can 
readily be adapted for individual driving. А separate 
motor for each carding engine would not be economicall 
successful. The load on these machines, never exce 

1 h.p. each, and the pulley speed is never more than 
200 r.p.m. The number of cards installed in à modern 
mill is great enough to admit of the arrangement of several 
groups, each group being driven with а motor of efficient 
eapacity and speed. Combar, sliver-lap, and ribbon-lap 
machines are only used where very fine counts of yarn are 
spun. Group driving is advocated for this part of the 
factory. Draw frames as well as slubbing, intermediate 
and roving frames have rather frequent stoppages for 
doffing and piecing broken ends. The loads are steady, and 
usually would be high enough to admit of the use of 
separate motors. Reduction gearing would be required 
except in the case of fine roving frames, as the running 
speeds are rather low. It is, therefore, more economical to 
adopt grouping. Fine rovers running at a pulley speed 
of about 500 r.p.m. have occasionally been operated with 
separate motors with success. The loads on the speed 
frames depend upon the number of spindles on each frame, 
and varies with the speed of the spindles. Thus, a slubbing 
frame with 96 spindles at 600 r.p.m. takes 2 h. p., an inter- 
mediate frame with 150 spindles at 750r.p.m takes 23 h. p., 
and a roving frame with 200 spindles at 1,080 r.p.m. takes 
3 h.p. 

There are two distinct types of spinning machines in use 
at the present time: (1) the self-acting mule and (2) 
the ring frame. The mule is not à continuous-running 
machine. Its leading peculiarity is that, whilst the 
headstock or driving gear is stationary, the frame carry- 
ing the spindles is fixed on a carriage which has a 
backward and forward motion to and from the head- 
stock. The length of the travel or stretch is usually about 
64in., and the number of stretches per minute is from two 
to five, according to circumstances. At the beginning of 
each of the stretches the power taken is three to four times 
the normal load. This, of course, makes the adoption of 
individual driving entirely out of the question. Grouping 
is the only satisfactory method of driving mules. Sufficient 
machines should be grouped so that the load peaks of each 
machine are balanced and fluctuations damped down. 
About six machines would be the minimum number to 
group, and as each mule, containing, say, 1,200 spindles, 
would require 10 h.p. to 12 h.p. motor unite of over 
100 b.p. would be installed in the mule- room. Even with 

ups of this size large variations of load are apt to occur. 
t is, therefore, necessary that the motors installed should 
be capable of withstanding large overloads. 

Ring frames take up the fibre at the same stage as the 
mule, and perform exactly the same functions. Their 


Two motors, 65 n.h.p. and 
50 n.h.p. 


Two motors, 90 n.h.p. and 
75 n.h. p. 


Several motors, total H.P. 
-: 850, in 200-h.p. and 
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importance lies in the fact that the initial cost and running 
charges are lower than those of the mule. Female and 
unskilled labour can be employed to operate them. Up to 
the present time only coarse and medium counts of yarn 
can be spun on ring frames. Any improvement affecting 
their running properties and increasing their usefulness is 
eagerly sought after. With electric driving the range of 
the machine has certainly been extended. Very gratifying 
results have been obtained from electrically-operated ring 
frames. Their steady demand for power, rather infrequent 
stoppages, and high running speeds make them an ideal 
load for induction motors. The power taken by an ordinary 
size of frame, containing, say, 400 spindles, would be 5 h.p. 
A separate motor of about 7:5 h.p. would be required to 
drive each frame if individual driving were adopted. In 
some cases larger motors, of some 10 h p. to 12 h.p., have been 
used to drive two machines, the motor being fixed between 
the frames, arranged end to end and direct-coupled to the 
shaft of each. Ring doubling frames have the same 
characteristics as the spinning frames, and their driving 
arrangements are similar. Other finishing machines are 
seldom driven separately, as either they are too often 
started and stopped or the power required is too small to 
make individual motors economical. 

In mechanically-driven mills the various line shafts 
extend the whole length of the factory, and terminate in 
the rope race. They are driven by rope pulleys, which 
take their power from the engine flywheel by means of 
cotton ropes. "The cotton-rope drive itself is very efficient, 
and under good conditions, where well-designed pulleys 
are used, there is practically no slippage. The speed 
variation at the rope pulley end of the line shafts can be 
reduced to & minimum, but owing to the torsion in them 
апа the slip of the belts on the machine pulleys, fluctua- 
tions of speeds on the machine shaft may be very high. 
Merely to replace the rope pulleys by а large power 
electric motor, as has been done in some recent cases of 
mill driving, is certainly а retrogression as far as internal 
economies goes. The whole crux of the question lies in 
the judicious groupin of machines. Whenever possible, 
long line shafting should be eliminated and the size of the 

oups made as small as is economical Each scheme has 
its own peculiarities which require special consideration. 

The actual efficiency of the internal power transmission 
is not, however, the sole aim of the spinning engineer. 
Steadiness of running is quite as, if not more, important. 
The fragile nature of the material necessitates very careful 
treatment. Slight irregularities of speed lessen the 
quality of the yarn, and sudden fluctuations cause 
breakages of the threads, and consequently stoppages of 
the machines. The safe running s 
are limited by the frequency of the breakages. With steady 
running fewer ends come down, and for the same per- 
centage of bre 


uneven irregular driving. 


Cotton-spinning machinery is very adaptable for a load 


for polyphase motors. Without doubt better all-round 


results have been obtained with this type of motor than 
with any other. The effect of driving mills with induc- 
tion motors taking power from turbo-generators is very 
noticeable in the improved quality of yarn spun. In. 
factories taking power from central stations containing. 
both turbo- machinery and reciprocating engine sets, the 
operatives can tell by the behaviour of their machines 


which type of generator is running. 


The question of power generation is a very wide one. 


Whether millowners should generate their own power or 
purchase it from outside sod cns will depend upon price 
of suppliers power, type of plant in central station, 
nature of current available, MP various other considera- 
tions. In some parts of the cotton district, supply 
authorities are catering for the industry, but their number 
is very small indeed. In the most important cotton-manu- 
facturing towns the municipal supply systems are useless as 
far as cotton-mill driving is concerned. Where suitable 
power can be obtained, electrically-driven mills are being 


erected. Several factories have, of course, been equipped : 


with private generating plants, but there is a growing 


favour for externally-driven mills, As electrical opera- 


tion of cotton mills is gradually superseding the older 


of the machines 


es higher speeds can be run than with 


driving systems, much more attention will have to 
be paid to the demands of the manufacturers by 
the hitherto lax municipal supply authorities. The 
centre of the industry will certainly move in the future 
towards those districts where suitable power is available. 
One very important municipality is now seriously con- 
sidering the question. The necessity of the substitution 
of their large direct-current supply station for an up-to-date 
alternating-current system has been brought home to them. 
Other towns will eventually have to convert their systems. 
All this will mean that ın Lancashire the demand for 
electrical machinery will be great. The electrical manu- 
facturing business will receive a great impetus, and the 
electro-textile engineering industry will become as impor- 
tant a branch of electrical engineering as electric lighting 
and electric traction. ^ | 


A DEVICE FOR WITHDRAWING REFRACTORY 
PACKING. 
BY S. LEES, 


The wrinkle described herewith will be found useful 
for withdrawing refractory soft packing, especially on 
small-sized quick-revolution engines of the inverted-vertical 
type, where the rod stuffing boxes are almost invariably 
ungetatable. Of course, if the engine can be spared out 
of service for a sufficient length of time, or if there is no 
objection to working on it while the parte are hot, a good 
plan is to block the flywheel—+ e., fix the barring lever in 
one of the barring holes, and pack up tight to prevent 
the engine from turning—and turn on steam gently, mean- 
while slacking off the gland ually until the packing is 
loosened, when it may easily be withdrawn. 


The accompanying illustration is really self-explanatory, 
but, perhaps, a brief note or two may be appreciated. The 
screw, А, із made from a coach screw” having a sharp, 
full thread, the head end of which is turned or filed to a 
centre point. А couple of holes are drilled at right angles 
to each other through the shank to take a “tommy bar.” 
The guide piece, B, is made from a stiff length of iron just 
centred to take end of screw at C. To use, the screw is 
given a turn or two until it has got à good hold of the 
paeking to be withdrawn, the guide being followed mean- 
while. А little gentle coercion by means of the “tommy 
bar” after slacking off the guide does the trick. The 
device shown in sketch is fitted to а two-stud stuffing box, 
but it can easily be adapted to suit boxes of different 
design. Appliances (mostly corkscrew devices) are usually 
supplied for the purpose as described in the foregoing, 
but oftener than not they are quite useless for the job, 
especially if the packing has been nipped up hard for any 
length of time. | 
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THE ADAMS MANUFACTURING COMPANY'S 


WORKS, BEDFORD. 
Igranie Starters and Rheostats. 


The starting switches and speed-regulating rheostats 
made by the Adams Manufacturing Company will be 
known in some form or other to most electrical engineers 


Fig. I. Ihe Igranic Combined Motor Starter and Speed Regulator, 


in this country. Comparatively few, however, have had 
the opportunity of inspecting the works at Bedford in 
which the Igranic starters are made. We found, when 
these works were thrown open to us last week, that the 
manufacturing processes were most interesting, but wo 
were particularly impressed with the organisation of the 
firm which enables prompt delivery to be given. "Those 
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switchgear, but the special shunt regulating resistances 
have to be arranged to suit the particular motors which 
have to be controlled. As an example, the firm have a 
compound starting and speed-regulating rheostat (Fig. 1) 
equipped with the no-volt (and, if it is required, the over- 
load) release, which also enables the speed of the motor 
to be regulated by inserting resistances in the field 
circuit. This is done by the lever on which the 
handle is mounted moving back over the outer row of con- 
tacts. Tho device is excellent, in that it ensures the full 
field on the motor when starting up. These rheostats are 
made for three standard voltages and in 14 sizes for 
each voltage. This alone gives 42 variations iu the 
general design and arrangement of the front part of 
the rheostat. For each standard voltage they are 
made for two maximum values of the shunt current, and, 
again, they can be made to reduce this shunt current by 
predetermined amounts, varying from 50 per cent. up to 
90 per cent. Thus in this one list there are no less than 
512 possible variations which may be selected by the pur- 
chaser when giving an order. It will be obvious to any 
engineer who bas had experience in manufacturing that 
unless some perfect system of promptly instructing the 
works what to do is adopted, these variations will lead to 
endless mistakes and delay. With the Adams Manufactur- 
ing Company at Bedford the average time between the 
receipt of an order and the dispatch of the apparatus 
required is slightly under five days, which is the best proof 
of the efficacy of Mr. Curtis’s organising ability. 

Before referring again to the system adopted, we would 
give a brief description of the works themselves. In 
these works the company make motorcars as well as 
electrical switchgear, and a good deal of the automatic 
machine tools are used at times for making parts for either 
product. Fig. 2 shows one view of the machine shop, but 
does not give an adequate idea of the numerous automatic 
machines for turning out the small parts used in the 
Igranic rheostats. All these small parte are manufactured 
on stock orders, and then are passed into that section of the 
stores devoted to parts (Fig.3). From this they are issued 


IId. 2. — View of «ne end of the Machine Shop of the Adams Manufacturing Co. at Bedford, 


who have used largely the starting switches and speed- 
regulating rheostats of the company may have the 
impression that their manufacture in quantity is а 
simple matter, but this is not the case. It is 
true that the firm can and have standardised the 
bulk of the numerous parts required in their very varied 
pruducts. The assembly of these parts can also be put 
through in quantities for the standard starting switches 
and motor controllers, This applies especially to the 


to the workmen who assemble these parts. For this purpose 
trays aro used with numerous compartments, into which 
the storekeepers place that number of each part which is 
required to make up the batch of starting switches. Fig. 4 
shows the department in which the fronts are assembled, 
and these when complete are again passed into the store. 
Certain lines of standard rheostats are then completely 
finished by adding the resistances and their cases, 
which are seen in course of completion in Fig. 5. 
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Quite a large proportion, however, of the fronts are | idea of the procedure. The incoming orders each morning 
retained in store and completed with special resistances to | are divided out according to their urgency, and also 
complete particular orders. For example, the cases enclosing | according to whether they are for standard apparatus 
the resistances can be varied considerably, and Fig. 6 The clerk dealing with incoming orders fills up a card 
shows that portion of the work in which cast-iron cases are | for each, and he can deal with the majority unless some 
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Fig. 5.—The Parts Stores. 


used for the purpose. Dealing with the resistances alone | highly technical point is disclosed in the order. If so, it is 
we find again that certain parte, such as the fireproof | referred to a designer, but even then the majority of the 
tubes round which the wire is wound, ean be put through | cards giving particulars of the urgent orders reach the 
iu large quantities, but the winding of these with wire | shop before 10 a.m. Another card giving similar informa- 
suitable for particular work is often done after the order is | tion is issued to the test-room, where each rheostat is 
received. In spite of this, the system adopted is such that | carefully inspected and the resistance of each step 
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urgent orders requiring special resistances behind standard measured. These instruction cards and the test-room 
starting switchgear are put tbrough the same day that the report on the apparatus are passed forward when 
order is received. all is completed, and serve as a permanent record 

While we do not pretend to be able to describe in the of exactly what has been supplied. The less urgent 
space we have available the full particulars of the card | orders are afterwards dealt with, and the works manager, 
system adopted, the following brief outline will give some | Mr. Curtis, has in his office an excellent system which 
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shows at a glance what deliveries have been promised for 
each order in hand. Numbered cards for each order are 
placed in vertical racks under the day by which the goods 
have to be dispatched, and these are not removed until 
delivery has taken place. Any notes as to causes of 
delay are made on these cards, so that he can see quickly 
any special reason for the non-fulfilment of the expected 


developments in the Igranic specialities. We have referred 
to the compound starting and speed-regulating rheostats 
above, of which there are two moving levers. In this 
rheostat the riding lever, which also forms the shunt 
regulator lever, is fitted with a handle. When operated 
this lever pushes before it the starting lever, cutting out 
series resistance from the armature circuit, and when same 


FIG. 5.—Adding the Resistances to the Starters. 


completion. This rack also serves as a guide for promises 
for delivery, as the possible output for a day is known. 
The whole scheme reflects great credit on Mr. Curtis, and 
from our talks with the members of the staff we found 
that each man was able to quickly carry through his own 
portion of the work entailed. In the shops themselves 


N 
r 


Fig. 6.— View of the Ground Floor Assembling Department. 


there was no indecision as to what the cards for each order 
instructed, and these cards going through with the work 
served as а check on each stage towards completion. 

After having seen through the works and having avoided 
the temptation to investigate the motorcar department as 
well, we discussed with Mr, J. T. Mould some of the latest 


bas reached the end of its travel it is held by the no- 
voltage release magnet. During the time the starter lever 
is passing over its contacts the field regulator resistance is 
short-circuited, so that the motor starts up with full field. 
When the starter lever has reached the fullon contacts 
this short circuit is removed, and the movement of the 


— — 


riding lever to the left inserts resistance gradually into the 
field-circuit, thus inereasing the speed of the motor. On 
the no-voltage release acting, a hub spring automatically 
returns the starter lever to the “off” position, carrying 
with it the shunt regulator lever. This type of controller 
is made to give speed increases above normal as high aa 
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400 per cent. with specially wound motors. There is 
another type of two-lever rheostat in which the no-voltage 


Fie., 7.—Multiple Switch Starting Rheostat with No-Volt and Overload Release. 


coil is carried on the first handle, and pulls the 
main or starter lever by magnetic attraction over the 


G. 8, — Dial type I ressure Regulator fcr use with Air Compressors. 


contacts. On the front an overload release is fitted which 
operates by fhort - circuiting the no- volt release coil. 
This automatically prevents the too rapid starting 


Еа. 9. 


of the motor, and is much ased on those corporation 
circuits on which a definite starting current for each size of 
the motor must not be exceeded, 


Fig. 7 shows a new type of multipole switch starting 
rheostat with interlocking levers which is used for large 
motors and heavy starting currents. The feature of this 
construction is that there are no sliding contacts at which 
injurious sparking can occur. The individual levers are 


FIG. 10.—Electrically-Operated § olenoid Switch (Oil Immersed). 


closed one after another and so interlocked that they can 
only be operated in the proper sequence. The circuit is 
always broken by the circuit breaker at the end, which 
is provided with carbon surfaces to take the arc at 
breaking. When this is tripped tbe whole of the levers 
open automatically. This apparatus is stocked to control 


— 


FIG. 11.—Igranic Printing Press Controller, 


motors up to 150 h.p. for three standard voltages, and is 
standardised and made up to 1,500 hp. Fig. 8 shows 
the dialtype pressure regulator used by the Adams 
Manufacturing Company for the control of electrically- 
driven air-compressors, etc. The pressure regulator acts 
much in the same way as the pressure gauge, and 


~ 
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consists of a metallic U tube with the usual pointer. The 
fixed contacts against which this pointer makes connection 
can be moved to any pressure desired. The device then 
is employed in connection with any of the automatic solenoid 


+ 


FId. 12.—Switeh Pillar containing Main Switches and Fuses, Meter, and 
*' Jgranic" Motor Starter. 


self starting rheostats manufactured by the firm. Fig.9 shows 
one of these for direct current, and Fig. 10 is an automatic 
self-starting switch for alternating currents. These switches 
are of the oil-immersed type, and can be used equally well 


FId. 13, —The Switch Pillar with the Door Closed. 


in connection with the stopping and starting of pump 


motors. 


We have not in the above description referred to the 
standard starting switches of the Adams Manufacturing 
. Company, as these are well known, but should there be 


any of our readers who have not tried these British-made 
rheostats, we would advise them to do so before placing 
orders for inferior apparatus made abroad. Again, shoul 

they have any special problem in motor starting or control 
before them, they would do well to see if the above firm 
bave not some standard apparatus which can be used before 
finding what not to do by experience. For example, 
Fig. 11 shows a controller for a rotary printing machine, 
by which many special conditions are fulfilled. With this 
the speed control ranges from the lowest speed required 
when making ready up to the highest speed the printing 
machine will stand. This range will stand without any 
strain on the motor or controller, or upon the intelligence 
of the operator, and by the use of one handle only. 
Figs. 12 and 13 show a switch pillar which has found 
favour with many corporation and factory engineers. 

WE We have to thank Mr. Rigby, the secretary of the com- 
pany, and Mr. Curtis and Mr. Mould for the great rouble 
they took in showing us every part of the Bedford Works, 
An Adams car also speeded our departure, and by its 
smooth running and gear changing left in our minds the 
regret that the works wero not miles away from the railway 
station, 


CREOSOTE AS A WOOD PRESERVATIVE. 


Creosote is, of course, à valuable agent to preserve wood 
against decay. The Forest Service of the United States is 
publishing information about it. A recent pamphlet is 
“The Analysis and Grading of Creosotes,” by Arthur L. 
Dean and Ernest Bateman. The following is an extract 
from this publication: “А pure coal-tar creosote will 
m properly treated timber for a great many years. 

hat protection will be afforded by the distillates from 
other kinds of tar is as yet an open question, but the 
increased production of these tars and the growing practice 
of distilling them make it imperative that definite informa- 
tion regarding their preservative value should be acquired. 
At present, despite the apparent approximation to the com- 
position of coal-tar ereosotes by the creosotes from oil or 
water-gas tars, the known preservative value of the pure 
coal-tar creosotes makes them of greater market value. 
We must, therefore, regard the creosotes obtained by the 
distillation of properly made coal tars as the highest grades 
for preservation. It is, of course, well known that by 
varying the conditions under which coal is decomposed tars 
are obtained which differ in composition. With distilla- 
tions at low temperatures the production of aromatic com- 
pounds is reduced, and the resulting tar contains compounds 
analogous to those present in crude petroleum ; hence the 
single specification that a creosote shall be distilled from 
pure coal tar does not necessarily assure a high-grade oil. 
In addition to being a pure distillate from coal tar, the 
creosote must also possess a composition which gives it 
properties falling within narrow limits.” | 


LONDON COUNTY COUNCIL TRAMWAYS 
ESTIMATES. 


The report of the Finance Committee of the London County 
Council, presented at the usual weekly meeting of the Council 
on Tuesday last, contained the following estimated expenditure 
to be incurred by the Council on capital and revenue accounts 
to be incurred by the Council in connection with the tramways 
during the period from June 1, 1908, to June 30, 1908. 

The amount voted in respect of annual capital account was 
£80,000, the amount voted on this account prior to the further 
amount being £80,000. 

The following table shows the estimated total expenditure 
on revenue account : 

| Amounts already Further amounts 


Electric traction. voted on account. to be voted. 
Traffic expenses ........................... £12,000 ......... £38,000 
Advertisement expenses ri p 400 
, —— 351,260 ......... 16,240 
General expenses .. 600 1.400 
Power expenses q 25, 5000 14,700 

Horse traction 60,050 ......... ‚570 

£204,910 ......... £110,110 
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ELECTRIC FANS. 


The British Westinghouse Electric and Manufacturing 
Company, Limited, Trafford Park, Manchester, are intro- 
ducing a varied selection of electrically-driven fans, 
designed in accordance with the principles which have 


given such efficient results in their application to the other 


classes of electrical machinery manufactured by them, and 
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FIG, 1.— Ariel” Exhaust Fan (Westinghouse Co.). 


presenting an appearance which combines neatness with 
effectiveness. The illustrations which we are able to 
present here afford some idea of the range covered by the 
ш > of the electric fans constructed at Trafford Park. 

e first fan to attract attention is the “ Ariel” box- 
blade exhaust and ventilating fan for alternating-current 
circuits, which is shown in Fig. 1. These fans are made 
in eight sizes, from 12in. to 48in. in diameter, with 
capacities of 1,300 to 14,500 cubic feet of free air per 
minute. The motors are suitable for all periodicities up 


FIG. 2, —'* Ariel“ Desk Fan. 


to 60, while the 30in. fan can be used on circuits up to 
83 periods, and the 24in. up to 100 periods. 

Another type of fan is shown in Fig. 2. This repre- 
sents an “ Ariel" desk fan with swivel and trunnion base 
for alternating-current circuits. The motors are of the 
self-etarting induction type, and are designed to run on 


400-100 period circuits at 105-110 or 210-230 volts. The 
fans have nickel-plated guards and blades, while the motor 
is finished on black enamel with gold lines. | 
Fig. 3 depicts a patent ship fan with special supporting 
base for direct-current circuits. This fan was specially 
designed for use in ships, trains, and similar positions, 


FIG. 4 —“ Ariel " Lampholder Fan. 


and is specially insulated to withstand the action of sea- 
water and hot сїїша{ев. An important feature is a patented 
base for supporting the fan from the ceiling of the cabin or 
car, and by means of which it can be readily removed 
when not in use. The construction is a very subetaptial 
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Ета. 5.— Ariel" Cabin Fan. 


one in every respect. The blades and guards are of polished 
brass and lacquered, the motor and base being finished in 
black enamel. It is manufactured in three sizes—9]jin., 
12in., and 16in. diameter. 


i d ИР SNNNNSASANN RU NAN 
А 4 : Lu A ilis 


v fy} mes 

? , fe hi 
GE PP. 

z ORB" ics E 
К Sf еру e 
we * t 


^ 


— 


FIG. 6.— Westinghouse Ceiling Fan. 


A novel type of fan is that depicted in Fig. 4. This is 
à lampholder fan with а new swivel and trunnion arrange- 
ment. This fan is arranged for running on alternating- 
current circuits of 100 or 200 volts up to 60 periods, and 
on 100, 200, and 240 volt direct-current circuits. It can 
be supplied with а suitable stand for converting it to a. 
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TABLE IL—LIFE TEST RESULTS. 


— Starting = 


_ | Aver- 


No. of/Type and cost po ,Efi- No off M Average 
Tested by ciency in|)” Ооп of| 88e eH P.- 
test. lamp. Watts.| O.P. W. /G. P. lamps. testa: ш efficiency hou: 
Low voltage. Hours. Hours. W./O.P. d. d. d. 
I. Osram — 48d. Faraday House. 5'7 | 36°3 | 0:99 12 2.000 1 520 1'12 | 48,700 | 0:98 4:48 | 5:46 
П. | Osram—484. { Westminster Testing 55:8 | 297 | 122 12 | 1,500 | 1.560 1:29 ,600 | 1°31 516 | 6°47 
ILA* | Osram—48d. Laboratory. 12 | 3,350 | 2.850; 1:42 | 70,800 | 0°67 5:68 | 6:55 
ПІ. | Osram—48d. T. R., Charlottenburg. 54:7 | 1:0 | 112 1.000 1,000 111 | 31,100 | 1:54 4:44 | 5:98 
IV. | Osram—48d.  |Bobertson E. L., Limited. 35:0 | 27:7 | 1°26 6 1.800 1.720 1:36 | 45,600 | 1:06 5'4 6'50 
V. | Wolfram —48d. Robertson E. L., Limited.] 38:0 | 30:7 | 1°24 2 1,000 1,000 1:27 | 28,900 | 1:66 5'08 | 6°74 
VI. | Tantalum — 33d. Westminster T.L. õ9'1 | 22:0| 1°78 6 1,000 700 1:84 | 15,000 | 2:19 7:36 | 9:55 
VII High voltage — 59:0| 187| 315 10 1,000 1,000 | 3:25 | 18,000 | 0°67 1500 |1567 
igh voltage. 

VIII. Wolfram — od. Robertson E. L., Limited.| 65:4 | 557 | 1:18 10 880 720 1:12 | 42,500 | 212 4:48 | 6°60 
IX. | Carbon—12d. — 68:0| 18:9 | 5:6 10 1, 000 1,000 | 3:95 | 18,200 | 066 15:80 | 16°46 


Notz.—For the purpose of comparison all the above results have been expressed in terms of the Hefner” unit of candle- power. This is 
a continuation of Test II. to 5,550 hours to show that it pays to burn Osram lamps to the limit of life. 


desk fan, or with а trunnion and swivel to enable the air 
current to be turned in any desired direction. 

Fig. 5 shows an “ Ariel" cabin fan. The “ Ariel” cabin 
fans for direct-current circuits have been designed for use 
on board ship and in railway carriages where there is little 
space available. 'The motors are series wound, and are 
made for running on any cireuits between 65 and 110 volts. 
The blades are of aluminium, and all other parts are 
finished in black enamel with gold lines. Тһе speed of 
the motor can be varied slightly by altering the angle of 
the blades. 

A Westinghouse ceiling fan is shown in Fig. 6. This 
fan is arranged for running on alternating-current circuits 
at 40-60 periods, at 100-110 or 200-220 volts. They are 
supplied with four wooden blades with a sweep of 57in., 
set at angles calculated to give the greatest possible move- 
ment of air with the least consumption of energy, the 
rotating element being mounted on ball bearings with 
automatic lubrication. The motors are strong, reliable, 
efficient, and practically noiseless. 


RECENT PROGRESS IN TUNGSTEN METALLIC 
FILAMENT LAMPS.* 
BY H. HIRST, MEMBER. 
(Continued from page 736.) 


THE EFFECT OF METALLIC-FILAMENT LAMPS ON SUPPLY 
SYSTEMS, 


Fears have been expressed by some electrical engineers 
that the introduction of these Osram lamps will seriously 
affect the finances of supply undertakings. As I pointed 
out in the introduction of this paper, exactly the same 
fears were expressed by gas engineers when Welsbach 
mantles were introduced, which enabled the gas required to 
produce a given quantity of light to be reduced to one-third 
of that previously used. These fears proved groundless, 
and the demand for gas increased instead of decreased. I 
feel confident that the same result will follow the com- 
mercial use of the metallic-filament lamp. It seems likely 
that the introduction of these lamps will mean an increase 
of 100 рег cent. in the unit adopted for electric light. 
Sixteen-c.p. carbon lamps will be replaced by 25 to 55 watt 
tungsten lamps, and those places in which a low illumina- 
tion is desired will still be supplied with carbon-filament 
lamps of 24, 5, and, perhaps, 8 c.p. As it is not practicable 
at present to make Osram lamps for 110-volt circuits of а 
lower candle-power than 25, it is likely that in small rooms 
greater illumination will have to be used. Where larger 
spaces have to be lighted, it is easily possible to obtain the 
present illumination by using fewer lamps, but I think that, 
with the cheaper light, the general tendency will be towards 
higher illumination. 

Generally speaking, I do not think that the metallic- 
filament lamp will decrease the current consumption of 
existing consumers to the extent expected, but will, instead, 


* Paper read before the Institution of Electrical Engineers. 


lead to а large increase in the amount of illumination. At 
the same time, the high efficiency of the lamp, compared 
with all other forms of lighting, will turn the scale in the 
favour of the use of electric light rather than other 
illuminants. Station engineers will find that the increased 
load from new consumers will more than make up for the 
decreased consumption of existing ones. This conclusion 
has already been proved to be correct by Mr. C. P. Sparks, 
Mr. A. H. Seabrook, and others. As has been the case 
with so many new inventions, so the tungsten lamp on ita 
introduction had to run the gauntlet of many reproaches 
on the part of the more conservative elements in our pro- 
fession. I think it well to allude as fully as possible to 
what have been termed the disadvantages of the lamp. 
Amongst these is the burning in vertical position, which u 
to now has been insisted upon by the manufacturers. This 
problem is already solved in different ways, and lamps can 
now be supplied to burn in any position. 

The price of these lamps is for the moment a trifle 
higher, but before many months, I believe, they will be 
supplied at the same price as the others. ро itself 
is naturally held up as a disadvantage, especially when а 
consumer is displacing old lamps for new ones. The outlay 
then appears serious, but Table II. shows that the saving 
in current for given illumination rapidly wipes off this 
expenditure. Much has been made of the brittleness of 
the metallic filament and of the percentage of N in 
certain instances. I have no experience of what the ers 
of tantalum lamps have found in this respect, but from the 
moment it was understood how to pack the Osram ч 
the breakage in bulk has been a negligible quantity. It 
now only affects the supply of the lamps in small parcels 
of one half-dozen to one dozen. This problem is now being 
dealt with, with every prospect of an early success. 

Another point about which there has been considerable 
outcry is the blackening of individual bulbs which occa- 
sionally occurs. It is at present thought that this blackening 
is due to some extent to the great sensitiveness of the 
filament to small changes in vacuum. Other theories exist 
as to the cause of this, but what for the moment mainly 
interests the users is that if a lamp is going to blacken it 
usually happens at a very early period of its life, when the 
makers are prepared to deal with the matter generously. 
It is quite different in this respect to a carbon lamp, in 
which a blackened bulb means, as a rule, that the lamp has 
been kept on circuit for an indefinite period, far exceeding 
its useful life. 

Having dealt with these points, I would call attention to 
the other data on Table II. and to the following curves 
(Figs. 3, 4, 5, and 6), showing some characteristic tests of 
Osram, tungsten, and tantalum lamps made by various 
independent testing authorities. 

The samples of Osram lamps were selected at efficiencies 
corresponding to the limits of sorting—that is, 1°0 to 
1:25 watts percandle-power—sothat they represent the lowest 
and highest efficiency at present on the market. Test I. 
on Table Il. and Fig. 3 is a good example of an Osram 
lamp. This was malo by Faraday House on an ordinary 
commercial lighting circuit, alternating current, with a 
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variation of voltage of about 3 per cent each way. Twelve 
lamps were tested, and nine gave a life of 2,000 hours, 
with a 20 per cent. drop in candle-power. The first failure 
took place at 900 hours, the other two failures following 
between 1,200 and 1,400 hours. The cost of lighting with 
such lamps comes out at the very low figure, includ- 
ing renewals, of 53d. per 1,000 candle-power hours. 
Tests II. and П.А on Fig. 3 are other examples of Osram 
lamps burnt at a slightly lower efficiency, and after 
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1,500 hours’ use the drop in candle-power only amounted 
to 11 per cent. This test was continued to 3,350 hours, 
when nine lamps were still good. Their average candle- 
power was then 70 per cent. of the initial candle-power. It 
18 interesting to note from this test that it pays to run these 
lamps to a point when tho candle-power has dropped 30 per 
cent., as will be seen from the table. The test No. V. on 
Fig. 4 of tungsten lamps made by the Just-Hanaman 
process shows that these lamps are quite as good as the 
Osram. The test was only carried to 1,000 hours, but it is 
а шщ 
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Fig. 4.—'' Just- Wolfram." 


quite possible that the lamp could have lasted up to 2,000 
hours or more, with a proportionate reduction in the cost 
of renewals, After the 1,000 hours the drop in candle- 
power was exceedingly small, amounting to only 3 per cent. 
The tantalum tests (No. VI. on Fig. 5) give а much less 
favourable result than the abovo figures. The test is a 
typical performance on a direct-current circuit. The cost 
per 1,000 candle-hours works out at 94d., or 73 per cent. 
more than the Osram lamp. The carbon-filament lamp results 
(test No. VII. on Fig. 6) were selected from a large number 
of tests, and represent the average English-made lamp. A 
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comparison of the figures in the last column of Table II. shows 
that the total saving from the use of Osram lamps over 
carbon lamps when equal voltages are compared is 60 per 
cent. Test No. VIII. in Table II shows the high-voltage 
trials of tungsten lamps, which were made on an ordinary 
alternating current lighting circuit, 50 cycles, with а voltage 
variation of 5 per cent., most of the variation being up. 
The figures show that, even paying 7s 6d. for these 65-watt 
lamps, there is a saving of over 60 per cent. over the 


Hefner. Engis" 
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F10. 5.—Tantalum Lamps. 


average high-voltage carbon lamp (test No. IX. on Fig. 6) 
when all the factors of the cost are considered. In all of 
the above examples the price of current has been taken as 
4d. per unit, which is fair average for lighting at the 
present time. Of course, with higher prices per unit the 
saving from the use of tungsten metallic-filament lamps is 
still greater. 
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Fig. 6.—Carbon Lamps. 
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As an instance of the life of Osram lamps for public 
lighting, I append figures showing the lifo of the lamps 
installed in the streets of Canterbury, which have been 
kindly furnished by the borough engineer, Mr. C. A. 
Blassheck. 

CANTERBURY. 


Life of Osram Lamps Erccted in the Streets, March, 1908. 
Osram Lamps. 


St. George's-place. (Lamps in open.) 

Post Мо OT Lose cS eds 1,357 hours burning. 
"2,454 97 эз 
Fost: NO. 08. ioa AA a 1971 „ 4 
2, (56 э” 99 
95 99 2] 
Post Мог /h, er EHE bel 2,454 „, js 
*2,434 3) 99 
Post No. 40 .................................... 1,779 ,, ч 
"2,454 „, » 
Fost No. Al coo cer E ds *2,454 „, is 
2,484 „ » 
Post Мо. h. 8 1,665 „ кл 
*2,434 93 93 
Post No, 63 "*9090090600895902260956902020996290020609090600268€ 974 9) $3 
2 99 99 
"2,454 „, i 

16 lamp. 29,549 total hours burning 


Average hours = 1,834. 


NOTE. —Those marked * are stil burning, therefore the aotual 
average life on completion of test will be considerably higher. - 
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Dover-street and Oaten-hill. (Lanterns enclosing the lamps.) 
p 1, 402 hours burning. 

1,500 97 9) 
Post No. 180.................................... 494 „ 5 
*2,464 2 э 
„ анана р 829 „ » 
*2,464 33 y 
„„ 2.404 „ 3 
72, 464 „, 55 
Post No. 185 . . . .. 14. 464 „ М 
72, 464 „, » 
Post Мо. iS. *2,464 „ 5 
*2,464 99 99 
Post No. 185 . . 2, 464 „ 5 
72.464 „, Т 
Post. No, rr oe ынна: *2,464 „ ўз 
2,464 „ Т 
Post No. 200 . 2,515 „ ne 
*2,464 )) 3) 
Post No: 907 c oae EARS 712 „ : 
800 33 97 
639 97 +B 
1,068 2] 23 
Post No. 20 . . 430 „ N 
156 „. n 
736 99 99 
1,960 99 99 
1.405 „ » 
Post No. 25888 . . . . . 2, 464 „ ii 
*2,464 99 as 

29 lampe 51,974 total hours burning. 


Average hours x 1,792. 
Nork.— Those marked * are still burning, therefore the actual 
average life on completion of test will be considerably higher. 


(To be continued ). 


PISTON SPEED AND STEAM-ENGINE ECONOMY. 


— 


Prof. R. L. Weighton, M. A., recently read a paper before 
the North-East Coast Institution of Engineers and Ship- 
builders (which is reproduced in the May issue of the 
Т tons of that institution), in which appeared an 
elaborate analysis of the results of a series of revolution 
trials carried out on the experimental engines in the 
5 laboratory at Armstrong College, Newcastle- 
on-Tyne. 

The primary object of the trials was to ascertain the 
exact effect upon the steam consumption per brake horse- 
power of running engines of ordinary proportions and 
design, and to discover also, if possible, the maximum 
permissible speeds of steam and exhaust in such engines, 
with due regard to economy. "Two separate sets of trials 


were carried out, one with the engines arranged as 


quadruple and the other as triple expansion, otherwise the 
conditions were as nearly as practicable identical for both 
sets, as follows: Quadruples—cylinders, 7in., 103in., 15 in., 
and 23in. diameter; 18in. stroke. Triples—cylinders, 
104in., 154in., and 23in. diameter; 18in. stroke. Steam 
pressure in high-pressure chest, 15810. per square inch, 
absolute; vacuum in condenser (barometer 5010.), 244in. 
of mercury. Jacket steam shut off and jacket drains open. 
Receivers continuously drained by hand into hot-well. 
Amount of lubrication of steam and of bearings the same 
on both trials. Steam cut off in quadruples at 12}in, 
104in., 104in. and 104in. respectively; steam cut off iu 
triples at 61m., 104in., and 104in. respectively. Engines in 
both cases linked up very slightly and to exactly the same 
amount in every trial. 

The outstanding results of the trials recorded by Prof. 
Weighton may be summarised as follows : 


1. For every reciprocating steam-engine, when change in 
power is brought about by change in piston speed, there is 
‚а certain limit of piston speed at which maximum power is 
‘attained, and beyond which the power will fall as the speed 
йв increased. 

2. For every reciprocating engine, when change in power 
is brought about by change in piston speed, there is a certain 
limit of piston speed with which is associated maximum 
economy of steam used per horse-power developed. 

5. For the engines and conditions of the trials, maximum 
'economy in steam used per brake horse-power occurred for 
quadruples at a piston speed of 441ft. per minute and for 


triples at a piston T of 474ft. per minute, the corre- 
sponding mechanical efficiencies being for quadruples 856 
and for triples 87. 

4. The maximum economy piston speed depends on 
several factors, the exact influence of each of which remains 
to be ascertained, but to a-very large extent it is deter- 
mined by the mechanical efficiency of the engines. An 
increase in the value of mechanical efficiency will, other 
things being unaltered, not only raise the economy abso- 
lutely, but will advance the maximum economy point on 
the scale of piston speed. 

5. Both maximum power and maximum economy piston 
speeds are for the brake power considerably lower than for 
the indicated power, and, therefore, if the indicated horse- 
power were alone considered, the piston speed of maximum 
economy would appear to be considerably higher than it is 
in reality. 


COMBINED THREE-WIRE DIRECT-CURRENT AND 
ALTERNATE-CURRENT SUPPLY. 


In the case of small new supply stations it is often 
impossible to deal satisfactorily with & number of isolated 
and distant consumers without ап excessive expenditure 
on mains owing to the low voltage available. Herr W. 
Fuhrmann, in a recent article in Elektrische und Maschinelle 
Betriebe, suggests a simple and cheap way out of this 
difficulty. The direct-current generators for this purpose 
are fitted with two or three slip-rings in the weil-known 
way adopted for three-wire working in many Continental 
stations, but the slip-rings, besides supplying the balancing 
choking coil, are now used to supply a certain amount of 


power to the primaries of ordinary single or three phase 
transformers as well. The secondaries of these trans- 
formers can be wound for any desired voltage and used to 
transmit power to the various isolated consumers. The 
arrangement is shown di matically for the single-phase 
balancer in Fig. 1, and for the preferable three-phase 
balancer in Fig. 2. It might be supposed that the balancing 
choking coil and the transformer might be combiued in the 
form of a single transformer, but this is not possible without 
interfering seriously with the balancing properties of the 
choking coil. When the frequency of the generators is 
below about 30, the method becomes inapplicable for 
lighting on the alternate-current side because of the 
flickering of the lamps, but with small high-speed gene- 
rators this difficulty does not occur. 


THE COLOUR OF LIGHTNING. 


Mr. S C. Russell read a paper recently before the 
Royal Meteorological Society on ‘‘ ObecFvationé on the Colour 
of Lightning made at Epsom 1905 to 1907." Не had for the 
past five years kept а record of the colours or series of colours 
noted during each thunderstorm or display of sheet lightning, 
and tabulated them under their tive colour. He had 
thus results of observations of fork lightning made during 
57 thunderstorms, and 78 observations of sheet lightning. It 
appears that in fork lightning red is the colour of the most 
frequent occurrence, and this is followed closely by blue, the 
least frequent colours being orange and green. White is of the 
greatest frequence in sheet lightning, red and yellow being 
next. It seems that the presence of hail, when occurring in 
association with a thunderstorm, is intimately connected with 


blue lightning. 
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THE MANUFACTURE OF ELECTRICAL 
CONDENSERS.* 
BY G. F. MANSBRIDGE, MEMBER. 


(Continued from page 742.) 


As soon as supplies of good electrical foiled paper 
became available the manufacture of condensers on this 
principle was taken up by the Post Office, and subsequently 
by various commercial firms, under licence from the 
patentee. The process of preparing this foiled paper is 
fairly well known in the paper-making trade, but, as the 
matter will probably not be so familiar to members of this 
institution, a brief description may be of interest. As is 
well known, metallic tin may be thrown down from its 
solution either chemically or electrically in the form of an 
impalpable powder, and the preparation of the finely- 
divided metal is the first process. The ingot tin—pre- 
viously granulated or feathered "—is dissolved in nitro- 
hydrochloric acid, and after all scum and insoluble matter 
have been removed, the solution is diluted and the tin is 
carefully precipitated by metallic zinc, or by the action of a 
weak electric current. For the best results the most 
minute subdivision of the tin is essential since only the 
thinnest layer of metal is desired, and unless this layer is 
uniform, metal will be wasted or imperfect continuity will 
result. After precipitation the powder is repeatedly washed 
to free it from all traces of acid, and is sifted through 
sieves of the most minute mesh so as to eliminate all large 
particles of tin or any grit with which it may havo 
become contaminated. A suitable adhesive such as size is 
added, and the tin mud is then passed to the coating 
machines. These are provided with mechanical stirrers to 
prevent the metal settling, and with rotating brushes and 
spreaders to distribute the metal evenly over the surface 
of the paper as the latter passes through the machine. In 
some machines the paper is passed over heated cylinders so 
as to dry the coated surface quickly, but as this is liable to 
reduce the efficiency of the adhesive it is preferable that 
paper for electrical purposes should be dried more slowly 
for instance, by exposure to currents of warm air. The 
dried paper then presents a dull grey appearance, and 
microscopic examination shows that the surface is covered 
by a magma of minute crystalline particles forming a layer 
of appreciable depth. The paper then passes to the burnish- 
ing rolls, which consist of heated heavy steel calenders or 
friction rollers between which the paper is fed. These 
friction rollers compress the dull magma of tin powder 
into a coherent thin film having the lustre of the polished 
metal. During this process any comparatively large crystals 
of tin or particles of grit which may have escaped untrapped 
will be driven partly or wholly through the paper, but the 
effect of this is eliminated by the subsequent electrical 
treatment, as described later on. The paper is now passed 
to the slitting machines, where it is trimmed and cut to 
un desired width. 

t is interesting to note that prior to the calendering 
process referred to the film of tin powder is non-conducting, 
the conductivity being produced by the action of the steel 
burnishing cylinders, which so consolidate the coating as to 
bring the particles into intimate contact each with its 
neighbour. Perfect contact between every particle of tin 
and its immediate neighbours can hardly be expected, hut, 
in view of the entire want of conductivity before calender- 
ing, it is perhaps surprising that in properly calendered 
foiled paper, with a fairly heavy coating, the conductivity 
of the coating may be as much as 50 per cent. of that of a 
continuous strip of pure tin of equivalent weight. On the 
foiled paper as usually made for condensers the quantity 
of tin averages 25 grains to the square foot, and the con- 
ductivity is about 25 per cent. of that of pure tin, the 
resistance of a strip lft. wide averaging 0:5 ohm per foot 
run—that is, 0:5 ohm per square foot or per square metre. 
This density of coating gives a surface of 280 square feet 
to the pound of tin, or, say, 57 square metres per kilo- 
gramme of tin. The average thickness of the tin film is, 
therefore, as nearly as possible 0:0001in , or, вау, 0:0025mm. 
Seeing that the material is semi-transparent, the current- 
carrying capacity of this film is surprisingly high, the 

* Paper read before the Institution of Electrical Engineers, 
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fusing current in air being rather more than one ampere 
per inch of width for the standard coating of 25 grains per 
square foot; this is assuming that the paper has not been 
ereased. Bending the paper round even a very small 
radius does not affect the continuity, but if the paper be 
very closely folded back on itself so as to put the film 
sharply in tension or compression, a certain amount of 
disintegration follows, and the fusing current is correspond- 
ingly lower. By using a greater density of coating, say 
40 grains per square foot, the effect of creasing is greatly 
diminished, but there is no necessity for this higher 
density in condenser work, since the creases in the rolled 
condenser even at the centre of the roll are not very 
sharp. 

Continuous reels of electrically-conducting foiled paper 
being available, the manufacture of а condenser is а very 
rapid and simple operation, since all that is necessary is to 
roll up together two strips of foiled paper, interleaved 
with two strips of plain paper, the number of turns being 
dependent on the capacity required. The foiled papers 
may be placed with their metallic sides facing each other, 
but separated by the two plain papers, in which case the two 
body papers form the dielectric on the opposite side, or, 
alternatively, the papers may be arranged so that the 
dielectric on each side is made up of one body paper and 
one plain paper. The latter plan is preferable, as it gives 
а more even distribution of the dielectric strain. Inter- 
leaving paper is invariably used for telegraph or telephone 
condensers, since the insulation otherwise obtainable is 
but a few megohms. The machine usually employed for 
the rolling operation accommodates two reels of plain 
and two reels of foiled paper, and is provided with a 
set of interchangeable winding mandrels of various 
diameters. The winding of the strips on to the mandrel 
is usually done by hand if the number of turns per con- 
denser is small, but in some instances more than a hundred 
turns have to be wound on, and the mandrel may then be 
power-driven with advantage, but in this case a mechanical 
counter becomes essential. The placing of the strips in 
position and the starting must be done by hand, and this 
also applies to the insertion of the connecting lugs, which 
should be strips of annealed copper foil about 0:001in. thick 
and zin. or Jin. wide. These strips are simply slipped into 
place between the foiled surface and the interleaving paper, 
and are so light that they readily retain their position. 
They should make contact with the foiled surface over 
practically its full width, and should protrude about lin. so 
as to serve subsequently as a soldering point for the wire 
connection. The two lugs should be placed at the middle 
of the foiled strips rather than at the beginning or end, so 
as to avoid interposing any appreciable resistance into the 
condenser circuit. This plan has the additional advantage 
that thereby the innermost layers, which possibly may 
have been rather sharply creased, are not called upon to 
transmit any considerable current on charge or discharge, 
as would be the case if the lugs were placed at the inner 
end of the roll. 

The necessity for having mandrels of different diameters 
arises from the fact that variously shaped condensers are 
demanded. Obviously plates of any desired capacity can 
be made on any one mandrel by merely varying the number 
of turna From first principles it would be expected that 
the capacity would be directly proportional to the area of 
the electrodes, but in practice it is found that, within 
limits, plates of high capacity require appreciably less area 
per microfarad than those of low capacity. This is par- 
ticularly the case where the thickness of the plate is small 
in comparison with its length and breadth. There is, 
therefore, a saving in material as well as in labour by 
building the plates in as large units as possible. Further, 
it is found that plates built with narrow foiled paper require 
less material per microfarad than those built with wide 
paper, the treatment and material being otherwise identical 
throughout. This effect is doubtless due to the wider 
paper offering greater facilities for trapping the paraffin 
instead of allowing it to be expressed. The two effects 
taken together indicate that a condenser in the form of a 
cube would require less material than one in any other 
shape. The cube is, however, not the most suitable shape 
for manufacture, and as the conditions of service are often. 


such as to demand the adoption of thin, flat plates, the 
usual compromise has resulted. "The standard sizes adopted 
by the Post Office are shown in the specifications included 
in the appendix. The capacity most in demand for tele- 
phone work is two microfarads, and as plates of this size 
form а convenient manufacturing unit, they are usually 
taken as the basis on which to frame standard data for 
manufacturing purposes.  Condensers of larger capacity 
are almost invariably built up by assembling standard unite 
rather than by direct manufacture in large plates. The 
usual sizes of paper at present in use are: for interleaving 
paper, 74 or 4 inches wide by 4 mil thick giving about 
400 square feet to the pound; for foiled paper, 6% or 
54 inches wide by 1} mils thick giving 100 square feet of 
conducting surface to the pound, and consisting of 35 per 
cent. tin and 65 per cent. copper. 

At one time an unfoiled margin was left on each side of 
the foiled strip, but since the introduction of the “ break- 
down process” subsequently referred to, this has been 
found unnecessary. The substance of the paper is gauged 
on a tenfold thickness by means of the usual screw micro- 
meter, as specially made with large contact surfaces for 
paper gauging. With 1}-mil foiled paper and 4-mil inter- 
leaving paper, the area required for a two-microfarad plate 
is about 124 square feet for each electrode. The volume 
of the plate after waxing and pressing is approximately 
7% cubic inches, and the weight 7oz. The insulation 
between the electrodes taken at 60deg. F. with 400 volts 
after one minute’s electrification usually lies between 1,000 
and 2,000 megohms per microfarad.* Any lower insula- 
tion than 1,000 megohms per microfarad is an indication 
of imperfect desiccation, excessive pressure, or faulty 
material. 

It should be noted that the specific insulation (resistivity) 
of foiled paper is lower than that of plain paper, the 
difference being due chiefly to the fact that the former is 
heavily sized. It is, however, only for special purposes 
that condensers of extremely high insulation are demanded. 
In such cases, by using the utmost care and material of 
the very highest quality, it is possible to obtain an insula- 
tion of nearly 20,000 megohms per microfarad (400 volts, 
60deg. F., 60 seconds). Such condensers are invariably 
built up of sheets rather than by the rolling process, since 
it is necessary to use only perfect sheets, and the rolls of 
paper cannot readily be examined ; under these conditions 
metallic foil may be used in preference to foiled paper. 
Three sheets of paper are usually interleaved between 
consecutive foils. The obvious, but often overlooked, fact 
may here be commented upon that increasing the number 
of interleaving papers, while increasing the actual insula- 
tion of the plate, does not inerease the ''megohms per 
microfarad," since the capacity falls in proportion to the 
rise of insulation, provided, of course, that there is no 
abnormal leakage through definite faults. 

For certain purposes, such as absorbing the spark across 
the break of sparking coils, leaky condensers—that is, 
eondensers with specially low insulation—are of advantage, 
since the high-resistance shunt afforded by the low insula- 
tion across the break materially assiste in suppressing the 
primary spark and in thereby lessening the pitting of the 
contacts. The low insulation necessary may conveniently 
be obtained by rolling up foiled paper without any inter- 
leaving paper, the plate being in other respects treated in 
the ordinary way. The insulation obtainable will depend 
partly on the thickness of the foiled paper and partly on 
the intensity of pressing, but will usually be of the order 
of amegohm. An important detail in the manufacture of 
condensers for spark suppression is that there must be no 
appreciable resistance in the condenser circuit—that is, in 
the electrodes or thin connections. The insertion of even 
one ohm in series with the condenser of a high-frequency 
spark coil markedly increases the sparking at the primary 
contacts. 

The value of the advance made by the introduction of 
foiled paper for condenser making lies in the fact that in 
this material the dielectric and the conductors are more 


* The expression ‘‘megohms per microfarad,” though incorrect, is 
so generally employed that the custom has been followed throughout 
this paper; the phrase should, however, invariably be interpreted as 
** megohm-microfarads, ” 
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correctly proportioned to their work than is possible when 
solid metal foil is used. Owing, therefore, to what may 
be called the better design of the foiled-paper condenser, it 
is correspondingly cheaper, lighter, and smaller. Even 
when foiled paper, although the quantity of metal per unit 
area is extremely small, the conductance of the electrodes 
is in excess of the actual requirements, whilst if solid foil 
is employed, it is necessary to use fully 10 times the weight 
and volume of metal that would suffice if only the con- 
ductance had to be considered. The necessity arises from 
the fact that metal foil cannot be rolled in continuous 
lengths to give а greater covering surface than about 
90 square feet per pound (about 184 square metres per 
kilogramme), and even with this thickness the foil is 
extremely tender and requires delicate handling, as, if 
made of pure tin, it is only 0:0003in. thick. The metal 
foil is in addition expensive, and is by far the most costly 
item in the construction of a condenser. Further, when 
metallic foil is used, short-circuits are very apt to develop 
both during manufacture and in subsequent use. The 
short-circuits are due to grit in the foil, or to pinholes or 
other defects in the interleaving paper, or are consequent 
upon disruptive discharges caused by the application of a 
voltage in excess of the dielectric strength. 


(To be continued.) 


ALUMINIUM CELL LIGHTNING ARRESTERS. 


There has just been placed on the market by the General 
Electric Company (U.S.A.) a form of electrolytic lightning 
arrester known as the aluminium cell arrester for operation 
on alternating-current circuits. The arrester, as shown in 
Fig. 1, consists essentially of a series of concentric inverted 
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FIG. 1.—One Leg of 12,500-volt Lightning Arrester, 


cones placed one above the other with a vertical spacing of 
about Fin. The cones are insulated from each other except 
for the electrolyte, which partially fills them. Each cell 
then consists of two aluminium cones and the iutervening 
electrolyte. A sufficient number of cells placed in series 
form a complete arrester, the electrical characteristics of 
which are the same as a single cell. The cones complete 
with the electrolyte are immersed in & tank of oil, which 
affords the necessary insulation and great heat-absorbing 
capacity. 

'The efficacy of the cones as a lightning arrester depends 
upon a thin film which is formed upon the surface of the 
aluminium by a special process of manufacture. This film 
may be compared with the safety valve of a steam-boiler 
which opens at a definite pressure and allows the steam 
to escape. Each cell, two adjacent cones with intervening 
electrolyte, is designed to operate normally at 300 volta, 
If the potential rises to any value greater than 300 volts 
and less than 420 volta, the film allows the discharge to 
take place, but а thicker film is immediately formed, and 
the current is again decreased to a small value. When the 
line potential becomes normal this extra thickness of film 
gradually dissolves, leaving the film in its normal condition. 
At 420 volts (about 40 per cent. above normal voltage) the 
film opens and allows a free and heavy discharge to take 
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place. This voies represents the maximum critical film 
value per cell. e plate area of the cells is sufficient to 
allow a discharge of more than 1,000 amperes at double 
normal potential, or 600 volts per cell. This represents a 
quantity of electricity many times greater than that usually 
liberated by an ordinary induced lightning stroke. Con- 
sequently it is not possible to get an excessive potential 
across the terminals by such discharges. 

The aluminium cell arrester is designed to be connected 
to the line through the adjustable horn-gaps. These gaps 
may be set so that the voltage will break across at any 
desired rise above the no operating voltage. When 
the conditions warrant, the gaps can be set so as to allow 
the arrester to discharge when the line voltage rises only 
about 25 per cent. The horn-gaps perform three important 
functions: first, they act as spark-gapa, as explained; 
second, they may be used as disconnecting switches; and, 
third, for subjecting the arrester to normal voltage. It is 
recommended that current be sent through the arrester 
every day or two, so as to assure proper formation of the 
film on the aluminium cones. The horn-gaps are so con- 
structed that they can be easily short-circuited momentarily 
for accomplishing their purposes.— Electrical World. 


LONDON POWER BILLS. 


The ро of the proceedings before the Select Committee 
of the House of Lords—presided over by Lord Cromer— 
on the London Power Bills which appeared in our last 
issue closed with a summary of the financial evidence 
given in support of the London and District Electric Power 

on the 20th inst. The following day (Thursday) the 
committee was largely occupied in hearing evidence in 
favour of the Bill from railway engineers and other large 
consumers. 

Mr. J. F. S. Goopay (the general manager of the Great 
Eastern Railway) said that the Great Eastern Railway 
carried into and out of London every day a large suburban 
traffic, amounting on an average to about a quarter of a 
million. Electric traction, if adopted, would be applied 
first to the suburban lines. It afforded greater facility 
for handling that class of traffic and for having a more 
frequent service. When considering the question of elec- 
trification they had estimated that they would require 
about 40,000 h.p. Hedid not know of any existing station 
in London which could supply that power. 

Mr. ViNCENT L. RAVEN (chief assistant mechanical 
engineer to the North-Eastern Railway Company) said 
that his company had a very large suburban traffic in the 
neighbourhood of Newoastle-on-Tyne. When this was 
electrified they decided to take the power from the local 
supply company, and in that way saved the large capital 
expenditure involved in erecting a generating station of 
ке оз They had been absolutely satisfied with the 
res 

The following also gave evidence: Mr. E. Duncan (con- 
sulting electrical engineer to Messrs. Maple and Co., 
Limited), Mr. A. L. Stride (chairman and managing director 
of the London, Tilbury, and Southend Railway Company), 
Mr. F. Ree (goods manager to the London and North- 
Western Railway Company), and Mr. J. S. Conradi (super- 
intendent of Messrs. Vickers, Son, and Maxim's, Limited, 
Erith), who submitted a list of 56 firms who he said had 
in response to circulars given approval to the principle of 
the Bill. 

On Friday last the committee heard evidence from Mr. 
А. LUPTON, chairman of the Yorkshire Electrical Power 
Company, who gave particulars of progress made in that 
undertaking since the incorporation of the company in 
1901. "The average price charged by his company was 1d. 
per unit for power purposes, and the supply to authorised 
distributors was rapidly increasing. 

Sir Новн BELL, recalled, explained an amended pur- 
chase clause submitted by Mr. Fitzgerald, K.C., on behalf 
of the promoters, to meet the objection raised in the 
course of inquiry that there was not secutity for the 
proper maintenance of plant as the time for the exercise 
of the purchase power approached. In its amended form 


the clause provides that upon 12 months' notice, at the 
expiration of 42 years, the purehasing body (county council 
or joint committee) may purchase upon payment of the 
amount expended and properly chargeable to capital 
account. Sub-sections provide that in the sixth and ever 

succeeding year after starting supply the company shall, 
before arriving at the profit available for dividend, set 
apart for a maintenance and renewal fund such sums as the 
auditor may determine as necessary to maintain buildings, 
plant, and apparatus in proper condition. Out of such fund 
the company will undertake to make renewals, any question 
as to amount being determined on appeal to the Board of 
Trade, any surplus in the fund at the time of purchase 
to go to the purehasing authority. Sir H. Bell supple- 
mented his former evidence by saying that he would 
increase the amount of support for which he had under- 
taken responsibility from £250,000 to £350,000. He 
mentioned the name of Sir Edward Tennant in connection 
with this. 

Оа Tuesday, Mr. A. B. CAINE presented the case in 
opposition to the Bill for the St. Marylebone Borough 
Council. He repudiated the idea that the Council, having 
made a bad bargain by purchasing the undertaking of the 
Metropolitan Company a few years ago, must abide by 
the consequences. he Council had not made a bad 
bargain, and claimed that in fairness, after inourring 
statutory obligations, after having bought their experience 
on the faith of parliamentary assurances, they should not 
be exposed to competition from this new company. 

Mr. A. H. SEABROOK (electrical engineer for West Ham) 
gavo particulars of the Corporation works in that borough, 
and showed that the capacity of the works and the means 
for extension would meet any demand for many years to 
come; after which counsel argued in favour of the exclusion 
of West Ham. 

Mr. CHARTERIS, in describing the position at Hampstead, 
claimed its exclusion on the ground that it was a resi- 
dential district, that no demand for power would arise, 
that the Borough Council was successfully carrying out its 
obligations, and that Parliament had given its decision in 
reference to Hampstead. 

Mr. W. 1, WILLIAMS, for the Stepney Council, said that 
the Council was justified in asking to be left free from the 
attacks of this speculating company. 

On Wednesday Mr. CouURTHORPE MUNROE addressed 
the committee on behalf of the boroughs of St. Pancras 
and Shoreditch. He maintained that the promoters had 
made out no case either as regards these boroughs. 

Mr. S. W. Baines (chief electrical engineer of St. 
Pancras) also gave evidence, and the case for Hammersmith 
was also presented. 

Yesterday (Thursday) the witnesses on behalf of the 
London County Council were examined. 


THE POULSEN STATION AT LIJNGBY. 


This wireless telegraphy installation near Copenhagen 
employs masts 70m. high and a power of 10 kw. A 
23-strand copper rope is suspended between two wooden 
masts 90m. apart, and from this a line leads to the station- 
house below. A wire network on the earth forms the 
counterpoise. In the station-house a 20-h.p. petroleum 
engine drives a 16-kw. direct-current dynamo giving 500 
volte, which is used to work a copper-carbon arc in а 
hydrogen atmosphere and in a strong magnetic field. The 
copper anode is only cooled artificially with water for 
powers above 6 kw. As a receiver the well-known Poulsen 
ticker with telephone is used, by means of which signals 
from Cullercoats (near Newcastle), at a distance of 590 
miles, are received. With waves 1,200m. long communica- 
tion with the steamer “Hellig Olav” at a distance of 
1,250 miles was possible. With a difference of wave-length 
of only 34 per cent. it was possible both to receive and 
dispatch messages at the same time. In fact, a difference 
of only 1 per cent. is said to be sufficient for this 
purpose. The hydrogen around the arc is produced by 
feeding one or two drops of spirit into the flame chamber 
per second. Choking coils and resistances are entirely 
dispensed with.— Elektrotechnik und Maschinenbau. 
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INSTITUTION OF CIVIL ENGINEERS. 


The council of the Institution of Civil Engineers propose 
to award annually а prize to be called the Indian premium 
to the author, being a corporate member of the institution 
in practice in India, of the best paper received during the 
gear on a subject connected with Indian engineering. 

is special award, which when made will be irrespective 
of any other recognition of the merits of such paper which 
the council may accord to it in the ordinary course, is 
derived from the proceeds of certain trust funds conveyed 
to the institution on the closing of the Royal Indian Engi- 
neering College, and will be of the value of about £33 
annually. 

The council further propose that the income of a legacy 
of £1,000 bequeathed by the late Mr. L. F. Vernon-Harcourt 
to the institution be applied, in general accordance with 
the testator's wishes, to provide for a biennial lecture on 
some subject relating to rivers, canals, or maritime engi- 
neering, to be delivered before meetings of students of the 
institution in London, and before such of the provincial 
associations of students as the council may determine from 
time to time. 

The council recently have accepted, on behalf of the 
institution, a legacy of £1,000, bequeathed by the late 
Мг. Е W. Webb, to be applied to establish a Webb 
prize,” to be awarded by the council once in every three 
years or oftener, as the council may think fit, for the best 
paper submitted to the institution on “Railway Machinery,” 
or upon some branch of railway machinery which may be 
prescribed by the council, 


SECOND SWISS SINGLE-PHASE RAILWAY. 


The Locarno-Pontebrolla-Bignasco is the second single- 
phase railway to be constructed in Switzerland. It has a 
total length of 16°9 miles, with four tunnels, the total 
length of which is 939ft. The line crosses several smal! 
bridges and there are 12 stations and stopping places. 
The track is laid with 50lb. rails and the gauge is 59:57in. 
The Pontebrolla power-house furnishes the 5,000-volt 
single-phase current. Each саг is equipped with four 
40-h. p. single-phase series motors capable of hauling a 55-ton 
train over the heaviest grade on the line at a speed of 11:2 
miles an hour, and on a level at 18:7 miles. The 
Maschinenfabrik Oerlikon furnished the equipment. 


ARC LIGHT ELECTRODES. 


At a recent meeting of the Armour Institute Branch of the 
American Institute of Electrical Engineers, Mr. A. B. Cornwell 
read a paper on Arc Light Electrodes.” Electrodes were 

uped into three general classes: (1) carbon electrodes ; (2) 
electrodes of carbon combined with other minerals; (3) electrodes 
of metallic oxides and of metals. 

Carbon electrodes will maintain a steady arc on alternating 
current at a low voltage. This together with low cost are their 
chief advantages. To increase the conductivity of carbon elec- 
trodes they are copper coated. The jin. carbon is in most 
general use, but experiments on the small carbons speak well 
for them. It is said that 5-16in. carbons have higher efficiency, 
whiter light, and hold a steadier arc. The expense of trimming, 
however, is increased with the smaller carbon. The life of the 
5-16in. carbon is from 65 to 70 hours, while that of the Jin. is 
about 100 hours. The total increase in maintenance for the 
5-16in. carbons is about 20 per cent. 

The second class of electrodes is frequently spoken of as 
mineralised or impregnated carbons. The minerals are placed 
in the electrode as а core in а carbon shell or in the paste when 
the electrode is made. It is contended that the cored carbons 
prevent the arc wandering around the crater. Not all cored 
carbons are classed as mineralised carbons. A few of the 
minerals commonly used are silicates, chlorates, phosphates, 
magnesia, and borates of soda and potash. To reduce combus- 
tion, silicates, chlorates, phosphates, and boric acids are used. 
To augment conductivity, magnesia, borates of soda and potash, 
and boric acid are used. To increase luminosity, salts of lime 
and particularly the phosphates are added. The proportion of 
minerals in impregnated carbons reaches as high as 7 per cent, 


The are does not give the continuous spectrum of a heated solid, 
but the line spectrum of a heated gas. 

In the third class electrodes are made up of metallic oxides. 
The fundamental principle in the production of these elec- 
trodes consists in the combination of oxides possessing lumi- 
niferous properties with oxides of non-luminiferous properties, 
but which аге more conductive. Pure metals, as iron and 
copper, are used as electrodes when a particular colour is 
desired. Magnetite and hematite are in quite common use. 
Titanium oxide makes the most luminiferous material, but is a 
poor conductor at ordinary temperatures. 

One of the most notable examples of the use of mineralised 
carbons is in the flaming arc lamp. Electrodes of metallic 
oxides are used also in the magnetite arc lamps. Most of the 
light from such lamps emanates from the arc itself and very 
little from the electrodes. Tests made in the Electrical Testing 
Laboratories, New York, on a Koerting and Mathiesen flaming 
arc and a standard five-ampere single-globe enclosed arc show 
the flaming arc gives five times the luminous flux for the same 
energy consumption. 

The flaming arc has a number of drawbacks. It must be 
trimmed once a day to the enclosed arc’s once a week, requires 
a higher pole for mounting, and is a much more expensive lamp 
to buy. 

In the magnetite arc the negative electrode contains oxides of 
magnetite, titanium, and chromium. The positive electrode 
used with this negative is usually a metal. Copper has been 
used to some extent. The magnetite arc shows a very good 
efficiency and has a good distribution. The life of a magnetite 
electrode is longer than that of a carbon, being about 175 hours 
for the magnetite to about 100 to 125 hours for the carbon. 
The copper electrode used with it hasa life of nearly 5,000 hours 
in many cases. A magnetite arc requires no inner globe, and 
while designed to operate on direct current, it may be run from 
an alternating-current circuit with a mercury-arc rectifier. 


THE ELECTRICAL EXHIBITION, MANCHESTER, 
OCTOBER, 1908. 


We are pleased to be able to report that the organising 
committee 1s ing good progress in connection with this 
exhibition. At the meeting of the committee held in 
the electricity department of the town hall, Manchester, on 
Tuesday, May 12, applications and inquiries for space for some 
130 would-be exhibitors were dealt with and a v large 
number of allotments were made. Since that date applications 
and allotments are being dealt with as received, and there are 
ample indications to prove that the exhibition will be thoroughly 
supported by all branches of the industry. 

A number of interesting and live exhibits have already been 
arranged for between the principal motor manufacturers and 
makers of textile machinery, machine tools, and the like. The 
exhibition is receiving the support not only of the Manchester 
and Salford Corporations, but of some 30 adjoining towns and 
the Lancashire Electric Power Company, which is in itself a 
strong indication as to the importance which is attached to it. 
It will undoubtedly serve as a great impetus to the industry, 
and this was admittedly wanted in many directions. 

The electrical trade generally must not under-rate the 
importance of the exhibition, as it is their own, being run by 
themselves and for trade benefit only, and as Manchester is 
known to be the centre of one of the greatest manufacturing 
districts in the world, the far-reaching effect of such an 
exhibition is bound to bring beneficial results to all taking 
part in it. 

We cannot do more than urge our readers who have not 
already made up their minds whether to exhibit to remember 
this fact, and, if they have not already made application for 
space, to do so at once. The committee of the exhibition met 
again on Tuesday last, when a number of important applications 
for special exhibits which are likely to be particularly attractive 
were arranged for. 


PUBLICATIONS RECEIVED. 


‘*Rapio-TELEGRAPHY,” by C. C. Е. Monckton. London: 
Archibald Constable and Co., Limited, 10, Orange-street, 
Leicester-square, W.C. Price, 6s. net. 

Proceedings of the Royal Society of Edinburgh. Vol. xxvii., 
part IV. 

Proceedings of the American Institute of Electrical Engineers, 
May, 1908. Vol. xxvii., No. 5 

*'THE MANUFACTURES OF CANADA.” 
and Statistics. Ottawa: L. E. Dawson. 

Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders. May, 1908. Vol. xxiv., parte 5 and 6, 
Neweastle-on- Tyne: Andrew Reid and Co., Limited. 
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CITY OF LEEDS ELECTRIC LIGHTING ACCOUNTS. 


We have received a copy of the revenue account of the city 
of Leeds electric lighting department for the year ended 
March 31, 1908, which was last week presented to the com- 
mittee in charge of the undertaking. e total revenue was 
$115,456. 8s. 1d., and the total expenditure £48,648. 15s. 7d., 
leaving à gross profit of £64,787. 12s. 6d., from which, after 
paying taxes and interest on loans, etc., there is left a net 

rofit of 256,556. 12s. From this sum £29,414. 19s. 3d. has 

n set aside for redemption of debt, leaving £6,921. 12s. 9d. 
to be carried to ‘‘surplus profit.” The following is a com- 
parison of the results of the past year’s work with those of the 


preceding year: 


1906-7. 1907-8. 
£ sd. £ 8. d. 
Receipts from salesfor private lighting 79,251 111 80,928 6 3 
Ditto street-lighting 4,556 1 6 4,661 10 3 
Ditto power ......... 24,4572 8 0 27,846 10 7 
Sundries ............... . 010 0 1 0 
Total receipt... ẽ .ã 108,259 12 5 113,436 8 1 
"Working expenses 5 22, 467 15 10 235,276 6 0 
i 75,791 16 7 78,160 2 1 
Extraordinary renewals........—...-. 14,272 2 0 15,572 9 7 
Gross profit — — Ó— 61,519 14 7 64,787 12 6 
Income tax, interest, and redemption 
fund, ee 58,109 17 6 57,865 19 9 
Батрїш em 5,409 17 1 6,991 12 9 
Unità bold caer e eis rm rne der unn 11,368,956 12,412,861 
Average price per unit 2˙28d. 2˙19d. 
Expenses per unit, inoluding extra- 
ordinary renewals, interest, and 
redemption fun lll. 2'21d. 2:064. 
Surplus per unit........................... 007d. 0:134. 
Capital expended during year (lees 
( sap Ul e a ару £15,467 19 5 £35,124 11 2 


Total capital expended to end of year £843,523 2 4 £878,747 13 6 


The following statement analyses the year's receipts between 
sales for lighting and power purposes respectively, and indicates 
the growth of each branch of the business : 


Lighting. 
Number of 35-watt lamps installed at March 31, 1908.. ...... 317,890 
8 March 31, 1907 501,955 
Increase during the year (5:2 per cent.) q . . .. 9,957 
1906-7 1907-8. 
Units sold—Private lighting ............ 5,627,089 5,771,597 
Street-lighting ................... "S 870,925 895,009 
6,498,014 6,666,606 
Nenne £83,787 5 5 85,589 16 6 
Average price per unit.... ꝗ *09d. : 
Units sold per lamp installed ............ 21:40 21:25 
Revenue per lamp installed ............... 5/6°22 5/5°47 
Power and Heating. 
Aggregate horse-power of motors installed at March 31, 1908... 8,379 
ii e н March 51, 1907... 6,880 
Increase during the year (in horge-power) (21:8 per cent.) 1,499 
1906-7. 1907-8. 
Units sold agg T 4,870,942 5,746,255 
Rennes £24,472 8 0 527,846 10 7 
Average ре per unit 1°214. 1°164. 
Units sold per horae-power installed. 796 754 
Revenue per horse-power installed ...... £4 £5 15 2 


The revenue from sales of current forlighting purposes has 
been somewhat severely affected in the final quarter of the year 
by the introduction and rapidly increasing use of a new type of 
lamp, by means of which a large reduction is effected in the 
quantity of current consumed in the production of а given 
amount of illumination. It is hoped that the temporary loss of 
income by this cause may be ultimately recouped by a large 
influx of additional consumers, induced by the lower cost at 
which electric light can be obtained. The use of electricity as 
motive power again shows a satisfactory extension, the aggregate 
capacity of the motors installed on consumers' premises having 
increased by 21:8 per cent. during the year, and the sales of 
current for this purpose are also much higher than during any 
precoce year, although the consumption in proportion to the 

orse-power installed shows a decrease, no doubt due to reduced 
activity in some of the principal industries of the city. The 
recent reductions in the scale of charges for electricity used for 
power and heating purposes are estimated to affect the ensuing 
year's income to the extent of about £5,000, without allowing 
for the increase of business which is likely to result. 

It will be seen that the revenue has again had to bear a 
considerable charge under the heading of extraordinary 


renewals, the bulk of this representing the cost of replacing 
plant of а capacity of 700 kw. which was only suitable for the 
now obsolete system of supply at а frequency of 85 periods per 
second. It is satisfactory to know that the replacement of the 
whole of the 83-period plant has now been provided for, and the 
charges for extraordinary renewals are, therefore, likely in 
the immediate future to be much smaller than in the past two 
years. Notwithstanding the favourable effect of contracts made 
during the period of lower prices, the expenditure has also been 
increased by an advance in the price of coal, the fuller effect of 
which will be felt in the ensuing year. The increased cost due 
to this cause during the past year is calculated to have been 
£1,336. The weight of coal used per unit sold has been reduced 


by about 5 per cent. The following statement shows the cost 
per unit in detail for past and the preceding year : 
Year ended Year ended 
March 31, 1907. March 31, 1908. 
FFC 100. . 214. 

Oil, water, and stores . l. . "02d. 

88 aa ИИА ЫКЫ БЕК pto 124. 
Repairs, maintenance, and renewals... 1e 12d. 
Rates, taxes, and insurance . Olde Vases 08d. 
Engineers’ вајагіев........................... W... 08d. 
Office salaries and general expenses. 06de ода. 
Total ordinary working expenses рег 

Unik г 8 8 al РТА ай S Od asse . ‘67d. 
Wages incurred on extensions but not 

chargeable to capital account, being 

paid to  Corporation's permanent 

NMohnmec?ns Odd. 024. 
Extraordinary renewals ........... ...... y. D 20d. 
p uie аа ары Pone bi Aa eats Odd. . ‘oad, 
Redemption fund charges ............... S 57d. 
Total charges per unit — аЛа; он: 2:064. 
Surplus profit per unit . Olde sow 184. 
Average price obtained 2 dl. 2˙19d. 


A , OOO-kw. steam turbo-alternator has been installed at the 
generating station during the year, and after deducting the 
B- period plant discarded as before mentioned, the capacity of 
the plant is 12, 740 kw. An additional turbine set of the same 
same capacity (5,000 kw.) is on order, and expected to be avail- 
able for use before next winter. The maximum load upon the 
plant has been 8,500 kw., compared with 7,470 kw. in the 
preceding year, and, therefore, the load factor (being the pro- 

rtion between the units sold and the quantity which would 

ave been generated if the load had been continuous and 
uniform throughout the year) has been 17 per cent. During 
the previous year it was 18 per cent., and the decrease is due 
to the two facts already mentioned—viz., the reduced consump- 
tion per horse-power of motors installed on consumers' premises 
and the saving of current used for lighting purposes during the 
last quarter of the year by the introduction of more economical 
lamps. 


CHECKING TROLLEY ACCIDENTS. 


The Electrical World states that it will hereafter berequired that 
the New York City street-railway companies file with the Public 
Service Commission а complete statement of the number and 
kind of trucks used, the weight of the car, length, style of 
fender, brake, and numerous other details. The commission 
took formal action to this effect last week in an effort to reduce 
the number of accidents on street railways in Greater New 
York. Commissioner Maltbie, who presented the resolution, is 
authority for the statement that in the six months ending 
Feb. 1 the street railways of this city killed 299 persons and 
seriously injured 944. The total number of accidents due to 
collisions of street cars was 1,196, and the number of vehicles 
and persons struck by cars was 7,059. According to him, at 
this rate in an entire year about 600 persons will be killed and 
2,000 seriously injured. For injuries and damages the street 
railways last year paid out over £500,000. 


ELECTRICAL ENGINEERS (LONDON DIVISION). 


Orders for week ending Saturday, June 6. 
Monpay, JUNE 1.—“ A" Coy.—Infantry drill, 7.50 p.m.* 
TUESDAY, JUNE à2.— В” Ооу. —Infantry drill, 7.30 p.m.* 

Medical inspection for recruits, 6.30 p.m. 
THURSDAY, JUNE 4, —'* C" Coy.— Infantry drill, 7.50 p.m.* 
Fripay, JUNE 5.—'' D" Coy.—Infantry drill, 7.50 p.m.* 
* The officers’ drill cup competition. 
Men who have not signed on in the Territorial Force can do so on 
their Company night. 
(Signed) J. Н, S. PRHILLIrs, Captain, 
Acting Adjutant. 
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C. H. W. Bidds, 189-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed. 


CORRESPONDENCE. 


“Опе man's word is no man's word, 
Justice needs that both be heard.” 


MARCONIS WIRELESS TELEGRAPH COMPANY. 


SIR, —An extraordinary general meeting of Marconi’s 
Wireless Telegraph Company held on Monday, May 18, 
considered, and unanimously consented to, an increase of 
capital by the creation of 250,000 7 per cent. cumulative 

articipating preference shares of £1 each. On Wednesday, 
May 20, an article, under the heading Wireless Tele- 

raphy—Marconi System’s Improvements," appeared in the 

orning Post, giving particulars of an interview between 
Mr. Marconi and a Morning Post representative. 

In Mr. Marconi’s narration of his company's achieve- 
ments in improved apparatus and working speed the 
unbiassed man finds much to admire, especially in view of 
the energy and determination evident throughout all Mr. 
Marconi’s undertakings. Indeed, all fair-minded persons, 
whatever their own particular interests, can but wish 
success to any keen scientific undertaking allied to honest 
commercial enterprise. When, bowever, Mr. Marconi—as 
reported in the Morning Post—proceeds to compare his 
attained Transatlantic wireless working speed with a 
seriously under-stated speed rate alleged to obtain over 
long-distance Transatlantic cables, anyone acquainted with 
the highly effective performances of the cables must, 
.perforce, offer a respectful but none the less emphatic 
protest. Such action is necessary, not only in the interest 
of scientific accuracy, but also on behalf of cable share- 
holders, who could not have read the Morning Post article 
without considerable misgivings as to the safety of their 
investments. 

Influenced by these considerations I wrote on May 21 
to the editor of the Morning Post. A copy of my letter— 
which the editor of the Morning Post has, this morning, 
definitely declined with thanks together with other corre- 
spondence which has ensued, I here submit, Sir, to your 
good pleasure and judgment, —Yours, etc, ` 

E. RAYMOND-BARKER. 


12, Edge-hill, Wimbledon, May 27, 


The following is an extract from the Morning Post of that 
part of the interview complained of : 


Two great desiderata in telegraphy are rapidity of trans- 
mission and secrecy, and to those two points Mr. Marconi has 
been applying his inventive genius. Seen yesterday by a 
representative of the Morning Post, Mr. Marconi said that at 
the present moment, by the employment of а new form of 
discharger and improved methods of working introduced last 
ear, the speed of message sending had been greatly increased. 

he speed now attained was as great as could be achieved by 
single transmission hand sending on land lines, and greater than 
any which even expert operators had reached on long-distance— 
say Transatlantic—cables. The limits of speed on such cables 
were well known, and regulated by various natural laws. Of 
course, on short-distance cables the speed was greater.. Already, 
Mr. Marconi stated, wireless messages could be transmitted 
across the Atlantic at a speed of 24 words a minute, and with 
favourable circumstances and a highly-skilled operator—for, of 
course, the personal equation comes in—30 words a minute had 
been achieved between shorter distance stations, though this 
was not usual. Mechanical sending, employing punched paper 
strips as in the Wheatstone automatic system used in land wire 
telegraphy, might, he added, eventually increase the speed 
considerably. in any case the increase of speed was a com- 
paratively small thing when what has already been achieved 
was considered. | 


The following is à copy of the letter by Mr. Raymond 
Barker which has not been accepted by our contemporary : 


То тне Eprrok or The Morning Post. 

Sir,. — Regarding some of the statements made under the 
heading ‘‘ Wireless Telegraphy—Marconi System's Improve- 
ments " in your issue of the 20th inst., I pray you to allow me 
to make some comments. Му professional as well as personal 
interest both in submarine cable work and in radio-telegraphy, 
will vouch for the impartiality of my words. Without for a 
moment impugning the good faith of Mr. Marconi, I am of 
opinion that his words as reported by your representative will 
tend to mislead the non-technical public. Actual up-to-date 
Transatlantic wireless working speed—subsequently stated by 
Mr. Marconi to be 24 words а minute, or under favourable 
circumstances with a highly-skilled operator, 50 words a minute— 
is mentioned as being ** аз great as could be achieved by single 
transmission hand sending on land lines, and greater than any 
which even expert operators had reached on long-distance—say 
Transatlantic cables.“ 

In the Electrician of Oct. 12, 1894, will be found an article 
by Mr. Arthur L. Dearlove, A. M. I. C. E., M. I. E. E., giving full 
technical particulars of the Anglo-American Telegraph Com- 
pany's 1894 Atlantic cable, including an electrotype print of 
actual signals received over this cable at 45 five-letter words a 
minute. Ор inspecting these signals the expert sees ata glance 
that the above speed might have been increased, and surely 
enough the Electrician of Nov. 50, 1894, in an article by Mr. 
Patrick B. Delany, records as highest speed with regular traftic 
during the month of September, 1894, 249 letters—say 50 words— 
a minute. The theoretical speed of this cable is, in my opinion, 
between 50 and 60 words per minute, which with duplex work- ' 
ing would give а good hundred words a minute for that one 
cable. Here I have dealt with only one out of the many 
Transatlantic cables, most of which are duplexed, and аге 
capable of attaining in each direction a speed far higher than 
that mentioned in your report. 

T he objection may be raised that Mr. Marconi was speaking 
of hand speeds. If so, it follows that the 30 words a minute 
by Morse code transmitted by his highly-skilled operator“ 
would, with the cable recorder code of equal time element 
signals, and in the hands of an equally expert cable operator, 
be 26 per cent. faster, say 58 words per minute. But, Sir, 
why do Mr. Marconi's statements, as reported by your repre- 
sentative, ignore the for a long time past every-day use of 
mechanical or automatic sending on the Transatlantic cables? 
This rapid method is mentioned—in your report—in connection 
only with land wire telegraphy, so the non-technical reader might 
very reasonably infer that in submarine work punched paper strip 
transmission is unknown, whereas it is now practically in universal 
use. Only quite recently the speed possible over long submarine 
cables has been still further greatly increased by the inventions 
of Mr. S. G. Brown. Any of your readers who may find them- 
selves on our coasts anywhere in the neighbourhood of the 
great cable stations of Porthcurno, Valentia, or Waterville 
would do well to see for themselves what the cables are doing. 
They would be repaid by one of the most interesting sights in 
the world. 

Again, I repeat that I am interested in both cable and radio 
systems. There is room for both, and all both parties ought to 
ask for is a fair field and no favour. In your representative's 
report of his interview with Mr. Marconi the fair field for the 
cables is not much in evidence.—I remain, Sir, your obedient 
servant, Epwarp RAYMWOND-BARKER, M. I. E. E. 


12, Edge-hill, Wimbledon, May 21, 1908. 
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LINCOLN ELECTRICITY AND TRAMWAY 
DEPARTMENTS. 


The accounts for the above undertakings fur the vear 
ending March 31, 1908, have reached us this week. The 
electricity undertaking accounts show a gross profit of 
£5,156 for the year, and a net profit of £1,547 after paying 
the interest and repsyment charges on the leans outstand- 
ing. From this sum £1,000 has been repaid to the district 
fund account in respect of assistance received during the 
initial stages of the undertaking. The depreciation account 
has received the bulk of the balance. The tramway under- 
taking shows a deficiency of £76 after paying all capital 
charges, which is an excellent return for a line only 1 mile 
6 furlongs long. The following is Mr. Stanley Clegg's 
report on the two undertakings : 

Electricity Department. 
I have pleasure in submitting a report of the working of this 


department for the year ending March 31, 1908. The output 
for the year has been 1,453,822, as compared with 1,282,426 


units last year, ог an increase of 15:4 рег cent. This output 
has been made up as follows: 
Increase or 
1907-8. 1906-7. decrease 
Private lighting. 435,994 404,310 ... + 51,684 
Public li chtin e ... 65,270 65460 .. - 1 
Power (less Olayton and 
Shuttleworth) .......... m | 79,985 + 9,581 
Clayton and Shuttleworth 702,120 568,359 + 133,761 
Traction ,......................› 160,874 164,514 - 4, 
1,453, 822 1,282,426 +171,396 


It will be seen from the above analysis that there is an 
increase in the amount of electricity supplied for private 
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Diagram of the Cost of producing Eleotricity per Unit fold at Lincoln for the 
past Nine Years. Ihe year ending March 31, 1908, is plotted over 1907. 


lighting and for motive power, with small decreases under the 
heads of public lighting and traction. The decrease under the 
former head is due to the extended use of metallic-filament 
lamps, and that under the latter head to more favourable 
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weather and improved driving. I am glad to be able to point 
out that our increase in private lighting this year is 7,000 units 
greater than was the increase last year, which would go to prove 
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that the reduction in price has stimulated the demand. This is 
further borne out by the fact that we have added the equivalent 
of 3,300 8-c.p. lamps to our lighting connections, as compared 
with 2,200 last year. The increased supply to Messrs. Clayton 
and Shuttleworth has been due to the fact that they have had а 
larger percentage of plant working for the full 12 months, but 
as they have now installed nearly the maximum amount of plant 
that we could guarantee to run, we cannot expect any large 
increase in the current year. The increase in the supply to 

wer consumers other than Messr$. Clayton and Shuttleworth 
18 somewhat disappointing as compared with last year, but is 
more than shown on the surface owing to the fact that some of 
our older power consumers have not used as much electricity 
this year as they did last. Igive below an analysis of our costs, 
under the various heads, for the year ending March 31, 1908, as 
compared with the previous year : 


Increase or 

i 1907-8. 3 1906-7. 5 

per unit. . per unit. ‚ per unit. 
3 M—Ó— M € 388.  '824 ...... + '064 
Oil and stores "055  ...... 042 ...... — 007 
fo m TOL s 159 + 002 
Repairs ...................... ves UNE lua 251 ...... + 014 
'828 ...... "56 ...... + 072 

Rents, rates, eto. ......... ery: 055 ...... 58 — 

Management, eto. ............... pur 184 ...... — 007 
058 998 + 065 
Interest and sinking fund ... 615 65885 — 022 
k! event 1671 a. 15238 + 03 


1,453,822 1,282,426 


We have unfortunately this year been unable to maintain our 
total cost per unit, exclusive of interest and sinking fund, below 
the level of 1d.; it will be seen, however, that this is entirely 
due to the increased price which we have had to pay for coal, 
over which, of course, we had no control. The only other head 
under which there is any considerable increase is that of repairs, 
which is largely explained by the fact that we have charged to 
revenue wages and materials amounting to £381, that were 
really capital charges; this compares with an amount of less 
than £200 included in last year’s figures. For further reference 
I give an analysis of our working costs and output for each 
complete year since the works were opened : 


120, о ris m ae reer е 
А , .per d.per d. . per 
1 ae unit. unit. unit. ut unit. 
ree 378 45 47 “51 58 82 55 
Oil and 
stores. 051 0 07 04 ‘05 04 10 
Wages ...... `285 80 3 87 "50 57 58 
Repairs . :22 20 18 22 28 51 
9585 107 1:09 110 1:55 1°71 174 
Rent, rates, 
eto 090 12 12 1⁵ 16 18 07 
Manage 
ment. ‘505 42 39 47 69 76 1:10 
1:550 1:61 160 170 220 865 2:91 
Output in 
units ... 656,029 431,473 599,797 359,626 263,216 225,170 155,205 


The prices obtained from our different classes of consumers 
have been as follows: 


Average price 
obtained per 
Units. £ в. d. unit. 
Private lighting. 435,994 6,575 18 6 ... 8:514, 
Public lighting. 65,270 ... 760 6 4 .. 279d. 
Power (less Clayton and 
Shuttleworth)......... 89,564 ... 555 15 2 .. 143d. 
Olayton and Shattle- 
North 702,120 2,995 10 7 ... 10944. 
Tramways ............... 160,874 857 17 8 ... 125d. 
1,455,822 £11,505 6 3 . 1*9d. 


It wil be seen that our average price obtained has again 
fallen, due to the reduction in our charges made at the com- 
mencement of the year, being this year 1:94., as compared with 
2:169d. per unit last year, and further showing the increased 
propor on of electricity sold fòr power as compared with 
ighting. The average price at which Messrs. Clayton and 
Shuttleworth have obtained their electricity has been 1:0244. 
per unit, being practically the same as last year, though the 
prices in their sliding scale were increased by 16 per cent., 
due to the rise in price of coal. This is accounted for by the 
fact that they have used 155,761 units more this year 
than last, making a bigger amount at the lower prices 
of the scale, and thus maintaining the same average price. 
At this figure their supply has given us a satisfactory 
return. The supply to the tramways, however, has been 
given this year at practically cost price, The new work 
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on which the tramway staff are to be congratulated, as it shows 
not only better driving, but also that great care has been exer- 
cised in the car-shed in maintaining and sending out the cars in 
proper order. | 
I have again taken the average working costs of about 70 
other municipal tramways, working on the overhead system, 
for the year 1907, as this year's figures are not yet published, 
and obtained a figure for their total costs of 6:514. per car mile 
run, so that this year we are able to congratulate ourselves on 
being 21d. below the average, instead of ‘35d. above, as we 
were last year. We are still the smallest municipal tramway 
running, our nearest: neighbour being Lancaster, with 194,000 
car miles and a total cost of 6:05d. per car mile. І also give a 
comparison of our figures for this year with those of Wolver- 
hampton (the only other surface-contact system of which I can 
obtain records) for the year ending March, 1907 : 
Lincoln Wolverhampton 
per car mile run, per car mile run, 
1908 1907. 


executed during the year includes the following: A new 
well and water inlet from the Brayford, together with a 
complete new set of electrically-driven centrifugal pumps; 
these latter, during the six months they have been running, 
while pumping more water than last year, have saved us about 
22,000 units, thus demonstrating their efficiency as compared 
with our older pumps. I estimate the monetary value of the 
above 22,000 units at about £70, the larger portion of which 
would have been on the coal bill, and which 1s a very respect- 
able return on a capital expenditure of, say, £450. One Tirrill 
regulator, motor-generator, etc., for automatically regulating 
our pressure. One new Berryman heater for heating the feed 
water before it enters the economiser on the low-pressure side, 
and one enlarged feed heater for the high-pressure side. In 
addition the offices have been redecorated. The whole of the 
the plant has been kept in thorough repair out of revenue. 
This year we have been free from any serious breakdown or 
interruption of supply, which is greatly to the credit of the 
staff as a whole. 


| Traffic expenses ........ СРЕТЕН Т 2.282. 2˙49 

T атина Department ; Repairs and maintenance ............... 1:25 oreas 0:94 
he tramways have, on the whole, had a fairly successful Management and general expenses ... ИРИГ 0:82 
year. I give below an analysis of the costs under ће various | Power expenses ........................... 139 uos 1:84 
heads, and compare them with the same figures for last year : € cm 
6'10 6:09 


1907-8. ет Here, again, we show up much more favourably than last year, 


£ sd ЫТ hoa Erud particularly having regard to the fact that they have run nearly 

Traffic expenses . 1381 3 1 2:28d. ... 2:512d. | 1,000,000 car miles. | E 
Repairs and maintenance. 757 15 5 ... 1:254. ...  '918d. Turning to the question of receipts, the slight fall which is 
Management and general А shown this year per car mile is due to the fact that towards the 
expenses 714 17 2 118d. . 1 476d. | end of the year we experimented with a more frequent service, 
Power expenses. . .. . . . . . . . . 857 17 8 l'59d. ... 1'797d. | which, while it has increased our total takings, has naturally 
5 5 slightly diminished our takings per car mile. The accelerated 
£3,691 15 4 ... 67104. ... 6°698d. | service mentioned above has so far had a satisfactory effect on 


the takings, and would have been more apparent in the balance- 
sheet were it not that during the whole of the time it has been 
in force our Saturday receipts have shown a marked ps, 
over those during the ваше period last year, thus largely 
discounting the increased takings during tho rest of the week. 
The 74 minutes' service to Cross o' Cliff Hill in a morning, with 
a 15 minutes’ service to Bracebridge, between the hours of 9.30 
and 12, continues to yield increased takings over the same period 
last year, when there was a uniform 10 minutes’ service over the 
whole line. 

It ought to be mentioned that our receipts this year include 
an extra amount of £125, which was taken during the Royal 
Show week, and which will require to be made up this year in 
the ordinary course of traffic. 

Statistical Information for the City of Lincoln Electric Tramways for 
the two years ended March 31, 1908. 


It will be seen that there is a reduction under every head save 
that of repairs and maintenance. The reduction under the head 
of traffic expenses is principally accounted for by the fact that 
we are working the line with two inspectors, instead of three, 
as was the case last year. Also, owing to the fact that we have 
had no serious snow fall this winter, we have been able to save 
£40 on cleaning эпа sanding of track. On the other hand, 
uniforms have cost us nearly £50 more this year than last ; as 
the system was only opened in November, 1905, the first outfits 
were made to last until May, 1907, so that only one or two odd 
uniforms for new men were bought during the year ending 
March 31, 1907. Coming to general repairs, there is, unfortu- 
nately, an increase of over £200, which has nearly all been 
expended under the head of repairs of cars. Dealing with this 
item first, I find that the amount of £581 is made up of £293 
odd in wages and £288 materials. The amount for wages is 


an excess on the previous year of about £40, and is mostly 1907 1908. 
represented by the fact that early in the year we found £ s. d. £ s. d. 
it necessary to have another man in the shed. The item | Total borrowing powers. . . . . .. TIED 98519 0 0 98519 0 0 
for material is about £160 in excess of last year. Оп | Borrowing powers exercised ............... ME 0 d AME: 0 0 
looking through the details which go to make this amount, eee остов ав POTA 39.931 0 0 43.796 : 0 
I find that armature repairs, relining of bearings, sundry ‚фон өы uos ОРВИ 574013 2 6934 2 8 
replacements, together with an amount of about £50 which | Total revonne nn 5.845 5 9 604716 6 
might really have been charged to capital, are responsible for | Working expenses . 5,828 18 11 3,691 15 4 
the greater part, and, though the amount seems large, we | Interest on capital. 1150 6 0 1,472 15 10 
cannot expect to run the system any cheaper in this particular. | Sinking fund ................................. 1,568 10 6 1,051 18 1 
I hope, however, that this next year, now that we have relined | Car miles . 137,186 145,235 
the bearings of all our cars, we shall keep within last year's | Passengers carried .......................... 1,437,946 1,494,324 
figure. Number of units used on cars 164,314 160,874 

It will be noticed that the amount expended on electrical | Number of units used on car-shed 
equipment of line is about the same as last year, and well lighting T— —— B 1ͤ1„—ͥp q (I . jen oak 6,495 
within the amount of £90 guaranteed us by the G. B. Com- A number of units used ...... a EE e 
pany. On looking this amount up I find that only £54 of it is Pise of pue peu per 5 pond 
directly chargeable to the “С.В” equipment, the remaining 1 Eoure da „ 4 5 
£20 being for general expenses in connection with feeders, etc. Percentage d working expenses to 
The £54 is reduced by £21, which has been expended during | receips б... урш 65:50 61-04 
the year in endeavouring to keep the “© С.В.” equipment under | Average traffic revenue per car mile 10:044. 9˙8d. 
the Great Northern Railway crossing in a workable condition. | Average traffic revenue per mile of 
Owing to the sinkage of the line and the poor nature of the single track ................. wr £1,935 3 6 £2,000 711 
ground under the crossing, it was impossible to keep the conduit | Average total revenue per car mile 10 22d. 10d. 
watertight, and as the crossing lies in а hollow in the road the | Average car miles per day per car ...... 54:9 57:8 
water flowed into it from every direction, and on several occasions | Average speed per hour..................... 7 miles 7 miles 
we have been flooded out, causing leakage on the line, and even | Average car hours per day . . . . . . . . . е 18 18 
on one occasion making the adjacent studs alive. At the 5 expenses per car mile, 4-90d 4.71 
beginning of the. current year I was forced to block off the | , ee V | . 
conduit under the Great Northern crossing altogether, and am е Гына rici ae Pe : 6:694. 6-104 
now putting in в cable bridging piece from one side of the Average fare charged per mile. 428d. 428d. 
crossing to the other, so that in future it will be unnecessary to Average fare paid per passenger ͥ 95d. 95d. 
use that portion of the conduit. Average number of passengers per car 

Power expenses, on the other hand, show a decrease of | mile . . . q 10:48 10:29 
nearly £200, which is mostly represented by the fact that the | Number of cars in stock .................. 8 8 
charge was reduced from 14d. to lid. per ш agi is, 1 5 1 о of лш Vs 5 £2,819 1 4 £3,881 18 7 

y 1 i = at whereas last mount of sinking fund applied in 
VVV reduotion of debt e А й зад £2,819 1 4 £8,881 18 7 


year the cars ran 137,186 car miles and consumed 164,514 units 
of electricity, they have this year run 145,255 car miles, or an 
increase of 8,049, whilst using only 160,874 units, being a 
decrease of 5,440. The energy consumed per car mile has, 
therefore, fallen from last years figure of 1:197 to 1:108 units, 


Total length of route, 1 mile 6 furlongs 68 yards. Mileage of track 
owned: single, 5 furlongs 155 yards; double, 2 miles 2 furlongs 
8 yards—total, 2 miles 7 furlongs 161 yards. Scale of fares: 14, and 
workmen jd. Average distance, 13 miles. 


TIS 


PARLIAMENTARY COMMITTEES. 


Great Northern, Piccadilly, and Brompton Railway. 


On Wednesday Lord Onslow's Committee passed the preamble 
of this Bill, which contains important provisions relating to the 
rearrangement of the present capital. By an agreement dated 
Jan. 15, 1903, between the Underground Electric Railways 
Company and Messrs. Speyer Bros. and tho company, it is 
provided that the profits of the company in respect of each half- 
year available for dividend shall be applied first in payment of 
the 4 per cent. cumulative preference dividend on £5,200,000 
capital, and, secondly, in payment of a 4 per cent. cumulative 
dividend on the remaining capital, and that any balance should 
be divided amongst the holders of the two classes of shares. 
It is proposed to cancel this agreement and to convert 33,450 
£10 shares into 4 per cent. preference shares, and, further, to 
give power to the company to convert the remainder of the 
£5,200,000 capital into preference shares at any time. The 
dividend on the 35,450 £10 preference shares is to be guaranteed 
by the Underground Electric Railways Company. 


Central Ireland Electric Power Bill. 


In the House of Commons last week it was agreed, on the 
motion of Mr. Joun O’Connor, to recommit the Dublin and 
Central Ireland Electric Power Bill to the committee by which 
it had already been considered. He stated that steps had been 
taken to meet the objections which appeared to have influenced 
the committee. The finance of the scheme had been set right, 
and the opposition of Dublin would be obviated. An instruc- 
tion was also agreed to empowering the committee to reconsider 
their decision on the preamble of the Bill, except in so far as it 
related to the city of Dublin, the urban district of Rathmines 
and Rathgar, the urban district of Pembroke, and King’s County. 

The Bill accordingly came once again before the committee— 
of which Mr. Luke ite was chairman—on Tuesday. 

Mr. Freeman, K.C., said the promoters had struck out 
Dublin, Rathmines, Rathgar, and Pembroke from the Bill, and 
proposed to reduce the capital from £450,000 to £150,000, with 
the usual borrowing powers. When they were before the com- 
mittee on the first occasion he was afraid that the promoters’ 
financial support was not put forward properly. Now he could 
produce letters from various gentlemen who had already sub- 
scribed £6,000 for the preliminary expenses, and who were 
pe red to take a substantial interest in the company if the 

ill passed. Although they had reduced the area and the 
capital they still believed they would be able to carry on a 
successful business. The position had improved, inasmuch as 
they were given to understand that the passing of the Patents 
Act would bring a number of foreign manufacturers to this 
country who would require cheap power. 

Sir RALPH LirrLER, K.C., on behalf of the Dublin Alliance 
Gas Company, strongly protested against the procedure, which 
he said was contrary to all precedent. His clients were not 
consulted at all with regard to the recommitment, and if this 
course was to be adopted the position of petitioners against u 
Bill would be intolerable. 

The CHaIRMAN held that the committee were bound to 
reconsider the Bill on the instruction of the House of Commons. 

Sir RALPH LirTLER said that under those circumstances he 
was not in a position to give the committee any assistance, and 
must withdraw. | 

Mr. Lupton, M.P., апа other witnesses for the promoters 
expressed the opinion that the scheme for the use of turf in the 
generating of the electricity would be profitable. Mr. Lupton 
undertook to support the scheme financially, and knew he could 
secure а considerable amount of capital for it. 

The committee passed the preamble of the Bill subject to the 
insertion of clauses for the protection of the water and electric 
mains and pipes of the Dublin Corporation. The clauses having 
been gone through and adjusted, the Bill was ordered to be 
reported to the House for third reading. 


APPOINTMENTS VACANT. 


Junior Clerk, Electricity and Public Lighting Department, St. 
Pancras Borough Council Applications to Mr. Barrett, town clerk, 
by June 1. 

Traveller for the Midlands to represent manufacturers of electric 
lighting accessories and switchgear. Applications to J. Н. Tucker and 
m King's-road, Hay Mills, Birmingham. See advertisement in last 
звпе. 

Switohboard Attendant, Eccles Electricity Works. Wages 21s. 
per week, which will be increased to 27s. per week at the end of six 
months’ service. Applications to the Borough Electrical Engineer, 
Cawdor-street, Patricroft. See advertisement. 

Professor of Mechanical Engineering, Poona College of Science. 
Salary, Rs 500 per month, rising by annual inorements of Hs.50 to 
Rs.1,000, with a pension. Applications to the Secretary, Public 
Department, India Office, London, 8.W., by June 15, 
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PERSONAL. 


The Llandudno Urban District Council have decided to increase the 
salary of Mr. Morton, the electrical engineer, by £25, making a total 
of £325 per annum. 

The Watford Urban District Council have appointed Mr. F. W. 
Purse, deputy electrical engineer of Warrington, to the position of 
chief electrical engineer to the Council. 

On the occasion of his leaving to take up the position of chief 
assistant to the traffic manager of the Liverpool tramways, Mr. H. I. 
Palmer, chief clerk of the Bradford tramways traffic department, was 
last week presented with a gold watch, suitably inscribed, from the 
staff, and a silver match-box from the ticket staff. 

Mr. A. A. Watkins, managing engineer to the Sheerness and 
District Electric Power and Traction Oo., has been appointed manager 
and engineer to the Musselburgh and District Electric Light and 
Traction Co. Mr. Watkins takes up his new appointment three 
weeks hence. 

Mr. G. H. Thomson, of the Swansea borough electricity depart- 
ment, has been appointed electrical engineer and manager to the 
Neath Rural District Council. At a farewell smoking concert held 
last week at the Longlands Hotel, Swansea, he was presented with a 
famed-oak roll-top desk, subscribed for by the staff and workmen. 

The officials and workmen of Wearmouth and Hylton Oollieries held 
а social gathering in the Miners’ Hall at which they presented Mr. 
W. R. Bird, who has held the position of electrical engineer at the 
collieries for the past 15 years, with a handsome gold watch and case 
of pipes, and а gold brooch for Mrs. Bird, on the occasion of his 
leaving to take up an appointment in New South Wales. 

It is with regret that we record the death of Mr. Alexander Fairley, 
the late secretary and manager of the Altrincham Electric Supply, 
Limited. The deceased gentleman, who was 44 years of age, was 
appointed manager on the establishment of the Altrincham Electric 
Supply, Limited, in 1895, and in that capacity superintended the 
erection of the generating station at Broadheath. 


LEGAL INTELLIGENCE. 


POSTMASTER-GENERAL v. NATIONAL TELEPHONE CO. 


In the Court of Appeal, consisting of the Master of the Rolls and 
Lords Justices Moulton and Buckley, judgment was delivered on 
Wednesday in the case of the Postmaster-General v. the National 
Telephone Co., on the appeal of the company from a decision of Mr. 
Justice Swinfen Каду, the case raising a question of great importance 
as to the extent of the monopoly enjoyed by the Postmaster-General 
under the Telegraph Act, 1869. Section 4 of the Act provides that 
the Postmaster-General shall have the exclusive privilege of trans- 
mitting telegrams within the United Kingdom; but Section 5 excepted 
certain descriptions of telegrams. The exceptions were telegrams in 
respect of which no charge was made and transmitted by a telegraph 
maintained or used solely for private use and relating to the 
business or private affairs of the owner thereof, and, secondly, 
telegrams transmitted by a telegraph maintained for the private 
use of a corporation, company, or person and in respect of which, or 
of the collection, receipt and transmission or delivery of which, no 
money or valuable consideration shall be, or promised to be, made or 
given. The company holds a licence from the Orown for 31 years 
from Jan. 1, 1881, to work and use telegraphs of which the trans- 
mitting and receiving instruments are to be telephones, and a 
royalty of 10 per cent. is payable to the Post Office on sums 
received. A portion of the defendants’ business was the supply and 
maintenance for annual payments of telephonic lines between two 
places so as to afford communication between those two places alone, 
Although these lines are maintained by the defendants, they are 
worked and used without the intervention of any of its servants. In 
the special case which had been stated, instances were given of lines 
between different places of business where allied trades or businesses 
were carried on—namely, connecting fire brigade stations and other 
buildings, and lines connecting a theatrical ticket agency with 
theatres and a number of hotels. In each case the agreement with 
the defendants was executed and the rent paid by one only of 
the two parties so connected by the defendants’ line. The first 
question for the Court to decide was whether the company in respect 
of those lines was liable for the royalties under its licence, or whether 
the telephones in question did not fall within the first exception to 
the Postmaster-General’s privilege, since the ‘‘owner” or person 
paying for the line was not maintaining it solely for private use for 
messages relating solely to his business or private affairs. The second 
question was whether the defendants, by supplying and maintainin 
lines and apparatus for the fire-alarm system by means of boxes placed 
in the streets so as to enable anyone to communicate with the fire 
station, were concerned in transmitting telegrams in contravention of 
the plaintiffs privilege under the Act of 1869. Mr. Justice Swinfen 
Eady Raid both questions in the affirmative, and the defendants 
now appealed. 

The MASTER or THE RoLLs, delivering a reserved 1 said it 
was not easy to put a case of a telegram which would fall within the 
first exception and which would not fall within the second excep- 
tion. The only distinction he could suggest was that the first 
might relate to the case in which a person who was owner of the tele- 
graph or telephone also maintained it, and the second might include 
the case where the м шара was maintained by а person who was not 
the owner. The appellants contended that telephonic lines between 
two places for affording communication between A and B, or one 
person and a multitude of persons, which were erected and main- 
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tained by the appellants, but which were worked independently of the 
iutervention of their servants, came within one or both exceptions. 
Mr. Justice Swinfen Eady based his judgment mainly on the words 
*' solely for private use in the first exception, but these words were 
not found in the second 8 and, moreover, he doubted whether 
the ''solely" could fairly be read as applying also to the words 
‘‘ relating to the business or private affairs of the owner thereof.“ 
The second exception seemed to him to meet the present case. The 
telegraph was maintained by the appellants for the private use of their 
customers, and no money was paid for the transmission. The '' privato 
use" of the customer extended to the case where he wanted to 
communicate with the person at the other end of the wire, whether 
that person was his partner or employé, his banker or his 
broker. In short, he thought an А to B private wire was 
within the exception, just as much as an А to А wire from 
a private house to a stable or office. Assuming, then, that A to B 
rivate lines were not within the Postmaster-General's monopoly, & 
urther question arose upon the terms of the licence granted to the 
appellants by deed, dated Nov. 29, 1884, Clause 2 of which seemed to 
describe minutely, and with perfect accuracy, an А and B line, but 
expressly to exclude an А to A line. The words in Clause 7, directing 
the company to pay а royalty of 10 per cent., seemed to refer to 
Clause 2, and the company, having accepted the licence in theso 
terms, could not refuse to pay the royalty on the ground that, in 
truth, no licence was required as to А to B lines. It was admitted 
that from 1884 to 1897 royalties were paid on А to B lines, but that 
since 1897 payment had been refused by the company, though 
claimed by the Postmaster-General. He thought the parties to the 
deed bargained that A to B lines, whether or not within the 
monopoly, should be treated as being within it, and the conduct of 
the parties for 18 years suppo that view. The result was 
that, in his opinion, the defendants were accountable to the 
Postmaster for royalties under Clause 7 of the licence in respect 
of all the classes of lines mentioned. As to the second question 
the licence had no application, and it followed that, in his 
opinion, ditfering from Mr. Justice Swinten Eady, the answer 
should be that the defendants were not acting ın contravention of the 
exclusive privilege of the Postmastor- General. But as the other 
members of the Court took a different view as to the answer to the 
first question, the appeal would be allowed upon both points. 

Lord Justice MouLToN said, taking both the exceptions into con- 
sideration, he was of opinion that the Legislature intended that 
private telegraphs should be outside the monopoly of the Post Office 
to this extent, that such a telegraph might be used for sending tele- 
grams relating to the business or private affairs of the owner, 
and that he was at liberty to desl with such telegrams when 
received just in the same way as he could with a message sent by 
himself without the intervention of а telegraph—/.e , he could pay for 
its collection, receipt, or delivery. The exception thus granted 
reasonably protected the use of private telegraphs belonging to or 
maintained for a person for his private use. If, therefore, a firm 
chose to establish private telegraphs to their bankera or their 
customers for the convenience of their business, and made no charge 
for the transmission, collection, receipt, or delivery of any of the 
messages sent thereby, they appeared to him to be well within the 
exception. Nor did he thiuk that it made any matter whether 
the actual telegraphic wires belonged to them or were only 
leased them. In his view, therefore, an A to B line 
was outside the monopoly of the Postmaster-General. With 

regard to the agreement of November, he held the opinion 
that they applied only to telegraphs and telegrams which 
required the licence of the Postmaster-General, and that it was the 
common intention that telegrams which were statutorily outside his 
monopoly were not to be aifected by it. Не was also of opinion that 
telegraphs used only iur the transmission of telegrams within the 
statutóry exemptions—A to B lines, for instance—were outside the 
a: Under these circumstances lie thought the appeal should be 
allowed. 

Lord Justice BUCKLEY agreed. The defendants were not accountable 
to the plaintiff for royalties in respect of the lines specified, and the 
lines mentioned in the schedule were not in contravention of the Post- 
master's licence. 

Accordingly the appeal was allowed by a majority of two to cne, 
with costs. . 


COMPANIES’ MEETINGS AND REPORTS, 


CAPE TOWN CONSOLIDATED TRAMWAYS. 


The annual meeting of the Cape Town Consolidated Tramways Co. 
was held last week. Mr. Robert Littlejohn presiding. 

In moving the adoption of the report, the CHAIRMAN stated that 
the period covered by the report and accounts dated from June 6, 
1906, the date of the registration of the new company, to Dec. 31, 
1907. During this period the reaction from the abnormal inflation 
of general business in the Cape Colony during and immediately after 
the war had continued in virtually every department of trade in the 
Oape Peninsula. The Company's accounts only too faithfully reflected 
the general trade conditions there. After relerring to the assets of 
the two estate companies in Cape Town, the total share capital of 
which their Company held, he said that since Dec. 51 last their Com- 
pany had settled with the rea eras Ae respect of their account for 

making, and had paid its total liability to date in that connec- 
tion. Although the making of these streets had been an expensive 
business, the outlay had, of course, very considerably increased 
the value of the Company's property. The Company did not intend 
to incur any further liability for streetmaking in the immediate 
future, and those portions of the estate which were still without 
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streets could await the period of revived demand for building sites. 
In regard to the Company's other estates, the Cape Marine Suburbs 
and the Oudekraal Estates, not only development expenditure, but 
also the maintenance expenses in connection with these were, he said, 
for the present kept as low as possible. The Cam Pay ay 
had suffered in common with other industries in the Cape Oolony, and 
showed a loss in operation for the period under review of £2,954, but 
this sum included ап amount of £800 in connection with the Kloof 
Line Amendment Bill, an expenditure which would not recur. The 
question of seeking parliamentary relief from working the more 
expensive portion of the Camps Bay tramways during the winter 
months, when traffic is at a minimum, was very carefully considered, 
and a Bill to atford this relief was promoted by the Company and 
passed by the Cape Legislature during the session of last year. In 
future for five months in the year—from May 1 to Sept. 30—they 
hoped to reduce the expenses of working the Camps Bay tramways by 
operating only, except on holidays and other special days stipulated 
for in the Act, that portion of the system which had a fairly steady 
traffic all the year round. 
Mr. L. BREITMEYER seconded the resolution, which was carried. 


RANGOON ELECTRIC TRAMWAY AND SUPPLY. 


The second ordinary general meeting of this Company was held in 
Liverpool, Mr. Frank Tobin, chairman of the directors, presiding. 

The CHAIRMAN, in moving the adoption of the report, sid they 
had issued £50,000 in preference shares and £25,000 of ordinary 
Shares. Outside the two large items of £40,000 for underground 
cables and £30,000 for the house-fitting department, the new capital 
raised had been expended on the enlargement of the distribution 
system. In the prospectus it was estimated that the takings of the 
tramway would be £1,000 per week. They were taking that amount, 
and as the time went on he hoped they would see the traffic grow, as 
had been the usual experience of tramways. They aimed at getting 
the working expenses down to 50 per cent., and he could safely say 
that even if they could not achieve that this pni they would come 
within measurable distance of it, and would at any rate be far 
removed fiom the 70 per cent. of last year. Referring to the 
other pen of the undertaking—public and private lighting— 
he said, with regard to the former, that the whole of the 
lighting contracted for with the Municipality of Rangoon was com- 
pleted by the end of last month. Ав to private lighting—and he 
meant the whole of their supply service outside the Municipality con- 
tract—it was evident that they had underestimated the amount of 
demand for this purpose. It was only now that they could really take 
up the private lighting in earnest. Their complaint was, not that 
they could not get customers, but that they were not yet in a position 
to supply them. Government institutions, the Burma Railway, and 
many other publio and private concerns were asking to be supplied, 
and the estimated gross revenue from contracts offered them —quite in 
addition to any contemplated in the prospectus—was £35,000. Their 
position this year was that the public lighting would be bringing in 
revenue for eight months, and that they would have made a start 
with private lighting, with, however, an almost certain prospect that 
in 1909 this last. named source of revenue would have attained a really 
satisfactory figure, and would, he hoped and believed, justify the con- 
fidence of their ordinary shareholders, and bring them the reward 
which their patience merited. 

Mr. JAMES TAYLOR seconded, and the motion was carried. 


CALLENDER’S CABLE AND CONSTRUCTION. 


The annual meeting of Callender's Cable and Construction Co. was 
held on the 21st inst. at Hamilton House, Thames-embankment, E. C., 
Mr. Henry Drake presiding. 

In moving the adoption of the report, the CHAIRMAN observed that 
the prohibitive price of metals and the stringency of the money market 
had rendered the Company's operations difficult and less remunerative 
than in previous years. The most pronounced factor in restrictin 
business in heavy mains had been the abnormal price of copper whic 
prevailed in the first eight months of last year, leading to the 
temporary abandonment of nearly all new enterprise in electrical 
supply, and to the curtailment of extensions of existing networks in 
every direction. This was not confined to the home trade, as diminished 
orders were observed in almost every area throughout the world in 
which the Company carried on its business. The continuing downs 
ward trend of the market offered no inducement to consumers to under- 
take new work or to fill up their deplenished cable stocks. The recent 
return of copper to its average price canie after the season was at an 
end, and it might, therefore, be said that practically the whole of the 
Company's business during the past year consisted of extensions 
which were absolutely necessary in connection with electrical 
supply stations already in existence. The subsequent stringency 
of the money market had delayed that improvement in business 
which might otherwise have been expected. Their business in 
Germany had been consolidated, and their own Oompany had been 
registered under German laws with its headquarters in Hamburg, 
excellent results having already attended this step. The available 
balanee for distribution was £81,357, and the directors recommended 
the payment of a dividend at therate of 10 per cent. per annum, with 
a bonus of 5s. a share, carrying forward, atter placing £10,000 to 
suspense account, a balance of £46,107. 

Mr. JoHN VARLEY seconded the motion. 

Mr. T. О. CALLENDEK (managing director) observed that the past 
year had been a good deal less satisfactory than the two previous years, 
The most important reason for the falling off in the business was the 
uncertainty which prevailed in regard to the price of copper, which 
had fallen from £122 per ton to something below £60. However, 
the Company was doing a fair business, and their works were occupied 
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to a very considerable extent. No large contracts had been placed 
with them, and, consequently, they were not so busy as they should 
have liked to be, but he was sure that the Company would get its 
fair share of all the business that was going. In his opinion an 
improvement in the business was sure to come, and the work waiting 
for execution which at present was hung up would, to a very large 
extent, be placed in the hands of this Company. 
The report was unanimously adopted. 


PERTH ELECTRIC TRAMWAYS. 


The ninth ordinary general meeting of the Perth Electric Tramwa 
(Western Australia) was held on the 22nd inst, Mr. Allen H. P. 
Stoneham, chairman of the Company, 5 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said that since the Company was formed they had expended no less 
than £23,625 of*undivided profits on capital account for exten- 
sions, they had repaid £18,989 of debentures, and had invested 
£6,210 in cash reserve fund, making a total of £48,824, which had 
been put aside out of profits in addition to paying dividends on the 
preferenoe and ordinary shares. 

Mr. OLIVER WETHERED seconded the motion, which was carried 
unanimously. 

A dividend was declared at the rate of 5 per cent. on the ordinary 
shares. 


WEST INDIA AND PANAMA TELEGRAPH. 


The report of the West India and Panama Telegraph Oo. for the 
half-year ended Dec. 31, 1907, to be presented at the meeting on the 
Ird prox., states that the amount to credit of revenue (including 
£1,000 transferred from income tax account) is £37,262, against 
£34,203 for the corresponding half-year of 1906, and the expenses 
have been £23,028, against £21,611. The result is, therefore, a 
balance of £14,234, to which is added £1,717 interest on investments 
and £1,014 brought forward, making an available total of £16,996. 
The directors propose a dividend on the first preference shares of 6s. 
per share for the six months to.Dec. 51, and on the second preference 
Bhares of £1. 6s. per share on account of dividends aocrued to 
Dec. 31, 1907. leaving a bslance to carry to current half.year's 
account of £557. The Board recommends payment of £1. 6s. per 
share to the second preference shareholders on account of accrued 
dividends. The traffic receipts for the six months show an increase of 
£2,074, as compared with the corresponding period of 1906. 


NEW COMPANIES REGISTERED. 


Santoni Aro Lamp and Engineering Co., Limited.— Registered 
May 13. Oapital, £3,000 in £1 shares. Objects: to carry on the 
business of electrica] and general engineers, contractors, manufacturers 
of electrical and mechanical appliances for lighting, power, and trac- 
tion, and to acquire the business of the arc lamp department of 
D. Santoni and Uo. formerly carried on at 15-17, Beauchamp-street, 
Brooke-street, E.C. No initial public issue. 

W. H. Davis and Sons, Limited.— Registered May 18. Capital, 
£50,000 in £1 shares. Objects: to carry on the business of manu- 
facturers of railway carriages and wagons, carts, trucks, vehicles, 
locomotives, engines, rolling-stock, conveyances, and railway and tram- 
way plant, ironmasters, founders, engineers, etc., and to acquire the 
business carried on by W. H. Davis at Doncaster, Yorks, and at 
Тете Junction, Derby. No initial public issue. Registered office : 
Bank-chambers, High-street, Doncaster. 

Unity Motor Eleetrical and General eering Co., 
Limited.—Registered May 9. Oapital, £1,000in £1 shares. Objects: 
to carry on the business of garage proprietors, motor, electrical, and 
general engineers, machinists, fitters, tin and copper smiths, etc. ; to 
acquire the business of the Unity Motor Electrical and General Engi- 
neering Works, Orchard-street, Bristol ; and to adopt an agreement with 
А. A. Taylor. No initial public issue. Table A" mainly applies. 
Registered office: 52, Queen-street, Bristol. 


E. A. Prevette, Limited.—Registered May 14. Capital, £3,000 
-in £1 shares. Objects: to acquire patents aud rights for inventions 
relating to an electrical burglar alarm and an electrical clock; to 

uire the business of E. A. Prevette at 35, Grove-road, Eastbourne ; 
and to carry on the business of electricians, mechanical, sanitary, gas, 
and water engineers, railway contractors, builders of electric tramcars, 
motorcars, etc. No initial public issue. Registered without articles 
of association. Registered office: 35, Grove-road, Eastbourne. 


Humphris Patent Gear and Engineering Co., Limited.— 
Registered May 15. Capital, £100,000 in £1 shares. Objects: to 
adopt an ement with the Humphris Engineering Syndicate for 
the acquisition of certain patents and rights referred to therein, to 
develop and turn to account the same, and to carry on the business of 
manufacturers of and dealers in motorcars, motors, cycles, carriages, 
vehicles, appliances, apparatus, lubricants, cements, solutions and 
enamels, engineers, indiarubber manufacturers, etc. No initial public 
issue. Registered office: 4, Albany-courtyard, Piccadilly, W. 


Liens Registered. 


Empire Roller Bearings Co., Limited (London).—Issue on 
May 12 of £450 6 per cent. debentures, part of series created 
re 28, 1908, to secure £600. Charged on the company’s under- 
taking and property, present and future, including uncalled capital. 
No trustees. No previous issue of same series. 


United Flexible Motallic Tubing Co, Limited (London).— 
Issue on April 28 of £1,500 5 per cent. debentures, part of series 
created July 24, 1906, to secure ,000. Oharged on the company’s 
undertaking and property, present and future. No trustees. Total 
amount previously issued of same series, 225,500. 

Electrolytic Alkali Co, Limited (Middlewich).—lIssne on 
April 25 of £250 and on May 2 of £100 debentures, part of series 
created July 9, 1904, to secure £60,000. Char, on the company’s 
undertaking and property, including uncalled capital. Trustees: 
Liverpool Mortgage Insurance Co., 6, Castle-street, Liverpool. Total 
amount previously issued of same series, £36,550. 

National Rail and Tramway Appliances Co., Limited 
(Liverpool).—Particulars of £1,000 debentures created by resolutions 
of Feb. 21 and March 12, 1908, have been filed pursuant to 
Section 14 (4) of the Companies’ Act, 1900. Property c : the 
company’s undertaking and property, present and fature, including 
e capital. No. trustees. he debentures are issued as 
eollateral security for the moneys owing on a mortgage dated 
Nov. 20, 1905. 

Liverpool Storage Co., Limited.—A trust deed dated April 27 
(supplemental to a trust deed dated Jan. 3, 1908. securing £20,000 
debentures) has been registered. Property charged: oertain land, 
containing 17,500 square yards, at Poulton-cum-Seacombe, with the 
erections thereon, and land containing 10,000 square yards at Barton- 
upon-Irwell, subject to certain reetrictions. Trustees : H. White- 
head, Haslem Hey, and J. Parks, Bank House, Manchester-road, both 
in Bury. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Globe Telegraph and Trust Co.—The directors announce s final 
dividend on the ordinary shares of 58. 9d. per share. 

Dewsbury.—The District Council have agreed to extend the electric 
cable from Newgate to the Hopton Congregational Church. 

Coventry.—The City Council have decided to extend the electricity 
mains to the Harefield Estate at an estimated cost of £500. 

Worksop.—The Council have approved plans submitted to them 
by the electrical engineer for an economiser, estimated to cost £525. 

Stepney.— The London County Council have sanctioned the 
borrowing of £9,500 by the Stepney Borough Council for electric 
lighting purposes. 

Axbridgo.—The Guardians have decided to secure the services of 
an expert to overhaul and report upon the condition of the generating 
plant at the workhouse. 

Sheffleld.— The Local Government Board will hold an inquiry on 
June 2 into the application of the City Council for sanction to borrow 
£20,000 for the purposes of the electricity undertaking. 

Wireless Telegraphio Installation for the Royal Yacht.—The 
King's new yacht ‘‘ Alexandra" is to be fitted with wireless telegraphy 
apparatus, and should be ready for use for the Oowes week. 

Rotherham.—The Council are seeking sanction to а loan for the 
р se of an electricity generating station, and an inquiry will 

eld by the Local Government Board into the application on June 2. 


Maxim Electrical Co.— We are asked to announce that the above 
company have removed their offices and stores to Maxim Works, 
Shernhall-street, Walthamstow, N.E., which will be their only 
address for the future. 

Bury.—At the meeting of the Electricity Committee of the Town 
Council it was reported that the profits for last year were £4,026. 
4s. 6d. Of this sum £1,000 is to be allocated to the general rate, and 
the remainder to the reserve fund. 

Greenock.—At the last Oouncil meeting it was reported by Mr. 
J. A, Robertson, the engineer, that 545,598 units of electricity had 
been generated during March, or an increase of 49,703 units over the 
corresponding month of last year. 

Boston.—The Board of Trade have revoked the Boston Electric 
Lighting Order, 1906, as confirmed by the Electric Lighting Orders 
Confirmation (No. 4) Act, 1906, as to the whole of the area of supply, 
"à from May 12, 1908, and the revocation is to take effect from that 

te. 


British Columbia Electric Railway Co.—An interim dividend' 
on the preferred ordinary stock will be paid on May 30 at the rate оѓ 
5 per cent. per annum in respect of the half-year ended March 3ʃ,. 
1908, together with an additional dividend at the rate of 1 per cent. 


per annum for the nine months ended March 31, 1908. 

Hanley.—The Electric Lighting Committee have received a letter 
from the Local Government Board stating that, of the desired loan of 
£21,969 for which application had been made, they sanctioned the: 
borrowing of £20,643. The sanctions were referred to the Finance 


Committee with a request to raise the amounts therein named. 


Electrical Orders.—The House of Lords Examiner had before him 
on Monday last а Bill to confirm electric lighting provisional orders 
relating to Bridgend (extension), Llandaff and Dinas Powis (amend- 
ment), and Llansamlet (amendment). The Standing Orders were 
к to be duly complied with, and the Bill was reported for second 
reading. 

Sunbury.—The Board of Trade have revoked the Hampton Wick 
and District Electric Lighting Order, 1904, as confirmed by the Electric 
Lighting Orders Confirmation (No. 6) Act, 1904, as to so much of the 
area of supply as is included within the urban districts of Sunbury 


and Feltham and the parishes of Hanworth, Ashford, and Shepperton, 
as from May 12. 
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. Merritton (Ontario). —Mr. Н. L. Aitkens, consulting engineer, of 
Toronto, has submitted to the Council his estimate of the cost of an 
electric light plant to be owned by the Municipality. It is as follows: 
wire, 1,410 52dol.; poles, 752°78dol. ; supplies, 502:14dol.; arcs, etc , 
275 50dol.; transformers, 882°70dol.; engineering and contingencies, 
582 ‘46dol.—total, 4,207 10001. 

Glasgow.—An outbreak of fire occurred about 11 o'clock on the 
night of the 25th inst. in that part of Glasgow Royal Exch«ngs- 
buildings occupied by the National Telephone Co. Thea fire brigide 
were immediately summoned, and they were successful in s.ppressing 
the outbreak before any very considerahle damago was done. It is 
estimated that the loss will not exceed £100. 


Stirling.— Mr. Papworth, borough electrical engineer, submitted 
his monthly report to a meeting of the Lighting Committee on May 6. 
The report stated that for the four weeks ending April 11 the units gene- 
rated were 27,176 as against 24,784 units generated during the same 
period last year. The total number of connections for all purposes 
was 24,095, as against 22,063 connections during same period last 
year. 

Stoke-on-Trent.—At the last meeting of the Electricity Oom- 
mittee the electrical engineer presented his monthly report, in which 
he stated that during the month of April 35,100 units had been sold, 
an increase on the corresponding period of last year of 126 per cent. ; 
and that the number of consumers now on the books was 365, repre- 
senting а total of 15,501 32-watt lamps for lighting and heating, and 
6253 h.p. in motors. 


Southend.—At the last meeting of the Council the borough 
accountant reported that the income and expenditure on the electric 
lighting undertaking for the past financial year were approximately 
£20.870 and £18,670 respectively, showing an approximate profit of 
£2,200, as compared with £946 on the previous year's working. The 
Council decided to install festoons of bulb lamps near the bandstand 
enclosure at an estimated outlay of £245. 


Electrical Development Co. of Ontario.—The Canadian Agency, 
fiscal agents of the Electrical Development Co. of Ontario, have 
authorised Messrs. Chaplin, Milne, Grenfell, and Co. to receive on 
their behalf for transmission to Canada certificates for common stock 
of the company, to be exchanged for 6 per cent. preference stock, 
pursuant to the terms of the scheme of arrangement, as notified in the 
company's circular to the shareholders, dated April 6, 1908. 


Donoaster.—The Electric Lighting Committee require another 
£20,000 to provide for the general growth of the system.in the city. 
The undertaking is developing so satisfactorily that there is a constant 
demand for new capital, chiefly for mains extensions, transformers, 
new sub-stations, etc. The Finance Consultative Committee have 
agreed to the араса of £20,000, and а Local Government Board 
inquiry is to be held relative to the proposed loan on June 2. 


Grimsby.—At Monday's meeting of the Grimsby Electric Lighting 
Committee it was reported that a profit of over £2,000 had been made 
on the year's working, and the report was adopted as satisfactory. 
Mr. W. A. Viguoles, the engineer, said that he had been in further 
communieation with the Admiralty with regard to the wireless station 
to be established at Humberstone, and he expected to be in the position 
t» place an agreement between the department and the Admiralty for 
the supply of current. 


Ontario.—The Canadian Agency, as fiscal agents of the Electrical 
Development Co. of Ontario, have authorised Messrs. Chaplin, Milne, 
Grenfell, and Oo. to receive on their behalf for transmission to Canada 
certificates for common stock of the company to be exchanged for 
6 per cent. preference stock, pursuant to the terms of the scheme of 
arrangement as notified in the company's circular to the shareholde-s, 
dated April 6, 1908. Common stock certificates should be endorsed 
in blank and deposited with Messrs. Chaplin, Milne, Grenfell, and Co. 


Stock Exchange.—The Stock Exchange Committee has appointed 
special settling days as under: June 4—Mexican Light and Power 
Co.’s scrip for 1,500,000dol. 7 per cent. cumulative convertible pre- 
ference shares of 100dol. each, fully paid ; June 11—African Rubber 
Co.'s 50,000 vendors’ ordinary shares of £1 each, fully paid, Nos. 5,001 
to 35, 000; and have ordered the Bntish Aluminium Co.’s further 
issue of 20,000 ordinary shares of £5 each, fully paid, Nos. 40,001 
to 60,000, and 20,000 7 per cent. cumulative preference shares of £5 
n fully paid, Nos. 40,001 to 60,000, to be quoted in the offi-isl 

ist. 


Norwich.—At the last meeting of the City Council the Electricity 
Committee recommended that the estimate of expenditure upon which 
the loan of £25,000 authorised by the Council on Feb. 19, 1907, to be 
raised for capital expenditure to Dec. 51, 1908, was founded, be 
amended by the subetitution in the estimate of а water-tube boiler 
with feed-water economiser, steam feed, ash elevator, hopper brick- 
work foundations, etc., at an estimated cost of £3,650 in lieu of two 
boilers and other works estimated to cost £2,200 ; and that application 
be made to the Local Government Board for sanction to borrow the 
additional sum of £1,450. This was agreed to unanimously. 


Haslingden.—Representatives of the Building Committee of the 
Guardians met representatives of Rawtenstall Corporation on the 23rd 
inst., when Rawtenstall made the following offer: to supply the 
workhouse building with electricity at the price of 3d. per unit, the 
Guardians to give a guarantee that they would take at least 25,000 
units, the other conditions to be as previously. Rawtenstall also 
agreed to maintain the necessary cable. The Building Committee had 
resolved that further information be obtained, and a committee was 
appointed to visit Bury, Burnley, and other workhouses that have 
A installation and make inquiries. 

Whitley.— At the last meeting of the Upper District Parish Council 
& letter was read from the Yorkshire Electric Power Co. enclosing the 
plan of electric power lines proposed to be ereoted between Thornhill 
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and Skelmanthorpe, and requesting permission to erect overhead wires 
over cortain publie roads in the Whitley Upper district, which will 
croes Denby-lane, Ben Booth-lane, Wakefield main road (between 
Grange Moor and Grange Ash), also Flockton-lane. On the motion of 
Councillor Hinchliffe, seconded by Councillor Inman, it was decided 
to grant the company permission to erect the proposed overhead wires 
subject to the Acts of Parliament and regulations in respect thereto 
being complied with. 

Bristol—A gas explosion, which caused somo alarm in the St. 
George district, occurred at the shop of а Mr. Coles, conf ctioner, 
etc., 69, Gerrish avenne, Whitehall, сп the 23rd inst Shortly after 
eight o'clock Coles went to a back room with the intention of lighting 
the gas stove. He struck a match, а loud report followed, and a huge 
flame shot from the stove, Coles being blown through the doorway in 
a semi-conscious conditicn. The kitchen was partial y wrecked, and 
the glass roof blown off. The dining-room window was also blown out 
bodily, and fell into the street, the venetian blind was also torn and 
twisted, whilst a quantity of crockery which was on a shelf near the 
stove was blown to atoms 

Tarbines in Mills. —The Falcon Spinning Co.—a new firm—is 
adopting steam-turbines for driving purposes at their Bolton factory, 
which is to contain nearly 100,000 spindles. The experiment will bo 
watched with interest by millowners in that important cotton centre, 
as the Falcon Works will he the first mill in that part of the country 
to utilise such power. The equipment is being made at Messrs. 
Musgrave's Globe Works, Bolton. Tho turbines are of the Zoelly 
type, and are in pairs of 900 nh.p. each, with a maximum 
of 1,200 n.h.p., running at a normal speed of 5,000 r.p.m. The 
dynamo is coupled direct to the shaft of the turbine running at the 
same speed. The generator is being made by Messrs. Siemens, and is 
on the three-phase system. 

An Electric Light Regulator.—It is possible that the incan- 
descent electric lamp will soon be susceptible to the same amount of 
regulation as gas, for there is now on the market a lamp operated by a 
chain which is capable of three degrees of illumination. One point 
sheds an illumination of 80 per cent. of its total capacity, which, in 
the case of the 16-c.p. lamp, isjust sufficient to indicate the location 
of the lamp to one entering the room and who may want to reach the 
light in order to turn it up higher. This tiny glow does away with 
the necessity of groping around in the dark in the search for the lamp, 
often at the sacrifice of some bric-a-brae or furniture of the room. The 
second point of adjustment causes the filament to glow at about three- 
quarters of the lamp's capacity. 


Redruth.—At the last Urban Council meeting the clerk reported 
receipt from the Telegraph Department of au enlarged plan of the route 
of the proposed underground cable, as desired by the Council. Captain 
Hooper thought it more desirable that the cable be laid in the carriage- 
way instead of the pavements. Instead of running through Fore- 
street, it should be diverted opposite the Wesley Chapel and proceed 
via Station-hill and Penrhyn-street to the bottom of West-end. Mr. 
Trestrail saw no reason why the cible should not be laid throughout 
on the south instead of the north side of the proposed route. This 
would avoid nearly all interference with pavements, and be found 
much easier for excavation. The clerk was instructed to write the 
Department embodying these suggestions. 


Erith.—At a meeting of the Lighting and Tramways Committee of 
the Urban District Council, the electrical engineer submitted a return, 
in the form required by the Local Government Board, showing how 
the sum of £9,628 for mains, house services, ete., which was included 
in the loan of £19,878 sanctioned by the Local Government Board on 
March 8, 1905, had been expended, also an 5 of the pre- 
posed loan of £5,000 between extension of mains, transformer», 
motors, house services, meters, «tc. The return, which was made up 
to March 31, 1908, showed an actual expenditure of £9,835. 198. bd. — 
., £207. 19s. 5d. in excess of the sum of £9,628, included in the 
above-mentioned loan of £19 878. The committee recommended that 
this return be transmitted to the Local Government Board with a 
statement showing the proposed allocation of the further loan of 
£5,000. 

Sutton Coldfield.—The annual report of the borough of Sutton 
Coldfield elect:ic lighting undertaking for the year ended March last has 
just been issued. Mr. T. Duesbury, the engineer and manager, congratu- 
lates the department on its financial position, and on the fact that asthe 
result of the year's working there was & balance to the good sufficient. 
not only to cover all the heavy capital charges but to wipe out the 
deficit brought forward from 1907, and leaves а small balance to be 
carried forward. This favourable result had been obtained in the face 
of dearer coal. The capital expenditure during the period under 
review was 21 204, bringiog the total up to £41,508, of which suni 
£6,429 had been repaid. The consumption for power, heating, and 
cooking purposes showed an increase larger than the percentage 
inerease for lighting. The average price for all classes of supply was 
$'24d. per unit. The gross profit before providing for capital charges, 
was £2,691, or 6:61 per cent. on the average capital outlay. | 


Plymouth.—At the last meeting of the Council Electricity Com- 
mittee application was received for the supply of electric current to 
the houses in course of erection on the Hotel Metropole site, the Hoe, 
and the electrical engineer was instruct»d to Jay the necessary cable. 
The monthly return on the working of the electricity undertsking 
showed that during April 176,579 units were sold, producing an esti- 
mated revenue of £1,808. 133. 4d. In the corresponding month of 
last year the consumption of current was 155,012 units, and the 
receipts were £1,633. 14s. 7d. The Corporation trams were chiefly 
responsible for the increase to that of consumption and receipts, the 
cars paying £709. 10s. 2d. for 97,504 units, against £583. 19s. 114. 
for 80,091 units last year. There was a small increase in the use of 
current for private lighting, and a proportionately large increase in 
the consumption for power purposes, At the end of April the number 
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of consumers was 944, against 883, and the lamp connections 78, 787, 
against 66,510 last year. 

Tork. — An additional electric cable has been found necessary for 
the west side of the Ouse. The Electricity Committee report that the 
engineer has informed them that at present the east and west sides 
of the River Ouse are connected only by one distributor cable which 
has to supply current to the far end of Knavesmire, and that it is 
necessary there should be an additional cable, 80 as to provide a 
duplicate supply &s well as to serve for bringing up the pressure. He 
estimates the cost of carrying out the work at £ The committee 
have instructed him to advertise for tenders for carryiog out the work. 
The committee's statistical return for the month of April states that 
the units generated were 111,387, and approximate units sold 92,734. 
The horse-power of motors connected during the month was 12, 
making a total to date of 1,0401. Two hundred and ninety-three 
8-c.p. lamps were connected, bringing the total to 60,765, and the 
total equivalent 8 c. p. connected to date of 86,771. 

Bolton.—4A long discussion took place at the Town Conncil meeting 
on the question of rates and the contributions in aid thereof from 
profitable municipal undertakings. Mr. H. M. Harwood condemned 
the proposal of the Electricity Committee to vote £7,50) out of their 
profit in aid of the rates, and moved that the sum should not exceed 
£6,000, as last year. Не said the net profit of the department this 
year was £2,900 less {һап last year, and it seemed curious that they 
should inorease their dividend by £1,500. Mr. Alderman Ber 
thought they were justified in granting £7,500, and Mr. Marshall 
thought Mr. Harwood's attack on the committee was unfair. Mr. 
Alderman Knowles Edge was of opinion that to relieve the rates would 
do more good than to reduce the price of electricity. Mr. Waddington, 
who had seconded the amendment, argued that the system they were 
adopting was bad, and said the departments deluded the public by 
not only taking the profits made but estimating the profits for the 
ensuing year. The amendment was defeated by a large majority. 

Bath.—The Town Council on the 25th inst. resumed the debate on 
the proposed sale of the electric light works to Mr. Schenk. A letter 
was from the electric tramway company pointing out that the 
electric lighting and electric tramway could be managed with ter 
economy in conjunction with one another and pointing out that at 
the expiration of 52 years from the opening of the tramway the Oor- 
poration had the option of purchase, and any benefit which the tram- 
way might derive from the amalgamation of the two undertakings at 
the геше time would be of even more benefit to the city, as they 
would have the option of taking over the two undertakings in the 
amalgamated form at the end of the period stated. While the com- 
pany could not make any definite proposal, they could at least 
guarantee the Corporation against any further calls upon the rate- 

ayers, and make arrangements whereby the Corporation would not 
ease the undertaking entirely. It was proposed that the debate on 
Mr. Schenk's offer should be discontinued, but the Council decided 
by a majority to go on with the debate. An amendment was pro- 
posed by Mr. Johns, '' That, while the Council declined the promised 
offer by Mr. Schenk, they would be prepared to lease the under- 
taking for a term of years to be decided by the Council. After con- 
siderable discussion the amendment was defeated by 28 votes to 8, 
and the report adopted, with the added clause: ''That tho sum of 
£22,500, which it is proposed should be paid as a deposit, should be 
paid down by Monday next, June 1." 

Stalybridge.—On the 19th inst. Mr. Н. К. Hooper held an inquiry 
at the general offices of the Stalybridge, Hyde, Mossley, and Dukin- 
field Joint Tramway and Electricity Board relative to an application 
by the Board to borrow £25,225 for electricity purposes. Mr. Simister, 
in making the application on behalf of the Board, said the plant 
covered by the last sanction was quickly loaded to its full capacity. 
Nevertheless, the demands for power had increased, and the Board 
had, alter carefully considering the matter, decided to make applica- 
tion to the Local Government Board for sanction to the borrowing of 
& further eum of £25,000, and that inquiry was the result. Demands 
for power had been received from the persons and firms contained in the 
statement he now submitted. It was impossible to do this with safety 
with the шек! turbines and engines, and the Board estimated that 
they would require the extra machinery as follows: one 2,000. kw. 
turbine and condenser, with the necessary details ; three Lanoashire 
boilers and the necessary pipework, and other details; and auxiliaries, 
including pumps, valves, and other matters. The estimated cost of 
this punt was £20,223. The Board further estimated that they 
would require transformers which would cost £5,000, making a total, 
roughly s king, of £25,000. If that application, therefore, were 
sanctioned, the d would then be in a position to cope with the 
demands which were now, and which fora little time, at any rate, 
would be made upon them, and, taking the last sanction and the result 
as a criterion, they felt confident that this extra plant would put the 
electricity undertaking of the Board in a strong commercial position. 
Mr. Robert Blackmore, the Board’s engineer, then gave detailed 
evidence, being examined at length by the inspector. Mr. Ives briefly 
cross-examined the witness as to the question of the cost of the making 
of electricity and the retailing price to consumers, and the inquiry 
terminated after the inspector had been formally thanked by Mr. 
Simister. 

Bridlington.—The borough electrical engineer, Mr, A. J. Beckett, 
has submitted the following report of the past year's working of the 
Corporation electricity department to the Electricity Committee, and 
it will be read at the next meeting of the Town Council: ''In present- 
ing the pary costs and results of the year’s working, April 1, 1907, 
to March 51, 1908, I am pleased to say the year has passed without 
any interruption of the supply due to breakdown of plant or mains. 
During the year extensions have been made in the plant, comprising a 
new bore to the well 140ft. deep and pipework connected, and I um 
pleased to report an excellent supply ot water, and of fairly good 
quality, very superior to the water previously taken from the sump, 
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Cruse controllable superheaters have also been installed on both 
boilers, The whole plant had been thoronghly overhauled during the 
winter and spring months, and reported on satisfactorily by the 
inspector for the National Boiler and General Insurance Oo. The 
distributing mains have been added to by large extensions running 
from Prospect-street to the pavilion in the esplanade, and an extension 
from Market-place to Mill-lane, Marton-road, in addition to several 
smaller extensions. vepres new consumers have been connected to 
the supply, equivalent to 2,500 8-0. p. lamps, and extra public lamps have 
been connected. Та calling your attention to the duret resented, 
you will notice an increase in output of 29,391 units sold for the 
year, and an increase of 54,120 units generated, giving an inoreased 
revenue of £412, making a total revenue of £4,462 for the year, this in 
spite of the fact of the introduction of the new metallic-filament lamps 
to which most of theold consumers have changed over aud all the new 
consumers have installed, the electrical energy for the same candle- 
power.required being only 25 per cent. of that taken by the ordinary 
carbon-filament lamps, the total cost being £2,287, or ап increase of 
£312 over last year, showing au increased gross profit from £2,076 to 
£2,175, or an increase of £99. This, I feel confident, you will regard 
as extremely satisfactory, when you take into consideration the fact that 
соз], for which we paid 8s. 6d. per ton, this year has cost 11s, 6d. per 
ton, making a difference of £212 for the year. Thirty pounds has 
also been charged more for water than the year previously. We have 
thus been at а disadvantage of £242 this year compared to last, and 
in spite of same show an increased gross profit of £99." 


TRACTION. 


Thormit Rail Joint.—The Birmingham Corporation have specified 
the use of the ''Thermit" railjoint in connection with the recon- 
struction of their Bristol-road tramways. 

Hackney.—The Borough Council have given their sanction to the 
scheme for the electrification of the tramways in Lea Bridge-rosd on 
the overhead trolley system. А through service of electric cars will 
thus be provided to Epping Forest. 

Tottenham.—CThe electric trams now run direct from Wood Green 
to Stamford Hill. Hitherto the Wood Green trams have only gone 
as far as Tottenham, but the Bruce-grove extension has now been 
opened, thus linking up the two journeys. 

Buenos Ayres and Belgrano Electric Tramways Co. — 
Receipts for the week ending May 20, 1908, were £3,696; corre- 
sponding period last year £3,960—4decrease, $204. А tes from 
Jan. 1, 1908, £75,901; aggregates from Jan. 1, 1907, £75,612— 
increase, £292. 

Nowport.—The total receipts of the Newport pon tram. 
ways for the week ending May 25, 1908, were £655. 16s. 64d., a 
decrease of £211. 4s 74d. as compared with the returns of the corre- 
sponding week of last year (Whit week). 'The number of passengers 
carried was 152,556. 

Campbeltown and Machrihanish Light Railway.—The Board 
of Trade announce that they have confirmed the Campbeltown and 
Machrihanish Light Railway (Amendment) Order, 1908, amending 
the Campbeltown and Machrihanish Light Railway Order, 1905, by 
increasing borrowing powers and for other purposes. 


Newcastle.—The new tramlines in New Market-street, Newcastle, 
are now completely installed, and as the thoroughfare is nearly ready 
for through traffic Colonel Von Donop, on the 19th inst., inspected 
the lines which, when opened in a few days, will carry the traffic from 
Scotswood to Byker, and be а subetantial relief to the present con- 
gestion of the service in New Bridge-street. 

Bury.—The Tramways Committee of the Council have decided to 

ut in another cross-over on the Market-place, between the Peel and 
neashire Fusilier Memorials, for use in connection with the Bury- 
to-Bolton service. The use of this cross-over will obviate the necessity 
of the cars on the Bury and Bolton section going on to opposite the 
athenæum to reverse for the outward journey. 


Great Harwood.—At the last meeting of the District Council Mr. 
T. Noble presented a report of the light railway inquiry at Blackburn. 
The impression was conveyed, he said, that the scheme would be 
proceeded with within the next two years, and the opinion was 
expressed that the suggested tramway would tend to link up the three 
townships of Harwood, Rishton, and Clayton by the erection of 
property en route. 


Philadelphia.—T'wo electric tramcars crowded with км 
collided on the 21th inst. at Philadelphia while going at full speed 
The accident is believed to be due to a mistake on the part of a points 
man, who allowed an up car to run on to the down line. Both cars 
were wrecked, and the passengers were hurled into the road iu all 
directions. Four persons were killed on the spot and 75 more were 
hurt, many severely. 


Wallasey.— For some time past an agitation has been made by the 
residents of Poulton for & better method of transit to and from 
Seacombe Ferry. Their wants were partially met a short time ago 
by a service of "buses, but at a meeting of the Wallasey Traniways 
Committee it was decided, after careful consideration, to recommend 
the Council at the next meeting to extend the tramway service from 
Wheatland-lane, Seacombe, to St. Luke’s Church, Poulton. 

New South Wales Government Railways and Tramways.— 
For the quarter ended March 31 the revenue of the New South Wales 
Government railways and tramways amounted to £1,181,229, a 
decrease of £31,727 compared with the corresponding period of 1907. 
The decrease was due to the falling off in the grain traffic. For nine 
months of the current financial year earnings show an increase of 
£164,604, which is gratifying in view of the fact that during the 
preceding year reductions in the fares and rates were made to the 
estimated value of £300,000. 
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Penarth.—<A special meeting of the Penarth Council has been held, 
when the proposed Penarth-Oardiff tramway scheme was discussed, 
and a suggestion made that a poll of the town should be taken as to 
whether the residents were in favour of the scheme, and, if so, 
whether it should be carried out by the Council or a private company. 
It was decided to write the Local Government Board in order to 
ascertain whether the Council have power, under the Public Health 
Acts, to take a poll of the town. Upon a reply being received the 
matter will be further considered. 


Sao Paulo Tramway, Light, and Power Co.—The gross 
earnings of this company for the past year were 2,111.523dol., an 
increase of 92,819dol. on 1906, and net earnings 1,395,873dol., com- 
pared with 1,568,162dol. Three quarterly dividends of 2 per cent. 
each and one of 2} per cent. have been paid, 100,000dol. placed to 
the credit of contingent account, and ,974dol. carried forward. 
The company have secured an exclusive 30-year concession for the 
distribution of light and power in the municipality of Sao Bernardo, 
including the town of that name distant 10 miles from Rao Paulo. 


Dumbarton.—The contractors for the Dumbarton County tram- 
ways had a trial run of the section of the line betwoen Dumbarton and 
Alexandria last week. Everything worked satisfactorily, The Board 
of Trade inspection followed, and the line was thrown open for public 
traffic on a 10-minute service of cars between Dumbarton, Renton, and 
Alexandria. The contractors are now busy with the next section of 
the Glasgow to Loch Lomond. route—viz., that from Alexandria to 
Balloch. The line between Dumbarton and the present terminal of 
the Glasgow Corporation system at Dalmuir wili be completed for 
traffic next month. 


Aldershot.—At a meeting of the County Council it was reported 
that the Light Railway Conimissioners had settled the draft of the 
order authorising the coustruotion of light railways iu the urbau 
districts of Aldershot and Farnborough, and had submitted it to the 
Bosrd of Trade. Provisions had been inserted in the order for the 

rotection of county interests, aud with regard to the by-laws regulat- 
ing the conduct of traffic, preventing overcrowding of the carriages, 
апд dealing with other matters of good order and government, the 
power to make these by-laws had, as to the portion of the railway in 
the county, been vested in the Hants County Council. 


Belfast —At the meeting of the Tramways and Electrical Оош- 
mittee on the 18th inst., Sir Robert Anderson, Lord Mayor, presiding, 
а letter was read from Mr. Rodden, of the Whitewell and Cavehill 
Tramway Oo., stating that having considered the Council's resolution 
relative to the establishment of a thiough service between Castle 
Junction and Glengormely, and also the terms of the Manchester- 
Oldham agrcement те the distribution of fares, they were prepared to 
accept in principle the Corporation's proposal. The question of 
details, it was suggested, could be left between the manager and a 
representative of the company, which was finally decided upon. 


Aberdeen.—A long and lively discussion took place at the last 
meeting of the Tramways Committee of the Town Council over a pro- 
posal to r.arrange the tramway car fares in the city, to give additional 
yd. fares or abolish the present 4d. faros on certain routes, and to 
rearrange the price of composition tickets, the price for the latter 
being, by a number, considered unsatisfactory. Ultimately the matter 
was remitted to the tramway manager and a sub-committee to bring 
up а report for consideration at a future meeting of the committee. 
It was unanimously agreed to recommend that Messrs. Griffiths and 
Millington, London, be granted a renewal of the contract for the 
ome on the cars fur the next five years at the former terms— 

624. 


Burton.—On the 19th inst. the members of the Tramways Com- 
mittee witnessed an interesting tramway brake experiment with 
Mr. Pringle’s (manager of the tramways) patent on the Bearwood-hill- 
road. The device consists of à foot long bar of specially-hardened 
steel, fitted in a position under and bobind each of one pair of wheels. 
When the brake is operated the bar dropsinto a notch of the rail, and 
forms a kind of wedge on to which the wheel runs. Even on а wet 
surface, when with hand and electric brakes the wheels are locked and 
skidding, the dropping of the new brake brings the car to a standstill. 
The experiments were most successful. On proceeding down the steep 
hill at the rate of 114 miles per hour the car was brought to a stan 1- 
still quite easily within seven or eight yards. 


Glasgow.—The traffic returns issued on the 26th inst. for the weck 
‘ending last Saturday is the semi-final one for the present financial 
year of the Glasgow Corporation айча department, which ends 
next Sunday. From June 1, 1907, until last Saturday there were 
221,954,616 passengers carried, as compared with 220,4.3,902 in the 

res riod of the preceding financial year, an increase of 
1,520,714, while the receipts have been £886,931. 15e. 2d., in com- 

rison with £872,865. 13s. 3d., an increase of £14,066. 1s. 114. 

ere are now 894 miles of double track open for traffic, or one mile 
more than a year ago. Last week the cars ran 599,526 miles, in com- 

rison with 3597, 190 in the corresponding week of last May ; carried 
‚471,290 passengers, as against 4,522,915; and drew £18,217. 
19s. 1d., in comparison with £18,192. 7s. 7d. 

Erith.—At the last meeting of the Council Tramway Committee, in 
view of the ар roaching completion of the London County Council 
tramways to А bey Wood, the clerk was instructed to communicate 
with the London 5 and suggest the desirability of an 
arrangement for through kings between Erith and Beresford-square, 
Woolwich, and vice versa. The tramway manager submitted the 
undermentioned figures showing the financial result of the tramway 
undertaking for the year ending March 51 last: total income, £8,539. 
Os. lld., average per car mile 6:571.; working expenses, £8,593. 
8s. 3d., 6°26d. ; gross profit, £145. 12s. 8d., 0`114.; loan charges, 
£4,594, 158. Ad., 5:434. ; net deficiency, £4,449. Os. 8d., 5 52d.; 
passengers carried, 2,288,491 ; car miles traversed, 521,552, 


Falkirk.—At a meeting of the Council Finance Committee held on 
May 13 the town clerk read a letter, dated May 6, from the Board of 
Trade as to the appointment of an arbiter in connection with the 
dispute with the tramways company as to payment of the accounts, 
iid suggesting that in the vircumstances it might appear desirable to 
the Burgh Councils of Falkirk and Grangemouth to accept by agree- 
ment with the company the appointment of an arbiter by the Sheriff 
of Stirlingshire. A letter was also read from the town clerk of Grange- 
mouth, stating that his committee had unanimously agreed to accept 
the suggestion and to refer the whole accounts, provided the Town 
Council agree, and it was agreed to accept the suggestion. 


Wrekenton.—The efforts of the Wrekenton and District Tramway 
Extension Committee to secure the original project of extending the 
Gateshead trams to the Mechanics’ Institute at Wrekenton is likely to 
be accomplished. The railway company have agreed to run a loco- 
motive engine over the level crossing and abandon the haulage ropes, 
which were considered by the Board of Trade to be dangerous to the 
trams crossing the railway at the north end of the vill Repre- 
sentatives of the railway company, tram company, and Gateshead 
Council will meet shortly to consider the defraying of the cost of 
erecting gates at the railway in question for the further safety of the 
public and in order to meet the wishes of the Board of Trade. As 
the cost will not be large, no difficulty is anticipated regarding the 
matter. 

Light Railways Act, 1896. —The Board of Trade have recently 
confirmed the undermentioned orders made by the Light Railway 
Oommissioners: (1) Wolverhampton and Cannock Ohase Railway 
(Light Railway) Amendment Order, 1908, amending the Wolver- 
hampton and Oannock Chase Railway Act, 1921, and the Wolver- 
hampton and Oannock Ohase Railway (Light Railway) Order, 1907, in 
reference to the fund deposited in respect of the application for the 
Act of 1901 and otherwise ; (2) Clacton-on-Sea and St. Osyth Light 
Railway (Extension of Time) Order, 1908, reviving the powers granted 
and extending the periods limited by the Clacton on-Sea and St. Osyth 
Light Railway Order, 1904, for the compulsory purchase of lands, and 
for the completion of the railway and works by that order authorised, 
and for other purposes. 


Dundee.—Some discussion took plese at an adjourned meeting of 
Dundee Town Council over & proposal that the tramways department 


should make a payment of £1,000 to the common good. Mr. George 
Stevenson asked if such a step were legal, and what precedent there 
was for it. The Town Olerk replied that Dundee had exactly as much 


power to contribute to the common good from their tramway revenue 
as the city of Glasgow. Mr. Stevenson moved that the matter be 
remitted back, but, by 14 votes to 2, it was agreed to authorise the 
contribution. It was agreed to send a deputation to the Continent to 
inspect a trolley-car system with a view to its adoption in Dundee, 
and it was mentioned that if this system were adopted in Dundee 
there was a possibility of a private enterprise extending the system to 
outlying suburbs of the city. 

Huddersfield.—The consent of the Board of Trade haviug been 
received for the doubling of the Huddersfield Oorporation tramlines 
in St. John's.road, Lockwood-road, Bridge-street, Woodhead-road, 
Storthes, and Wakefield-road, a commencement has been made on the 
Moldgreen section from Somerset-road to the Boar's Head Inn. It is 
hoped that the permanent lines will be completed in а comparatively 
short space of time, and in the meantime а special section of rail has 
been laid on the setts in order to obviate breaking the ordinary service 
of cars. The other routes will be done in turn. The doubling of the 
rails in Westgate, Trinity-street, West-hill, and Westbourne-road is a 
matter still to be settled, and it will be remembered that last week 
this section formed the subject of an inquiry by Lieut.-Oolonel Druitt 
on behalf of the Board of Trade. 


Govan.—The Corporation Tramways Committee's report makes 
interesting reading. Chief interest has reference to the proposals for 
new routes and the extension of some at present in existence. After 
considering the report, the sub-committee on extensions resolved to 
recommend that the following lines be constructed as soon as possible : 
Radnor-park, Clydebank (after consultation with the Olydebank Town 
Council); Rouken Glen, via Thornliebank ; Burnside. It was decided 
to recommend that in the first provisional order to be applied for by 
the Corporation parliamentary powers be asked for the construction 
of the following extensions: Oathcart-road (already approved of by 
the Corporation); Old Edinburgh-road ; Orow-road ; Olarence-drive ; 
University-avenue ; Baillieston to Langloan, Ooatbridge (if the Tram- 
way Committee are satisfied after visitation). 


The report of the Tramways Committee for 
presentation at the monthly meeting of the Council on June 2, 1908, 
is as follows: The committee submit the accounts aud balance-sheet 
for the year ended March 31 last. From these it is seen that the 
gross profit for the year amounts to £121,111. 188. 2d., and after 
providing for interest and sinking fund on capital and paying £2,306, 
the balance of the expenses in connection with the Corporation Bill 
of 1907, there remains a net profit of £72,057. 7s. 8d. The committee 
propose to lace the sum of £37,037. 7s. 8d. to the reserve fund, 
which will then stand at £64,015. 14s. 10d., and the balance, £35,000, 
will as directed by the Corporation Act, 1903, be carried to the 
borough fund. "The amount proposed to be carried to reserve fund is 
in excess of the amount based on the calculations made by the com: 
mittee, and mentioned to the Council in June last, but the cha 
for interest and sinking fund will be heavier next year, and probably 
some of the expenses will be increased.” 

Bristol.—At the House of Lords on the 20th inst., the Bill pro- 
moted by the Bristol Tramways and Carriage Oo. to extend the time 
for the construction of certain authori tramways, and for the 
acquisition of lands in connection therewith, came before the 
Select Committee on Unopposed Bills, the Earl of Onslow presiding. 
Opposition had been offered to the scheme by the Corporation of 


784 


THE ELECTRICAL ENGINEER, MAY 29, 1908 m 


per 


Bristol, but that was recently withdrawn. Mr. Pritt, of the firm of 
Messrs. Sherwood and Oo., parliamentary agents, appeared for the com- 
pany, and explained that by the Bristol Tramways (Extensions) Act, 
1904, the company were authorised to construct tramways and acquire 
lands and widen certain streets. It was necessary that these powers 
should be extended. The Bill proposed that the powers granted by 
the Act of 1901 for the construction of the tramways, other than 
tramway No. 2, shall be extended, and may be exercised by the 
company as regards as much as are within the city, for the period of 
three years from Aug. 15, 1908, and as regards the remainder for the 
period of three years from Aug. 15. 1909. The Bill also provides that 
if the tramways are not completed within the extended periods, the 
company shall lose their power, except as to so much as shall then be 
completed. Evidense having been called iu proof of the preamble, 
ihe Bill passed thecommittee, and was ordered to be reported without 
amendment to the House for third reading. 


Southend.—At the last Town Council meeting plans were sub. 
mitted by the surveyor for the propo:ed esplanade extension from the 
Gutters to the Half-Way House. With regard to the cost of the 
work, tho town clerk reported the Corporation were entitled to defray 
the same by raising a covering loan unler the borrowing powers 
granted by the Light Railways and Electric Lighting Extensions 
‘Order, 1904. It was, therefore, in his opinion, unnecessary to make 
special application to the Local Government Board for borrowing 
powers, as it was quite practicable to carry out the Oouncil’s inten- 
tion to execute the works as a public improvement by charging the 
amounts of the annual be te of loan and interest necessitated by 
the work to the general district rate instead of to the light railway 
fund. The town clerk further reported that if the above course were 
adopted the loan repayments could be spread over a period of 40 years 
by the authority of the light railways order, and that application to 
the Local Government Board for borrowing powers, together with the 
delay attendant thereon, would be obviated. It was recommended 
that the suggestion of the town clerk be approved and adopted. The 
Light Railways Committee also approved this procedure, the minute 
adding: ''The borough surveyor was instructed to invite separate 
tenders for the laying of the permanent way and the supply of the 
necessary rails, £nd the electrical engineer was directed to invite 
tenders for the supply of the overhead material required by him in 
connection with the proposed extension, and also to arrange for the 
work to be carried out by his department." The Oouncil agreed to the 
reporte. | 

Halifax.—At a meeting of the Halifax Tramways Committee on the 
25th inst. the actual financial results for the year ended March 31 last 
were reported. The statement showed that on the electricity works 
the estimated profits were £3,804, but they actually proved to be 
£4,982, a gain of £1,178. Of this amount £859 accrued from 
increased revenue upon current supplied to the tramways, the total 
increase in income being £1,038, while there was a decreased expendi- 
ture of £140. Of the profits of £4,982 the committee have to put 
£3,000 to a special reserve fund, so that there remains a balance of 
£1,982. The committee resolved that the balance should be so dealt 
with as to credit the tramways department with approximately 
£1,800, equal to a reduction of jd. per unit for the current taken 
from the electricity works. They recommended this revision of the 
figures since the Town Council decided some time ago that the depart- 
ments were to be worked as one. The figures for tho tramways 
department showed that the estimated expenditure was £84,651, 
whereas it had actually proved to be £84,760, an iucrease of £119. 
The estimated receipts were £81,810, and the sum actually taken was 
£81,870. It was estimated that the loss would be £2,841, and it 
proves to be £2,830. When the accounts are amended, crediting the 
tramways with a reduction of $d. on electricity, the actual loss will 
be reduced to £1,090. The chief reason for the deficiency in the 
tramways department is the cost incurred by equipping the cars with 
the new Spencer brakes, and by paying out of revenue the cost of 
& considerable amount of material necessary for the re-equipment of 
the cars as authorised by the Council. 


Exetor.—The audited accounts of the Exeter tramway undertaking 
for the 12 months ending March 31 have been presented to the com- 
mittee, and will come before the Council at its next meeting. The 
number of passengers carried in the year was 3,754,705, and the 
number of miles run 388,084. The total receipts were £15,420, an 
increase of about £400 on the previous year. The receipts per car 
mile were rather over 94d. There were expended on the wages of 
motormen and condactors £2,809, and on other traffic employés £92. 
The salaries of other officers and departmental staff amounted to 
£326, and the ticket check, including the wages of inspectors and 
clerks, totalled £306. The premiums paid on insurances were £234, 
and rates and taxes absorbed £513. On renewals and repairs and 
electrical equipment a sum of £1,136 was spent, and the cost of 
current was £5,959. The total of these working expenses amounted 
to £10,505, as against the income of £15,420, thus leaving £4,984 to 
be carried to net revenue, Tho expenses are about £1,000 in excess 
of those for the previous year, arising from increased number of car 
miles run. The past year was the first completed 12 months of the 
Alphington.street section, wbich has not come up to expectations in 
the matter of receipts. The £4,984 net revenue would in the case of 
a company be available for dividends and reserve fund. But the 
Oouncil have to provide out of this sum interest and sinking fund 
61 the capital expenditure. The lcan charges (repayment of capital), 
l:ss contribution from district fund account for proportion of кш 
re wood paving, amount to £2,727 per annum, and the interest on 
laans to 22, 555. These two amounts plus income tax on profits are 
£132 more than the balance on the revenue account. Although, 
therefore, the income has increased, it has cost the undertaking about 
£1,000 more to earn the £400 augmentation. A good deal of the 
d:ficiency arose from the unfavourable summer, when the receipts fell 
considerably below the average. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Madrid.—The Public Works Department invite tenders for the 
construction of light railways. Tenders by Oct. 31. 


Melbourne.—The City Oouncil invite tenders for the supply and 
delivery of one 500-kw. motor-generator. Tenders by July 3. 

Chelsea.—The Council invite tenders for the supply of engine- 
room stores. Particulars from the Town Clerk. Tenders by June 1. 

Queensland.—The Postmaster-General invites tenders for battery 
glassware, etc., battery material and chemicals. Tendera by June 1. 

Bangkok.—Tendera are invited for fishplates, fishbolts, bearing 

lates, etc., required for the Royal Siamese Railways. Tenders by 

st. 1. 

Madrid.—The Public Works Department invite tendere for the 
construction of a railway from Betanzos to Feros. Tenders by 
June 23. 

Dartford.—The Urban District Council invite tenders for surface- 
condensing plant. Particulars from the Olefk to the Council. 
Tenders by June 3. 

Sofia.—Tenders are invited for the installation of electricity in 
mines. Particulars from the Director of Mines and Minerals, 
Tenders by June 19. 

Liege.—Tenders are invited for the installation of an electric light- 
ing system. Particulars from the Secretsire Communal at Ашау. 
Tenders by Junc 25. 

Madrid.—The Public Works Department invite tenders for tho 
laying of tramway track in Madrid. Estimate, 582,670 pesetas. 
Tenders by June 25. 

Herne Вау. The Urban District Council invite tenders for the 
annual supply of petroleum, lubricating, and other oils. Tenders to 
the Town Olerk by June 3. 

Stanislau.—The Municipality invite tenders for the establishment 
of an electric tramway system, also for the erection of a generating 
station. Tenders by Aug. 21. 

Dartford.—Tenders are invited for the annual supply of stores to 
the electricity department, including meters, service cables, etc. 
Tenders to the Clerk by June 9. 

Blois.— Tenders are invited for the construction and maintenance 
for 50 years of public tramways. Particulars from the Prefecture de 
Loir-et-Cher. "Tenders by July 15. 

Croydon.—Tenders are invited for the supply of sulphuric acid for 
one year, for the Croydon Gas Oo. Tenders to Mr. W. Topley, secre- 
tary, Katherine-street, Oroydon, by June 9. 

Adelaide. Tenders are invited by the Municipal Tramways Trust, 
Adelaide, for the supply, delivery, and laying of underground electric 
cables. Tenders to the Chairman by June 25. 

Shrewsbury.—Tenders are invited for the annual supply of coal for 
the electricity works. Particulars from Mr. О. M. Johnston, engineer 
and manager. Tenders to the Town Olerk by June 5. 

Hornsey.—The Town Council invite tenders for the annual supply 
of coal to the electric lighting station, Tottenham-lane, Hornsey. 
Particulars from the Town Clerk. Tenders by June 15. 

Sale of Plant.—Tenders are invited by the Sheffield Corporation 
Tramways Department for the purchase of lighting plant. Par- 
ticulars from the General Manager. Tenders by June 19. 

New South Wales.—Tenders are invited for the supply, delivery, 
and erection of a branching metallic multip'e magneto switchboard 
at the Mosman Telephone Exchange. Tenders by Aug. 12. 

Southampton.—The Harbour Board invite tenders for the altera- 
tion and extension of electrical crane running rails, etc., on the Town 
Quay, Southampton. Tenders to the Town Olerk by June 3. 

Middlesbrough.—The Oorporation invite tenders for the annual 
supply of various stores. Particulars from the Stores Superintendent, 
42, Commercial-street. Tenders to the Town Olerk by June 6. 


Bradford.— The Corporation invite tenders for the supply of 
clothing for the tramway employés, Particulars on application at 
the Tramway Offic:s, Bridge-street. Tenders to the Town Clerk by 
June 11. 

Leeds.—The Tramways Committee invite tenders for the recon- 
struction of a portion of tramway track in Leeds; also for the 
construction of a portion of track. Specifications from the General 
Manager. 

London, W.—The Great Western Railway Co. invite tenders for 
the supply of various stores for 12 months from July next. Par- 
ticulars from Mr. G. Mills, secretary, Paddington Station. Tenders 
by Juno 15. 

Norwich.—The Electricity Oommittee invite tenders for the supply 
and erection of one water-tub3 boiler with mechanical stoker, 
economiser, etc., wiring supplies (not cables). Tenders by June 9. 
See advertisement. 

Plymouth. — The Corporation Electricity Department require 
tenders for the supply of about 7,500 tons of coal. Particulars from 
Mr. E. G. Okell, borough electrical engineer, to whom tenders must 
be sent by June 3. 

London, S.W.—The Secretary of State for India in Council invites 
tenders for the supply of rails, fishplates, fishbolts, ete. Particulars 
from the Director-General of Stores, India Office, Whitehall, S. W. 
Tenders by June 2. 

Oswestry.—Tenders are invited for the supply of stores for 12 
months ending June 30, 1909, for the Cambrian Railways Co. 
Specifications and forms of tender may be obtained at the Stores 
Office, Cambrian Works, Oswestry. Tenders to Mr. S. Williamson, 
secretary, Oswestry, by June 6. | | | 
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Penrhiwceiber (Glam. The Penrikyber Navigation Oolliery Co. 
invite tenders for the annual supply of stores from July 1, 1908, inolud- 
ing miners’ lamps and lamp glasses, electric lamps and fittings. 
Tenders to the Secretary by June 4. 

Belfast.—The Tramways and Electricity Oommittee invite tenders 
for the supply and delivery of unifornis for the тар Specifica- 
tions, etc., from Mr. Andrew Nanoe, general manager of the tramways. 
Tenders to the Town Clerk by June 8. 

Grimsby.— Tenders are invited for the lighting of such of the 
public streets of the borough as are not lighted by electricity from the 
Corporation electricity works for one year, for the Grimsby Urban 
Sanitary Authority. Tenders by June 6. 


London, E.C.—The Directors of the Bombay, Baroda, and Central: 


India Railway invite tenders for the supply of plates, eto., for 
accumulator cells. Tenders to Mr. W. Constable, secretary, Gloucester 
House, Bishopegate-strect, London, E.O., by June 2. 

Barrow-in-Furness.—The Corporation invite tenders for the 
supply of steam coal required at the electricity works during nine 
months from June 1, 1908, to March 31, 1909. Particulars from the 
роо Electrical Engineer at the Electricity Works. Tenders by 

une 10. 

St. Pancras.—The Borough Council invite tenders for the supply 
of coal for use at the generating stations for 12 months. Specifica- 
tion, etc., may be obtained from the Electricity Department Offices, 
57, Pratt-street, Camden Town, N.W. Tenders to the Town Clerk 
by June 1. 

Johannesburg.— Tenders are invited for a refuse destructor plant. 
Specification, etc., may be obtained from Messrs. Е. W. Carling and 
Oo., St. Dunstan’s- buildings, St. Dunstan's-hill London, Е.О. 
Tenders to the Town Clerk, Municipal Offices, Plein Park, Johannes- 
burg, by June 10. 

Great Yarmouth.—The Tramways Committee invite tenders for 
the following stores for 12 months ending June 16, 1909: oils and 
grease, iron, bolts and nuts, brake blocks, unbroken coke, brushes and 
cleaning materials, electrical aecessories, and miscellaneous stores. 
Tenders by June 2. 

Worksop.— The Urban District Council invite tenders for the 
supply of a fuel economiser. Particulars from Mr. J. Crowther, 
Electricity Works, Worksop. Tenders by June 2. The elcctrical 
engineer has also been instructed to obtain tenders for the repair of 
No. 3 boiler at the electricity works. 

Manchester.—The Tramways Oommittee invite tenders for the 
supply of a quantity of block tin. Forms of tender may bo obtained 
on application to Mr. J. M. McElroy, general manager, Tramways 
Department. Tenders to the Ohairman of the Tramways Committee, 
55, Piccadilly, Manchester, by June 2. 

Cleethorpes (Linos.)—Tenders are invited for the erection of a 
new wireless telegraphy station at Oleethorpes, consisting of a power- 
house, torpedo instruotor's house, and men's quarters, etc. Tenders 
to the Director of Works Departmont, Admiralty, 21, Northumber- 
land-avenue, London, W.O., by June 12. 

IMord.—The Urban District Council invite tenders for the supply 
and erection of surface-condensing plant, and cooling tower, steam, 
and feed pipes, boiler feed pump, and extensions and alterations to 
main switchboard. Particulars from the Electrical Engine-r. Tenders 
to the Town Clerk by June 10. Sec advertisement. 

Stalybridge.—Tenders are invited for the supply and delivery of 
stores for the Generating Station and Tramways Committee of the 
Stalybridge, Hyde, Mossley, and Dukinfield Tramways and Electricity 
Board. Specification and form of tender may be obtained from Mr. 
Robert Blackmore, chief enginoer. Tenders by May 30. 

Clyde Navigation. —The Trustees of the Clyde Navigation invite 
tenders for the annual supply of stores, including electrical goods 
oils, indiarubber, asbestos and packing, etc. Particulars from the 
Superintendent of Stores. Tenders to Mr. T. Mackenzie, genera 
manager and secretary, 16, Robertson-street, Glasgow, by June 6. 


Western Australia.—The Postmaster-General invites tenders for 
650 telephone wall sets, 150 telephone table sets, 800 protectors 
90 extension switch and bell sets complete, 50 switchboards for 
4 lines, 20 ditto for 6 lines, 5 ditto for 12 lines, 5 ditto for 24 lines, 
20 telephone wal} sets for party lincs, 10 ditto. Tenders by Sept. 7. 


Adelaide.—Tenders are invited by the Municipal Tramways Trust 
for the supply, delivery, and erection of rotary converters, trans- 
formers, boosters. switchboards, and equipment fur converter stations 
Nos. 1 and 2. Particulars from Mr. W. G. Goodman, the electrical 
engineer, 8, King William-street, Adelaide, S.A. Tenders to the 
Chairman by July 14. 

Horton.—The Asylums Committee of the London County Council 
invite tenders for the supply of coal for one yeur for their various 
departments, including the central electric lighting station at 
Horton, Epsom. Particulars from Mr. Н. Keene, clerk of the 
Asylums Committee, 6, Waterloo-placo, S. W., to whom tenders must 
be sent by June 11. 

Grimsby.— T: nders are invited for tho following work iu connection 
with the Scartho Sanatorium, for the Corporation: (Contract 
No. 124) boiler seating; (14) fencing ; (15) electric lighting of build- 
ings.  Partieulars for No. 12a and 14 to be obtained from the 
Borough Engineer's Office, Town Hall-square, and for No. 15 from 
the Borough Electrical Engineer. Tenders by May 29. 

Copenhagon.—The Commercial Intelligence Branch of the Board 
of Trade have received from his Majesty’s Consul at Oopenhagen а 
copy of the conditions and specification relating to a call for tenders 
for supply of 4,000 to 5,000 meters for electric lighting, delivery to 
extend over period from Aug. 1, 1908, to Aug. 1, 1909. Tenders 
should be marked ‘Tilbud Maalere," and ehould reach Direktorcn 
for Belysningsvpesnet, Raadhusct, Copenhagen, by June 10, 


Rio de Janeiro.—Tenders are invited for the supply of new light- 
ing apparatus and accessories for the lighthouse on Raza Island. 
Tenders will be opened on June 2 in the Ministry of Marine (Ѕессао 
de Pharóes) at Rio de Janeiro. Мо deposit is required. Further 
5 may bo seen at tho offices of the Commercial Intelligence 

ranch of the Board of Trade, 73, Basinghall-street, London, Е.С. 


RESULTS OF TENDERS. 


Plymouth.—The Electricity Committee have aoceptol the tender 
of Cory Bros., Cardiff, for 1,00) tons of coal at 148. 14d. per ton. 

Leek.—The Urban District Counol havo accepted the tonder of 
Crompton and Co. for the oxtonsion of the switchboard at the 
generating station for £99. 

Portsmouth.-—The Electric Light Committee have accepted the 
tender of Glover and Co, at 21.050, for the installation of high- 
tension electric cables in the East Southsea district. 

London.—The Establishment Committee recommend the London 
County Council to accept the tender of the Argus Printing Co. for 
printing 100,000 copies of a guide to the Council's tramways. 

Stoke-on-Trent.—Tho Electricity Committee recommend the 
acceptance of the tender of Messrs. Crompton’s for the supply of 
instruments for £32 required in connection with the proposed new 
machinery. 

Olympla.— The Edison and Swan United Electric Light Co., 56 37, 
Queen Victoria-strcet, London, E.C., supplied the whole of the electric 
light fittings which were used in the Royal box at the Royal Naval 
and Military Tournament at Olympia. 

Plymouth.—The tender of Underhill and Co. has been accepted 
for the printing and stationery required by the electrical engineer's 
department for three years, and that of W. J. Jacobs and Sons for a 
similar contract for the tramways department. 

Dundee.—The Electricity Committee have accepted the following 
tenders in connection with the new goneratiog station: Aiton and Oo., 
Derby, at £1,855, for steam id feed pipes and valves; Allen, 
Bedfoid, at £1,670, for circulating pumping machinery. 

Southend.—The Corporation have accepted the tender of J. W. 
McLellan and Co., Glasgow, for the supply of 150 tons of steel rails 
and fishplates for the extension of the system to the Half-Way House, 
at £6. 4s. 9d. for rails, and £7. 9з. a ton for fishplates. 

Grimsby.—The Corporation have accepted the following tenders: 
Hewins and Goodhand, Eleanor-street, Grimsby (Specification No. 61), 
foundations for engines; London Electric Firm,  George-streot, 
Croydon (Specification No. 63), arc lamp lowering gear. 

East Ham.—-The Council have decided to accept the tender of 
Mesera. Griffiths, at £14,333, with the alternative tender at £14,986 
in the event of a new concrete bed having to be laid. for the construc- 
tion of the tramway track in Romford-road from Manor Park Broad- 
way to Green-street. 

Leek.—In connection with the electricity works oxtensions we are 
informed that the following tenders have been ao:epted iu addition to 
that of Mather and Platt for the gas-driven generator, reported in our 
issue of May 15: T. Grace and Son, Loek, Buildings’; Horsehay Co., 
Horschay, gas-producer plant. 

Glasgow.— The following tenders have been accepted : Oraigpark 
Rubber Co., rubber-covered cables; W. T. Glover and Co., high- 
tension cables ; Callender's Cable Co., low-tension cables ; Chamber- 
lain aud Hookham Limited and Ferranti Limited, meters; Slo in 
Electrical Co., carbons ; Ferranti Limited, additional switchgear, £453. 

Bradford.—The Corporation have accepted the following tenders 
for supplies to the tramways department: United States Steel Pro- 
du-ts Export Co., copper bonds, £179; Bayliss, Jones, and Bayliss, 
steel t'ebais £119, and steel bolts £34; Forest City Electric Co., 


‘copper bonds, £118; Н. P. Marshall and Co., pneumatic riveting 


hammer, £21. 

Camberwell.—The Public Health Committee recommend the 
acceptance of the tender of Messrs. S. Burnby and Son, Warner-road, 
Camberwell, for the supply of plain and frosted elcctric lamps at tho 
following prices: Plain lamps, 100 aud 200 volts, 8 c.p., 7s. per 
d: zan, 16 c.p. 7s., 52 с.р. 8s.; frosted lamps, 8 с.р. 7s. 61. per dozen, 
16 c.p. 7s. 6d., 32 c.p. 83. 64. 

London.—The London County Council have received the following 
tenders for supply and erection of sand-drying apparatus for use in 
the Council's tramway department : 


Mountain and Gitson, Bur . esee £650 
Muuutain and Gibson (alternative tender) 620 
Albany Eugineering Co., London . .: 150 
E Newell and Co., Gainsboroul g q 1,192 
Heenan and Froude, Worcester 1,280 
Е. W. Rowlands and Co., Birkenhead .............................. 1,460 


* Recommended for acceptance. 

Partiok.—The Corporation have accepted the following tenders for 
the supply of stores to the electricity depirtment: McLellan and Co., 
engine room stores; Caamhe:lain. and Hookham and Elec. 
trical Co., meters; Siemens Bros., inzandescent lamps; Sloan 
Electrical Co., arc lamp carbons ; Eaglebert and Co. and Henry Wells 
Oil Co., lubricating oils; Calleuder's Cable Co., cable jointing 
requirements; British In:ulated and Helsby Cibles, service cut- 
outs; W. Н. Keys, bitumen, pitch, and compound; Fleming and Co., 
tools and ironmongery ; Robinson, Dunn, and Oo., wood troughing ; 
W. C. Yuile and Оо., steel tubing ; Walker and Oameron, coal. 

Haslingden.—The following tenders have been ac:epted for work 
in connection with the erection of the destructor and electricit 
generating station combined: J. Tomlinson, masonry ; T. Tattersall, 
Limited, joinery; J. Kay, plumbing; Н. Н. Tomlinson, slating ; 
R. Whittaker, painting ; T. attersall, Limited. plastering ; T. Black- 


| burn, Preston, steelwork; J. Tomlinson, chimney ; Hodgson aud 
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Stead, Manchester, weighbridge. Also the tender of Dick, Kerr, and 
Co., Preston, overhead tramway equipment. Rest of Haalingden. 
Southampton.—The following tenders have been received for 
alteration of the gantries of two electric cranes and other work 
appertaining thereto, for the Southampton Harbour Board: 


D. G. Somerville and Oo., Londooon £775 
Day, Summers, and Co., Southampton 515 
Stothert and Pitt, Bath  ............... MN v" E 510 
J. І. Thornycroft and Oo., Woolston (accepted) ..................... 580 


London.—The London County Council have received the following 
tenders for the supply of steel tyres for electric cars : 


H. Bessemer and Sheffield (accepted £5,825 0 0 
Cammell, Laird, and Co., Sheffield ........................ 6,550 0 0 
Brown-Bayley's Steelworks, Sheffield ..................... 6,725 0 0 
Steel Со. of Scotland, Glasgow .............................. 7,400 0 0 
Steel, Peech, and Tozer, Sheffield ........................... 7,747 18 4 
Taylor Bros. and Co., Leeds .......................... ...... 8060 8 4 
Hadfield's Steelfouudry Co., Sheffield 9,255 8 0 
Standard Steelworks Co., London 10,100 0 0 
Vickers, Son, and Maxim, Sheffield ........... T, . 10,550 0 O 
W. Beardmore and Co., Glasgow WWW . 10,775 0 0 


Brush Electrical Engineering Co.. Loughborough ...... £26,670 0 0 

Ditto (alternative, not to speoifieation)......... . 26 5 0 
Mountain and Gibson, Bury—tender for foreign steel... 26,775 0 0 

Ditto (alternative, not to specification).................. 26,250 0 0 
Heenan and Froude, Worcester 27,037 10 0 
Mountain and Gibson—t-nder for British steel 27,65) 0 0 

Ditto (alternative, not to specification).................. 27,125 0 0 
United Electric Car Oo., Preston 27,65) 0 0 
Magnolia Anti-Friction Metal Co. of Great Britain, 

London ИНК ev rursus Eye Vo esas as e Cu e EU UR AEN ... 28,043 15 0 
Metropolitan Amalgamated Railway Carriage and 

Wagon Oo., Birmingham ................................. 29,050 0 0 
Thornewill and Warham, Burton-on-Trent ........ РТИ 29 575 0 0 
Hurst, Nelson, and Co., Motherwell. 29,795 15 0 


* Recommended for acceptance. | 
London.—The London County Council have received the following 
tenders for the supply and delivery of track rails and fastenings 
required for the construction and reconstruction of further lines 
included in the programme of tramway works for 1908-9 : 
For 2,000 tons, 


Société Anonyme des Aciéries d'Angleur, Belgium ...... £12,429 14 2 
E. Le Bas and Oo., London (made by Société Anonyme 
d’Ongrée, рош) ТОРУ ————— ТАКЫР даа 12,625 5 9 
P. and W. MacLellan, London (made by Angleur Oo., 
Belgium! re e Reeve EI „„ 13,115 11 3 
Bolling and Lowe, London (made by Phonir Oo., 
Ruhrort, Germany)*..... ...... — — Аруз 13,191 5 O 
Bolekow, Vaughan, and Co., London and Middles- 
nf ИНН Co pap VES UR e 15,506 17 6 
W. Scott, Limited, Leeds ........ Vf. 15,761 5 0 
For 5,000 tons. 
Société Anonyme des Aciéries d'Augleur .................. 52,098 6 8 
E. Le Bas and Co . — — — 32 523 10 0 
P. and W. MacLellan ........... FFF 54,068 0 0 
Bolling and Lowe*  ........ CCC 55,805 10 0 
Bolekow, Vaughan, and Co. . . 54,640 0 0 
W. Scott, Limited FCC 35,832 10 0 


* This tender is not in accordance with specification. T Recom- 
mended for acceptance, 


OPENINGS FOR CONTRACTORS, 


ABERCARN —Institute connected with Garw Ohapel. 

ABERDARE—Ten houses, Monk-street, Building Club. 

ABERDEEN—Fishcuring premises, Poynernook-road, Messrs. T. Wood 
and Son; alterations and additions, premises, South College- 
street, Mr. P. Jamieson; house, Holburn-street, Mr. Graut; 
alterations and extensions, slaughter-house, Western-road, Mr. 
R. Laing. 

ABERHAFESP —Oouncil school, Montgomeryshire Education Сот. 
mittee. 

ABERTRIDWR—Twenty-six houses, Eglwysilan Building Club. 

ABRAM —Mortuary, Bickershaw-lane, District Council. 

ACRISE AND PADDLE«WORTH Improvement, Council school (£730), 
Kent County Council. 

ANSDELL— Institute (£5,000). 

ARMAGH —Housing scheme (£12,600), Rural District Council. 

Азнвү — Elementary school (£6,000), County Council. 

AsHToN—Four houses, Pretoria-road, Mr. T. Williams; two houses, 
Wood's-lane, Mr. T. Higson ; two houses, Princess-road, Mr. A. 
Watson; five shops, Wigan-road, Mr. E. T. Evans; temporary 
building, Bolton-road, Mr. P. Norris. 

AsraTRIA—Shops, stores, etc., Fletchertown, Aspatria Co-operative 
Society. 

AUCKLAND—Extensions, workhouse, Guardians. 

BALHAM, S. W.—Additions, St. Peter's Church, Mr. W. Wallis. 

BANBRIDGE—Housing scheme (£28,860), Rural District Council. 

BARGOED—Fire station, Hanbury-road, Mr. J. P. Jones. 

ВАВхЕТ— County school, Herts County Council. 


. 


BaRRowFoRD—Eight houses, Guisburn-road, Mr. A. Sutcliffe. 

Barry—Improvement, clock tower (£1,000), Public Works Com. 
mittee. 

Barn—Various works at bathing establishments, Hot Mineral Batha 
Committee of Corporation. 

BrproRgp—Additional length of cable, Ampthill-road (£250), and 
engine at eleotricity works (£998), Electricity Committee. 

BELFAsT— Vested school, Tate's-avenue. Mr. T. Houston, architect. 

BEgrrER— Girls’ home, Holbrook-road, Board of Guardians. 

Brnwick— Lighting of town, electric flame arc lampe (£745), Council. 

BETHNAL GREEN, E.—Improvements at Pritchard's-road School 
(£4,957), London County Council. i 

BETHNAL GREEN, E.—Improvements at Teesdale School (£8,967), 
London County Council. 

BEXHILL — Isolation hospital (£1,600), Mr. G. Ball. 

BIGGLESWADE— Alterations to the Golden Pheasant Inn (£260), 
Mr. C. Wells; additions to lavatories, Messrs. Wells and Winch. 

BIRMINGHAM —Underground convenience, Station-street, Public Works 
Committee. 

BinsrALL—Roman Oatholie church (£2,000). Messrs. E. Simpson and 
Son, architects. | 

BLacko— Enlargement of Council school, Barrowford District Educa- 
tion Sub-Committee, 

BoAsLEY Cross—Schoolmistress’s house, etc., Devon Education Com- 
mittee. 

BopMIN—Alterations and extensions to the Bodmin County School, 
Ocrnwall Education Committee. : 

BounNEMOUTH—Parish hall on north side Holy Trinity paris 
(£2,020), Ohurchwardens. 

BraDForp—District baths at Wyke, Corporation. 

BRAMALL —Ohurch (£7,000), Ecclesiastical Commissioners. 

BRAWLEY—Elementary school (£570), E lucation Committee of North 
Riding Couuty Council. 

BRIGHTrON —Bandstand, Aquarium terrace (£130). i 

Brixton, S. W. —Workshop, Brixton-hill, Mr. Hayward. . 

BRoMLEY —House, Wendover-road, Мг. F. G. Oricketts ; four houses 
and stable, Babbacombe-road, Messrs. Hill and Gurrs; eight 
houses, Foxbury-road, and four houses, Gilbert-road, Mr. W. J. 
Harrington. 

Buren HEATH Church, Brightón.road (£4,000). Messrs. Whitfield 
and Thomas, architects. 

BusHEy—New Council offices and stables, Rudolph-road (£2,227), 
Urban District Oouncil. 

Capoxton — Elementary school, Weston-hill, Barry Education 
Authority. | 

CAERLEON— Training college, Monmouth Education Committee. 

OAMBERWELL, S.E.—House, Alleyn-park, Messrs. Perry and Co.; 
temporary premises, Dunstan-road, Mr. J. H. Collis ; house, 
Beauval-road, Mr. J. P. Glanville; fire station, Camberwell 
New-road, Lambeth Borough Council. 

CarpiFF—Drill hall, Cathays Park (£20,000). 

OARNFORTH—Neow tower to parish church (£1,400), Parishioners of 
Carnforth. . | » 

CAVERSHAM —Improvements to police station (£120), Public wore 
Commissioners. : 

OnaTHAM—Additions.to workhouse, Medway Board of сың, 
alterations to house, Luton-road, Mr. E. Hodges. 


CHESHIRE —Extensions and improvements, Parkside County Lunatic 


Asylum (£25,000). 

CHESTERTON—Training college (£30,000), Eastern Counties Con- 
ference. 

CHILTON BuILpINcs—Council school, Seaham Harbour, Durham 
County Council. | 

CrAcroN — Public conveniences, Marine-parade (21,600), Urban 
District Council. 

CLEWEa—Corrugated iron shed, St. Mark's, Rev. C. N. Nagel. 

CLITHEROE—Extensions to public hall, Clitheroe Public Hall Co. 

CoALBROOKDALE—Secondary school, Wenlock Town Council. 

CoATDYKE — Hall to United Free Church (£450), Churchwardens. 

CoxNAvGHT—Banato ium (£8,000). 

CoRSTORPHINE—Police station, Midlothian County Council. 

CovENT&Y—Sixty-five houses. Plans pa:sed by Council. 

Orospy—Chureh, Vicar of Sainthorpe. 

Окоосн END — Cottage hospital, Park-road, Hospital Committee; 
eight houses, Etheldene-avenue, Messrs. W. J. Collins and Son. 

CroyDON—Replace feeder cable from Swan and power station 
(£1,077), County Council. | 

OnovpoN—Church, Warwick-road, Mr. E. J. Saunders; houses and 
shop, London-road, Mr. C. S. Peach. 


DARLINGTON—T wo houses, Lowton-street, Messrs. G. Dickinson and Son; 
two houses, Oak Dean-avenue, Messrs. J. Guthrie and Son; builders’ 
workshop, Bartlett-street, Messrs. Olark and Moscrop; altera- 
tions, house, Corporation-road, Messrs. J. P. Pritchett and Son ; 
new shed, Whessoe Foundry Co., Hopetown, Mr. W. H. Bourne; 
seven houses situated in street on west side of Fairfield-street, 
Messrs, Clark and Мовстор ; additions, house, 78, Westmoreland- 
street, Mr. J. Blenkiron ; new premises, corner of Priestgate and 
Crown-strect, Northern Echo Co. 


DARTFORD—Ward at the infectious hospital, Bow Arrow. lane, Joint 
Hospital Committee. 
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Dartrorp—Secondary school for girls (£19,000), Kent County 
Council. 

DARTFORD—Improvement to St. Alban's Council School (£1,125), 
Kent Oounty Council. 

DaATcHET—Additions, Milton Villa, and house, Montague-road ; four 
houses, Penn- road, Mr. J. Lewin ; houses, Bulstrode- way, Mr. 
Shannon; house, Bath- road, Salt Hill, Mr. E. A. Medcalf; 
house, Buccleuch, Mr. H. D. Bowyer. 

DENHOLME—Alterations to Sunday school: 
architects. 

DEvonporT—Elementary school, Board of Education. 

Dewssury—New wing to technical school (£2,000), Technical School 
Comm ittee. 

Dinas Powrs—Klementary school, Glamorgan County Council. 

DoppvincTton—Extension, Doddington Ccuncil School (£100), Kent 
County Council. 

DuBMIRE —Council school, Durham County Council. 

DupLEY—Extensions, workhouse buildings, Dudley Union. 

DunmMow—Bacon factory (£10,000). 


EARLEY— Parish rooms (£700), Churchwardens. 

East ARpsLEY—Small-pox hospital, Stoney-lane, Wakefield and 
District Small-Pox Hospital Committee. 

East DEREHAM—Secondary school, Norfolk Education Committee. 

East Ham—Forty-seven houses, Blenheim-road, Mr. W. G. Watson; 
store adjoining factory, Messrs. Searle and Searle ; ; 12 hous3s, 
Marlowe road, Mr. J. Young. 

East PrcKHAM—Improvement, 
(£811), Kent County Council. 

EpcEMoNT—Alterations, Wesl-yan chapei. 
haven, architect. 

EDINBURGH —Law courts extension, Commissioners of H.M. Works. 

Earecourt—Schools for the Sisters of Mercy. Messrs. H. Bryne 
and Son, architects. 

ELTHAM—Additions to house, Westmount.road, Mr. J. E. Edwards; 
alterations, eto., to building, Court-road, Mr. W. Pollock. 

EMsw октн—Соппой school (£5,658), Hampshire County Council. 

ENFIELD —Factory, Pondera End, Ellmus Waterproofing Company. 

FARNHAM ROVYAL— House, Cherry Tree-road, Mr. Н. D. Bowyer; 
house, Mr. E. Borton: house Mr. W. J. Martin; house, 
Beaconsfield-road, Mr. L. Dowsing. 

Fenny STRATFORD—New aisle St. Martin's Church. Mr. J. Ohad- 
wick, architect. 

FERRYHILL—Extension to chapel premises, local Primitive Methodists. 

FINCHLEY—Thirteen houses, Moat Estate, Mr. H. Watts ; two houses, 
Avondale-avenue, Mr. E. R. Porter. 

FisuavARD—Forty houses, Fishguard Building Club. 

FLEETWoop - Church institute, Walmsley-street, Church wardens. 

FuLHAM, S. W. - Public library, Libraries Committee. 

FYLDE —Workhouse (£9,229), Board of Guardians. 

GERRARD’s Cross—Two houses. Marsham-lane, Messrs. Lovell and 
Son; house, Pack Horse-road, Messrs. Franklin and Fisk ; house, 
Bulatrode-way, Mr. H. Greaves ; house, Layter's-way, Mr. E M. 
Newton; house, Oak End-way, Messrs. Lovell and Son; four 
houses, Oxford-road, Мг. С. Radcliff ; additions, Heathfield, Mr. 
E. H. Nash; houses, Bulstrode-way, Mr. Shannon; house, 
London and Country Investment Co.; house Oval-way, Messrs. 
Hannett, Rafferty, and Co.; 
James ; iron church, Marsham- -way, Trustees 

GLAMORGAN—Training college, Education Committee. Е 

GLascow—New station buildings and a tenement building, Eglinton- 
street, Oaledonian Railway Co. 

GLENTIES— Housing scheme (£7,937), Rural District Council. 

GLYNCORRWG—Fifty cottages, Glyncorrwg Colliery Co. 

GonsEINoN—Chemical works and six sheet mille, Messrs. 
church with tower, Vicar. 

GRAVESEND—Galvanised iron workshop, Windmill-street, Mr. J. 
Norris; house, Ferndale-road, Mr. W. Badman; six houses, 
Northcote- road, Mr. G. F. Tuffee ; detached residence, Park- 
avenue, Mr. Russell ; theatre, Prince’s- street, Mr. W. Gould. 

GREAT Harwoop—House, Bridge-street, Mr. Duckworth ; alterations, 
14, Oommercial-road, Mr. Т. Loynd. 

GREENBANK—Additional building, St. Anne’s mission church (£400), 
Trustees. 

GulsBOROVOH— Conversion of school into two-department school 
(£250), North Riding Education Committee. 

HABROU GH Church institute, Habrough Vicarage. 

Happincton—Additions, primary school (£800), School Board. 

HarEsowEN—Council elementary day school in  Tenter.street, 
Worcestershire County Council Education Committee. 

HALITAX— Extensions to shops in the Piece Hall, Messrs. E. Wilson 
and Sons; warehouse, Messrs. R. Horsíall and Son, architects. 

HAMPSHIRE—ASylum, Park Prewitt Farm, County Council. 

HanpDsworTH—Improvements to Woodhouse and Intake cemetery 
chapels, Handsworth Burial Board. 

Harrow—Nine houses, Devonshire road, Mr. Watts; 11 houses, 
Oxford-road, Messrs. Crooke and Co.; five houses, Drury- road, 
Messrs. Clarke and Co.; additions to Havelock Arms, Btation- 
road, Messrs. Benskin and Co.; iron school for Bapt tist Church, 
Messrs. McKilliam and Proctor ; five houses, Newton-road, 
Wealdstone, | 


Messrs. W. Н. Sugden, 


East Peckham Council School 


Mr. J. 8. Stout, White- 


Lewis ; 


house, Bulstrode way, Mr. A. H.. 


HANWELL —Extensions, superintendent's lodge in cemetery, Kensing- 
ton Royal Borough Council. 

HAsLINGDEN—Infirmary, etc., Board of Guardians. 

HAstincs—Nurses’ home (£3,000), Board of Guardians. 

HEA D]ñCORN— Improvement, Headeorn Council School (£325), Kent 
Couuty Council. 

HECKMONDWIKE—Elementary school, 
Committee. 

HicHGATE—One hundred and twenty artisans’ dwellings, Improved 
Industrial Dwellings Co.; four houses, Mcssrs. Frederick Bros. 

HicH WEtwyn—House, Mess: s. Powell and Co, 

HoLyHEAD—Additions to school, E lucation Committee. 

HovucuHtTon-LE-Sprina — Thirty-three houses, Penshaw Staiths, 
Lambton Collieries, Limited. 

Hove—Extension of electric lighting min (£210), Corporation 
Electricity Committee. 

HowpEN CrLovan—Mission church and school, 
Parish. 

HyTHE—Post office, Postmaster-General. 

ILrorD—Surface condensing: plant and cooling tower, Ilford Urban 
District Council. 

ILFRACOMBE—Two houses on tho New Barnstaple-road, Trustees of 
the Barnstaple Bluecoat School. 

ILkLEY— Additions to Leeds Industrial Co operative Society's branch, 
Leeds-road, Society's Building Departmen’. 

KENDAL— Enlargement of school. Мг. S. Shaw, architect. 

KENNINGTON, S. E —Shops, Kennington Park-road, Mr. E. H. Payne. 

KETTERING — Additions, police station (£5,000, including purchase of 
land). Northampton County Couucil. 

LANGLEY ParK—Trap-shed and storehouse at Langley Park Hospital, 
Lanchester Joint Hospital Doard. 

LaNsbowNE—Central schools of science and art (£25,000), Bourne- 
mouth Education Authority. 


Spen Valley Education 


People, Brownhill 


| LAsswADE - Council offices, Parish Council. 


LEEK— Improvement, cattle market (£250), Urban District Oouncil. 

LEICESTEn— Extensions, technical school (£14,000), Education Com- 
mit! ее. 

LEWISHAM, S. E. — Buildings, High-street, Mr. H. T. Bonner. 

LEwWISHAM, S.E.—Fourteen houses, Bankwell-road, Messrs. Hatch 
and Hatch ; 10 houses, Caterham- road, Messrs. H. and G. Taylor ; 
seven houses, Catford-hill, Messrs. Norfolk and Prior. 

LisMORE—Library (£1,249), Public Library Committee. 

LIVERPOOL. — Rebuilding of Adelphi Hotel,  Ranelagh-place 
(£600,000), Midland Railway Co. 

LLANDRINDOD WELLs—Steam laundry for Llandrindod Wells Steam 
Laundry Oo. ; freo library and town offices, Council. 

Lonpon—Kingsway Hall (£25,000), West London Wesleyan Mission. 

Lonpon, N.—160 houses on Rockfield Estate, Crouch End, Messrs. 
W. J. Collins and Son. 

Lonpon, S. E. —Eleven houses, Denmark-hill. 
arcbitect. 

MACCLESFIELD — Extensions in connection with Brunswick Wesleyan 
Chapel (£2 500). Mr. J. Wright, architect. 

MarsTEG—Dublie mortuary, Council. 

MALVERN—Council school, Somers Park-avenue, County Education 
Authority. 

MANcCHESTER—Offices for depot master, Ashton-road Wharf, Midland 
Railway Co. 

MANSFIELD—Fivo houses, Ohesteifield-road, Messrs. Lucas Bros.; 
two houses, Bould-street, Mr. W Hill; two houses, Bould- street, 
Mr. J. Jamis; five houses, Moor- street, Mr. J. W. Blood ; altera- 
tious and additions to house, Leeming-street, Trustees of Brunt's 
Charity; two houses, Bagshaw street, Pleasley-hiil, Messrs. El 
and Sutton; additions to houses, Broomhill-lane, Mr. J. H. 
Clayton ; house, Layton avenue, Mr. Н. Blythe; nine houses, 
Cavendish-street aud Foster-strert, Mr. J. R. Lawson; two 
houses, Victoria-street, Mr. S. Litehfield ; two houses, Oharles- 
street, Messrs. Curtledge and Parr. 

Maxcu—Girls’ high school (£4,000), Isle of Ely County Council. 

MARYHILL—Extensions of l'ossil Park School, School Board. 

MEATn — IIousing scheme (£2).028), Rural District Council. 


Mr. H. W. Hillman, 


MERTHYR TypFil,—Additional accommodation at the General 
Hospital, Hospital Committee, 
MIDDLESBROUGH —Alterations, workhouse infirmary, Board of 


Guardians. 

MILLSTREET—Housing scheme (£33,130), Rural District Council. 

MIRFIELD—Two houses, St. Paul's-road, Mr. Н. Waddington ; three 
houses at Northope, Mr. L. Carter; house at Greenside, Mr. P. 
Weldrick ; three houses at Greenside, Mr. D. E. Swithenbank ; 
extension of the lodge at the House of the Resurrection. 

Moira —Housing scheme (£12,217), Rural District Council. 

MontTon—Secondary school (£1,197), Eccles Educstion Committee. 

MurtTon CoLLIERY—Additions and alterations to the Victcria Club 
and Institute. Messrs. Vaux and Mark, architects. 

MuswELL HILL—Five houses, Mr. J. Muddock. 

NANTWICH—Elementary school, Beam-street, Council Education 
Committee. 

Navin—Elementary school, Burgh School Board. 

NrLsoN—Three business, premises, Mr. Н. Thomas; two semi-detached 
residences, Mr. Morgan George, 


788 


ТИЕ ELECTRICAL ENGINEER, MAY 29, 1908. 


NewBURY—Commodious railway station, Great Western Railway Co. 

NEWCASTLE—We leyan Sunday school, Ashflelds, Trustees 

New MiLLs —Ohurch, Church people of Furness Vale and Newtown. 

NonBvRY—Churceh of St. Stephen, Rev. А. С. Ed war. Is. 

NonTH Su*DERLAND—Üottages, South Main, Mr. Walton. 

NorwicH—Chapel at workhouss, Guardians. 

OTLEY—Alterations and ad litions at the police station, West Ridiog 
Stinding Joint Committee 

OXFORDSHIRE—Connty school (£2,000), Board of Education. 

PARRKESTON— Church, Great Eastern Railway Co. 

PINNER—Two houses, West End-avenue, Mr. D. Colville; house, 
Moss-Jane, Mr. T. Burnes. 

Рїкхтох —Four houses for the Co-operative Society. 

PLUMSTEAD— Conservative club, Plumstead-road, Mr. J. O. Crook. 

Portar, E — Additions, Harley Oollege, Messrs. Webster and 
Cannon; addition, London Small-Arms Factory, Messrs. Todd 
and Newman. 

PonTLAND — Repairs at the drill hall, Dorset County Ass cistion. 

PorTSLADE—F ue station, Urban District Council, 

PriIncETOWN—Res‘o‘ation of St. Michael's Chu: ch (£1,050), Chureh- 
wardens. 

Prrney, S. W. —Twenty four houses, Mr. E. Evans. 


RAMSGATE —Secondary school (£2,100), Kent County Council. 
READING Goods sheds, Great Western Rail лау Co. 
REDHI..— Extra wing to the Provincial Police Orphanage (£2,000). 
RocHnaLe —Modern music hall. 
ee Bridgend-stre:t (£4,50)), Bridgend United Free 
Chare 
Row Ley REGIS — Extensions, 
Education Authority. 
RUTHERGLEN —Alterations, town hall (£10,000), Town Council. 
SAFFRON WALDEN —8ссопдагу school, Town Council. 
Sr. ELMsALL— Four liousss and shops, Mr. F. Elliott. 
Sr. MARYLEBONE—Alterations, Aybrook street sub-station premises 
(£4,000), Borough Council. 
Sr. Pancras, N.W.—Improvements at Aldenham-street School 
(210,678, London County Council. 
Влтлквовү —Repairs, eto, to property, 
Salisbury Muuicipal Charities. 
ScaRBOROUGH - Public convenienc2s, Town Council. 
SEAsCALE—Thrce hoase:. Mr. J. Hartley, architect. 
SEEDLEY —Adliti»nal accommodation at Langworthy-roal School 
(£2,000), Sal od Educition Committee. 
SHEFFIELD—Installation of electric light from the town hall, etc. 
(£107), City Council. 
SHEFFIELD —A lditions at Malia Bridge Council Ssho l, Elusation 
Committeo. 
BnEFFIELD— Extension, wagon-repairing shop, Biightside, Midland 
Railway Co. 
SHEERNEss —lligher clemoutary 
Council. 
SuiLDoN—Workmen's institute, North-Eastern Railway Co. 
SHILDON—Houses, New Shildon, N. E. К. Co.; 18 houses, Shildon- 
road. Plans pass:d by Urban District Council. 
SuorrEVY DBurpcE—Alterations, Shotley Bridge Wesleyan School, 
Trustees. 
SkivToN—Elomentary school, Broughton-road, West Sussex Education 
Committee. 
SkirToN—Additions, infirmary, Guardians; consumptive block at 
workhouse, Guardians. 
Skipron—Library (£4,000), Libraries Committee. 
BS.Lovcn—Catholic church. Mr. B. Williamson, architect. 
SouTHAMPTON—Alterations and extension of c'ectrie crane running 
rails, ete , on the Town Quay, Harbour Board. 
SoUTHAMPTON —Fire brigade station (£4,210), Town Council. 
SouTH BnENT— Additional building to Devon and Cornwall Su nato. inm 
for Consumptives (£600), Hospital Committee. 
SouTHEND—Additions, 25, Surbiton-road, Miss C. А Smith; bungalow, 
South-avenue, Mr. W. Goldsworthy ; house, Leigh-road E ist, 
Mrs. Newnham ; two villas, Cliff-road, Mr. W. Scott ; coal- 
hons3 and store, Eastwood-road, Albion Laundiy Co.; houses and 
shope, West-road, Messrs. Burrill and Payne; bungalow, Ohad- 
wick-roid, Mises Frceman; seven houses, San Remo-parade, 
Messrs. Eiby and Chivers ; house, Woodfield-road, Mr. W. Tagg; 
house, lligheliff- diive, Mrs. Wharf; four houses, Silverdale- 
avenue, Мг. W. Gimbrett; two houses and shops, Westborough- 
road Mr. W. Squire; niotor house, Rhododendions, King's road, 
Mr. E Goddard; four houses, North- avenue, Southchu:ch, Mr. 
E. A. Upson; three houses, The Les, Mr. R. Bull; house, 
Grand- parade, Mis; Dawbarn; two houses, Ailsa-road, Mr. J. 
Tculton ; motor garage, London-1oad, corner of Boston- avenue, 
M«ssre. Г. A. and Н. B. Ross; two houses, Hainault- avenue, 
Mr О. Bedwell; five houses, Westborough-road, Mr. W. G. 
Whitby. 
SourHEND—Refuse destructor adjoining pumping station (£11,000), 
Sutton-road, Piittlewell, Town Council. 
SovrnEND— Underground conveniences, shelters, ctc., Town Council; 
public conveniences, Darlow Green, Council. 
Воот Аара Albion Lamp Factory, Messrs. E, P, Bulled 
апа Vo, 


Blackheath and Knowle Schools, 


for the Trustees of the 


school (£8,360), Kent County 


Stonr—lInfectious diseases hospital, Yarnfield (£7,350), 


SovTHaATE—Four houses, Conway-road, Mr. F. Bartle ; five houses, 
Harlech-road, Mr. E. A. Wright ; four houses, Bound’s Green, 
and four houses, The Mall, Mr. A. Ingram ; four honses, Ulles- 
water-road, Mr. W. J. Edwards; 12 houses, The Mall, New 
London and County Building and Estates Co.; two houses, 
Windsor road. Palmer's Green, Mr. F. E. Davis ; eight houses, 
Park Green, Palmer's Green, Mr. Moss; public hall, billiard- 
room, Hopper’s-road, Mr. C. Smith. 

SovrH MEnpomsLEY—Five houses, Mr. Gillies. 

SouTHPont—Necessary buildinga and accommodation at fire station, 
Tulketh-street, Watch Committee. 

SovrH SHiELDs—German sailors’ home and chapel, Mill Dam. 
Messrs. Edwin F. Liddle and P. L. Brown, architects. 

Sralx rox Improvements to school (£250), North Riding Education 
Committee. | 

STALYBRIDGE —Tnfants' school for St Paul's Higher Elementary and 

. Technical School, Waterloo-road, Education Committee. 

STAMFORD —Conversion of old buildings to seven villa residences. 
Messrs J. В Corby and Sons, architects, 

SrANNINGLEY—Alterations to the Primitive Methodist chapel and 
ercction of Sunday school. Mr. W. С. Smitheon, architect. 

STIRLING —Siaughter-house, Town Council. 

SrEPNEY. E.—Electric lighting, Commercial-road, Brook-street, etc. 
(£540). Electricity Committee, 


STEPNEY, E.—Warehouse, Artillery-lane, Mr. W. A. Lewis. 
Stock rort— High school (£11,000). 


Messrs, Spalding and Spalding, 
architects 


Stoke Росех—Нопее Wexham-street, Mr. W. R. J. King; additions, 


Carton Towers, Mr. W. Judd. 
Hospital 
Committee. 


STRAND (SwANsEA)—Extensive additions to Cambrian Oold Storage 


and Icemaking Co.'s premises (£4,000). 
STREATHAM, 8.W.—Five houses, Clairview-road, Messrs. Crunder 
and Oo.; 15 houses, Messrs. F. T. Wooding and Son. 


Suppury—Enlargement, grammar school, West Suffolk County 


Council Education Committee, 


SUNDERLAND—New hospital for children, High Barnes. 
Wm. and T. R. Milburn, architects, Fawcett-street. 


Messrs. 


SUNNINGHILL—House, Branksome Es'ate, Мг. Е. Pizzey. 


SwANsEA—Two electricity power stations, King's Dock (£30,000), 
Harbour Trustees. 


TEDDINGTON —Fire station (£3,000), Council. 
TENDRING—Plans passed for bwldings at Lower Kirby, Beaumont, 


Elm*tead, and Little Holland two houses, Mr. R. J. Sinfield. 


Turarston—Council school, Board of Education. 


TooriNa—Extensione, Tooting library, Council. 

TorTENHAM—Eight houses, Wargrave avenue, Mr. E. Evans; six 
houses, Shelbourne-road, Messrs. Warran and Stupart ; 12 houses, 
Mr. J. H. Jollv ; 26 houses, Messrs. Marshall and Griffin ; altera- 
tions to houses, Westbury-avenue, Messrs Ford and Cruse; 
additions to Tottenhim Polytechnic, Mr. Н. G. Crotholl ; studio, 
Chestnut-road, Messrs. Maynard and Perrey ; two houses, Messrs, 
Loeke and Blake ; studio, High road, Mr. Blackbee. 

TorrENHAM —Improvements at Tottenham-rond boys’ and girls’ 
sshool (55,651), London County Council. 

ToxTETH—Buildings (£20,000), Board of Guardians. 

TrecaAron—Improvements, Tregaron County School (£500), Cardigan 
County Council. | 

TuMBLE—Elementary school, Lower Tumble, Carmarthen Education 
Authority. 

Utceny—Wesleyan church (£1,427), Trustees. 

WALLSEND—Factory, Wallsend Industrial Co-operative Society.] 

Watwick—Lavatory, Castle Hill (£800), Town Council. 

W ASHINGTON—Council schools and cookery centre, Seaham Harbour, 
Durham County Council. 

WELLINGTON—Public baths, Walker-street, Urban District Council. 

West ARDsLEY—Ten houses, Chapel-street, Mr. M. Buttery. 

Wuitsy—Church, Churchwardens. 

WipnpALE—Improvements, Widdale School (£300), North Riding 
Education Commitee. 

WiaToN —Additions and alterations, Torpenshaw Vicarage; buildings, 
Biglands, Messrs. Barnes. 

WILLESBOROUGH —House, Romney-road, Mr. J. Bull. 

WiILSDEN—Farm buildings, Mr. Greenwood; workshop at Harecrofts, 
Mr. 3. Cooper. 

WINDSOR —Eight houses, South Ascot, Mr. Walker, 

WissEcu — Bandstand in park (£100), Council. 

WonsnkOVOH DaLE—Additions, Wesleyan chapel, Trustees. 

YanwovrTH—Shop, Black friars-road, Mr. W. Mays; additions, 68, 
Albion-road, Mr. J. Lamb; fishing premises, Admiralty-roai, 
Mr. С. Gordon; fishing premises, Suffling -road, Mr. J. R. 
Nutman ; fishing premises, East- road, Mr. J. R. Nutman; 
fishing premises, Suffling-road, Messrs. Bremner and Oo.; addi- 
tions, office, Picr-walk, Gorleston, Mesars. Camp, Limited; 
engine-room, Cobholm, Messrs. Watling and Co.; additions, 
office, Southgates-road, Messrs. Newhouse and Co.; house and 
shop, Princa’s-road, Mr. W. Field. 

York—Electricity purposes (£7,200), City Council. 

York—Wesleyan Methodist church, Mr. E. Taylor, architect, 
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PROVISIONAL PATENTS, 1908. 


May 15. 

10539. Electric hammer worked by an electrical current. 
Richard Berry, 142, Ledsam-street, near Monument.lane 
Station, Birmingham. 

10552. Improvements in means for controlling the trolley 
poles of electric ears and the like. Solomon Henshaw 
and Joseph Swindells, 5, Brown-street, Market street, 
Manchester. (Application for patent of addition to 
No. 25415/05.) 

10577. Improvements in or relating to alternating-current 
regulators. Luigi Donati, 111, Hatton-garden, London. 
(Date applied for under Section 91 of the Act, May 15, 
1907, being date of application in Italy.) (Complete 
specification.) 

10590. Improvements in eleotric incandescent lamp filamenta. 


The British Thomson-Houston Company, Limited, 85, | 
aa London. (General Electric Company, United 
tates. 


10591. Eleotric fire, robbory, and burglary alarm. Hubert 
Leenders, 38, Chancery-lane, London. 

10611. Improvements in or relating to alternate-current 
motors. Valére Alfred Fynn, 18, Blessington - road, 
Blackheath, London. 

10614, Improvements in electrolytic meters. George Hookham 
and Sydney Holmwood Holden, 18, Southampton-buildings, 
London. (Applitation for patent of addition to No. 5327/05.) 

10686. Improvements in or relating to electrical driving devices 
particularly adapted for clocks. August Anders, 111, 
Hatton-garden, London. (Date applied for under Section 91 
of the Act, Sept. ll, 1907, being date of application in 
Germany.) (Complete specification.) 

10687. Improvements in or relating to electrical driving devices 
particularly adapted for olocks. August Anders, 111, 
Hatton-garden, London. (Date applied for under Section 91 
of the Act, March 28, 1907, being date of application 
in Germany.) (Application for patent of addition to 
No. 10,626/08.) (Complete specification.) 

10631. Disinfector for telephone receiver and transmitter 
and the like. George Staples Pinchin, 59, West India 
Dock-road, London. 

10632. New or improved clamping device for the brushes of 
electric switches and the like. Sidney Paterson and 
Montague John Dark, Norfolk House, Norfolk-street, 
Strand, London. (Complete specification.) 

May 16. 

10880. Improvements in and relating to safety devices for 
electric heating apparatus for liquids British 
Prometheus Company, Limited, George Cooper, and Frank 
Chester Sharp, 77, Осо и. Birmingham. 

10087. Improvements in eleotrically-propelled vehicles. Russell 
Thayer, Chancery-lane Station-chambers, London. (Oom- 
plete specification.) 

10690. Electric incandescence lamps. Edward Alfred Giming- 
ham, Birkbeck Bank - chambers, Southampton - buildings, 
London. 

10697. Improvements in or relating to armatures for 
dynamo-electrio machines. Willy Roos, 65, Chancery- 
lane, London. (Complete specification.) 

10699. Improvements in telegraphic relays. Ernest George 
Berkeley Maxse, 24, Southampton buildings, London. 
(John Theodore Piat, Réunion.) 

10712. Improvements in electric light fittings for railway 
and like carriages. Frederick John Barter Collis, 
William Herbert Exley, and Henry Leitner, 4, South. 
street, Finsbury, London. 

May 18. 

10719. Improvements in or relating to magneto-eleotrio 
ignition apparatus. Hermanus Willem van Raden, High- 
street-chambers, Coventry. 

10723. Improvements in surface contact for electrical 
traction. James William Fillis, 25, Leven-road, Puplar, 
London. 

10729. Improvements in telephone reoeivers which may be 
used as transmitters. Alexander Marr and Thomas 
Ohalmers, 11, Craighall.avenue, Slade laue, Levenshulme, 
Manchester. 

10739. Novel or improved means for use in operating lock 
bolts by means of electricity applicable in a modified 
form for locking and latch bolt by means of elec- 
tricity and adaptable also in a modified form for 
use alternatively with a locking or latching bolt. 
Thomas Oldbury Summers and Thomas Hill, Royal London 
Buildings, Wolverhampton. 

10745. Improvements in or relating to friction clutches. 
Siemens Bros. Dynamo Works, Limited, 159, Queen 
Victoria-street, London. (Siemens - Schuckertwerke, 
G. m. b. H., Germany.) (Date applied for under Rule 13, 
Aug. 21, 1907. An invention oomprised in application 
No. 18834, dated Aug. 21, 1907.) (Complete specification.) 

10773. Improvements in and connected with holders for 
electric lamps. Andrew Frederick Rock, 77, Chancery- 
lane, London. 


10760. 


10764 


10767. 


10768. 


10769. 


10781. 


10792. 


10796. 


10808. 


10826. 


10835. 


10839. 


10338. 


10845. 


10848. 


10856. 


10860. 


10878. 


10885. 


10889. 


10891. 


10893. 


10918. 


10759. Improvements in means for regulating the ourrent in 


electric heating appliances. Norman Ellison Beves aud 
the British Prometheus Company, Limited, 77, Oolimore- 
row, Birmingham. 

Improvements in and relating to luminous eleotric 
radiators. The British Prometheus Company, Limited, 
George Cooper, and Frank Chester Sharp, 77, Colmore- 
row, Birmingham. * 

Improvements in storage battery plates. Alfred Ord 
Tate, 7, Southampton-buildings, London. (Date applied 
for under Rule 13, Dec. 20, 1907. Ап invention comprised 
in application No. 28,132, dated Dec. 20, 1907.) (Oomplete 
specitication ) 

Improvements in storage battery plates. Alfred Ord 
Tate, 7, Southampton-buildings, London. (Date applied 
for under Rule 15, Dec. 20, 1907. An invention comprised 
in application No. 28132, dated Dec. 2), 1907.) (Complete 
specification. ) 

Improvements in storage battery plates. Alfred Ord 
Tate, 7, Southampton-buildings, London. (Date applied 
for under Rule 13, Dec. 20, 1907. Ап invention comprised 
in application No. 28132, dated Dec. 20, 1907.) (Complete 
specification. ) | 

Improvements in storago battery plates. Alfred Ord 
Tate, 7, Southampton-buildings, London. (Dete applied 
for under Rule 15, Dec. 20, 1997. An invention comprised 
in application No. 28106, dated Deo. 20, 1907.) (Cow plete 
specification.) | 
Improved method of controlling electric motors for 
tramoears. lifts, and the like. The Johnson-Lundell 
Electric Traction Compauy, Limited, and William Arthur 
Price, 7, Southampton-buildings, London. 

Improvements in and relating to electric radiators 
or heaters. Charles Nunn Nettley, 60, Queen Victoria- 
street, London. 

Improvements in method of and apparatus for 
automatic regulation of rectifiers and rotary соп: 
verters. Francis Bacon Crocker, 22, Southampton- buildings, 
London. (Complete specification. ) 


May 19. 

Improved method of producing pure metallic flaments 
for incandescent electric lamps. Christoph Heinrich 
Dorman, 82, Duckett-road, Harringay, London. 

New or improved anti-vibrating lead terminal for 
electrical ignition motors and the like. Joe Wood 
and Wright Wood, 32, John William-street, Huddersfield. 

New or improved electrical device for illuminated 
stage dancing. Arthur Quinn and Robert Broughton, 
4, St. Ann’s-equare, Manchester. 

Improvements in electrical conductors. Isidor Kitsee, 
18. Fulham-place, Paddington, London. (Complete specifi- 
cation.) 

Improved apparatus for electrically igniting miners’ 
safety lamps in mines. John Charles Best, 55, Ohancery- 
lane, London. 

Improvements in and relating to dynamo-clectric 
machines. Orompton and Co., Limited, James Colquhoun 
Macfarlane, and Harry Burge, The Arc Works, Chelmsford. 
(Complete specification. ) 

Improvements in electric torminals or clamps. John 
Berryman, 22, Stanley-road, Leyton. 

Improvements in eleotric ignition devices for inverted 
incandescent gas burners as used in street-lighting. 
Francis Thomas Cotton, 8, Quality court, Chancery-lane, 
London. (Complete specification.) 

Improvements in and relating to electrical time 
switches. James Jones and James Jones, jun., Ohancery- 
lane Station-chambers, London. 

Improved method for regulating the degree of 
hardness of Rontgen tubes. Friedrich Paschen, 6, Lord- 
street, Liverpool. (Complete specification. ) 

Improvements in and relating to the manufacture of 
filaments for electric incandescent lamps. Wolfram: 
Lampen Akt.-Ges., 7, Southampton-buildings, London. 
(Date applied for under Section 91 of the Act, Nov. 29, 
1907, being date of application in Germany.) (Completo 
specification.) 

Improvements in carbon-holders for electric aro lamps. 
Rosalie Chaudet, née Warnent, 1, Queen Victoria-street, 
London. (Date applied for under Section 91 of the Act, 
Nov. 29, 1907, being date of application in Belgium.) 
(Complete specification.) 

Improvements in and relating to the manufacture of 
filaments for electric incandescent lamps. Wolfram - 
Lampen A.-G., 7, Southampton - buildings, London. 
(Date applied for under Section 91 of the Act, Oct. 7, 
1907, being date of application in Germany.) (Complete 
specification.) 

Improvements in electricity meters. Chamberlain and 


Hookham, Limited, and Sidney Holmwood Holden, 
18, Southampton-buildings. London. 
Mav 20. 


Improvements in electrical ignition apparatus for 
internal-combustion engines, Henry Bevis and Herbert 
John Coates, Peel Works, Adelphi, Salford, 
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10938, Improvements in apparatus for protection of electrical 
circuits and apparatus. John William Turner, 
88, Olonmore-street, Southfields, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on June 4.) 

6092, Systems of electrical distribution. Taylor. 
8562. Electro-deposition of zinc. Paweck. 
10699. Pitch product for insulating electric cable trenches 

and for use for other purposes. Marriott. 
10719. Electric motor starters. Mayes, and Ferranti, Limited. 
10955. Telephone switch-operating mechanism. Potter. (Date 

applied for under International Convention, May 28, 1906.) 
11271. Hertzian wave telegraphy. Muirhead. 


11386. Contact breakers for inductor coils. Nicholls and 
Nicholls. 
11466, Induction motors and the method of starting, con- 


neoting up, and controlling the spoed of combinations 
of such motors. La Cour. 

11476. Dynamo-electric generators and motors. Кау. 

115944. Electric motors specially adapted for rolling 
Allgemeine Elektricitäts-Ges. (Date applied for under 
International Convention, May 21, 1906, originally included 
in No. 11594/07.) 

11979. Eleotrode for aro lamps. Deutsche Beck Bogenlampen 
Ges. (Date applied for under International Convention, 
Jan. 29, 1907.) 

12253. Alternating-current electromagnet. Beck and Deutsche 
Beck-bogenlampen Ges. 

12563. Method of and apparatus for rendering electrolytic 
copper homogeneous. Jullien and Dessolle. (Date applied 
for under International Convention, May 31, 1906.) 

16778. Printing telograph receivers. Wright. 

17854. Portable electric massaging and like apparatus. 
Le Fevre. 

182969. Electric heating devices. British Thomson Houston 
Company. (General Electric Company.) 

18070. Method оё transmitting signals to a distanoe by 
means of alternating  eleotric currents. Meyer. 
1 55 applied for under International Convention, Oct. 25, 
1906. 

19742. Arc lamps. Heys. 

19546, Magneto-ignition 
engines. Codd. 

19697. Suspension of eleotric motors for eleotrically-propelled 
vehicles. Von Kando. 

20203. Electric rotary converters. Siemens Bros. Dynamo 
Works, Limited. (Siemens-Schuckertwerke Ges.) 

20014. Electric cable or conductor connecting devices or 
means. British Insulated and Helsby Oables, Limited, 
and Allen. 

21167. Switches for electric circuits. Pirdschun. 

82605. Systems of electrio power transmission for driving 
ships’ propellers and other apparatus. Siemens Bros. 
Dynamo Works. (Siemens-Schuckertwerke Ges.) 

22808. Electrical contact breakers particularly for use with 
internal-combustion engines. Poppe. 

23239. Electric switches. Bergmann. 

24023. Eleotro-medical apparatus Olymer and Woodhouse. 
158 applied for under International Convention, Nov. 7, 


(Scott Electrical Company.) 
apparatus for internal-combustion 


$4671. Arrangements on eleotricicity meters for determining 
the maximum consumption. Siemens-Schuckertwerke 


Ges. (Date applied for under International Convention, 
Nov. 8, 1906.) 

25792. Joint-boxes for electric cables. Stratton, Beaver, and 
Olaremont. 


25967. Load equalisers for alternating-current supply circuits. 
Lincoln. (Date applied for under International Conven- 
tion, Dec. 3, 1906.) 

27385. Apparatus for the elootro-deposition of metals. 
Oowper-Ooles. 

87739. Arc lamps and electrodes therefor. Janecek. (Date 
applied for under International Convention, Dec. 20, 1906.) 

28451. Method of and apparatus for lengthening the burning 
life of electric incandescent lamps, Herrmann. 

1908. 

2569. Means for adjustably supporting electric incandescent 
lamps and shades or reflectors therefor. Rawlings 
and Smith. (Application for patent of addition to 
No. 8151/07.) 

9556. Automatic telegraphic transmission instruments. Gell. 
perg applied for under International Convention, Aug. 12, 
1907.) 


8746. Manufacture of incandescent filaments. Auger. 

9023. Construction of electric condensers. Deniéport. (Date 
applied for under International Convention, Sept. 30, 1907.) 

06552. Electrical block signalling apparatus for railways. 
Brown. (Date applied for under Rule 13, May 8, 1907. 
Patent of addition to No. 2413 of 1907.) 
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COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Amount 
Name. paid. Last price. 


£ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. ri 
Aron Electricity Meter, 6 p.c. Cum. Pref. Sbares, 1-125,000 1 .. 11101549 
——— Ordinary, Nos. 1-125,000 .......................... 1 .. 3/16-5/16 
British Aluminium Co., Ordinary, 2.001-40,000 .............. 5... 5&5 
7 per cent. Oum. Pref., 1-40.000.................... 5 4-44 
* A" 6 per cent. Cum. ' Pref., 1-20,000 .............. 5. 42-6: 
— — 4 per cent. Funding Certificates, 1 1-20,000 .......... b 
5 per cent. let Mort. Deb. Stock, Red. ............ 100 .. 102-106 
53 cent. Loch Leven Deb. 0 J. Red., 1-3 000 100 .. 97-100 
British Insulated and Helsby Cables, Ord., 1-100, 000. 5 
6 per cent. Cum. Pref., 1-100000 .................. vis 62185 
— —— 44 per cent. Mortgage Debentures 100 .. 102-1 
British Tnomson- Houston Co., 44 рег cent. lst Mort. Deb. 
8 C/ 8 5 100 93 9€ 
Es . house Elec, aud Manuf. 1 cent. Pref. 
гт e e E a s ° 5 .. 7161116 
i is cent. Mortgage Debenture Stock ............ 100 . 45-50 
Brush Electrical Engineering, Orlane, Nos. 1-105 751 .... 2 0j 
Nou. Cum., 6 per cent., Pref....................... à 3/16- pe 
44 per cent. let Debenture ВОСК .................. 100 . 70-7 
—— vs bal т cent. 2nd Debenture Stock.................. 100 . 55-60 
Oallender's Cable, Рререпіагев.............................. 100 .. 1064-1084 
Ord roloary JJ ĩðõ5Lͥ M 5 10-14 
5 per cent. Er.... 5 .. S4 
Consolidated | Blectrical Co., Ordinary, 1-110,000 ............ | 4-4 
Crompton and (ooo 9 a 14-14 
5 per cent. Беһепбигев............................ — 
Dick, Kerr. and Co., Ordinary, 1.260 000 .................... 1 ..11/16-1 5/16 
6 per cent. Pref., 1-505,000 .................. 1 1-14 
34 r cent. Debentur e Btock, 0^ M 100 .. 100-105 
Bdison and Swan United, “A " ^ Shares, 1-89,261 ............ 5 3 
A” Shares, 01-017,139 .......... 5 . lj 
5 per cent. бебе с JJ ЛЛК sw De aqu Ах 100 
4 per cent. Deb. Stock, Red. ...................... 100 .. 78-81 
Electric Construction, Nos. 1 to 112, 10 . 2 4- 
1 рег cent. Cumulative Pref. ...................... 2 .. 14-13 
oent. Perp. 1st Mort. Deb. .................. 100 61-68 
шест p Alkali Co., Urdinary, 1-202, 2122 1 3/16-5/16 
Ferranti, Limited, 5 per cent. lat Mort. Deb. Stock. Red. .. 100 . 79-80 
General Electrle Company (1900) 5 per cent. Cum. Pref. .... 10 .. 73 
ET s sed S lat Mon. a Onis ee y E 10 m 
s Telegraph Wor rdinary ................ К - 
44 per cent. Ргеїегөпсө............................ 6 .. diu 
per cent. Debentures .......................... 100 .. 106-1 
Indis Rubber, Gutta Percha, a and Telegraph Works ........ 10. bel 
per cent. Debentures ............................ 10 .. +81 
National Electric Construction Co., 1-170000 .............. b ds 1 
Parker, Thos., Limited, Ordinary . 10 .. 10-1 


ary 
Peebles л боп апа Co., 6 per cent. Cum. Pref s 9, ОШ 00 5. .. — 
Telegraph Construction and Maintenance . De E. s 


White, 7. sapere 6 per cent. Cum. Pref.,1-15,000...... 10 .. 74-84 


Electrice Lighting and Supply.— 


Amount Last 
Name. 2 е 
Adelaide Electric supply Оо. Oo., 6 p.c. Cum. Prey 1-10,000.. 5 .. 48-54 
Bournemouth and Poole, dinary „%%. ee ТО . 1 . 105-11 
44 рег cent. Cum. Pref., 7,501-15,000................ 10 .. 4-10 
6 aed cent, Cum. Second Pref., 15, 001-22,500 ........ 10 .. 104-11 
cent. Debenture Stock, P мышка: 100 .. 102-106 
Bromley (Doo Electric Light aud Power Co. ............. ‚ 5 .. 45 
per cent. 1st Debepture Btock, Red. ............ 100 .. 94-97 
Brompton and Kensington, Ordinary ...................... 5 . 63-73 
JJ E RUM А 
cutta Elec upply ов. 1- is . 
Cambridge Electric Supply Company, £ 215 Ord. —— ж 8 125-154 
Canadian General Electric Co., Common shares —(—Ó $100 83-92 
7 per cent. Cum. Pref. Stock ꝗ n 100 .. 107-169 
Central Electric Supply, 4 per ‘cent. Guar. Deb. Stock ...... 100 .. 99-1 
Charing Cross, West End, and City Electric Supply, Ord., 
180.000 ͥͥͥͥͥ]¹i¹—ð˙«irtðtðZ⅛ ооо E жже se CK PETS 5 . 81-52 
. Cum. Pref., 0002 Укан КЁ: ДӨ: "е 9895 
ре cent. Debenture Stock, Red. "E $i 
ty Vagas "рс Oum. Pref, 1-40,000 .. 5 . 32-44 
а ) 40, 001-80, 000............ 5 .. un 
Chelsea Electricity Bupi VVV 898. 54 
44 per cent. Debentures . ..... 100 .. 101-104 
Chicago [eso Co., lst Е i ро. ут. өм. Bas. Жей. 00 
Oity ot "London, Ordinary . e 10 .. 7284 
——— 6 per ce ipse i eere стег ааваасаа 10 os 104-11 
44 per cent. Debepture 66 100 .. 107-110 
44 per cent. 2nd Deb. Stk Red. Ec 100 .. 
City of Wellington Slectric Light aud Power Co, 5 per 

cent. Registered lst Debs., ked., 1-1, 5 0 50-53 
Cordoba Light aud Power Co., ‘Let Mt. StL 5 per cent. Bds., 

,, bti 100 .. 90-92 
County ot Durham Electrical Power bistributlon Uo. T 

Ordinary, 10,001-50,000 _............................... e -3 

5 per cent. Preference, 1-50,000.................... 858 4 
County of London Elec. Supply, Ordinary .. i ОАО veu IF 

6 per cent. Cum. Pref. . 10 .. 104-11 

44 per cent. Debentures Prov. Certe. All pd., hd. 100 .. 107-110 

44 per ceut. 2nd Debentures Prov. Certe rM КЕ 
Edmundson s Electricity Corporation, Ordinary, 1-50, 000.. 5 4-2 

6 per cent. IT!! 6670 

44 per cent. First Mort, DOD rem 100 7 
Electrical Development Co. of Ontario. 5 per cent. lst 

Mort. 30-year cold Bonds, 10,751-15,750 . .. 81-8ipo 
Electric Lt. & Traction Co. of Aust., 6 pc. Cm. PL, 1-30, 000 E vie - 

б per cent. Debenture stock, J EET 100 
Electric Supply Co. of Victoria, 5 per cent. lst Mt. Deo. 
See, y k а SEEK d Y à .. 90-95 
Folkestone Electric Supply, Ord., Nos 1-10 000.. viewed. VO чаа 43-ti 
5 per cent. Cum. Pret., Nos. 1-10, as . 5 455 
44 per cent. First Deb Stock, Red. e 94 
Hove Electric Lighting, Ord., 1-13, F 5. 64-68 
Indian Electric Supp y and Traction Co , 6 per cent. 987 

struction Deb. otock, Red. .... 10 .. 96-98 
Isle of Wigbt Elec. Lt. апа Per.. 4 . a. Db. Stk., "Red .... 100 .. 90-95 
Hone TS Power and ting, 6 per "cent. Cum. 

Pief., 1 G)); ðx x ĩðV2iç 8 Я 3 xd 
Kensington ed Knightabridgo і Klec. Lt., Ord, 1-21,000...... 5 8 
Kensington and and Notting Hill, 4 per 

cent, Debenture Stock, Red....... ................... 00 97-101 


Red. ; 
Kidderminster and Dist. ec, Lighting and Traction, Pref. 10 .. 99-10% 
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AX Last price, 


Name. 2 
London Electric, Ordinary .......... TI ieee iau scu 11 
6 per cent. Pref. . 5 us 48- 
4 per cent. 1st Mortgage Debenture Btock, Red.... 100 .. 
Madras Riectric . Led. Corp Corporation 5 per cent. Construc- 
tion Deb. Stock гарт, Certs.), all paid .......... 100 .. 85-88 
Metropolitan Ordinary, 100,001 400,000 .................... 5 .. 43-4 
——— 44 per cent. Mortgage Debenture Dock: .100 .. 107-111 
— 44 per cent, Cum. Pref. 5 .. 8958 
r cent. Mortgage Debenture, Red.. ; 
1.1888. 11.000 44100) 1, 5 рег сере 1а, Мог iia 000 784-80 
" 3 ($500), M 1-4,400 (81 — 2. 
Mexican Light and 9 Co., Capital So res 84.80 
о ре ое lst Mort, Gold Bonds, Med г “4, o- 
к! 001-14, 000 ($1,000) .. В 84-86 
Mid Electric Power Dis., 44 pc Ist Mort. Deb......... — 96-99 
ewcastle-upon- 578,000 Electric Supply, Ordinary, 1-57,009 . 5. 54-6 
——— do., 57,010-75,000.................................. .. 54-6 
do., 75, 001-87, 800 (issued at £2 pre m., 16s. paid .. 5 .. 64-58 
5 per cent., Pref., , science sec od aie tes 52-5 
do., 75,001-87, 500 (issued at 10s. prem., 4s. paie): 5 54-58 xd 
Notting Hill Blectric Lighting . 10 .. 114-124 
— —— 4 per cent. First Mort. Debs. Nos. 1- 500 eg. ). 100 .. 96-97 
Oxford Electric, Ordinary, 1-96 and 40-14,310.. 5 . 658-64 
1 per cent. Debenture Stock . 100 .. 9498 
River Plate Electricity Co., Ord., 1-119.687 & 1%, 501. 120, 507 1 .. 13/16-15/16 
b per cent. Non - Cum. Pref., 1-100, 000 . 1 N 
5 per cent. Debenture Stock, Кей. ...... Soei A us 99 
Rosario Electric Co , 6 per cent. Cum. Pref , 1-20. 000.. 5 . 4854 
6 per cent. Cum. 2nd Pref., 1-15,000'................ 5 . 43-55 
sont Electrical Company of Montreal, 44 per cent. First 
hares Mortgage Debentures .... 100 96-98 
a Water and Power Co., 5 p.c. Cons. 1st Mt. f Bd» — 102-104 p. c. 
Smithfield Markets Electric Supply, 5 1 12, 2005 . 5 4-2 
r cent, Debenture Stock . — LOO 70-74 
South Lon on. Ordinary.. ОРОТО. 28-25 
South Metropolitan Blectrio ‘Light and Power, “Ord. ........ 1 8-8 
7 per cent. Cum Pref. ... ee 1 ..1]1/16-31 5/16 
= per cent. 1st Mort. Deb. . . 100 99-102 
Bt. James's and Pall Mall, Ordinary, 101-20,080. . 5 74-84 
7 рег ‹ dn !!! y 8 64-7. 
—— 34 pe сезі. P C КОЛГЕ Pee eg 100 . 8 
Urban несие Bupply Oo., Ordinary, 8-30,007 5 .. 1-2 
5 per cent. umulative Preference, 50,001. 80, 950. 5 27.5 
44 per cent. me Mort. Debenture Stock, Red. . 100 e. 
Westminster, Ordinary .................................... A 71-8 
——— (4 per cent. . Pref., 110,101-138,251 . „ O < 43-54 


Electric Tramways.— 
Name. 


Abgio Argentine, 6 per cent. Cum. Pref., 1-260,007 
0 rer cent. Non-Cum. 2nd Pref., 2€0, 008- 280,007 .. 5 


Permanent 6 per cent. Debenture stock, 1888 ...... 100 
Auckland klec. Trams., 5 1 lst Mor. Deb. Stk., Red. .... 100 
Barcelona Tramways, Urd., 1-20,000 ........................ 10 

5 per cent. Leti Shares, 1-10,000 ............ 10 

5 per cent. Deb., Bed., 16000 8 100 

44 per cent. Red. Deb. Stock ...................... 100 
Bath Elec ‘Tramways, Ld., Pref. Ord. Shares, 75,001-150,606 1 

5 per cent. ( um. Pret. Shares, 1-75,000 ............ 1 


Birmingbam and Midiand oe 44 p. c. 1st Db. Stk , Red. 100 
Blackpool and Fleetwood Tramroad 10 
Bombay Elec. Supply a.d Trams. Co., 6 percent. Cum. Pref. 10 
44 per cent. Deb Stock, Red. 100 
Brisbane Iramway Invest., Ord., 1-75,000 . werde X 
5 per cent. Cum. Pref., Nos. -76, 000 . 100 
per cent. Deh. Stk. Red., Prov. Certa. all pd. 
British Columbia Blectric Railway Jo., Ord Пен dead n Eds 
JJ Nr 100 
5 per cent. (um. Perpetual Pref. Stock 100 
44 per cent. lst Mt. bebs., Nos. 1-6,250, “of £40 each 40 
——— 44 per cent. Vancouver Pawer Deb... 10 


British Electric Traction, Ord. 1-500. 000 & 60, 001-80, 000 10 
—— 6 per cent. Cm Pf., 57 0001-60 000.. : 10 
5 per cent. Perpetual Debonture @ Stock . "e 100 
44 per cent 2nd Deb. ^tock.. ; 100 
Bueno Ayres and Belgrano I ram 5 
—— “A” 6 per cent. Cm. Ft., 1-44000.. 8 
' B" 6 per cent. Cm. Pf., 1-27 500.................. 5 
5 per cent. Deb. Stock. heo. „ AES ATE 100 
Prov. Cert., «Т Б 2 . 100 
Buenos Ayres Electric Trams, 5 p.c. Deb. dl k., Ned. ` 100 
Buenos Ayres Gd. Nat, Trams. , 55 per cept. er Поп 
Bonds, Red., 1-1, . . 100 
6 per cent. Deb. Bonds, Red., 1-2, „ ` 100 
Buenos te Dag Таскок Trams. Co., Stg. 5 рег cent. 186 Murt. 100 
байо TE Ord., Nos. 1 1-137, 610 e*c*c509202099599€4249 5 
б per cent. Cum. Pref., Nos. 1-30, е БОЕК С 5 
44 per cent. 1st Deb. Stock, Red. . 100 
Cape Electric Tramways, Nos. 1- 480, ООО E 1 
City D ot Birmingham Tramways, 5 per cent. Cum. Pref...... 5 
4 per cent. 1st eer oD 5 200000 . 100 
City of Buenos Ayres Trams. Co. 04), 1:248 5 
4 per cent. Deb. ok. Led. 3 100 
Colombo Electric Tramways and Lighting, 5 per cent. let 
M e Debenture Stock ‚Вей. ...................... 100 
Cork Electric Tramway and ad Lighting bat j Ordinary: xus Еи 10 
6 per cent. Cum. Pref 10 
4 per cent. Debentures . 100 
Dublin United Tramways (1896), Ord., Nos. 1-60, 000 .......- 10 
6 per cent. Pref., Nos. within 1-60,000...... n 10 
54 per cent. Mort. Debs., 1-5,000 Red... . 100 
Hastings and Dist. Elec. Tram. Co., 4) с. Deb. Stk., Red.. 100 
Havana Electric Railway Consolida o. Mort 5 per cent. 
60-year Coupon Bonds of 1852, 1-6957 ................ ; 
Imperial Tramways, Огйіпагу.............................. all 
6 per cent. Cum. Pref. ............................ all 
44 per cent. Deb. ВіосК............................ 100 
Isle of Thanet Electric 001.8000 and Lighting, 5 per cent, 
Cum. Pref., Nos. 50,001-60 "n 9 
4 per cent. lst. Mt. Db. Stock. Bed... „ 
Kalgoorlie Electric Tram wa eee 0. e ! 
5 per cent. “А” De Stock „ LU, 
6 per cent. B " Deb. Stock ... . 100 


Kidderminster and District Lighting aud Traction, Pret.. 6 
Lancashire United ашау, Limited, 5 per cent. bod 


Lien Deb. Stock, Red 
£296,500 2nd Mort. Deb. Rtock : i mx 

£83, 2855780 Deferred Deb. Stock (ali fully . i N € 

Lisbon Electric Ташта Limited, Ж: 


— 6 per cent. Cum. Pref., Nos 1-425,5 Seni 
— D DOE cent. Mort, Deb., 10 F E 109 


rz. ПЕС 
3 ne 


Eg 
ME T. 
.. 100-104 
. 88.102 


s 92-95 
6-7 xd 


103 186 
3,16-1/16 
4 -43 ad 


5 716-5 11/16 
.. . 98-102 


Amount 


Name. раа. Last price. 
London United Trys. (1901, 5 per сев cent. Cum. Pref........... 10 .. 78 

$ per cent. 1st. Mt. Db. Stock, Re c. 100 80-85 
Madras Elec. Trams. (1904) 5 per cent. Deb. Btk., Red.. . 100 95-98 
Manila Elec. R.R. and Lightg. 5 оса 186 Lien an and Coll. 

Tr. Sinkg. Fund Gold Bonds o о 1 --$1,000 .. 8690 
Manx ео, id Co., 54 p.c, Cum. bnt. si de 636 1 and 

9s ee 4 
ik per cent. lat Mort. Deb. stock, Red. . 100 .. 26.50 
Metropolitan Elec Trams., Defd., 1,000, 001-1 314, 016. pcs 
5 per cent. Cum. Pref., 500, 1. 000 jesse d Wie 1516 
4 per cent. Deb. Stock, Red.. 100 -97 
Mexico Trams. Co, Gen. Cons. 1st Mort. 'BÜ-year 5 per cent. 

Gold Bonds. — 883-894 p. o. 
Milwaukee Electric Rail and Light, 5 rer cent, 30- yr. Cop 

Mort Bonds, 1926. 1-5,500 and 7,001-8,000  ............ 103-105 
Montreal Street Rail, as per cent. мегі g Deb., 01-2, 600 

1922 1 .. 101-105 
New r General (Traction, 6 per ent. Cum. Trei., 1. 10, 000 and . 

JJ D FI 8 И? 1 
Oldham, Ashton, and Hyde Tramway, Urdinary N 10 t 

5 per cent. Cum, Pref. ... 10 . 83-9 
Perth Elec. Tramways (W A.). 5 per cent. 1 Mrt. Deb. 8 sk. a .. 103-106 
Potteries Electric Traction, Oidinary. 1-245. d А 

per cent. Cum Pref., 500,001-545 97 d 
per cent. lebenture Btock.. 100 93. 
Provincial Tramways Co., (n dinary. 1 -24 912. ee. 10 . 49-54 
r cent. Cum. Pref., 1- 0.000.. 10 .. 94104 
Rangoon d" lec. Tramway ара supply Co., 6 р. с. Com. Pret i 

43 pe er cent let Mort, seb. ‘Stock, Ked............. 100 3 

Sao Fania ma amway, TU AB Power (oo... 100 .. 129-134 
per cent. )st Mort Deb, Red. 1929, 1-12,000 . .. .. 974-994 p.c. 
South мып Electric Tram ways and Lighting e 

6 per cent (um. Pref., 19,571-169,570, Prov. Certs.. 2-1 

4 per cent. Deb Bta ck, Red. 1940.................. "100 .. 76-80 
Sunderland District Riectric Tramways, 5 p.c let Mort. 

Debs., Red.. i h,, 4555535. 5. . 75-78 
Yorkshire (West biding) Elec Tram. Co, 0:0. m. ME Hs i d 1-1 

6 per cent. Cum. Pref., 1. .. 93 

44 per cent. lst Deb. Stock, Rl 100 æ. 84 

Eleetrie Rallways.— А 
mount 
£ 
Central London, Ordinary .................. eese eene 100 .. 7982 
8 Pref. iss аана налаже: 10007 wa: 90:92 
deterred.. .100 . 62-65 

4 ре Deb. Stock (Prov. Script verta., sully paid) . . 100 .. 100-105 
City and South Loi. don, Consolidated Ordinary . .100 . 39-41 

4 per cent Debenture Stock . s..........- 100 .. 160-105 

5 per cent. Pref. ВбосК'91 ........................ 100 .. 113-116 

— [1] 19 29 ооос ав ое оо ев оо овозае озав 100 е 112-115 
" " » ‘Ol 100 .. 110313 
JJV 100 .. 106-109 

Liverpool Overbead, 8 per cent. Frei. . 10 .. 10-104 

Ordinary, 1-50, 10 .. 334 

4 per cent. Mortgage Debentures, Red, ре 1, 700. — .. 94.90 
Underground Blectric Railways Tondon; 5 per cent 

Profit-5haring Secured Notes ................ ec c oe — 58-45 

Deposit Reoeipts . ecccocscctoo КҮЛҮҮ ооо вео вате „ 0 ee — ee 59-45 

Telegraphs and Telephones.— " 
Kame, rie Last price 
£ £ 
Ams zon Telegraph Oo., 1-25,000 . oe 1: en 2-3 
r ceut. Debs., Red., within 1-1,069 8 00 .. 84-87 
American Telepbone and тет aph Collat. 1rust 4 per cent. 

Bonds, 1-28,000 and 53,001-/8 0,0000 $1,000 .. 8586 

Anglo-American TE y Ordinary .. S... 100 .. 88-61 
per cent. Preferred Ordinary . . 100 .. 102-104 

D«ferred Ordinary .... 100 . 16-164 
Anglo-Portuguese Telephone Co., 5 per cent. lat Mort. Deb. 

Stock, Re d € ««020952223092052625080094200220ca22606992292998 2 6 100 ee 984-1014 
Obili Telephone Co., 1-44,000_.............................. D- .. 1-1% 
Commercial Cable Co., Bter. 500-year 4 p.c. Deb. ney ко 100 .. ( 
Cuba apr pesi eleg pn Co., окту, = Bi AS 10 1-84 

per cent. Preference, 1-6 sevceccccece 10 .. 153-163 xd 
Direct йа Telegraph Co., бейм... 5 .. wu 
——— 10 per cent. Cum. Preference . "D oz 9 

44 per cent. Debs , 1-600 50 .. 994-1024 
Direct United States Cable Co.. .. 20 .. 134-14 
Direct West India Cable Co., 4 per cent. Doba., reg. 

within 1-1,200, Red.. 1 .. 9894-1014 
Eastern and South African, q per cent. Mort. ` Debs., within 

123,000, 17“7)“;'ßͤ 100 .. 99-101 

——— 4 per ent Reg. Mort. Debs. (Mauritius subsidy), 

r vende nsec ER KE S 25 -1004 xd 
Eastern Extension, Australasia and Uhina, 1-300,000.. 10 .. 105 

4 per cent. Mort. Deb. Stock, ern .100 .. 1001 
Eastern Telegraph Co., Btock ..............- . q . 100 .. 129-14 

ох per cook Preference Stock .. ааа в es RUM. а 85-86 

т cent. Mortgage Debenture Stock . ...... 100 .. 100-102 xd 
Great N à ern Telegraph Co. (of Copenhagen) ............ 10 .. 
Halifax and Bermudas Cable Mis. ^" pese cent. det Mort. 

Debs within 1-1,200, Red.. 8 100-102 
Indo-European Telegraph Со. . 25 
Marconi's Wireless Telegraph Co., "Nos. 256, 128.284, 190. 1 
Monte Video Telephone Co., Ordina ‚ l- 72,680 ——— 1 ME 

5 per oent. Preference, го 8. ОИНРО ИДО | 1 9211674 
National Telephone, Preferred . seu Secus eius LOO 

Deferred Stock .. . 100 .. 1093-111 

6 per cent. Cum. Firat Pref.. 8 10 .. 104-12, 

—— — 6 per cent. Cum. Becond Pret.. JJ а 
——— 5 per cent. Non. Cum. Third Реб Bus -5$ 

34 per cent. Deb. Stock, Бөй....................... 100 .. -l 

4 per cent. Deb. Stock, Red.. ‚·q . 6 2100 .. 1014-1034 
Oriental Telephone and Electric Company. ebbe ux. cho Ed it 7/16 

6 per cent. Cum. Pref, ............................ 3 abi i 
Pacific and European Tel.. 4 p.c. Guar. Debs., Bets) rh 8 100 10¹ 
United River Plate Tele. Co., urdinary, 1-100, 000 . . 8 . 6-5 

5 per cent. Cum. Pret. , 1-40, c I EE I" 

44 per cent. Debenture Stock, Red. . 100 .. 99-10 
Telephone Co. of Egypt, 44 per cent. Deb. Btock, Red. .100 .. 99-102 
West African Telegraph Oo. es... 10 . 10-104 
West Coast of A merica, Ds 000 and 55,0 001-53 008 . ld . 13-15 

——— p.c. Debs., 1-1, 500, guar. by West estern p Telegraph - 1 E -102 
West India and Panama "Telegraph .. 10 .. 9/16-11/16 
———— per cent. Cum. ставо Соер sos NA ra erum! RO. os 10 

—— 6 per cent. Cum. 2nd Preference 10 .. 1 

——— 5 per cent. Debs., Red., 1-800..... ЕРИВУ .. 100 .. 101-104 

Western elegraph Co., 1-207,930 . 66 %%% %%% %% %%% 0 ee i 1 


— 4 per cent. Debenture Stock, Red. es60909060606 ог 6b 1 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns for Increase or Miles of Accounts for past year. 
week. decrease. track open. Cost 
line - — 
0 t | E Total | Passengers | Car miles arr ni of | tle 
urren | ndin . ar e " 
Ending| 1908. | 1907. | Week. |. “year, | 1908. | 1807. Е |recelpts| carried. run.  |ynger mile. | track. 
May 20 1590 1505 + в BE h| 874 | 274 May 31 "E 605 | 17,676,000 | 1,529,682 |0 95 11°39 + 57 65a 
Aberdeen Corporation .......... Мау ' , — ay 616, у . « 
ö zm 2885 9 8| 8 „ 15| 15,285] 5,605, 378,884 -97 | 9°28 | 1,917 | 535 
Baker Street and Waterloo Ву...) „ 23| 27% | 2,580 |+ 195| 4148031 | 44| — = x v» Ра ои ^uae (rss 
Birkenhead Corporation ........ „ 24| 1,040 | 1,030 |> 56 278 255 25°63 March 31| 55,408 11,696,691 | 1,324,743 | — | — — [61 
Birmingham Corporation ......| 5, 16| 6.3°4 | 6,182 |+ 182 — 564 51| 18,557| 5,552,098 215,345 | 87 |162 9,228 | — 
Blackburn Corporation DTP * 20 1,125 1,349 | — 225|-- 97 | 23°80 5% — 25 54,951 10,094,028 | 1,002,372 |1:25 12 64 2.509 8-08 
Blackpool Corporation.......... , 21 547 | 1,757 1, 210 — 126 | 174| 174 ы E A" = = = "- ^ 
Blackpool-Fleetwood Trams..... — = = — == 164 | 165 | Рес. 51| 54,819 | 2,707,918 625,110 | 5:09 12 905] — | 7°79 
Bolton Corporation ............ „ 24| 2,344 | 2,935 |- 619| + 552 | 42 42 | March 31 111.294 | 23,410,690 | 2,411,969 |1'14 [1105 | 2,649 | 612 
Bournemouth Corporation...... „ 20| 1,972 | 2,084 |— 612| - 1115 | 294 | 24 = 85,665 | 13,503,610 1,765,098 1-48 |1137 | 2,860 7-28 
Bradford Corporation .......... „ 16| 4,698 | 4,547 |+ 151 + 2,121 | 98 | 95 „ 51 232,427 | 46,728,977 | 5,167,261 |1193 10 79 | 2,421 | — 
Brighton Corporation “ТЕЛ : 24 837 | 1,217 | — 380| — 407 |17:191|17-191 „ 31 50, 10.759.510 1.788.805 1-08 10-48 2'844 T4 
Bristol Tramway Company...... „ 22| 38531 | 6472 | -1,633 — 634 | 514 „ 31 266,769 | 46,902,257 | 6,178,886 | — — > — 
Burnley Corporation „ 23 1,263 | 1,369 — 1 — 191 | 193 р 31| 62,699 11,967,488 | 1,205,85 |1:34 [12-48 | 5, 8:21 
Burton Corporation ............ » 24 256 528 | - 72 — 9i vA „ l| 15,576 3,383,527 421,317 107 | 8:87 | 1,768 | 6°14 
Cardiff Corporation ............ Маг. 7| 1,860 | 1,880 |+ 40 — 52°62 52 „ 51 105,550 24,458,164 | 2,624,504 104 | 9°74 | 3,266 | 6 
Carlisle Tramways Company .... Мау 23 162 1% — — 8:5 8:5 Dec. 51| 10.253 2,790 699 550,417 | — та = 796 
Central London Rallway ........ 25| 6,518 | 5,275 71,045 - 1954 6 6 „ 51| 549,298 | 43,057,997 | 1,279,698) 1" 2 55,357 5 22 
Charing X, Euston, & Hamp. Ry. , 23 529) — — — 7i 61 = c = a = x 2 = 
City aud South London Railway.| „ 24) 2803 | 5057 |- 255 + 6,302 9 64 |h Jane 30} 82,456 | 10,048,780 — — — — — 
Colchester Corporation . ..:... » „ 181 1 — 14 — 8 8 |*March 51| 10,588 2,457,553 320,788 | 897 | 7-47 | 1,401 612 
Cork E. T. and L. Company ....| , 14 445 453 |- 16 — 461 | 154| 154 Dec. 51) 25,032 | 5,966, 891,998 | — | 6°74 — 478 
Croydon Corporation............| » 22| 1575) — — — 12с 12 c March 51| 62,055 13,514,918 | 1,502,408 |108 | 976 | 3,125 |667 
Darwen Corporation. „ 22 255 306 | – 55| — 78 | 723! 7°23 * eh Got ks ы E — 
Dover Corporation. „16 184 202 — 18 235 44 43 „ 31| 12,468] 5,178,065 328,406 | *94 911 2, — 
Dublin and Lucan Electric Ву... 22 152 170 — 38|-- 4л 63 63 = = = = FAL е. => 
Dublin U. . . 6 6 . ы 02| 5474 | 6,768 | -1294| — 1,598 | 84 agg] — = a^ S dE 
Dundee City Tramways ........ April 8; 1,144 | 1195 |- 81 - 22 22 May 15) 57,672 15,554,905 | 1,162.792 | 87819 | 4,352 |73 
East Ham Corporation..........|May 25] 979 | 1,082 — 203| - 6:6 | 14 | 14 | March 51 47,140 | 15,049,240 | 1,062,151 | 74 |1049 | 3,636 | 714 
Glasgow Corporation,........... „ 25 | 18,217 | 18,192 | + 25 +-14,056А| 1774 | 169 May 31| 887,381 | 224,063,098 | 20,350,367 | ‘95 |1047 | 5,055 | 521 
Gloucester Corporation ........ „ 20 552 |- 67 — 15 | 15 | March 31| 15,055) 3,182,111 579,996 | 1"06 | 6°94 | 1,002 |51 
G.N., Piccadilly and Brompton | „ 23| 5260 | 4,500 |+ 9:0| +32,701 94 9 — — PN = = — — — 
Halifax Corporation Aprill4| 1,415 1,235 |+ 130 — 52574 37 „ 31| 77,996 | 18,899,242] 1,624,275 | —  |!1:52 5 865 
Huddersfield Corporation ...... Mey 23| 1,591 | 1,879 288| - 294 | 354| 35 „ 31| 81,196 | 15,252,150 | 1,804,745 {1°22 |1079 | 2,770 | 594 
Hull Corporation » 2,570 | 2,576 205 | — 319 | 26 26 „ 31 121,186 29,151,543 | 2,956,406 9:84 А — 
Ilford Corporation „а ee 419 |- 39 — 103 103 „ 51) 26,499 6, 586, 754 615,117 | 89 958 | 2,225 | 65 
Ilkeston Corporation .......... » 20 157 183 26| - 55 9 9 — me — — — 5 am 
Kirkcaldy Corporation.......... „ 6| 249 - 1 = 74 | 74 | May 15 15,702) 4,640,618 466,919 | 692/755 | 1,75 |495 
Lancashire United Tramways ..| „ 20 1,567 | 1,425 |- 59 + 1,160 | 39 39 = 49 = 55 art AR rA = 
Leeds Corporation ‚ 16| 6514 | 6605 |+ 91| + 26 | 963 | 964 | March 31 227,794 | 73,024,853 | 7,358,185 | 1:06 |1069 | 3,352 | 558 
Lelosster Dorporation ee | ш 25| 2,517 2,606 | — 288 — 42 42 — 2 — ме mt 0 5 — 
Liverpool Corporation .......... | 16| 10,788 | 10,897 | - 109| - 2,113 | 104 | 104 Dec. 51 563,793 | 122,094,528 | 12,115,934 |1:108|1117 | 5,421 | 7°75 
Liverpool Overhead Railway... „„ 24) 1,475 94 |- 279| - 750А 9:25| 6:65| June 30 77,568| 10,957,148 | 1,102,809 | — nt 2 — 
London County Council ........ „ 9| 55231 | 22,116 | --1,175 | + 15,957 | 98 98 | March 31|1378,014| 314,227,090 | 30,130,297 | 1:05 10 98 T 8 55 
Lowestoft Corporation .......... » 25 174 219 |- 45 | — 4| — Sept. 50) 11,009| 2,622,922 843,190 |105 | 79 2,156 | 6:39 
Maldstone Corporation ........ m: 194 124 70 — 34 2 | March 51) 5,913 1,186,566 157,050 | 114 | 86 2,956 | 62 
Manchester Corporation ........ „ 23| 15,519 | 17,869 -2,320 | + 4,857 | 172 | 161 „ 51| 719,673 | 143,264,501 | 15,523,459 | 1°19 |11712 | 4,556 | 705 
Metropolitan District Railway . | 2.29]. 5. 8,129 |+ 756 | 4 20 271 24 24 | ЕЗИ = -— — 25 "T — 
Metropolitan Rallwaꝓy „ 24 15,491 | 16(85 | - 585 + 2,513 | 234 | 234 June 30 637,794 27,639, 334 — 1:39 == > РЕР 
Nelson Corporation ............ | 23 149 152 | - 12|- 149 22 23 | March 31 7,309| 2,035,500 203,203 86 | 864 | 1,892 | 8:69 
Newcastle-on-Tyne Corporation.. ,, 25 5,645 | 4,205 | — 562, — 2,455 | 594 | 574 „ 51 210,491 | 45,506,468 | 4,265,174 | 1°11 |11:85 | 3,560 | 6:04 
Newport (Mon ) Corporation... n 25 635 817 | 212 - 205 143 14 „ 51| 32,421 | 7,760,405 772,753 | 103 |1001 | 1,525 | 687 
Oldham Corporation » 3 1,894 | 1,871 |+ 25|- 321 351 | 353 25! 94,948 | 18,647,731 | 1,818,444 |1719 |12:55 | 2,605 | 7:29 
Portsmouth Corporation........ 16 d 1,827 | 1,893 |+ 6 — 281 284 „ 31] 98,911| 20,668,825 | 2,199,823 | 1:15 10 79 = are 
Reading Corporation............ = - аг = | 134 133 „ 51| 32,661 8,130,179 918,825 | 96 | 853 | 2,476 | 4°77 
Rochdale Corporation .......... Fe == — — — 20:9 209 „ 51] 54,138 9,749,202 | 1,201,364 | 1:32 |1075 | 2,638 | 605 
Rotherham Corporation ........ т — — — — | 10 | 10 „ 51| 26,916| 5,743,298 618,211 | 132 |10 45 | 2,691 | 7°38 
Salford Corporation ............ „ 18, 4,656 | 4,560 |+ 96| — 644 = = = = = - au 25. ЕРЕ = 
Scarborough Tramways Co...... — — — = — 4780 478c| Dec. 31] 7,779 1,537,845 228,255 | 1:21 | 82 1,640 
Sheffield Corporation .......... „ 24| 5,694 | 5,961 | - 207 - 1,753 | 664 | 65% | March 25 276,907 | 73,966,299 | 6,804,656 | 898 9 767 4,174 
Southampton Corporation ...... T "| 1,079 932 | + 147| + 202 18 18 „ 51 49,185 | 9,437,596 1,142,085 | 1°25 |1071 — 77 
gouthend · on- Sea Corporation. „ 20 372 472 — 160 — 74 9 9 „ 51 20,076 4,431,728 390,538 107 |1233 | 5,155 |675 
Stockport Corporation .......... = | = — — — 25 25 „ 31 50,127 8,617,127 | 1,248,656 | — |9 464] — 4849 
gunderland Corporation o 24) 1,11 | 1,537 — 425 - 2,299 | 20 | 20 „ 51 72,596 | 17,483,132 | 1,535,425 | 1:006 |11:261| 3,687 | 657 
Swindon Corporation = — — — — 43 44 „ 31] 9.500 2,675,221 224,417 | 8 |994 | 1,968 | 7-78 
Torquay Tramways ............ , 21 285 237 |+ 46 — 516]. — = * x = = ^ че = 
Wallasey U. D. O. — | „ 23 686 934 — 108| + 7 |1268|12:45| 1 „ 3 42,810 | 8,512,592 890,906 | 1:23 [1155 | 3,376 | — 
Warrington Corporation ........ | — | — E — | — | &| 6| „ 5| 19,2041 4,965295| 429,785 | — |10724| 1,969 | 6:95 
West pes Corporation ........ las 491 2,1 2,514 | - 327 — 1,641 | 1477 | 14°7 * 51| 122,881 | 35,602,836 2,556,854 78911096 | 4,407 | 6°79 
Wolverhampton Corporation... | н 20 804 1,562 | - 888 — 565 | 20 | 20 | „ 51) 43,823 9,276,025 966,155 | —  |10-886| 2,159 | 6098 
| | | 1 ч | | | 
4 1905- figures. 1 1907-8 figures. f And 88 miles of interlacing track. à Train mile. с Miles of route. А Half-year’s figures 
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| the strength of the masonry dam. 


OVERLOAD CAPACITY. 


No chain is stronger than its weakest link, and fracture 
only occurs when the load on this weakest point exceeds 
the breaking stresses. Some damage may be caused if the 
elastic limit is exceeded, and a good engineer so designs 
the structure made to his specification that there is an 
ample factor of safety. When two engineers, however, 
co-operate and do not agree as to the factors of safety, the 
strength of one part may become a source of danger to the 
other. For example, we know of one instance where a 
large dam was being built for a water supply in this 
country, and the design for this dam prepared by the 
engineer of the scheme was laid before an eminent 
expert, who advised increasing the weight to improve 
His advice, while 
perfectly sound, was rejected because the foundations 
obtainable in the district would not bear safely the extra 
weight. Electrical engineers are more concerned with the 
problem raised by Mr. C. Turnbull in his article concerning 
overload in electrical plant, appearing elsewhere in this 
issue. This was the subject of an informal discussion last 
week before the Newcastle Section of the Institution of 
Electrical Engineers. The importance of economy in а 
steam-driven plant for a central station has too often 
dwarfed the question of safety. Switchboards with their 
numerous maximum, minimum, and reversed current 
cut-outs have been relied on to protect dynamos against 
self-destruction in their well-known willingness to supply 
all the demands made upon them. If this property of the 
dynamo which will give enormous currents on short-circuit 
were counterbalanced by want of power in the engines, the 
liability to damage would be largely reduced. We quite 
agree with Mr. Turnbull that the engine-makers frequently 
give much more powerful engines than are asked for, with 
the result that the dynamos are not sufficiently large to 
run consecutively at the most economical load for the engine 
or turbine. The one case quoted by the author in which 
a 5,500-kw. set was more economical at 6,900 kw. than at 
the nominal full load, is an instance in which the dynamo 
is excessively overpowered by the turbine. А small 
additional expense on the dynamo would have made the 
set much more valuable, and would have relieved the 
engineers in charge of considerable anxiety. There have 
been many attempts made to secure standard rating for 
dynamos and motors, but the rating of engines for central- 
station work is still left to the individual caprice of the 
manufacturers. Obviously, in the instance quoted the 
turbine manufacturer prided himself on the overloading 
eapacity of his turbine, which worked most economically 
at 100 per cent. overload. In case of competition he might 
sell this turbine for any nominal full load between 
3,500 kw. and 6,900 kw. Another manufacturer of the 
same type of prime mover may have widely different views 
on the overload question, so that competitive tenders 
would be far from comparable. We think that when 
such prime movers are used to drive dynamos there 
should be a limit to the overload, which should be 
fixed in view of the capacity of the dynamo. It is 
preferable to make the engine the weak link in the chain, 
as then the effect of overload is to slow up the engine, 
which does no damage whatever. The electrical engineer 
should also see that the connections between the dynamo 
and the feeders leaving the station are ample in carrying 
capacity for the possible overload current from the 
dynamos. As Mr. Turnbull says, too many of our 
switchboards have been designed on lines which leave 
no margin for overload, and we might add that quite a 
number of such switchboards have departed this life, the 
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funeral expenses being paid by insurance companies. We 
shall be pleased to receive any communications on this 
interesting subject from central-station engineers or others 
who have to do with the design or working of electrical 
plant. 


HULL TELEPHONES. 


As we have said so many times, we are not over- 
whelmingly concerned with some of the niceties or 
crudities of the telephonic controversy, but what we are 
concerned about is good working at the lowest rate. We 
have always been ready to give the greatest credit to those 
individuals who embarked their capital in early days in 
spite of official coldness, and who in no very long time 
proved conclusively that telephony was not only com- 
mercially practical, but it was a necessity in the march 
of civilisation. It may be said that we have had four 
phases in telephonic development: the first, official 
coolness accompanied by official fear; the second, private 
success and amalgamation ; the third, preliminary action 
by the Government in the shape of trunk lines 
and experimental stations; the fourth, municipal enter- 
prise, latterly, if not always, accompanied by Govern- 
ment disloyalty and private competition. Is is wonderful 
that a municipal exchange continues to exist, but, 
according to the Hull report before us, it does, and 
flourishes. The inducement for municipal action was 
the reiterated assertion that a cheap, efficient, all-in 
system could be given—that the charges, either by 
a flat rate or by the message system of the Government 
and the private companies, were excessive. Of course, we 
fully understand that at the present moment we do not 
state the whole case, which includes the very controversial 
topic of apparatus. In this connection one side says: Ob, 
yes; cheap and nasty. Soon deterioration will be heavy and 
efficiency depart.” The challenging side says: “Oh, no; 
your objection to this apparatus is that you have not 
control and cannot levy royalties for usage”; and go 
further, saying, Your apparatus is dear, inefficient, insani- 
tary, and no more free from depreciation than ours.” A 
pretty controversy, but one we are avoiding just now. 
The total capital account at Hull is £54,747. 7s. 9d — 
shillings and pence will not be subsequently mentioned, 
This gives cost per station as £22:56 against £24-04, the 
cost last year, there having been during the year con- 
nections made, and so hitherto dead capital brought into 
play. Of the capital £43,202 was borrowed, repayable in 
twenty-five years. The balance was obtained as a temporary 
loan. Of the first amount £2,257 has been repaid, and of 
the latter £651. In addition to these repayments, there is 
an accumulated reserve fund of £2,846. If—and again we 
accept the full force of that if—the undertaking goes on 
successfully as heretofore with repairs and maintenance 
out of revenue, the concern seems as if the capital 
account would be extinguished in from twelve to 
fifteen years instead of twenty-five. The revenue for 
the year was £9,567, and after all payments £1,055 
remained as net profit, which amount is included in the 
reserve fund. The chairman, in moving the adoption of the 
accounts, congratulated Mr. A. R. Bennett, their consulting 
engineer and the great advocate of municipal telephony, 
upon the results being in accord with what he foretold 
would happen. This undertaking at Hull gives food for 
much thought. Is it real, or is there something in the work 
or the accounts which would lead to a less satisfactory 
conclusion? If everything can be supported, then the 
undertaking goes a long way to prove the correctness of 
the view that a flat rate of a comparatively few pounds is 
enough for an efficient unlimited service. 


ELECTRIC LIGHTING EXTENSIONS. 


When once a householder has experienced the comfort 
and convenience of electric lighting, he is more readily 
persuaded to use the same regularly. In the ordinary way 
this trial cannot be made until he has come to a decision 
in the matter and experienced the inconvenience of the 
wiring period. Mr. W. H. Allen, the borough electrical 
engineer of Loughborough, has arranged a short cut for 
prospective consumers, which enables them to enjoy & 
free trial of electric light for a few nights before signing 
a contract with the Corporation. His letter gives the full 
details of the temporary lighting plant used for the 
purpose. Sixteen-volt Osram lamps are employed, which 
which by their high efficiency greatly reduce the weight 
of the accumulators which would otherwise have been 
necessary. We feel sure that the scheme is a good 
business proposition, and that in Loughborough it will 
be the means of bringing on to the Corporation mains 
many consumers who otherwise would have adhered to 
older and more dangerous forms of illumination. 


I. M. E. A. 


Lest any of our readers should be mystified by the letters 
which stand at the head of this article we hasten to 
explain that they refer to the Incorporated Municipal 
Electrical Association. In another part of this issue we 
give in full the programme arranged for the thirteenth 
annual convention, which will be held this year in Notting- 
ham from June 30 to July 5. The meetings will be held 
in the University College, and on the morning of the first 
day Mr. Herbert Talbot, who is chief electrical engineer 
of Nottingham, and president of the association, will 
deliver his presidential address. The papers which 
have been promised cover praetically the whole field of 
a central-station engineer's experience, and are, therefore, 
likely to arouse some useful and interesting discussions. 
The social side of the convention will this year be а great 
feature, for Nottingham is situated within easy reach of 
some of the finest spots in this country, and the day 
exeursion to Dovedale should be well patronised. The 
agenda for the annual general meeting, which will be held 
on Thursday, July 2, does not look very exciting. We 
would remind members who propose to attend the conven- 
tion to place themselves immediately in communication 
with Mr. C. McArthur Butler, the energetic and capable 
secretary of the association, whose address is Staple Inn- 
buildings, Holborn, London, W.C. 


—— eee er 


RECENT PROGRESS IN TUNGSTEN METALLIC 
FILAMENT LAMPS.* 
BY H. HIRST, MEMBER. 
(Concluded from page 769.) 


SPECIAL APPLICATIONS. 

Twenty-five voli Osram Lamps.—W hat I have said as to the 
likelihood that the metallic-filament lamps will raise the 
standard of illumination, owing to the impossibility of 
making small candle-power lamps, applies only to those 
cases in which the lamps are connected on to standard 
supply systems at 110 volts, or two in series across 220-volt 
circuits.. The advantages of the pure tungsten filaments 
can be obtained with small candle-power lamps when a 
lower voltage of supply is adopted. Ав ап example of 
this, Osram lamps for 25-volt circuits have been standardised 
for both 10 с.р. and 16 c.p. These lamps consume respec- 
tively 10 and 16 watts, and for this consumption give the 
same candle-power as the ordinary carbon-filament lamp 


* Paper read before the Institution of Electrical Engineers, 
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епа 40 and 60 watts. It is somewhat difficult to make 
use of these low-voltage lamps when only continuous current 
is available from the public mains. Then, in order to 
reduce the voltage, motor-generators, double-commutator 
balancers, or rotary converters have to be used. While 
these are quite serviceable commercially when large numbers 
of lamps have to be supplied, the low efficiency of small 
sets and the attention which the additional rotating 
machinery involves will limit the extensive application in 
this direction. When alternating currents are distributed, 
the case is entirely different, as static transformers can be 
used, which require no attention and have high efficiency. 
. The low voltage required for these small candle-power 
lamps сап then be obtained at а cost which brings them 
into effective competition with the incandescent gas mantle 
for private house lighting. The opinion has often been 
expressed, and is still held by many, that the cost of the 
transformer, together with the losses in the same, would 
more than nullify the saving from the use of metallic- 
filament lamps. The iron loss in such transformers is con- 
stant, and goes on whether the lights are burning or not 
Hence, to get the best result, these transformers, like those 
still largely used for reducing high pressure to, say, 220 volts 
for house lighting, must be designed with a minimum of 
iron loss so as to obtain a high all-day efficiency. For use 
with these lamps special transformers have been constructed 
on the above lines, from which the following figures have 
been obtained on test: the iron loss on the transformer 
designed for 300 watts output is as low as five watts. 
Table ПІ. shows the unite taken per year by this and 
two other transformers of a larger size to overcome iron 
losses. | 
TABLE III.—Details of Iron Losses of Small Transformers. 


Output | Nuniber ot 
of trans- |16.c. p. Osram 
formerin | lamps alight 


Units 


Oost per 
taken 


year at 4d. 
per year. | per unit. 


No load.|Iron losses. 


watts. | at one time. 
Watts. ‘Percentage 5 dB s d. 
500 19 . 5 1:67 44 014 8 
750 47 10 1°33 88 194 
1,500 94 17 118 149 29 8 


The cost per year at 4d. per unit is given in the last column. 
The copper losses in these transformers are not large, and 
only occur when the lamps are being used. The total loss 
in the copper of the transformer, and in the wires between 
the transformer and the lamps, will not be appreciably 
higher than the copper losses in the cables alone when 
carbon lamps are used. Table IV. shows the financial 
resulte from the use of these 25-volt 16 c.p. Osram lamps 
in a private house requiring 25 lamps. I have assumed 
that the smallest size of transformer in the preceding table 
will suffice, as 19 lamps alight at one time is about the 
extreme maximum load in such a house. The total saving 
in eurrent shown in the last column varies with the number 
of hours the lamps are in use; at 500 hours’ use the saving 
in current is £6. 4s. 9d. on a yearly bill of £9. 10s. when 
carbon lamps are used. The current account is thus reduced 
65 per cent., but the bill for lamp renewals will be some- 
what higher. 

TABLE IV.—Annual Costs for Current on an Installation of 25 16-c.p. 


Lampe, of which 19 are burning at one time (16-watt Osram lamp 
v. 60-watt carbon lamp). 


$ Я 8 |, -Сові of current at 4d.— 
2 5 2 per unit. 
BR 8 
EE 54 
чы 32 Я 
od Osram | Carbon . 
mE- 13 lamps. | lamps. Saving. 
283 
EE 3 
gd я 
2 — 

2 в d. & s. d.] 2 s. d. 
300 342 2 5 0 5 14 O3 9 0 
400 456 2 15 3 7 12 0|4 16 9 
500 570 5 5 3 9 10 06 4 9 
600 684 3 15 311 8 07 12 9 
700 198 [4 б 912 вова еа 
800 812|415 615 4 0/10 8 6 


TABLE V. 
ba 
F — Osram — | ——Oarbon—-— 
34.3 lamps. lamps. 7——-'Total ——| Total 
E 58 saving with 
8 8 8 La Osram. 
в Я 3 Current] re- Current. re- Osram Carbon 
z * Н newals newals| lamps. | lamps. 
£s» d|£ в, d. £ s. d. 2. d., g s. d. £ s. d. g s. ix 
500 2 5 0110 0/514 0| 7 1/|515 06 1 12 6 1 
400 2 15 32 0 01712 019 64 15 318 1 65 6 341 
500 |5 5 32 10 0 9 10 0/11 10 5 15 50/10 1104 6 7 
600 |5 15 55 0 011 8 015 31616 3512 1 35 6 O44 
700 |4 5 65 10 O13 6 O16 7/715 612 2 76 7 145 
800 415 64 0 O15 4 019 018 15 616 3 OF 7 645; 


Table V. shows the complete balance-sheet obtained by 
adding the cost of current to the lamp renewal charges for 
both carbon and Osram lamps. These tables clearly show 
that private houses in those areas over which electricity is 
distributed in the form of alternating current can at once 
realise to the full the exceptional radiating properties of 
the tungsten filament. As some engineers may object to 
my statement above as to the copper losses of the trans- 
former being small, I give below a formula which will 
enable them to calculate what the comparative cost of 
Osram and carbon lamps would be if these copper losses 
are taken into account. Using the following symbols : 

а = open-circuit loss in watts ; 

b=number of lamps; 

c = candle-power ; 

d = cost, per unit; 

e = average hours of running per year; 

f = соррег loss on average load; 


the cost of lighting with Osram lamps per year works 


out at 
bced fed 
1,000 1,000 


The yearly cost of lighting with carbon-filament lamps 
as against this works out to be 


5:5 . 
1,000 
This under the assumption of an efficiency of one watt 
per Hefner candle for the Osram lamp and 3'5 watts for 
the carbon-filament lamp. 
The saving in running cost, therefore, is per year : 


8°76 ad+ 


pois engage Са еа 
1,000 1,000 1,000 
- a (395 ee c se -fe - 876a). 
1,000 


If we take the cost of an actual installation as an 
example, and figure on 25 16-c p. lamps (b equal to 25, 
c equal to 16) and take from actual measure : 


Under these conditions the saving works out, as per 
above formula, to £15. 14s. 9d. on a total of £23. 6s. 8d., 
equivalent to a saving of 67:4 per cent. If we had not 
transformed down, but taken the smallest obtainable 
candle-power—namely, 28-watt Osrams (against "ora 
carbon lamps)—the saving would have been £11. 13s. 4d., 
equal to 50 per cent. If we take further into consideration 
the cost of renewals and the additional cost of the trans- 
former, we find : 
First cost of transformer 
Amounting to an annual outlay (reckoning on five years’ 

amortisation) abou . eee eene 


Cost of renewals for Osram lamps, 25 х дв. ..................... ó 
Cost of renewals Bei carbon lamps, 25 x 1s. 84................... | 1 
Di 


The actual saving is, therefore, £15. 148. od. minus £2. 
12s. 9d. — £13. 28, which is equivalent to 56:2 per cent. 
The no-load losses have decreased the опи saving in 
running cost by 4:5 per cent.; the copper losses by 1 рег 
cent. (therefore, from 67 4 per cent. to 62 per cent.) Ар 
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unexpected objection has arisen to the use of these small 
transformers from certain central-station engineers—they 
find that the iron losses are so small that they will not 
keep the meter running. If this is the case, these iron 
losses, which should be borne by the consumer, fall on the 
station—which is obviously incorrect. There is no reason 
why this should not be done if the station engineer is 
allowed to charge for the same. With the high-pressure 
distribution, using transformers in consumers’ houses, 
which was common practice 10 years ago, the electricity 
meters were always placed on the low-tension side of the 
transformer, and the price per unit was fixed with due 
consideration of this fact. I would suggest, therefore, that 
those supply engineers who wish to make use of Osram 
lamps to extend their private-house load should themselves 
supply these small transformers and charge the consumers 
а slight increase per unit to cover the iron losses, and also 
the capital expenditure involved. 

There is another large field for these low-voltage lamps 
in connection with isolated plants for the supply of country 
houses, workshops, etc. Where small units of light are 
quite sufficient, the cost of the generating plant can be 
reduced very largely as the output required falls in the 
ratio of the efficiency of the filaments used in the lamps 
Thus the maximum load in any given case falls in the ratio 
of 34 to 1, and neither the factory inspector from the Home 
Office nor the fire insurance company claims that supply at 
25 volts is dangerous. The same reduction in the cost of 
generating plant in mains can be realised when designing 
electric lighting equipment for the numerous small towns 
and villages within the United Kingdom yet to be supplied 
with electrical energy. In such undertakings the capital 
burden to be borne by the relatively few consumers obtain- 
able is the chief deterrent. While the saving from the use 
of the metallic-filament lamp may not bring the capital 
down quite in the above ratio, it will make many schemes 
feasible which hitherto have been passed by. 


DISCUSSION. 


Mr. Haypy T. Harrison, in opening the discussion, referred 
to the author's comparison of tungsten lamps with the incan- 
descent gas mantle, and said Mr. Hirst seemed to overlook the 
important fact that the gas mantle showed a decrease of candle- 
power after a certain time. He had made experiments and had 
found that in the first 100 hours of burning the candle-power of 
the gas mantle dropped 20 per cent., and after 500 hours burn- 
ing it dropped 40 to 50 per oent., whereas the tungsten lamp 
after 1,000 hours burning only dropped 10 рег oent. in candle- 
power. He then referred toa B.T.H. patent, in which it was 
claimed that when tungsten was heated to а temperature below 
that of oxidisation in the atmosphere it was ductile and could 
be drawn. If this was so, it might open out considerable 
possibilities. He had found in practice that big units of light 
were appreciated, because they could be more readily diffused. 
One of the disadvantages in incandescent electric lighting was 
the high intrinsic brillianey of the filaments. He never advised 
the use of Osram lamps in private houses unless they had been 
frosted or put into globes which rendered the filaments 
invisible. Where big units were required of from 500 c.p. to 
600 c.p., it was more economical to use a group of Osram lamps 
giving this candle-power than to use arc lamps, because the cost 
of carbons, labour, etc., in arc lamps was more than the cost of 
lamp renewals. 

. B. M. Drake (Messrs. Drake and Gorham, Limited) 
said the advent of the metallic-filament lamp was most welcame 
to the electrical industry, and particularly to those who were 
connected with private plants. From the central-station point 
of view he could well understand that the new lamps were not so 
acceptable, because many small stations had already got as many 
consumers as they were ever likely toget. He advised engineers- 
in-charge to use their endeavours to get people to use their light 
in a proper way, and to go in for large units. With regard to the 
name of these lamps, he preferred the term“ по ме " to 
„wire lamps," as suggested by Mr. Mordey. The dffficulty with 
these lamps was their brittleness, but Mr. Hirst's company had 
largely overcome this difficulty, and when lamps were sent in 
the casings the breakages did not amount to more than 2 or 
5 per cent. The tantalum lamp was much stronger, and no 
special precautions were necessary. There was a general feel- 
ing that metal lamps had a longer life in winter than in summer. 
If this were so, might it not be due to the temperature? It 
had been stated also that metal lamps when exposed to snow 
lasted much less time. This, he said, might be due to the 
greater number of times the lamps were switched on im the 
winter, or to the temperature. With regard to the competitive 
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forms of lighting, acetylene was preferred by many on account 
of its closeness to sunlight, but the cost was high. The 
cost of petrol gas seemed to vary according to the district and 
the veracity of the salesman. This proved that the metal lamps 
had put them in the running once again, and he was sure that 
it would benefit the industry. 

Dr. Louis BELL (Edison Illuminating Company, Boston) 
referred to the development of the metallic-filament lamps in 
America. First came the tantalum lamp, which was welcomed, 
but which was soon pushed aside by the tungsten lamp, for the 
reason that the distributing circuits in America were alternating 
current, and the tantalum lamp hada short life on these circuits. 
The tantalum lamp worked badly both at high frequencies and 
at very low frequencies, and this was due, in his opinion, to the 
continual heating and cooling more than anything else. The 
heating and cooling increased with the increase in the frequency. 
He found that at 60 cycles and above the life was materially 
limited, whilst at very low frequencies of five or ten cycles the 
lamps could hardly be put in fast enough to keep them alight. 


Next came the tungsten lamps, which were first put on the 


market by the General Electric Company of America in the 
shape of a 100-watt 80-c.p. lamp. In America they were 
working at lj watts per English candle. The large lamps were 
most welcome, because they afforded a good substitute for the 
uneconomical enclosed arc lamps. The importation of German 
lamps had forced American manufacturers to go in for lower 
candle-power lamps, and the standards manufactured were 
100 watts, 60 watts, and 40 watts. They were like the Osram 
lamps, and were a great success. Опе of the questions upper- 
most in their minds was what was the most economical 
efficiencies at which to run these lamps. At one watt ре 
English candle the lamp was being overrun ; at 14 watts the life 
was admirable. With regard to the use of these new lamps, he 
said the lamps should always be in such a position as to be out 
of the field of vision. In common American practice tungsten 
lamps were never used except in this way. Ав a rule, the 
American central stations furnished renewals at à small charge, 
and in that way were able to control the output of these lamps. 

Mr. Н. ҮҮ. НАхрсоск hoped some means would be found for 
settling the question of standardisation, and so avoid the con- 
fusion caused by the arbitrary use of the Hefner and British 
standards. He thought we might lay stress on the advan- 
tage that accrued to the central stations as regarded the 
less sensitiveness of the new lamps to variation in voltage, 
and on the fact that the candle-power of the carbon-filament 
lamp was not so well maintained as was that of the metallic- 
filament lamp. Не regretted that the offer which Mr. Hirst 
said he had made to the London stations, to supply them with 
lunps so that they might control its distribution, was not 
accepted. He thought that from a business point of view the 
author was right, and the central stations had missed a golden 
opportunity. 

Mr. A. A. CAMPBELL SWINTON said it was not at present 
proved that the Welsbach burner owed its high efficiency to the 
property шипеа by the author. 

Mr. C. C. Paterson did not see why it should be impossible 
to standardise metallic-filament lamps by candle-power. If 
they could standardise the carbon-filament lamp with its high 
voltage variation, they ought to be able to do so with a lamp 
which varied in a much less degree. He regretted that the 
author had expressed so many of his results in Hefner candle, 
which was not generally understood here, and suggested that 
the British candle should be used. 

Mr. Т. Н. Lowox complained that the paper referred only 
to the ** Osram" lamp. Не denied the author's statement that 
40-50 c.p. was the lowest unit obtained in a commercial lamp, 
and he mentioned that the British Thomson-Houston Company 
was at the present moment selling a 220-volt 52-с.р. lamp. Не 
had reason to know that а 25-c.p. tungsten lamp would soon be 
on the market. With regard to the blackening of lamps, he 
said he had never yet known a lamp to go black which had been 
properly exhausted. 

Mr. С. Н. WorpincHam considered that the metallic-filament 
lamp was a blessing to the industry. To hear of central-station 
engineers talking of raising their prices to keep out their best 
friend was painful in the extreme. The people to get the 
revenue from were those using gas. He suggested that 
inventors might devote their attention to doing for the 
** Osram " lamp what they had done for the Welsbach mantle— 
viz., to invent a simple and useful anti-vibration holder. 

Mr. Leon GasrER said it was necessary to impress upon the 
consumer the fragility of these lamps. He referred in this 
connection to a German prescription which was sent out with 
the lamps, and which stated that the lamp must not be dusted 
with a dry cloth, as this set up an electrostatic discharge and 
broke the filament. It was pointed out that the lamp should 
be dusted with а damp rag. 

Mr. J. S. Rawortu said he could remember the time when 
we paid 25s. for carbon-filament lamps, and when the box was 
opened half were broken. There need be no fear about the 
fragility of the metallic-tilament lamps, for what had been 
cured in the case of carbon lamps would be cured in this case. 
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The Рвк®ётрЕмт (Colonel Crompton) said Mr. Wordingham 
seemed to be a little hard on the supply companies. There 
were many cases where gas did not compete at all, and where 
they had got all the consumers they were likely to get. Therefore, 
any reduction must come out of dividends, and the money spent 
in replacing the lamps must come out of the revenue of the 
consumers. The next few years would be a great anxiety to a 
certain class of central station. 

Mr. Нгввт, in reply, said that throughout he had been trying 
to keep the manufacturer in the foreground and the trader in 
the bac und. We were not well organised in this country 
for introducing а new and delicate scientific thing. In America 
and on the Continent the manufacturer, the central-station 
engineer, and the trader were in direct contact with the con- 
sumer. Here it was quite different, and that was why we met 
difficulties that were not met with in other countries. He 
would like to use such shades as Dr. Bell said were introduced 
in America, and the lampmakers had their ideas for getting 
over the fierce light, but the trouble was that they could not 
get in touch with the consumers. Series running had proved а 
success from the moment we had known how to pair them. He 
did not think that a lamp with a lower unit was commercially 
possible immediately. There was an exaggerated idea about 
the lamp breaking. Breakage was due rather to the careless 
way of opening and handling the lamps rather than breakage 
in transit. The reason he used Hefner candle-powers was that 
the lamps came from the country in which Hefner candles were 
generally used. 


A cordial vote of thanks was accorded Mr. Hirst for his 
paper—the last of the session 1907-8. 


B 


CONCERNING OVERLOAD IN ELECTRICAL PLANT. 
BY C. TURNBULL, M. I. E. x. 


In the early days of e'e»tricity supply the steam-engine 
was almost always more powerful than the dynamo which 
it drove. It has even happened that the dynamo has been 
replaced by one of twice the oapacity without going beyond 
the engine's power. Engine building was an established 
industry when dynamos came into being, and engine 
builders were accustomed to build to liberal proportions, 
while electrical manufacturers were not then emancipated 
from the instrument makers, who suffered from the delusion 
that it was merely necessary to touch two wires together 
to enable them to carry any current. It was standard 
praetice in those old stations to have an engine which 
could run its dynamo off its legs, and a switchboard which 
would not safely oiy all the current which the dynamo 
could give it. Switchboards even yet have not entirely 
overcome this fault. In one board made by a well-known 
firm the shunts were screwed up against the slate. Hence 
the currents had to get into the shunt terminals through a 
small nut on one side only, the bolt being slender. The 
board was close up against the wall, and everything was 
made as inaccessible as possible. There was trouble when 
full load came on after the board had been in use for a few 
years and the guarantee time had run out. 

A pilgrimage round the stations of Britain shows up 
many choice specimens of design, and brings one to the 
conclusion that much of our switchboard work is a dis- 
grace to a civilised land. With such boards, overload is 
out of the question. One is anxious enough when full 
load comes on. Engines are still frequently made more 
powerful than the dynamos attached to them. In three 
recent cases of large sets which I happened to notice, this 
fact was specially noticeable. They were by different people, 
во that one cannot put it down to one maker's idiosyncrasy. 
The most glaring case was that of a 3,500-kw. set, which 

ve better economy to 6,900 kw. than at nominal full load. 
Tt would probably have given up to 8,000 kw. with the by- 

open. The most economical load was at 5,000 kw. 
In a ease of this kind one must come to one of two con- 
clusions: either the nominal rating is a misnomer, or else 
there is an astonishing waste of potential power. One can 
hardly believe that the dynamo would be capable of doing 
from 5,000 kw. to 7,000 kw. continuously at ordinary power 
factors with good regulation, and if it were not able to do 
this it could not work on the best part of the curve. 
Probably some £700 more spent on the dynamo would 
have enabled it to stand up to the engine’s full load, and 
this small sum would have given the owners of the plant 
some 2,000 kw. extra capacity. This would have also saved 


is likely to come on during the time of 


in running costa, as less plant would have been in operation 
if this set could have run at these heavy | 


loads. 
It is a positive injury for a maker to supply the engine 


so much more powerful than its dynamo, for it shifts the 
economical part of the consumption curve beyond the user's 
reach, and in саге of a short puts an unduly heavy strain 
on the dynamo. 
under heavy overload and save the plant from damage, but 
in such а сазе as the above there is much more chanoe of 
the dynamo being burnt out. One sometimes hears that 
dynamos need not be made with gréat overload capacity. 


А more suitable спеше would slow down 


It is difficult to agree with such a contention. Overload 
peak when the 
plant is well heated up. The stresses which a dynamo 
must endure when a partner breaks down are tremendously 
severe, and the breakdown of one machine may wreck the 
whole of the running plant if the dynamos be not liberally 
proportioned. It is under such circumstances that the 
melancholy engineer determines that future machines shall 
be fully strong enough. Good overload capacity enables 
one to face such contingencies, if not with an easy mind, at 
any rate with hope. 

There is another thing which particularly applies to 
direct-current sets, that commutators run much better 
below full load. If the dynamo be large enough, one can 
run the plant at full load continuously without trouble, 
whereas otherwise one has usually to be continuall 
touching up the commutator and brushes. Wi 
reciprocating engines one may have a variable cut-off, 
such as is fitted by Belliss and Morcom. If the dynamo 
be large enough, one may run continuously at nominal full 
load, and allow the cut-off to deal with anything in excess 
which may come on. The ordinary throttle-valve arrange- 
ment usually prevents one from ever getting the best 
results from the set, as any excess load either slows the 
engine or else opens the by-pass valves, which one does not 
саге to use regularly. But if the dynamo be not large 
enough, one is debarred from working regularly on this 
later cut-off, though it is still economical, and new plant 
must be ordered before it should have been required. 


When ordering plant it is particularly n to find out 
what is the greatest f aeia the engine will give. Some- 
times a maker’s standard engine happens to consider- 


ably above the size specified, in which case it is better to 
spend a little money in enlarging the dynamo to bring it 
up to the engine power. 

It was stated by a man who had looked into the matter 
that very few stations needed any more plant if they used 
their overloads. Actually, however, few engineers seem 
to care to use the nominal overloads, at any rate on the 
older sets. It seems that had a very little more money 
been spent on the dynamo end in most of our stations, 
their owners might have saved money both in capital and 
running costs. For the purpose of discussion I put forward 
the following points: 

Definition of Overload. (1) The consumption curve 
usually slopes down toa certain point and then up again. 
Full load might be defined as the point where the most 
economical load is exceeded by, say, 10 per cent. Over- 
load is beyond this. (2) Combined plant must give at 
least the specified power. It must also be capable of 
running continuously at full load as specified above, and 
at such overload as may be agreed. The maximum over- 
load of the plant should be the maximum overload of the 
engine, the dynamo being made to suit. The dynamo 
should also be capable of running continuously at any load 
which the engine would do economically. In the case 
given above the 3,500-kw. set would have been made to 
run continuously at something over 7,000 kw. under this 
specification. | 2 
In conclusion, I must apologise for bringing in one 
particular set to such an extent, but it was necessary to 
give point to the paper. | 


MECHANICAL DRAUGHT. 


The question of the correct system to use in connection 
with the water-evaporating portion of a central station hag 
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been discussed a considerable number of times in the 
technical Press, and the relative merits of natural, forced, 
and induced draught have been therein elaborated upon. 
In view of the fact, however, that mechanical draught is 
becoming of increased importance in connection with the 
modern tendency towards incorporating the chimney struc- 
ture with the steel framework of electricity supply stations 
and similar steam-raising plants, it may be worth pointing 
out the particular value of induced draught in central 
stations. | 

The first point to be noted is that the load on an elec- 
tricity supply station is, in spite of the gradual increase of 
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the decrease in cost of plant installed but a uniformly 
economical combustion in the boiler, no matter what load 
may be imposed upon it within reasonable limite. 

Another point which is of interest in this connection is 
that whereas, in order to maintain a sufficient draught in 
the chimney dependent only upon tbe natural ascension of 
hot air, some 15 to 20 per cent. of the heat generated by 
the boiler is lost in creating the draught, a mechanically 
forced or induced draught can be obtained at a very little 
expenditure of power. For example, їп а bank of boilers 
of steaming capacity of between 3,000 h.p. and 4,000 h.p. 
the energy required to run an inducer fan capable of giving 
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differential tariffs inducing high diversity factor, a very 
fluctuating quantity, and with systems of natural draught 
it is an extremely difficult and sometimes expensive matter 
to keep the boiler-house in readiness to cope with possible 
demands upon it. It is often necessary to keep steam up 
on at least one extra boiler, inasmuch as economical rates 
of combustion cannot be obtained with the ordinary set of 
boilers with natural draught, such boilers being heavily 
taxed at times. By mechanical apparatus, which can vary 
at will therate of passage of air through the furnace fires, 
it is possible to obtain a very facile and speedy means of 
adjusting the boiler to the load, this involving not only 


all the necessary draught for the boilers when in full work 
only amounted to 30 h. p., and this, combined with the 
possibility of reducing the height of the chimney simply to 
the minimum allowed by the local building conditions for 
the avoidance of nuisance, renders the cost of both con- 
struction and upkeep of a boiler-house extremely low. 

_ This question of height of chimney becomes of increased 
importance when, as is frequently the case, the chimney is 
not a separate structure, but becomes an integral part of 
the framework of the boiler-house. An increase in height— 
and, therefore, weight — of the chimney involves a 
strengthening of the ironwork of the main structure, and 
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thus a cumulative expense is incurred. Still further the 
question of foundations has to be consideeed. Many 
modern power-houses are, for the sake of obtaining a cheap 
and convenient supply of water for condensing purposes, 
placed upon the banks of a river, and the ground in such a 
situation is frequently of а marshy and unstable nature. 
The erection of a heavy brick chimney of considerable 
height would involve a large expense in piling and founda- 
tion work which can be avoided by the use of forced or 
induced draught with short chimneys. 

The introduction of a fan permits the products of com- 
bustion to be cooled to a practical limit by means of an 
economiser, or other heat abstractor. This, taken in con- 
junction with the fact that experience has proved the 
marked economy resulting from a high rate of combustion 
consequent upon the reduction of great areas, the use of 
small coal and thick fire, points to the further use of 
mechanical draught as new stations are erected. A case in 
point is the induced plant which was recently erected at 
the Derby Corporation electricity works. A plant consist- 
ing of chimney stack, two electrically-driven fans and 
accessories, was installed by Messrs. Musgrave and Co, 
Limited, of St. Aun's Ironworks, Belfast. The fans, of 
the Ulster type, were each capable of delivering about 
100,000 cubic feet of flue gases per minute and maintain- 
ing a draught of 2in. water column at the fan inlets when 
gases of combustion were at 500deg. Each fan is driven by 
a 70-h.p. enclosed protected motor operated by means of 
direct current at 550 volts. The variation in load on the 
central station is met by a variation in speed of the motors 
by shunt regulation from 620 to 800 revolutions. The 
power is transmitted from the motor to fan by means of 
endless cotton ropes. Part of the fan casing projects 
below the level of the foundation of the pit, and the 
general arrangement is shown by the illustration attached. 

The fan wheels are carried on steel shafts provided with 
specially designed fan bearings designed by Messrs. 
Musgrave. These bearings have a length of not less 
than four diameters, and are of the ring oiling type with 
white metal liners. A special water-cooling device is 
provided for the inner bearings. 

These fans, which are in duplicate, discharge directly 
into the chimney stack through central openings in the 
latter, framed and stiffened with heavy steel plate and 
angle-iron compensation rings. The suction and discharge 
connection between the flues and the fans, and also between 
the fans and the stack openings, are fitted with dampers 
for isolating the fans when not in use. 

The chimney, which is 8ft. in internal diameter clear of 
the brickwork lining and some 130ft. higb, is constructed 
with a very large splayed steel base, which is bolted 
directly to the foundation, the chimney in this case being, 
therefore, self-supporting. The firebrick lining extends for 
some distance up the chimney above the point where the 
hot gases enter from the fan, the stack, etc., being built in 
four sections or rings of steel plate varying from x in. to 
lin. in thickness Provision is made by dampers in the 
main flues at the base of the stack to allow the plant to be 
уо Кеа with natural draught when required. 

The Corporation engineer of Derby, Mr. T. P. Wilms- 
hurst was responsible for the specification, and his wisdom 
ia selecting the induced type of draught is amply demon- 
strated by the increased favour with which this method 
on operation is being regarded in modern central stations 
of Great Britain. 


A NEW TYPE OF ELECTRIC FURNACE FOR THE 
SMELTING OF IRON.* 
BY PROF. B. IGEWSKY (KIEFF, RUSSIA). 


It may easily be shown that a supply of electrical 
energy equal to 500 kw. is sufficient for the smelting of 
one ton of steel. Electrical engineering of the present day 
has already constructed dynamos capable of developing 
ten times as much energy, and is, indeed, able to supply 
such energy at a very cheap rate, particularly when a 


gas engine is used to drive the dynamos. With such con- 


* Paper read before the Iron and Steel Institute. 


ditions the electric furnace should be capable of producing 
steel more cheaply than by the open-hearth process; the 
crucible steel process, which is becoming obsolete, may be 
excluded as a method for the production of steel on a 
commercial scale. 

Many works already employ electric furnaces, such as 
Stassano, um and Heroult electric furnaces. These 
furnaces work very successfully, but they all employ low- 
tension electric current (not exceeding 100 Maa or they 
themselves act as tranaformers. The author will describe 


Fro. 1.—a, a, Pirebricks; b, b, Blectrodes; c, Smelted Metal; d, Working 
Opening. 


a method of working with high-pressure electric current, 
of which he has had seven years’ experience. The furnace 
is one of a type employing what may be called second-class 
conductors, such as magnesia, lime, silicates, or their 
colloids, such as Al O, 2SiO, which, on being greatly 
heated, become conductors. It is absolutely necessary that 
the current should pass in the thinnest possible layer over 
the lower surface of the bricks, as shown in Fig. 1. The 
resistance to the current should be very great in such a 


‘furnace. The pressure should be 1,000 volts for each 


AG 


Fic. 2. Fic. 3. 


metre space between the electrodes. By bringing the 
electrodes nearer together, or placing them further apart, 
or by providing the furnace with a number of electrodes, 
and only charging those which are immediately needed, it 
is possible to obtain a furnace which will work with all 
strengths of current in ordinary use. Such a furnace 
should work as steadily as an incandescent lamp, and 
should develop the highest temperature that the bricks 
can support. The problem is, howevcr, not entirely solved. 
Difficulties are presented owing to a phenomenon analogous 


Fic. 4. 


to that which the author has found to occur іп the bl.st 
furnace, and. to which he gave the name of differentiation. 
The electric current only flows over the surface of the 
brick during the earlier stages (Fig. 2). In a very short 
space of time it concentrates itself along the lines of least 
resistance. Little by little the path selected becomes the 
only zone affected and the remaining surface remains quite 
cool (Fig. 4) Differentiation can be obviated by dividin 
each electrode into a number of smaller electrodes furnish 
with regulators. Such a system could be employed for the 
firing, e g., of porcelain 
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The application of the principle to the manufacture of 
steel and to the fusion of other smelted materials is more 
easily solved by the furnace being made to revolve, and 
supplied with a sufficient number of electrodes, so that the 
current does not suffer interruption. In such an arrange- 
ment the bricks will at one time form the vault and at 
another the bottom of the furnace. By this means the 
variations in temperature can be avoided, and each brick 
passing beneath the metal will have the same conductivity 
ever the whole of its surface as any other brick. In 


а. 5.— a, a, Firebricks ; b, b, Electrodes and Parts of Collector: c, melted 
Metal; d, Working Opening; e, e, Brushes which remain immobile 
during the rotation of the furnace. 


addition to this the bricks will be automatically moistened 
witb slag, so that their surfaces become better conductors 
than their interiors. If the principle of a revolving furnace 
be adopted, it is necessary that it should be furnished with 
а commutator, otherwise the current will short-circuit 
through the metal. Fig. 5 shows a plan for a rotating 
furnace using three-phase current, while Fig. 6 gives a front 
view of a furnace installed in the Emperor Alexander IT. 
Polytechnic Institute at Kieff.* The opening through 
which tbe charge is worked, the outlet, and the motor 
which rotates the furnace about 20 times per minute are 
shown in the figure. Fig. 7 is а view of the back of the 
furnace from the side of the commutator, which was made 


larger than usual in order to give aocess to the furnace 
from that side. This was for experimental purposes, but 
18 not essential. It is possible to construct a free com- 
‘mutator connected with the furnace by a cable. In the 
illustration the rollers can be seen as well as the pivot 
which allows of the furnace being tilted in order to empty 


* The author wishes to record his 


thanks to the designer of the 
furnace Mr. A, E. Tzaref, 


it completely. Fig. 8 shows the form and dimensions of 
the bricks, a being the outside bricks, and b the whole 
of the arrangement devised for the purpose of cooling the 
furnace, or as an air-chamber for reducing heat losses. In 
practice it was not found necessary to adopt this plan. a, 


Fia, 7. 
shows the inside bricks which have to be changed more 


frequently, and a, the circular bricks for the front and 

walls of the furnace with the working opening and 
tbe opening for the outflow of the metal and slag. CI 
shows the space for the eleotrodes, while Fig. 9 gives the 


lE 


Го. 8, 


front and side elevation of the furnace. All the plates are 
of cast iron; a a, а, a, are bricks, ö b are electrodes placed 
between the bricks, and сс parts of the commutator, e e 
are the electric brush holders. The inside diameter of the 
furnace is 175mm., and the depth 215mm. The cubi 
capacity is 5:17 litres. The space that can be occupied 
by metal is, however, only about 2 litres, and at the 
commencement little more than 10 kg. can be charged 
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In the course of time the interior bricks wear, and the 
capacity of the furnace becomes greater. The author 
prefers a three-phase electrio current, but usually employs a 
continuous current of 250 volts and 50 to 60 amperes—i. e., 
12 kw.to15 kw. When cold the furnace is a non-conductor. 

The process of smelting is conducted in the following 
sequence of operations: The flame of а gas or Bunsen 
burner is made to impinge through the working opening, 
and when the furnace has been slightly warmed a little 
damp potassium hydrate is charged and the furnace is 
rotated. It will now be found that the furnace acts as а 
conductor, and the electric current begins to warm it. 
After & short time sodium hydrate is added, and when the 
interior of the furnace is red bot sodium carbonate is 
charged. The corrosive alkalis which evaporate within 


Fia. 9. | 
the furnace do not cause as much harm as might be| would with the existing dimensions of the furnace be 


expected. Rapid heating is, however, & danger to the 
bricks, which begin to crack. The best plan is to warm 
the furnace with gas during the night preceding the experi- 
ment. When the temperature of the furnace reaches a 
light red heat cast iron may be put in, and then scrap, 
or the order can be reversed. In the first case the author 
is in the habit of adding the new material gradually as the 
charge melts. In the fatter case, when the iron mes 
sufficiently hot, the smelting takes place at once on the 
addition of cast iron. If a quantity of cold metal be 
suddenly introduced at one time, it is easy to reduce the 
temperature to such an extent that short-circuiting occurs, 


€ being the cooled metal which causes the short-circuiting 
of the conducting brushes. The same thing occurs if the 
furnace becomes cool with the metal inside ; small furnaces 
cool down in an exceedingly short time. In a large 
furnace where there is a considerable margin of heat, such 
an accident is hardly likely to occur. Indeed, in order 
to bring them into working condition, it would suffice to 
charge some hot slag from some other furnace and to avoid 
having recourse to soda, which could not be other than 
injurious to the bricks. The outer bricks of the author's 
furnace are of fireclay, and the inner of fireclay or dinas. 
The fireclay bricks are fairly good conductors, but the 
dinas bricks are exceedingly poor conductors. The author 
has, however, used both for years with successful resulte. 


"AF 


FIG. 10.—a, b, d, and e represent the same as in the preceding illustrations : 
ше cooled metal which causes the short circuit of the conducting 
rushes. 


With fireclay bricks care should be taken that less slag 
should be used. With dinas bricks it is his oustom 
purposely to add fluorspar, cryolite, magnesia, and similar 


те. n. —4 в, Bricks; b, b, the ends of iron electrodes; c, c, slag and 


ps of smelted steel in crevices between the bricks. 


substances, in order to increase conductivity. Magnesite 
bricks appear to be ill-adapted to the purpose, because 
they conduct too easily, while the current of 250 volts 


Fie. 12.—a’, b', Voltaic Arc on the Collector, 


too great for these bricks. Experiments with dolomite and 
other bricks have not yet been carried out by the author. 
The electrodes in the furnaces illustrated are of iron. 
At first sight it seems astonishing that they could be made 
to work in а furnace in which steel is being smelted. Да 
а matter of fact the electrodes melt and me slightly 
absorbed in the interstices of the bricks. But as the heat 
is developed on the surfaces of the bricks lining the inner 
side of the furnace, the crevices around the electrodes 
remain at a moderate temperature, because they retain the 
slag and even drops of metal which act as conductors: 
(Fig. 11). The author at first employed electrodes of 


as shown in Fig. 10; a, b, d, and е bear the same signifi- | 5mm. to 4mm. in thickness, so as to drive them into the 


cance in this figure as they do in the preceding illustrations, 


furnace from time to time by means of a hammer, but as 
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that appears to be unnecessary he now employs thin 
sheet-iron electrodes. There are in the furnace 24 elec- 
trodes placed at intervals of 23mm. from each other. As 
in the furnace filled with liquid steel only the 14 upper 
bricks constitute the working surface, a difference in 
potential of 259, or nearly 35 volts, is obtained between 
adjoining electrodes. Ав a result sparks are emitted on 
the collector on replacing each electrode, and fiequently 
the spark is transformed into a voltaic arc. As shown 
iu Fig. 12, the path of the voltaic are to the collector 
is shorter than that through the conducting brick. On 
the distance between these electrodes being reduced to 
12mm., the difference of potential falls to 17} volts, and 
the formation of the arc becomes impossible. The author 
has, however, adopted an alternative. Each flat piece of 


the collector is divided into three parts, connected to 


each other with rheostat wires. By these means each 
electrode becomes gradually shut off whenever the differ- 
ence of potential reaches the vicinity of 12 volts, and the 
formation of a voltaic are is impossible. Besides that, he 
has fixed an additional description of brush on the elec- 
trodes, joined to the rheostats. This brush similarly serves 
to lessen sparking. The method employed to obviate 
sparking is the only complicated part of the furnace, the 
remaining principles being quite of an elementary nature. 


A MODERN TRANSFORMER WORKS. 


The Foster Arc Lamp and Engineering Company, 
Limited. | 


No prefatory explanation is surely necessary in calling 
attention to auto-transformers, for the advent of the 
metallic-filament lamp, for which tbe pressures of the 
various circuits in this country are too high to enable it to 
be burned except in series, has invested these voltage- 
reducing devices with a prominence which cannot be mis- 
taken. 'l'here are many who, guided largely by the analogy 
of the carbon filament lamp, regard the auto-transformer 
as only a temporary expedient for the present difficulty of 
running the new lamps in the ordinary way. It is pointed 
out that when carbon lamps were first introduced they 
were made for circuits of only 50 or 60 volts, and that the 
standard was gradually increased by improvements in manu- 
facture, and also by the encouragement which the lamp- 
makers received from the engineers of the electric supply 
companies and of the municipal authorities. At all events, a 
similarly rapid development for the metallic filament lamp 
is а consummation devoutly to be wished for; but whether 
this consummation is to be immediate, or whether it i3 to 
be deferred to some remote and speculative future, is at 


The manipulation of the furnace is likewise exceedingly 
simple, although with its present very small dimensions 
it requires constant attention. As a rule, the author 
smelts a small quantity of cast iron and afterwards adds 
scrap. The softest steel produced possesses an ultimate 
strength of 56°8 kg. per square millimetre, with an 
elongation of 20 per cent. 

On smelting iron turnings with charcoal (1 per cent.) 
steel was produced with an ultimate strength of 85:6 kg. 
per square millimetre, and an elongation of 5 per cent. 
Experiments for the production of steel from cast iron by 
the ore process were also successful, and the fireclay bricks 
suffered less than might have been anticipated. The 
advantages of a furnace of the construction indicated above 
are as follows: (1) high voltage and low expenditure of 
current; (2) the possibility of using any form of current 
ordinarily employed ; (3) compactness and high efficiency ; 
(4) great homogeneity of the metal produced; (5) the 
minimum amount of surface contact with air or with 
the walls of the furnace; (6) slag at a high temperature, 
and therefore favourable to the reactions needed for the 
refining of the metal; (7) a minimum superheating of the 
surface; (8) the avoidance of carbon electrodes; (9) the 
possibility of using the furnace for the production at а 
high temperature of any material in a fluid state. 


FIG. 1.—Portion of the Winding Shop showing ! riction-Driven Machines. 


present tho concern of the chemists. The incontestable 
fact is that the present use of transformers in connection 
with metallic-filament lamps has given a remarkable fillip 
to the manufacture of these devices, many types of which 
are at present on the market, and are well known. | 

We thought that many of our readers would find 
interest in an account of the manufacture of auto-trans- 
formers, and of the apparatus used in connection therewith, 
and we went down to Wimbledon one afternoon for the 
purpose of seeing the Foster transformer undergoing its 
various stages of manufacture. The Foster Arc Lamp and 
Engineering Company, Limited, readily placed every facility 
in our way, and it is through their courtesy in allowing us 
to go over their works, as well as through the readiness of 
their capable staff to answer any questions and to give 
information, that we are enabled to present our readers 
with an aecount of thé interesting process employed in 
making the Foster transformer. 

As is well known, the Foster Arc Lamp and Engineering 
Company have won deserved fame in connection with the 
manufacture of the Foster enclosed are lamp. But we do not 
propose to deal with this part of their business now, for the 
space available for this article would not enable us to do 
justice to these extremely modern and well-equipped works. 
We must accordingly limit our observations to but a 
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portion of Messrs. Fosters works—ie, the transformer 
department. 

The transformers are made in the recently extended 
section of the premises at Worple-road, Wimbledon, and 
although the accommodation is 2omparatively small, there 
is not а little to be seen that is of interest. Indeed, a 
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Details of each transformer are worked out in the 
drawing office, and the number of turns, size, and width 


of wire, the weight and quality of the iron to be.used, and 
all necessary particulars are entered upon а card which is 
sent into the works. 
to the specification. 


A special former is taken according 
The winding of the coils is done 
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Fic. 2. —Assembling Parts of Auto-Transformers. 


feature of the whole of Messrs. Fosters works is its 
oompactness. No superfluous floor space, no disused rooms, 
no large patches of unoccupied space, ng idle machinery, 
strike the eye, and (incidentally) swell.the establishment 
charges. And, judging from the amount of work in hand 
and the briskness in the shops, we should say that, taking 
the value of the output per square yard of the factory, 


by friction driven machines of various sizes. These 
machines, two of which are shown in Fig. 1, were 
designed and made by Messrs. Foster. Power is obtained 
from the main shaft, to which each winding machine is 
connected by a pulley and belt. The power is trans- 
mitted from the main shaft to the auxiliary shaft of the 
machine, to which is connected a friction plate. This latter 


Fig. 3.—Corner of the Test Room. 


drives a spindle on which the coil to be wound is fixed. 
Reverse motion and variable speed is obtained by means of 
a striking platform operated by the foot of the winder. 
Each layer of winding is insulated with a special fireproof 
and waterproof varnish which will stand about 50 per cent. 


Messrs. Foster compare favourably with the best works in 
the country. Yet there is no evident sign of overcrowding 
The order and arrangement of the 
Indeed, 
the impression formed of the works is very much in accord 
with what might be expected by those who know anything 


and inconvenience. 
works offer no ground for unfavourable comment. 


of the manufactures there. i 


overload without danger. The coils when wound are then 
baked for two hours in a stoving oven, heated by gas to a 
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temperature of about 200deg. F. When thoroughly dry, 
and while still warm, they are covered with a heavy insu- 
lating tape and with another coating of varnish, after which 
they are baked а second time, each coil coming out of the 
oven in & solid mass and ready to be fitted. 


2 
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A view of one of the benches in the assembling shop is 
shown in Fig. 2. To the left of the picture is seen the 
iron laminations, which are next inserted into the coils. 
A special quality of iron of low hystereis is used for this 
purpose. e coils are then fixed in strong cast-iron boxes 
of very neat and workmanlike design, and the leads con- 
nected to split sockets, but exposed terminals are provided 
where specified. The cases are then given a coating of 
insulating paint and a coating of enamel, and when dry 
аге ready for testing. А corner of the test-room is shown 
in Fig. 5. Fig. 4 is a view of the machine shop, part of 
which only could be included in the photograph. This 
ghop contains tool lathes of various sizes, all of modern 


Fie. 5.—A Group of Auto-Transformers of various sizes. 


or ceilings. All current-carrying parts are efficiently insu- 
lated from earth, and have an insulation resistance of not 
less than eight megohms, but they generally test out to 


pattern; capstan lathes; eight sensitive drilling machines; 

illing machines with two and three spindles for drilling 
holes of different sizes in castings on one machine; 
planing, milling, and grinding machines, and the usual 
complement of polishing buffs, etc. All the machinery in 
this room and in the transformer-winding room adjoining 
it, as well as in another small shop, are driven by a 20-h.p. | 


Fia, 4.—View of the Machine Shop, | 
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alternating - current three-phase motor taking power 
from the Corporation mains at a pressure of 220 volts. 
The motor is connected by means of belting to a main 
shaft which runs through the three rooms. 


Enough is probably known about the Foster transformer, 


es 22 А 


а group of which is shown in Fig. 5, so that extended refer 
ence need not be made to it here. However, a few points 
might be noted. The open-circuit losses are kept as low :8 
1 per cent. of the output, and often lower, the open-circuit 
losses in the Ball transformer varying between 0:5 watts 
to 1:5 watts. The efficiencies of the bulk of the trans: 
formers vary between 95 per cent. and 98 per cent. for 
sizes of 500 watts and upwards, but are never less than 
94 per cent. There is practically no magnetic leakage at 
all, and the transformers run dead silent on all loads, which 
is very desirable, especially for private houses. As will be 
seen from Fig. 5, the transformer occupies very little room, 
and lends itself to very easy fixture either to walls, floors, 


$) 


20 megohms. Notwithstanding the date, we understand 
that the demand for May inoreased by 30 per cent. Mr. 
H. Hirst in his Institution paper referred to losses in trans- 
formers. We are able to give some calculations made in 
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connection with Foster transformers, and these figures are 
compared in the following table with those quoted by 
Mr. Hirst. The figures for the Foster transformer are 
given in italics, and appear on the top line in each case : 


Output No. of No- No-load Cost per 
in 160. p. Osrams load Рег cent. units per annum at 
watts. ht. bes , annum. dd. per unit 
ИТА ME... nae DIAM дш» #0 10 6 

800 ... 19... {5 dus 167 4 aa 0 14 8 
NOS 0'985 ...... GL dus I 0.4 

750 . ... 47 .... jn 3 135 . 88 1 9 4 
ements . 106 ...... 116 0 

1,500 .. . 94 ...... 17 . 115 м. 149 2 9 8 


In conclusion, we might add that the design of the 
Foster auto- transformer is by Mr. E. R. Grote, who has 
designed all the lamps and apparatus made by the company 
since its inception. i 


ELECTRIC FANS. 


The use of fans with electric motors attached has increased 
во much in recent years, that any new type offering advan- 
tages in speed regulation and low current consumption is 
of considerable interest. 


Fig. 1.—Complete Fan with Motor Controller (Mitcham Fan Co.). 


The illustration (Fig. 1) shows а new type of fan motor 
made by the Mitcham Electric Fan Company, Limited, 
working under patents granted to Мт. Howard Lacy. 
'The outstanding features of the motor are its simplicity of 
construction, its low current consumption, and the ability 
to vary its speed without the use of external resistances 
and without cutting out or in sections of the field. These 
motors are designed for use on direct-current circuit. 
Figs. 2 and 3 show a diagram of magnet winding for which 
patents have been granted to Mr. Lacy. 

The field coils of the motor are wound with three 
different gauges of wire, on the principle illustrated, and, 
as will be observed by closely studying the diagram, the 
direction of winding around the core is changed at the end 
of every two layers. It is not the intention of this article 
to discuss the theory underlying this method of winding, 
but rather to deal with the results of such a winding when 
applied to the field coils of motors. There has been, and 

ere is still, considerable controveray as to the apparently 
revolutionary nature of this winding, but for the purpose 
of this article it is sufficient to state that the form of 
winding illustrated offers in use certain distinct advantages 
with regard to speed control Ав will be observed from 
the diagram of the field winding, the beginnings and 


endings of each size of wire are left outside the coil, and 
these, together with the armature leads, are brought to the 
controller. The controller is simply a switch to permit of 
the mechanical grouping of the beginnings and endings 
of the wires employed. Step 1 on the controller places 
the wires on each field coil in series with relation to each 
other, and the armature is in series. Step 2 on the con- 
troller brings two wires in parallel (or, more correctly, in 
multiple, as one cannot speak of wires running in opposite 
directions as being in parallel). Step 3 on the controller 
connects all the wires in each of the field coils in multiple. 
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Fic. 2. Dlagram of Lacy Winding. 


By means of these arrangements it is possible to run the 
motor and fan at, say, for the first speed, 500 r. p. m.; 
second speed, 700 r. p. m.; third speed, 900 r. p.m.; or, as 
the speeds are lettered on the controller, low, normal, 
and “high.” By this means a fan which is extremely 
economical in use has been obtained. 

It is often desirable to be able to vary the speed and 
power of fans in such places as public halls or restaurants, 
so that in the absence of occupants the room could be 
rapidly eleared of impure air, whereas, while the room is 
occupied, the fans would be run at a much lower speed. 
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Fia. 3.— Diagram cf Lacy Winding. 


By means of this new electric fan this is done economically, 
as there is no waste in resistances controlling tùe current 
passing to the motor. It is aswell to point out that with 
the new form of field winding commutation troubles 
practically cease to exist, and hence the motor is extremely 
economical as far as repairs and renewals are concerned. 
The following figures as to the running made on a 24in. 
air-propeller show the variation in current, the revolutions, 
and the air discharged at each of the three speeds before 


referred to: 


Cubic feet of 


Revolutions. Watts. 


air discharged. 
High speed ............ 900 215. x 6, 
Normal speed ......... 7000 200 4,702 
Low 9 . 50 175 5,500 


The motors are substantially made, and are economical in 
price, in running, and in upkeep. А large number of these 
fans in sizes from 12in. to 36in. is ready for the market, 
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and there should be a ready sale for what appears to be an 
extremely efficient air-propeller. 

It is wel known to praotical users that а heavy loss 
can be sustained to an extent quite unsuspected by the 
uninitiated by using an inefficient fan, à small first cost 
being no criterion of cheapness in the purchase of such.a 
machine, as its original cost may soon be exceeded many 
times over. Asan instance of what we have just stated, 
Messrs. John Gibbs and Son recently replaced in their own 
forge a blower of a well-known American make by one of 
their own make direct electrically driven by means of 
their patent entirely enclosed dustproof type electric motor, 


Fia. 4 


the result being a saving in the power bill of £2 per 
quarter, although the machine replaced was much less 
powerful than the one now jnstalled, the draught being 
now greatly improved. 

We illustrate some of the different types of fans manu- 
factured by Messrs. John Gibbs and Son, ventilating engi- 
neers, of Liverpool. These machines are made to suit 
Admiralty requirements, the highest temperature rise of 
any part of the machine not exceeding 70deg. F. Most 
careful attention is also paid to the insulation, and every 
machine is tested before leaving the works, being run for 
several hours, the temperature rise, insulatiun resistance, 


Fie. 5. 


speed, air output, and current consumption being taken ; 
a duplicate of the test is supplied to the customer with each 
machine. Fig. 4 shows one of their volume fans direct 
driven by their patent entirely enclosed dustproof ty peelectric 
motor, which is suitable for all ordinary purposes. Fig. 5 
shows one of their watertight type electric fans direct 
driven by one of their patent entirely enclosed watertight 
type motors, especially suitable for working in high tem- 
peratures and damp steamy atmosphere. As an example 
of what these machines will stand we might mention that 
several of this type of machine are in use by the leading 
steamship companies, and working satisfactorily in a tem- 
perature in some cases as high as 200deg. F., which figure 
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speaks for itself as to the quality and excellent workman- 
ship of these mechanics, as no motor unless of the very 
highest class would possibly withstand such a temperature 
without breakdown. Another type which Messrs. John 
Gibbs and Son have supplied to the torpedo-boat destroyers 
of the British Navy, was adopted after passing satisfactorily 
the most stringent tests. This type is also made in slightly 
cheaper form with cast-iron case for ordinary shore use, 
and is the most efficient machine for its size now on the 
market. The fan blades of all their machines are secured 
by means of a simple device patented by them, whereby 
the blades and boss are interlocked, making it impossible 
for them to fly out. 


TRANSMISSION OF HIGH POWERS BY CHAIN. 


The accompanying illustration is of interest as indicating 
the extended use of chain gearing. Whereas 10 years ago 
50 h.p was considered a fairly heavy drive for chains, it is 
now quite usual to transmit up to 200 h.p. by this means. 
Higher powers still may be transmitted by standard chains 
using several strande, but the difficulty with this method is 
that the load may not be evenly distributed over all the 
chains. 

The illustration shows two drives, each designed for 
transmitting 200 h p by two chains, and an even distribu- 
tion of tbe load is assured by the special type of driven 
wheel This wheel is of the compensating type, and 
consists of tbrce main parts—viz.: boss with eight arms ; 
two rings bolted to the arms; two outer toothed rings, one 


for each chain. The outer and inner rings have projecting 
lugs, between which are fitted suitable springs. The 
toothed rings are independent of each other, and act 
separately on their own sets of springs, so that if one chain 
tends to take more Joad then the other, it simply closes its 
set of springs until the load is equalised. In addition to 
this compensating effect the springs absorb irregularities in 
the load, so that there is less wear and tear, not only in the 
chain gear, but also in the electric motor, as the latter is 
Íreed from the vibration which would be set up by a train 
of spur gearing. The cover has been removed from one of 
the wheels in order to show its construction, and it will be 
noted that the springs are of two sizes, which are placed 
alternately. The larger set transmit the power aud the 
smaller soften the recoil. 

Messrs. Hans Renold, Limited, the designers and makers 
of the chain drives, say these are the largest spring whee 
that have ever been made for chain driving—each weighs 
about two tons. The drives are part of an installation to 
transmit over 500 b.p. for a coaling plant supplied by 
Messrs. Head, Wrightson, and Co., Limited, of Thornaby- 
on-Tees, for a tidal dock in Japan. The chains shown 
drive hauling drums from electric motors, and are in use 
about 140 hours per week. The pinions have 28 teeth and 
are 151in. diameter, the large spring wheels have 108 teeth 
and are 60in. diameter, the width being 174in. The driver 
wheel makes 286 r.p.m. and the driven 74, so that the ratio 
is practically 4 to 1, and the chain speed 1,170ft. per 
minute. The chains are 1iin. pitch and 8in. wide, the 
centre distance being 11ft. bin. Each chain has a breaking 
load of 70,0001b., and the total pull on the drive is 5, 650lb., 
giving a factor of about 25 with the two strands. 
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THE MANUFACTURE OF ELECTRICAL 
CONDENSERS.* 
BY G. F. MANSBRIDGE, MEMBER. 
(Continued from page 771.) _ 


Now with respect to these short-circuits or disruptive 
discharges, however produced, condensers made of foiled 
paper have the peculiar advantage of possessing to an 
almost perfect degree the property which in a pneumatic 
tyre is called self-sealing, and consequently they are 
practically proof against short-circuit, and can be subjected 
to much higher voltages than is permissible with those 
made from metallic foil, any momentary short-cireuits pro- 
duced by a disruptive discharge being instantly and auto- 
matically sealed. This automatic sealing is brought about 
in the following way : owing to the extremo thinness of the 
conducting film, the small quantity of heat generated at 
the point of short-circuit by the sudden discharge of the 
condenser through that point is sufficient to cause the film 
of metal immediately surrounding the point of breakdown 
to be fused into minute globules. The segregation of these 
ое from each other and from the surrounding metal- 
ised surfaces effectually isolates the point of breakdown, 
and the defect is instantly sealed up. бо rapid, indeed, 
is this effect, that if a pin is stuck into an insulated 
charged condenser во as to produce short-circuits between 
the foiled papers, the short-circuits seal up without 
fully diecharging the condenser, and a dozen or more 
of such short -circuits may be created one after the 
other before the condenser becomes fully discharged. 
Consequent upon the observation of such an effect as 
this, the author conceived the idea of electrically treating 
the foiled paper before making it up into condensers in 
such а way as praetically to eliminate all pinholes or 
defective places by subjecting them momentarily to 
eurrents of such strength as to produce a minute non- 
conducting ring round each defect, thereby isolating it 
from the surrounding surface (U.K. Patent 22,159, 1905, 
G. F. Mansbridge). The apparatus for doing this is of the 
simplest character. All that is necessary is to pass the 
paper, foiled side uppermost, over a conducting roller and 
to maintain a suitable potential difference between the 
roller and the foiled surface. When any pinholo or weak 
place in the paper reaches the roller a short-circuit occurs, 
and the momentary rush of current, concentrated round 
the defect, produces a bright spark at the defective spot 
on the foiled surface. As in the case of the finished con- 
denser, the effect of this spark is to isolate the defect by 
volatilising or fusing the film of metal immediately around 
it. In this way all the weak places in the dielectric are 
detected and isolated before the paper is brought into use, 
and, in consequence, it is possible to use thinner paper, 
both foiled and plain, than would otherwise be safe. The 
process of isolating or removing these faults is quite 
automatic, and the apparatus once set requires practically 
no adjustment; all that is necessary in this respect is to 
see that the current at the moment of short-circuiting is 
sufficiently strong to fuse the metallic film in the immediate 
neighbourhood of the defect, but is not so strong as to 
burn the paper. If current from lighting mains is employed, 
а series resistance is necessary to limit the short-circuit 
current. With 100 volts this resistance should be about 
15 ohms, and with 200 volts about 150 ohms. Experience 
shows that the searching effect of the voltage is increased 
by connecting a condenser of considerable capacity—say 
20 microfarads—across the potential terminals, but a series 
resistance of about 50 ohms in the condenser circuit is 
needed to tone down the suddenness of the condenser 
discharge. 

The values given above for voltage, capacity, and resist- 
ance are in no sense “critical,” and they may be varied 
eonsiderably without seriously affecting the result. In 
adjusting the values the best conditions may easily be 
found if regard be had to the fact that the result desired is 
the production of а small uncharred hole surrounded by a 
minute ring of perfectly clean white paper. Fig. 1 is a 
microphotograph of a typical “breakdown” point after 
treatment by the afore-mentioned process. The hole made 


* Paper read before the Institution of Electrical Engineers. 


by the spark is shown as a dark spot, and the ring of paper 
from which the metal has been completely removed may be 
seen round the hole, although the want of contrast between 
the polished metallic surface and the white paper renders 
the ring somewhat indistinct in the photograph. As the 
process of eliminating these defective places in the paper is 
largely one of breaking down the weak spots, the operation 
is generally described as the “breakdown process.” The 
voltage used may conveniently be one-half of that with 
which the finished condenser is finally to be tested—that 
is, if only single interleaving papers are to be used. If the 


FIG. 1.—Micro-Photograph of a Breakdown Point” after Electrical Treatment. 


condensers are to be made for 1,000 volts or thereabouts 
it is necessary to use double or treble interleaving papers, 
and in this case the obvious course is to fix the breakdown 
pressure at a figure which will result in the dielectric of 
the foiled paper being strained during the breakdown 
process to an extent rather greater than will be the case 
when it is finally used. The author’s experience is, how- 
ever, that the majority of defests are shown up and removed 
by a comparatively low voltage, and that there is little to 
be gained by using more than 200 volts for this process 
if the condensers are for telephone or telegraph work. 


го Ohms 
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Fig. 2.—T evice for treating Tinfoil Paper. 


Ав regards the direction of the current, there appears to 
be little to choose. If anything, the preference may be 
given to connecting the positive pole to the plain side of 
the paper, but the device works quite satisfactorily with 
alternating current. "When the breakdown device is driven 
by an electric motor, it is of advantage to have two rollers 
making contact with the foiled side of the paper at separate 
points, preferably not less than 2ft. apart. The current 
driving the motor may then be led along this strip of 
foiled paper between the two rollers, so that should there 
be any break in continuity in the foiled surface the 
current driving the motor would be broken when the fault 
passed the first roller, and the stopping of the machine 
would call attention to the want of continuity. With 
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paper made by reputable makers such breaks rarely occur, 
ut there must always be a risk of this, and as the device 
is simple and automatio it is worth while to adopt it. 
Fig. 2 shows the connections of the breakdown rollers as 
arranged for motor driving. If the apparatus is mechani- 
cally driven, & suitable relay may be connected between 
the second and fourth rollers, so that а local circuit is com- 
pleted and а bell rung whenever there is any break of con- 
tinuity between the two rollers. Jointe in the paper may 
have to be made from time to time. These must, of 
course, be made electrically continuous, and a simple way 
of effecting this is, after the ends have been joined by 
lapping and pasting in the ordinary way, to paste on to 
the foiled surface a біп. strip of foiled paper placed fade 
downwards, so that part of the foiled surface of the strip 
makes contact with one side of the break and part with the 
other. It is not desirable to paste the whole of the 
surface of the strip, since the continuity of the film may 
thereby be destroyed ; the usual plan is to paste merely 
the edges on each side, leaving the middle portion clean. 
Good flour paste is found to give satisfactory results. 


(To be continued. ) 


A NEW FORM OF MARINER’S COMPASS. 


M. Dunoyer has devised an interesting form of electro- 
magnetic compass which is described in a recent number of 
La Revue Electri It consists of two coils mounted опа 
common axis and each connected to a two-part commutator, 
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and kept rotating continuously in the earth's field by a 
small motor. The alternating currents induced in each 
coil are commuted, and the mean value can be indicated on 
any form of direct-current galvanometer. The brushes on 
the two commutators are set so that the commutation axis 
for one is in line with the ship’s axis and that of the other 
is at right angles to this axis. If, now, the ship’s axis 
deviates by an angle « (Fig. 1) from the magnetic meridian, 
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the mean current of one coil will be proportional to sine а 
and that in the other coil to cosine «. The ratio of the 
two currents is, therefore, quite independent of the actual 
strength of the field or of the speed of rotation, and forms 
an exact measure of the angle а. For the purpose of 
recording this ratio at every instant, two moving coil pivot- 
suspension reflecting galvanometers are employed. The 
axes, а b and c d (Fig. 2), of these galvanometers are in the 
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same plane, but at right angles to one another. Two 
straight-filament lamps, А B and C D, throw their beams 
on to the two mirrors, m m', and these are reflected on to a 
common screen marked with the pointe of the compass. 
With no current in the galvanometer the setting is such 
that the images of the two filaments cross at the centre 
point. As soon as the coils are rotated and the galvano- 
meters connected, each spot is deflected by an amount 
proportional to the main current in the corresponding coil, 


S 
Fic. 3. 


and the crossing point moves away from the centre on to 
some particular radius depending on the angle a. Varia- 
tions in speed of rotation or in the value of the field alter 
the positions of the. images, but their orossing point 
remains on the same radius. In actual practice this form 
of compass has been found to indicate accurately within 
about 3deg. - 


THE EFFECT OF ALTERNATING CURRENTS ON 
TANTALUM LAMPS. H 


An explanation of the shortened life of tantalum lamps 
on alternating circuits is given by Signor Scarpa in Elektro- 
technik und Maschinenbau. He suggests that it is due to 
rapid mechanical vibration set up by 5 action 
in the long straight parts of the filament. This gradually 
induces a crystalline state of the material, and numerous 
points of breakage occur in the filament. The writer made 
experiments with a microscope having a micrometer eye 
piece, and sending first a direct current and then an alter- 
nating current through the lamp whilst under observation. 
The apparent thickness of the filament was double as great 
with the alternating as with the direct current, owing to the 
rapid vibration set up. At the same time the brightness 
of the filament appears greatest at the outer edges. The 
apparent thickness also varies periodically in accordance 
with the natural frequency of the filament. With verti- 
cally arranged U-shaped carbon filaments the vibrations 
could be noticed by eye. The writer is of opinion that in 
the osmium lamps the vibrations are considerably lees than 
in the tantalum lamps, owing to the smaller weight and 
increased damping, and this explains the longer life of 
the former. In order to eliminate this effect of an 
alternating current as far as possible, the parts of the 
filament should be kept equidistant everywhere, so as to 
delay the crystallisation. 


BLEACHING FLOUR BY ELECTRICITY. 


Mr. F. J. Postel recently addressed a meeting of the 
Electrical Club, of Chicago, on the subject of ‘ Bleaching 
Flour by Electricity,” a report of which ap in the 
Electrical World. The art of bleaching flour in this way 
began with the discovery that flour when passed through 
air containing considerable ozone became bleached or 
whitened. Before this process came into common use 
among millers, flour was graded very much according to ite 
eolour, the whitest flour bringing the best price. With 
the bleaching process it is possible to sell naturally darker 
grades of flour at the best prices. Chemical analysis 
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reveals no change in the flour due to the bleaching, 
although it is claimed that the bleached flour will keep and 
bake somewhat better than the unbleached. 

According to Mr. Postel's history of the development of 
= anim for manufacturing ozone and bleaching flour, con- 
siderable effort was wasted in the early days of the process 
by lack of electrical knowledge on the part of the inventors. 
Much secrecy was maintained about the apparatus used 
in the process at first. Several rival companies came into 
the field with different apparatus for producing ozone, or 
nitrous acid. One of these is a chemical process. The 
companies exploiting electrical processes have all been 
absorbed by one company—the Alsop Process Company, 
of St. Louis. This company makes a simple outfit consisting 
of a small dynamo which is connected in series with an 
inductance coil. The eircuit is made and broken by a 
reciprocating make-and-break device, which also works an 
air-pump for forcing air through the chamber in which the 
make-and-break occurs, This results in a series of flashes 
which generate ozone in the air being pumped through the 
chamber. The air is then piped to places where the flour 
is falling in streams for exposure to the gas. Another 
advantage which, from the consumer’s standpoint, bleached 
flour has, is that the miller can use certain nutritive parte 
of the wheat in ordinary white flour which heretofore he 
was accustomed to eliminate from the best white flour 
because they made the flour dark and unsaleable. 


200,000-VOLT INSULATORS. 


The following is a summary of some experimental work done 
upon the suspension type of insulator manufactured by the 
Locke Insulator Manufacturing Company, of Victor, New York, 
whom Messrs. Geipel and Co. represent in this country. 

The  underhung insulator as first developed consisted 
essentially of several conventional type line insulators, and 
these when tested gave such excellent results that it was 
quickly recognised as the proper method of insulating extra- 
high potential lines. Since lines erected in this manner are 
usually of considerable importance, the matter of mechanical 
weakness was first under consideration, and as the conventional 
type line insulators have no great amount of strength in tension 
some new development was necessary. This feature was first 
taken care of by using a single shell of porcelain, on the outeide 
of which was eemented a metal cap ind on the inside of which 
was cemented an eye-bolt. Mechanically, the device was very 
nearly ideal, since mechanical strength in excess of 20 tons 
-could be readily obtained, but electrically the device is not a 
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success when built in this manner, since the condenser effect 
causes а piling up of potential around the end units, and if 
made of reasonable size will be found not to have dielectric 
strength comparable with the flash-over potential. For this 
reason it was found necessary to introduce two pieces of 
porcelain which could be made thin, and, therefore, of good 
quality, and would permit of great electrical test—approxi- 
mately 100,000 volts—being applied upon the unit. Ао, it 
added materially to the leakage distance of the whole device. 
The shells of this underhung insulator were tested to flashing- 
over potential for about five minutes before assembling, and 
after assembling the unit was tested to 100,000 volts for а 
period of five minutes. A mechanical test of 5,000lb. was 
then applied to the device in order to find assurance that the 
porcelain and cement had been properly put together and were 
of good quality. | | 


809 


. The mechanical features of this insulator are not without 
interest. It will be noted that each of the shells is recessed 
on the inner side, and that inner connection is made by means 
of a U” bolt, which 1 0 5 out in the recess, and then the 
annular space is filled with Portland cement, which is allowed 
to obtain its permanent set under water. Analysing the 
mechanical strains which fall upon this sort of a joint, it is 
found that from the upper end of the U" bolt strains may be 
transmitted at 45deg. through the porcelain and cement to the 
expansion cap which supports the whole device through throw- 
ing the porcelain into compression and permitting of the 
development of any desired mechanical strength. The device 
shown in Fig. 1 has a mechanical strength, ultimate, of some- 
thing in excess of 14,0001b., though for this excessive value the 
cement should be allowed to set for several weeks under water. 
The insulator will normally be used in a vertical positionfabout 
25,000 volts per unit, four units bein allowed for a 100,000-volt 


~ 
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star-connected line. For cornerszit will, of course, be necessary 
to use the insulators in a horizontal position to by-pass the line 


wire, as shown in Fig. 2. The illustrations also show the 
experimental line which has been operating at Victor for a 
period of several months at 200,000 volts. 


HULL TELEPHONES. 


The following is a summary of the statement of accounts for 
the year ended March 31, 1908, which the city accountant 
submitted at a meeting of the Hull Corporation Telephone 
Committee : 

During the year the expenditure on capital account had been 
£1,882. 13s. 10d., which made a total of £54,747. 7s. 9d. The 
year’s revenue had amounted to £9,567. 9s. 3d., and the 
expenditure £5,596. 5s. 5d. The interest on loans and repay- 
ment charges amounted to £2,916. 2s. 10d., leaving a net profit 
of £1,055. 1s. In accordance with the committee’s resolution 
of April, 1907, the balance on net revenue account at March 51, 
1907, had been applied during the year to the following 
purposes: preliminary expenses (capital account) written 
down, £214. 1s. 2d. ; transfer to reserve fund, £1,577. 14s. 2d. 
The income from rentals again showed a steady increase upon 
the previous year. The reduction in the profit was due to 
increased cost of maintenance and repairs, and to additional 
payments in respect of royalties, rents, rates and taxes, and 
increase on loan charges. The reserve fund had been credited 
with the interest earned during the year, and now stood at 
£1,633. 18s. 7d. In addition thereto, a balance of £1,055. 1s. 
remained on the net revenue account. 

Mr. A. R. Bennett, the telephone engineer, also presented 
his annual report, in which he said that the total conduits laid 
now measure 34 miles 1,671 yards, and the underground 
mileage equals 3,578 miles 1,064 yards metallic circuit, or 
7,157 miles of single wire. The total overhead mileage is now 
518 miles 1,225 yards of metallic circuit, or 1,037 miles of 


810 


THE ELECTRICAL ENGINEER, JUNE 5, 1908 


ingle wire. The cost per station now stood at £22°36, as 
compared with £24-04 last year, and that amount would further 
decrease as more of the spare cable and plant became occupied. 
The amount carried forward for unexpired rentals equalled 
£4,250, compared with £4,391 last year. At first sight it 
would appear that the revenue would decrease, but that 
difference was due to proportioning the whole of the Corpora- 
tion telephone rentals to March 51, and the revenue due for 
this year had already exceeded £10,000. 
The report was adopted by the committee. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Annual Premiums and Awards 


The Council have awarded the following premiums and 
prizes for papers and communications made during the 
past session : 

The Institution prize, value £25, to Messrs. Gerald Stoney and 
А. Н. Law for their paper on High-Speed Electrical 
Machinery." 

The Paris Electrica] Exhibition premium, value £10, to Mr. 
J. S. Peck for his paper, Protection Devices for High- 
Tension Transmission Circuits." 

An extra premium, value £10, to Mr. J. F. C. Snell for his 
paper, s The Cost of Electrical Power for Industrial 


An extra premium, value £10, to Dr. A. Russell for his paper, 
e Dielectric Strength of Insulating Materials and Grading 
of Cables." 

An extra premium, value £10, to Dr. W. W. Haldane Gee 
for his paper, Electrolytic Corosion." 

An extra premium, value £10, to Mr. T. M. Barlow for his 

per, ‘‘ Heat Conductivity on Iron Stampings.” 

A first students'"premium, value £10, to Mr. Н. R. Speyer 
(Frankfort-on-Main) for his paper, “ The Electrification of 
the Mansfield Copper Mines.” 

А second students' premium, value £8, to Mr. L. Н. А. Carr 
(Manchester) for his paper, ** Electricity and Matter." 
Three students' premiums, value £5 each, to Mr. A. Hamilton 

(Glasgow) for ** The Brown-Mackenzie System of Electric 
Block Signalling” ; Mr. Н. W. Gregory (London), The 
Motor Converter" ; and Mr. P. C. Jones (Manchester), 

Starters and Control Gear.“ 


The Council have awarded two Salomons scholarships, 
each of the value of £50, to Mr. Herbert Carnegie, 
Finsbury Technical College, London, and Mr. Alfred Hutt, 
Central Technical College, London. А David Hughes 
scholarship, value £50, has been awarded by the Council to 
Mr. Clifford Higgins, Central Technical College, London. 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


The programme for the thirteenth annual convention, 
which wil] be held at Nottingham from June 30 to July 3 
inclusive, was issued this week. The president of the 
association is Mr. Н. Talbot, Nottingham. The meetings 
will be held in the University College. The programme 
for the first day (Tuosday, June 30) is as follows: 


10.50 a.m. Meeting at the University College. The mayor 
(Mr. Councillor Spalding) and the sheriff (Mr. Councillor 
Carey) have kindly consented to be present and welconie 
the association. Presidential address by Mr. Herbert 
Talbot, chief electrical engineer, Nottingham. The follow- 
ing paper will then be read and discussed: The Experi- 
ences of а Convener in the Establishment of an Electricity 
Undertaking," by Bailie Whiteman, convener of the Elec- 
tricity Committee, Govan. 

12.45 p. m. — Luncheon at the Mechanics’ Large Hall by kind 
invitation of the chairman (Sir John Turney, J.P.) and 
members of the Electricity Committee. Invitations to the 
luncheon are issued to members and delegates by the 
committee, and cannot be obtained of the secretary of 
the association. 

2.50 p.m —Special cars will leave the Mechanics' Hall for the 

rent Bridge car-shed and repair shops, and will later 
take the members to the St. Ann's power station, where 
tea will be provided. 'Тһе power stations and car-sheds 
will be open for inspection at all times during the con- 
vention. 


The works of the Brush Electrical Engineering Company, 
Loughborough (14 miles from Nottingham), will be open for 


inspection during the convention, as will also the generating 
stations of the Derby Corporation. | 

Wednesday, July 1, will | be devoted to a whole-day excursion 
to Dovedale. The cost, including railway and brake fares, 
luncheon and tea, will be 12s. 6d. per head. 

Thursday, July 2, is the“ big day. At 10 a.m. the annual 
general meeting will be held, for which the following is the 
agenda: (1) Election of president for 1908-9. (2) Place of meeting 
for convention, 1909. (3) Election of officers and council for 
1908-9. The following are the present officers and council (those 
marked thus * retire and are eligible for re-election ; the 
remainder hold oftice for another усе). president —H. Talbot“; 
vice-presidents—S. L. Pearce“, W. W. Lackie*; past-presidenta— 
F. A. Newington, J. E. Edgcome, S. E. Fedden ; hon. solicitor— 
Alderman G. Pearson*, hon. treasurer—J. E. Edgcome* (past- 
president); hon. secretary—H. P Proctor" (past-presi- 
dent) ; council—Alderman Bruce, J. К. Brydges*, J. Christie, 
A. A. Day“, Alderman Dowson*, V. A. Н. M'Cowen"*, H. 
Richardson*, C. E. C. Shawfield, Councillor Sinclair*, Alder- 
man J. P. Smith, Alderman Sir John Turney, Alderman Wilkin- 
son“, G. Wilkinson, T. P. Wilmshurst. (4) Annual report of the 
council. (5) Balance sheet. (6) Any other competent business. 


1 p.m.— Adjourn for luncheon, Victoria Hotel. (Table 
d'hote, 2s. 6d.) 

2.50 p.m.— The following papers will be read and discussed : 
4) „Some Considerations on the Design of a Generating 
Station," by Mr. H. Richardson, chief electrical engineer, 
Dundee ; (2) ** The Reconstructions of an Electric Lighting 
Scheme," with Observations on the Working of a Combined 
Steam and Water Power Plant, by Mr. C. M. Shaw, chief 
electrical engineer, Worcester. 


The association dinner (members and their friends) will be 
held at the Exchange Hall, Nottingham, at 7.50 for 7.45 p.m. 
Evening dress. Tickets, 7s. 6d. each (exclusive of wine), may 
be obtained of the secretary before June 22, after which date 
the price will be 10s. 

Friday, July 3, is the closing day of the convention, and the 
following papers will be discussed at the sitting, which com- 
mences at 10 a.m.: (1) ‘‘ Alternating-Current Accumulator 
Sub-Stations," by Mr. A. M. Taylor, assistant electrical engi- 
neer, Birmingham ; (2) ‘‘The Work and Pun of а 
Testing and Standardising Department,” by . H. A 
Radcliff, superintendent of the testing departinent, Manchester 
Corporation Electricity Works. 

Mr. C. McArthur Butler is secretary, and his address is 
Staple Inn-buildings, Holborn, London, W.C 


INSTITUTION AND SOCIETY NOTES. 


Neweastle Local Section. 


The following is a list of the nominations to the committee of 
the Newcastle Local Section of the Institution of Electrical 
Engineer for the year 1908-9. Those whose names are marked 
with an asterisk are new members proposed: Chairman—Mr. 
A. L. E. Drummond ; vice-chairman—Mr. W. D. Hunter; 

t-chairmen—Prof. W. M. Thornton, Mr. H. L. Riseley, 
Mr. James Pigg ; committee Messrs. J. H. Holmes, G. G. 
Stoney, G. Ralph,“ C. S. Vesey-Brown,* A. S. Blackman, C. 
Turnbull, F. Tremain, J. A. Anderson,“ E. Fawssett, H. W. 
Clothier, H. Henderson, T. M. Clague, W. T. Dalton, 
А. Н. Law, G. S. Whitmore; hon. secretary Mr. C. Faraday 
Proctor; hon. treasurer—— Mr. W. A. Clatworthy. 


Royal Institution. 


À general monthly meeting of the members of the Royal 
Institution was held on Monday, the 1st inst., the Duke of 
Northumberland, president, in the chair. Mr. Franklin Adams, 
the Right Hon. the Duke of Devonshire, Dr. W. Heptinstall 
Millar, Lady Martin, Mr. Г. Mavrogordato, and Mr. J. Ziffo 
were elected meinbers. The chairman announced that he had 
nominated the following gentlemen as vice-presidents for the 
ensuing year: the Right Hon. the Earl of Halsbury, Dr. 
Donald W. C. Hood, Dr. Ludwig Mond, the Right Hon. the 
Earl of Rosse, Mr. Alexander Siemens, the Right Hon. Sir 
James Stirling, Sir James Crichton-Browne (treasurer), and 
Sir William Crookes (hon. secretary). 


PERSONAL. 


We regret to record the death of Sir John Evans, antiquarian and 
geologist, who passed away on the 518 ult. in his eighty-fifth year. 

The London Gazette announces that the partnership between Measrs. 
J. D. Jones and B. J. Boddington, carrying on business as electrical 
engineers at 150, Finchley-road, London, N.W., has been dissolved 
by mutual consent, | 

The South Shields Town Council have appointed Mr. Edward 
Harvey, assistant tramways manager, Sunderland, as manager of the’ 
Corporation tramways, 
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| TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
C. H. W. Bices, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed. Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal, 


CORRESPONDENCE. 


% One man's word is no man's word, 
Justice needs that both be heard. 


QUESTION No. 1,066. 
Srg,—In your issue May 22, p. 7374, second column, 
about 25 lines from the bottom : 
НР. «045 + number of strokes per minute + stroke in inches 
4,000 
Surely the + sign is wrong, and should be x sign.— 
Yours, etc., G. WARD. 


FREE TRIALS OF ELECTRIC LIGHT. 


Sin, —It may be of interest to some of your readers to 
hear of a little scheme which we have just put in hand to 
assist us in obtaining new lighting consumers. А great 
argument with & prospective consumer is to be able to 
give him a trial in his own premises for two or three 
nighte free of charge, without going to the expense of 
drilling holes and plugging his ceilings, etc., or laying а 
service in. Я 

We have set up а 20-volt battery, consisting of five 
four-volt 20-ampere-hour cells in celluloid cases by the 
Accessible Battery 5 and six 16- volt 16-0. p. Osram 
lamps complete with opal shades and lampholders, ete. 
We have a number of 1łin. rubber suckers complete with 
hooks (similar to those used for window dressing), and by 
giving these a thin coat of gum they can be made to 
adhere to a smooth surface for a lengthy period The 
lamps are hung from the hooks on the suckers, and a 
flexible is taken back to a main switch and fuses on the 
battery box. 

This arrangement has the advantage that we are able to 
move the lamps into any position, until we find the most 
economical and effective lighting point, and by these 
experiments we are able to guarantee a prospective con- 
sumer the cost per hour for his lighting. Nothing pleases 
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а prospective consumer во much as a free trial, and the fact 
that you give him a free trial immediately increases his 
eonfidence in you, and in the majority of cases brings off 
the order.— Yours, etc., W. H. ALLEN, 
Borough Electrical Engineer. 
Loughborougb, June 1, 1908. 


BEACON RESISTANCE WIRE. 


SIR,—lI shall be obliged if any of your readers can 
inform me from whom I could obtain “ Beacon " resistance 
wire; and, failing this, if you can tell me the specific 
resistance and temperature coefficient of this alloy.— 
Yours, ete., Guy MARSHALL. 

88, Warwick-road, Carlisle, June 1. 


A LIVE-WIRE INDICATOR. 


Messrs. Hartmann and Braun have recently brought out 
the indicator, shown in Fig. 1, for showing whether direct- 
current or alternate-current conductors of 1,000 volts and 
upwards are live or not. It is an electrostatic instrument 
consisting of a fixed part and a moving needle mounted on 
centre pointe. The whole is carried on an insulating 
handle fitted with a contact point, which can be fixed in 
either of two positions at right angles to one another. 


Fie. 1. 
The needle and scale are protected from draughts by a 


glass cover. Ав soon as the contact point is touched 
against or brought close to a high-tension conductor, the 
instrument becomes charged and the needle is repelled 
across the scale. The effect is accentuated by the presence 
of the hand on the handle adding to the capacity of the 
instrument, but the deflection occurs in any case, even with 
only a single-pole connection. The instrument weighs 
about a third of a pound.—Der Elektrotechniker. 


FORTHCOMING EVENTS. 


TUESDAY, JUNE 9. 

Faraday Sooclety.—At 8 p.m., in the library of the Institution 
ot Electrical Engineers, 92, Victoria-street, S. W., The Utilisation 
of Atmo pheric Nitrogen in the Production of Calcium Cyanamide 
and its Use їп Agriculture and Chemistry, by Dr. А. К. Frank. 

FRIDAY, JUNE 12. 

Physical Society.—At 8 p.m., at the Royal College of Science, 
Imperial Institute-roa!, South ayaa Experiments on a 
Directive System of Wireless Telcgraphy," by Messra. E Bellini 
and A. Tosi; ''On the Lateral Vibration and Deflection of 
Clam Directed Bars," by Dr. Morrow; On the Resistance 
of a Conductor of Uniform Thickness whose Breadth suddenly 
Changes, and on the Shapes of the Stream-Lines," by Prof. Lees ; 
On the Self-Inductance of Two Parallel Wires," by Dr. Nicholson; 
‘(On Homogeneous Весог дату Radiation," by Dr. Barkla and 
Mr. Sadler ; ‘‘ Notes on the Motion of a Corpuscle and on Cloud 
Formation," by Prof. Morton. 


Institution of Electrical Engineers.—Thursday, June 25, annual 
conversazione at Natural History Museum. 

Incorporated Municipal Electrical Association. — Tuesday, 
June 30, to Friday, July 3, inclusive, annual convention at 
Nottingham. 


819 


WIRELESS STATIONS ON THE PACIFIC COAST. 


Plans have been completed by tho United Wireless 
Telegraph Company to install 11 new wireless stations on 
the Pacific Coast. The largest, a 5-kw. station, will be at 
Ketchkan, Alaska. Seven will be installed on the trans- 
Pacific steamships and three will be land stations, the 
location of which will be decided later. All except the 
5-kw. station will be 1-kw. or 2-kw. installations. At 
present trans-continental communication is only possible 
when the conditions are most favourable. 


LONDON POWER BILLS. 


3 


The case for the Stepney Borough Council in opposition 
to the London and District Electric Power Bill was heard 
on Thursday, the 28th ult. ` 

Mr. W. C. P. Tapper, the borough electrical engineer of 
Stepney, handed in to the committee tables: showing that 
the éstimates of the promotera of the Bill offered no advan- 
tage to his Council. 

«Mr. Courthope-Munro presented the case for Shore- 
ditch and St. Pancras. With regard to the latter, he said 
the Council bad invested £500,000 of the ratepayers’ 
money in the electrical undertaking, which had been 
conducted on business lines, since 1891. It was for the 
promoters to show public grounds for including the borough 
in the supply area of the company. No justification had 
been shown for allowing the competition of the company. 
Mr. S. W. Baynes, borough electrical engineer of St. 
Pancras, gave reasons for his opinion that jn three or four 
years the Council would be able to generate electricity as 
cheaply as, according to their estimates, the company 
would be able to supply in bulk. Mr. C N. Russell, 
electrical engineer to the Shoreditch Borough Council, said 
his Council opposed the form of competition the company 
might introduce. A bulk supply of the kind proposed 
was not necessary. The whole matter should be dealt 
with by the existing authorities, with possibly a central 
body to control in the interests of London generally. 

Mr. Snowden, counsel for the Hammeramith Council, 
also objected to the nature of the competition the Bill 
would introduce, and said his Council would be able to 
meet all future démands. 
` Mr. Freemán, К C., addressed the committee on behalf 
of the London County Council, and said that everybody 
had come to the conclusion that the only way to solve the 
question once and for all was to give а bulk supply from 
one large central generating station. The Council did not 
object to the engineering details of the scheme promoted 
by this company, because they were to a great extent 
similar to the details of tbeir own scheme. But 
counsel criticised the financial details. He said there 
‘should be a strong provision to make sure that the Bill 
should not act as a block against another scheme of supply, 
and he suggested that conditions should be inserted requir- 
ing subscription of £600,000 within 12 months, and 
substantial progress with works within two years. Further, 
he criticised the domestic financial clauses advocating the 
usual sliding scale applied to dividend and prices. He 
.dealt with the purchase clause in the Bill, arguing in 
favour.of the terms laid down in the Electric Lighting Act, 
1888, for purchase by the local authority upon the then 
value of the undertaking. The alternative suggested by 
the promoters was that the auditor from time to time 
should certify the expenditure of capital. But the difficulty 
that -would arise was that at certain periods before it could 
be said that plant was worn out it might be superseded by 
new inventions that a new company would use. An auditor 
could. not determine whether new machinery should be 
* substituted, or whether existing plant was obsolete or not. 
The Council were strongly in favour of inserting the words 
of the Electric Lighting Act, which met all requirements. The 
next proposal of the company that the purchaser should make 
up the average dividend to 6 per cent. was without precedent. 
Proceeding, counsel said that the London County Council 
required the Kitson clause in the form laid down in 1900 

modified to suit the area inserted in the place of the 
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promoters’ clause, the undertaking to be purchased under 
the terms of the Electric Lighting Acts, a sliding scale for 
the division of the surplus profits, and they thought it 
desirable that when the time came for purchasing, the 
payment need not necessarily be in cash, but in stocks 
of good guarantee. Questioned by the chairman, Mr. 
Freeman said the Council recognised the advisability of 
establishing a large bulk supply. They were not prepared 
to undertake the work themselves, and did not oppose the 
present proposal, though they had objections to the 
purchase clause. The Council had endeavoured not to 
make any suggestion that would tend to wreok the Bill. 
They were not asking more than the public interest seemed 
to require, and did not wish to.suggest anything that 
would prevent the raising of the capital. 

The Chairman here announ that the committee 
would hear the case for the London Electric Supply Bill 
before coming to any decision. 

Evidence in support of Mr. Freeman’s statement was then 
given by Mr. Felix Cassel, K.C., chairman of the Parlia- 
mentary Committee of the London County Council, and 
Mr. Н. E. Haward, comptroller to the London County 
Council, also gave evidence, and the committee adjourned. 

On Friday last Mr. Erskine Pollock, K.C., appeared 
for the Middlesex County Council, and submitted that 
Middlesex sbould not be put into the area of supply. 
Middlesex might be in a position to institute а similar 
scheme to this in a few years time. He protested against 
the proposal that the London County Council should be 
the purchasing authority in the county of Middlesex. 

On Monday, June 1, Mr. Blennerhasset, K.C., put the 
ease for the Westminster City Council The position of 
Westminster was, he said, an exceptional one. They had 
no electrical undertaking at, present, but the Council 
had power to purchase in 1931 the undertakings of 
authorities now supplying the district with elec- 
tricity. They had a splendid site of their own on 
which they could erect a generating station. They 
had other advantages, and he asked that no company 
should be permitted to come into their district to supply 
power except with the consent of the Council. If the pro- 
jected company came in, it would be impossible for the 
municipal authority to exercise their right of purchase Мг. 
Frederick Pilditch, chairman of the Law and Parliamentary 
Committee of the Westminster Council, stated that there 
were seven companies which the Council had the right to 
purchase in 1931. If these were amalgamated, the Council 
eould supply power from a cental station in Marylebone, 
which they also had the right to acquire, but if that station 
was inadequate for the purpose the Council could build 
another on their own land, on the bank of the Westminster 
Canal, to which coal could be conveyed cheaply. Answering 
Mr. Talbot, K.C., representing the promoters, the witness 
admitted that if the effect of certain clauses was to detract 
from the value of the existing companies the purchase of 
these companies would cost so much less. 

Mr. Saunders opposed the measure on behalf of the 
Islington Borough Council, as, he said, it would deprive 
the Council of their most profitable customers, tbe can- 
sumers of power. The borough had expended £449,009 on 
their undertaking, and every inducement had been given to 
consumers, as was shown by the fact that in 1903 there 
were 76,000 units supplied, and in 1907 1,100,000 units, 

Mr. Reader Harris, K.C., on behalf of Ealing and 
Barnes, asked that they be kept out of the scheme because 
they would get little advantage from it, and possibly they 
would suffer damage. S880 they were not necessary to 
the Bill, and, in the third place, there was no precedent for 
including them, but many for excluding them. \ 

Bir Ralph Littler, K C, on behalf of the city of 
London, asked that the promoters should not be allowed 
to come into the City to tear up the streets, а proceeding 
which would lead to indoseribable inconvenience and con- 
fusion, and great loss to business people. In 1914 the City 
would be in the position of being able not only to supply 
electricity, but they would have the means of generating 
it. If necessary the City could take a bulk supply from the 
proposed company, which would have stations outside the 
City. He did not call any witnesses for the city of London. 

Mr. Pryor, giving evidence on behalf of the Westminster 
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and St. James's and Notting Hill Electric Companies, 
expressed the opinion that the state of the money market 
would not permit of £3,000,000 being raised within the 
time specified for the scheme. 

On Tuesday Sir А. Kennedy, engineer to the West- 
minster Company and joint engineer to the Central Com- 

ny, gave evidence in support of the petition of the 

estminister, St. James's, Kensington, and Central Com- 
үш against the Bill. He said the Bill would be of no 

nefit to the West-end non-industrial area. The power 
users were scattered over а wide area, they took but small 
quantities, and, commercially speaking, it would not be 
worth while for а new company to lay а new system of 
distributing mains; the promoters had made no provision 
for such 5 he areas of the West-end com- 
panies should be excluded from the Bill as they were 
excluded from the Administrative Company's Bill. 

The Hon. Sydney Holland, on behalf of the four com- 
panies supplying the West- end, said circumstances had 
greatly changed since the Bill of the Administrative Com- 
pany was introduced, and as the result of the inquiry upon 
that Bill the companies were now ready and willing to 
provide for апу: demand for electrical power, and there was 
now no evidence that the price in London was so high as 
to restrict the use of electricity for power purposes. The 
Administrative Bill had a very strong financial backing 
from 64 promoters. On behalf of the companies he 
claimed that their areas of supply should be excluded from 
the field upon which the new company proposed to operate, 
because the existing companies, having raised their capital 
under parliamentary conditions, should not now be sub- 
jected to unfair competition from a company having no 
similar obligations, a more favourable purchase clause, a 
longer lease of life, and powers of outside supply. On 
broad grounds the promoters had not proved their 
preamble and had put forward no evidence to justify the 
Intrusion of this disturbing influence into the London 
electric world. 

Mr. J. Falconer, who was chairman of the company 
[ошо the Administrative Company's Bill, was called 

y Mr. Balfour Browne, K C, on behalf of the eight com- 
panies opposing the present Bill to explain why the 
earlier project was given up. In the course of last 
autumn а meeting of the promoters of the Administra- 
tive Bill was held, and, upon full consideration of all the 
circumstances, there appeared to be no reason to suppose 
the Bill, if passed, would be a commercial success. The 
circumstances had materially altered from a commercial 
point of view. In 1905 the average price for electricity 
for power purposes in London was 2d. per unit, and the 
promoters of tbe Bill of that year, after having had an 
elaborate engineering scheme prepared, came to the con- 
‘clusion that they could supply at 3d. with good business 
profit. Аф that time the existing companies and local 
authorities were not in & position to compete effectively 
with plant such as the promoters were prepared to set up. 
But when they reconsidered the position eight months 
аро the conditions were entirely altered. Companies 
were prepared to supply at 1d, and it was found that 
they had made contracts with consumers ranging up to 
seven years. In 1905 the promoters had agreements with 
nearly all the companies in the industrial area on terms 
that could not possibly be repeated now, agreements 
that they should not extend their plant, but take a 
bulk supply on arbitration terms at a price less than 
the plant would cost. After three years the promoters 
foresaw, under pressure of public opinion, that the 
cost of electrical energy had been so reduced that there 
was no longer the prospect of success there was in 1905, 
‘and, therefore, the promoters decided not to reintroduce 
their Bill and to wind up their company. They were 
satisfied they could not put forward proposals that would 
enable them to get the strong financial backing essential 
‘for sueh an undertaking. The financial position had the 
main influence upon the decision not to revive the proe 

Mr. J. Conacher (manager for the Metropolitan Electric 
Supply Company) gave evidence on behalf of the eight 
companies which was continued on Wednesday. In his 
view the bulk supply of electricity in London should be in 
substantially the same hands as now. 


STEPNEY ELECTRICITY ACCOUNTS. 


Mr. W. C. P. Tapper, as engineer and manager of the elec- 
tricity works, has just submitted to the Electricity Supply Com- 
mittee of the Stepney Borough Council his annual report on the 
results attained by the department under his control during the 
year ended March 31, 1908. The revenue account for the year 
under review is summarised in the following table : 


Income. 
Sale of current for private lighting, power, and heating £32,886 11 0 
53 public street lighting ................ . 5,768 15 3 
38,655 6 3 
Leas їттесоуегаЬ]ев.................›........ RSV cV a 75 111 
$8,582 4 4 
Miscellaneous receipts .. . . . . nnne 28 8 7 


Rentals of meters and other apparatus on consumers’ 
595 2 3 
2,555 9 10 
90 0 0 


£41,449 5 0 
Expenditure. z 

Golerablón oo dio оао ͤ £15,847 15 11 
Distr Dahon M . Án 840 12 4 
Public lampe—attending and repairs........................ 2,555 9 10 
Rents, rates, and tages so 1,801 1 6 
Managagfent expenses 4,186 6 8 
Parliaméntary and legal expenses ........................... 207 2 6 
Special charges „оен AA Fade ser eoo 158 8 6 
24,346 16 9 

Balance, being excess of income over expenditure ...... £17,102 8 3 


After meeting all charges there is a net surplus of £1,928. To 
this, however, should be added for comparative purposes £1,219, 
which has been charged to net revenue account in respect of 
interest aecrued on capital account to March 31, and is in 
addition to a full year's interest. Тһе net profit, therefore, on 
the same basis as previous years is £3,147, an increase over 
last year of £753, in spite of a decrease of 7 per cent. in the 
revenue per unit, the latter being 1°62d. per unit against 
174d. last year. The reserve fund has been credited with 
£1,000. 

The table of statistics which appears in the report shows that 
the units generated during the year have reached 6,438,592, an 
increase of no less than 1,160,694 over the previous year. The 
maximum load slightly exceeded that estimated for the year, 
reaching 2,851 kw., being an increase of 417 kw. The units 
sold also show a very substantial increase—the highest since the 
opening of the station—the total sales being 5,712,684 units, 
961,502 units in excess of last year’s sales. The greater part of 
this increase has been for power purposes, and is extremely 
satisfactory in that it provides a good load in the daytime, 
which is especially welcome during the summer months, when 
the plant would otherwise be standing more or less idle. 
Another satisfactory feature has been the 50-watt lamp equiva- 
lents connected during the year—viz., 58,448. This is in excess 
of all previous years, and brings the total connections up to 


With reference to the new metallic - filament lamps, Mr. 
Tapper says: ‘‘ The outstanding featüre of the year, from the 
lighting point of view, has been the adoption by a very large 
proportion of the consumers of the new metallic-filament lamps. 

hese lamps mark an enormous advance in the utilisation of 
electrical energy for lighting purposes, the saving in energy per 
candle-power being from per cent. to 75 per cent. of that 
taken b the carbon-filament lamp, according to the t 
adopted. The new lamp results in as great an economy in the 
use of electricity as that effected in the consumption of by 
the introduction of the gas mantle, and at the extremely low 
prices ruling in Stepney to long-hour users electricity is 
undoubtedly cheaper than gas for equal candle-power. То 
the use of these lamps must be attributed the reduced increase 
in the sales for lighting purposes, in spite of the very much 
larger number of lamps connected." 


BURTON CORPORATION ELECTRICITY AND 
TRAMWAYS DEPARTMENT. 


We have received from Mr. P. J. Pringle, the borough elec- 
trical and tramways manager, copies of his reports to the Burton 
Town Council on the work of the department under his charge 
during the year ended March 31, 1908. 

Electricity, | 

Dealing first with the electricity department, the balance sheet 
shows a surplus for the year under review of £1,104. 10s. 9d, 
compared with £795. 11s. lld. last year. Of this surplus, £636, 
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1s. 10d. has been appropriated to wipe off capital expenditure 
and £468. 8s. 114. has been carried to renewals fund. Last 
year the amount wiped off the capital expenditure amounted to 
£509. 10s. 7d., and £484. 1s. 4d. was carried to renewals fund. 
The increased surplus this year is particularly satisfactory in 
view of several adverse conditions that have had to be met. 
The average price of fuel compared with last year has increased 
33°7 per cent. and this has reduced the surplus by approximately 
£580. The high-efficiency metallic-filament lamp has reduced 
revenue in many directions, and the cold summer caused £250 
less revenue to be derived from Messrs. Bass and Co.’s motor 
demand. The depressed state of trade has, in addition, affected 
the lighting and motor demand and the expansion of new 
business. It will be seen, therefore, that if conditions had 
been normal Mr. Pringle would have had an exceedingly satis- 
factory year to record. The gross profit has increased from 
£5,828 last year to £6,117 this year, and amounts to 7:5 per cent. 
oncapitalexpenditure, and the sinking fund contributionamounts 
to 5:56 per cent. on capital. Both of these figures may be con- 
sidered satisfactory as compared with a good many undertakings. 
This year there has been a larger increase in units sold than 
ever before, excepting the first year of the tramway load. The 
sale of motor units hasincreased by £404. 12s. 2d., and this load 
is now almost as important as the traction load for the Corpora- 
tion tramways. Motor unit sales amount to 412,384, and tram- 
ways (excluding the light railway consumption) to 514,425 units, 
The motor unit sales now exceed the lighting unit sales by 
22:5 per cent. New lamp connections for the past six years are 
as follows: 1902-3, 1,500; 1903-4, 2,575; 1904-5, 35,565; 
1905-6, 1,704 ; 1906-7, 1,541; 1907-8, 1,659. Notwithstanding 
the further depressed condition of trade, a greater number of 
lamps have been connected than last year, principally owing to 
two of the staff being employed in their spare time as canvassers. 

The increased sale of tramway units is principally due to 
having 12 months' running of the Burton and Ashby cars 
against nine months last year, and the Corporation's own con- 
sumption being increased from 1:16 to 1:19 units per car mile. 
Out of 72 corporation tramways, there are only 18 showing a 
slightly lower consumption per car mile. The works costs and 
total costs per unit for the last six years are set out below, and 
also the grand total costs, which include capital costs. 


Edid pes m 1905-6. 1906-7. 1907.8. 


d. d. d. 

Fel! e. 39 36 55 802 317 39 
Oil, waste, water, 

and stores 10 06 06 01 C56 06 
Wages .................. 1:12 47 51 303 251 209 
Maintenance and 

repairs . 26 '25 29 2⁰³ 197 153 

Works costs 187 114 99 874 821 012 
Rents, rates, and 

tares 40 25 15 155 140 127 
Management 26 15 17 163 129 116 

Total costs ......... 255 162 1521 1192 1:090 1:055 
Oapital charges ...... 248 1424 97 1035 1:037 “86 

Grand total costs.. 5:01* 2°76 228 2227 2127 1:915 


* Tramways not running. 


Out of a total of 757-25 h.p. in motors connected 481°75 h.p. 
is on the restricted-hour principle. This is the supply of 
power which is entirely cut off during the hours of peak load 
in the winter months, so there are no generating station or 
mains capital charges to allocate to this load. This power is 
sold at 1d. per unit down to id., and the mean price at which 
the 412,584 motor units has been sold is 99d. per unit. This 
system has been introduced for two winters, and its effect on 
the load factor on the alternating-current side of the system is 
as follows : 


Load factor— 
Lighting and motor 


1903-4. 1904-5. 1905 6. 1906 7. 1907-8. 


(alternating current)...... — 9:81 967 127 166 
% — 285 253 180 1975 
Combined ..................... *125 167 1492 150 1795 


* Eight months only. 


It will be seen that the load factor for this year has increased 
by 30°7 per cent. This year the department has connected on 
48 kw. of lighting and 257 h.p. in motors, but the maximum 
demand on the station has only increased from 511 kw. to 
515 kw. During the past two years in which this system has 
been introduced there has been a total increase of 78 kw. light- 
ing and 477 h.p. in motors, representing an increase of 56:7 per 
cent. in total connections, while the maximum demand at the 
station has only increased from 492 kw. to 515 kw., or 4°67 per 
cent., and the units sold have increased 79°9 per cent. and the 
load factor improved 71:6 per cent. It will be noted that the 
output of motor units for this year has increased 509 per cent., 
and the revenue from restricted-hour consumers amounts to 
£1,010. 
- Tramways. 

The tramways report is not so satisfactory. The gross revenue 


account for the 12 months shows a surplus of income (£15,921. 
18s. 5d.) over expenditure (£11,176. 11s. 6d.) of 24,74. 
6s. 11d., compared with £5,012. 1s. 6d. last year, and represents 
5-1 per cent. on the capital expenditure. The repayment of 
debt and interest charges amounts to £4,866. 10s. 6d., compared 
with £4,889. Os. 5d. last year. After paying interest (£2,750. 
6s. 5d.) and contributing £1,282. 11s. 5d. to redemption fund 
and £784. 10s. 10d. to sinking funds and £1,000 to renewals 
fund, there is a deficiency for the year of £1,121. 3s. 7d. Mr. 
Pringle comments upon the way the revenue has gone down 
from year to year, although important reductions have been 
made in the operating expenses, and he attributes this entirely 
to the serious trade depression in the town. It is obvious that 
if the tramways had been able to maintain their revenue their 
financial position would have been distinctly favourable. The 
committee are following a bold and sensible policy in again 
providing £1,000 as a renewals fund, notwithstanding that 
apart from this there is a small deficit. | 

А brighter feature which may be emphasised in connection 
with the Burton tramways is the success of trials with the 
groove skid emergency brake, the invention of the capable 
manager, Mr. P. J. Pringle. The matter of equipping the 
Burton cars with this brake is to be formally discussed by the 
Tramways Committee, but we learn that the committee in any 
case propose to fit up six of the cars which operate on the 
dangerous gradient route, and that they may in addition decide 
to equip the whole of the remainder of the cars. It may be of 
interest to mention that the general manager, chairman, and 
vice-chairman of the Huddersfield tramways made an inspection 
of this brake last week. 


CONSULAR REPORTS. 


Batoum (Russia). 

In his report on the trade of Batoum and district for the year 
1907 Mr. Consul Stevens makes some remarks on the machinery 
employed in the oilfields which might be commended to the 
notice of British electrical manufactures. Mr. Stevens notes 
that the demand for all class of machinery was fairly brisk at 
the oilfields during 1907, and it is satisfactory to note that the 
imports of British material compare favourably with the last 
few years. Until lately, he says, nearly all electrical appliances 


| were supplied by Germany, but in 1907 several British firms 


entered the market with fair success. Electrical power, he 
points out, has been considerably used on the oilfields, its great 
advantage being economy of space. Mr. Stevens mentions a 
recent rival to electrical motors which has appeared in the form 
of natural-gas motors. By means of a conduit pipe the gas 
issuing from the well is collected and used as fuel for the motor. 


Rome. 


Mr. Consul Morgan’s report on the trade of Rome and district 
for the year 1907 is noteworthy for an interesting paragraph on 
the local tramways, which we give herewith. Roman trama, 
says the report, have tried to keep pace with the extension of 
the city, but local topographical conditions are not very favour- 
able, both on account of the hilly character of the town itself 
as well as of the narrowness of some of its old streets. The 
tramway company complain in their last annual report that 
their efforts to extend the service does not find a satisfactory 
response on the part of the municipal authorities, who seem 
either slow or reluctant in sanctioning the desired new con- 
cessions, notwithstanding the fact that during 1907 the tramway 
company, pursuant to an existing agreement, contributed to the 
municipal funds a sum of £27,572, their share of the year’s 
profits, as against £27,346 distributed among the shareholders, 
The passenger traffic on the lines seems to be increasing 
regularly : 1903, 27,556,019 ; 1904, 51,256,405 ; 1905, 55,018,967 ; 
1906, 36,939,511; 1907, 43,840,585. Since the issue of the 
tramway company's report, the mayor of Rome has made a 
statement embodying the views of the administration in regard 
to the tram service. The Muncipality does not contemplate 
buying out the existing company, but will construct lines of its 
own. It is generally held that the public will benefit by a com- 
petition of that kind. A similar statement was made with 
regard to the gas supply. 

PoLanp AND LitHuania (Russia). 


Some extracts from the consular report on the trade of Poland 
and Lithuania for the year 1907 show that, in spite of the 
unsettled condition of the country and the inevitable industrial 
dislocation which follows from political chaos, there is still scope 
for foreign industrial enterprise. Mr. Consul St. Clair reports 
that the number of subscribers to the telephones in Warsaw is 
rapidly increasing. Within the course of six years the number 
has increased by 414 per cent., and now amounts to about 
11,000. As the central telephone station is only constructed to 
provide for 13,000 members, it is proposed to erect another 
station in the near future. Manufacturers and merchants com- 
plain of the very high fee, which is £7 а year, and efforts are 
being made by them to have it reduced to £3. The Warsaw-Lodz 
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line islittle used, as it is often more convenient to use the tele- 
graph ; 75c. is paid for three minutes’ talk. Besides this it is 
difficult to talk, as the Lodz telephones are of an old type. The 
authorities have taken up the matter, and it is intended to 
supply the line with new telephones. 

t was expected that the electric trams would run at the end 
of the year, but there has been much delay and there is still 
plenty of work to be done, although the rails are already laid 
almost everywhere. It is intended to start omnibuses, which 
will begin to run at the same time as the tramcars, and will 
circulate throughout the town. There will be 80 altogether and 
520 horses. The omnibuses will be made by transforming old 
tramcars. 

In the second half of the year the larger streets were illumi- 
nated by electric light, but these works also were much 
delayed, and the electric company asked the authorities for a 
postponement up to July, 1908. The company themselves 
sustained losses by the delay amounting to £1,700. Electric 
lighting was introduced at Warsaw by degrees, at first ouly in 
40 streeta where the rails for electric trams were laid. In view 
of this the output ot gas considerably diminished. The gas- 
works, however, did not dismiss their men for fear that troubles 
might ensue, but the number of working days per week was 
reduced to four. At the same time the gas company decided to 
extend gas lighting to the outskirts of the town where no 
electric light has been installed. 


— — ———— •—Pũ&W — — ee 


COMPANIES’ MEETINGS AND REPORTS. 


URBAN ELECTRIC SUPPLY. 


The annual general meeting of the Urban Electric Supply Co. was 
held n Wednesday, Mr. P. D. Tuckett, chairman of the Company: 
presiding. 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said that the progress made had not, on the whole, been as rapid as 
might be wished, but it was substantial, and the results were better 
than the net profit might suggest. There was an increase of £3,323, 
or about 10 per cent. in the gross profit, but against this, in addition 
to increases under the heads of head office expenses, travelling, deben- 
ture interest, etc., there wero exceptional items charged. The net 
result of the year’s work was that the contractors had been called 
upon to find £73 less than last year under their guarantee, which 
seemed a small advance, until consideration was given to the 
exceptional item of £2,200, to which he had referred, and to the 
additional outlay on coal, which amounted to £672. With 
these points in view, the results were not so unsatisfactory as 
might appear at first sight. The directors were doing all they 
could to d.scourage the locking up of capital in free wiring, 
which, however, had its advantages, especially at places where houses 
were commonly taken on three years’ agreements, and consequently 
в me assistance had to be given in wiring premises to secure the use 
о‘ electric light at all. Speaking of the prospects, the Chairman said 
that the industry was passing through a period of transition between 
the extravagant hopes of a few years ago and the solid and permanent 
prosperity of years to come. The industry was thoroughly well 
established and progressive. With regard to the Company's future, 
there was no question of the ability of Edmundson's Electricity Cor- 
poration to meet the guarantee of dividends up to 1910. А rough 
approximation of the position in 1911 was as follows: Assuming 
the gross profits to increase by £4,000 а year, and the head office 
expenses to be £2,500, and taking the additional capital charges as 
£17,500, there was likely to be some £22,700 available for deprecia- 
tion and preference dividend in 1911, which left no prospect of an 
ordinary dividend in that year, but the business was sound and pro- 
gressive, based upon definite concessions of increasing value, aud it 
was only а question of time to see dividends earned on the ordinary 
shares. 

The report was adopted. 


DURHAM COLLIERIES ELECTRIC POWER. 


The report of the Durham Collieries Electric Power Oo. for the 

eriod of two years from March 31, 1906 (which was the date of the 
fast balance-sheet), states that the trading account covers the period 
during which the power station has been in operation. The gross 
profit and the compensation referred to below have sufficed to cover 
‘the ordinary working expenscs of the Company. The loss shown by 
the profit and loss account is attributable to interest on debentures 
end temporary loans required in consequence of the subscribed share 
capital having been insufficient to meet the cost of completing the 
enlarged undertaking. The results hitherto attained form no adequate 
measure of those to be expected after the full load provided for by 
existing contracts is reached. In the early part of 1907 the arrange- 
ments for raising more capital on debentures, which had been pending 
for several months, were carried to completion, and an issue of 
£150,000 5 per cent. first mortgage debentures was successfully 
made. The whole of these debentures were subscribed for, and 
have now been paid up in full. At the same time 28,567 preference 
shares and 5,000 ordinary shares were offered to the existing 
shareholders in proportion to their holdings. The response 
received from shareholders was, however, very small, Shortly 
before the issue of the debenture prospectus an agreement was 
entered into with the Newcastle-upon-Tyne Electric Supply,Co., by 


which that company undertook to operate this Company's power 
station upon favourable terms for а period of 42 years. On April 1, 
1907, the agreement referred to came into force, and has since that 
date been working satisfactorily, and secures a fair rate of prom profit 
upon the output. This arrangement was followed up iu June, 1907, 
by an agreement with the Newcastle Оо., under which at its expense 
the whole of this Company's plant was to be made capable of 
working in unison with that of the Newcastle Co. by being con- 
verted from a periodicity of 50 cycles per second to one of 40 cycles. 
The conversion was an operation of considerable magnitude, and 
although it has been carried on without intermission, it was only duria 
February of the present year that the changing over of the principa 
portions of the machinery was completed, and even now some minor 
changes havetobe made. The effect of the change of frequency, essential 
as it was under the altered circumstances of the agreement for working 
in harmony with the Newcastle Co. instead of iu competition with it, 
was that the electrical plant of the colliery companies, who are and will 
be the Company’s largest customers, had also to be converted. While 
this was being done the increase in the output from the station and 
the development of a paying load were necessarily kept back, with 
the result that the по of the Company's revenue has been corre- 
spondingly retarded. By way of compensation for this delay the 
Newcastle Oo. has paid а sum of £6,000. The Newcastle Co. has 

ed to install, at its own expense, generating plant which will 
almost double the capacity of this Company's generating station, and 
agreements have been made which provide for the laying of mains to 
supply this Company's customers. Ап important maiu is now being 
laid by the County of Durham Electrical Power Distribution Co. at 
its own expense, upon the cost of which this Company will pay 
interest, А further agreement has now been entered into with the 
Newcastle Co., under which it will operate the distribution system as 
well as the generating plant. This agreement is subject to the ratifica- 
tion of the shareholders of this Company, and will be submitted at the 
ordinary general meeting. The result of this and other arrangements 
which have been made, including a delimitation of area of supply, is that 
the Newcastle Оо. and its associated companies, which might have 
been formidable competitors, have become powerful allies, and that 
the systems can now be worked as a harmonious whole, to the great 
advantage of the revenue of all companies concerned and of the 
efficiency and regularity of the supply to customers. The prospects of 
a large increase in the Oompany’s business in the near future are good, 
inasmuoh as consumers have now nearly completed the adaptation of 
their plant, and are from time to time installing new electrical 
machines with a view to the more complete electrifieation of their 
collieries, The effect is not only to increase the consumption of 
current, but to greatly improve average load. Inquiries have been 
receivel from other neighbouring collieries. and negotiations for the 
supply of electricity to fresh important undertakings are in progress. 
A considerable sum of money is required before this Company can 
discharge its existing liabilities, and it is also necessary to make 
provision for extensions of the plant and distribution system, 
which wil undoubtedly be needed as the business continues 
to expand. The confidence which the directors feel in the future of 
the undertaking, provided it is equipped with sufficient funds, is 
endorsed by the fact that the Newcastle C». and its associated con- 
cerns have already undertaken large responsibilities under existing 
agreements, and that the Newcastle Co. is prepared to undertake 
further liabilities under the above-mentioned agreement for operating 
this Company's distribution system. It is now proposed that an issue 
of £100,000 6 per cent. second mortgage debentures should be created, 
and that £50,000 of these should. be issued with the least possible 
delay. Resolutions increasing the Company's borrowing powers and 
authorising the creation of these debentures will be submitted to an 
extraordinary general meeting to be held at the close of the ordinary 
general meeting. The directors have elected Mr. Andrew Wilson 
Tait, a partner in the firm of Messrs, George A. Touche and Co., to a 
seat on the Board. 


MADRAS ELECTRIC SUPPLY. 


The report of the Madras Electric Supply Corporation for the year 
ended Dec. 31, 1907, to be presented at the meeting on the 10th inst., 
states that the construction of the generating station is not so far 
advanced as the Board expected, owing to delays in obtaining the 
necessary bricks and other materials, The plant, machinery, and 
appliances are, however, ready for installing in the station. The 
mains in the compulsory area have been laid as required by the terms 
of the licence, with the exception of a small length, the materials for 
which were diverted to extensions required for the supply of some 
intending consumers. Tbe contracts for the tramway generating 
plant, the feeders, and the erection and equipment of the sub-station, 
necessary for the supply of the tramways, have all been let, and it is 
hoped that the commencement of tramway supply will be made at the 
beginning of next year. There are a number of consumers already 
ice with the mains, with an equivalent of 5,686 lamps of 8 c.p. 
These are being supplied from the small temporary plant, and it is 
not considered advisable to make further connections until the 
permanent machinery is at work. Applications have been made to 
the Government for extensions of the licence to enable the Compeny 
to supply current in Fort St. George and to the Port Trust iu Madras. 


ANGLO-PORTUGUESE TELEPHONE. 


The report of the Anglo-Portuguese Telephone Co. for the year 
ended Dec. 51, 1907, states that the assets aud liabilities in Portugal 
have been made up at the exchange ruling on that date. Steps have 
been taken to safeguard the Company from the effects of any rise in 
the gold premium during the current year. The profit and loss 
aceount shows a gross revenue of £39,696, of which operating, 
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management, and general expenses absorbed £21,506, and royalties 
to the Portuguese Government £1,103, leaving a profit of 
£17,085. Atter providing for debenture interest 28 425, sinking 
fund £1,156, aud income tax £413, there remains 4 net profit of 
£13,089. Including £3,655 brought forward, the total amount avail- 
able for disposal is £16,745. In November last the directors paid an 
interim dividend of 3 per cent. free of income tax, amounting to 
£3,000. They now recommend the proprietors to declare a final 
dividend of 5 per cent., free of income tax, making a total distribution 
of 8 per cent. for the year 1907. This will absorb a further sum of 
£5,000, and of the ce it is recommended that £5,000 be placed 
to reserve (increasing the same to £15,C00), and that £3,745 be carried 
forward. Ав in the previous year, the profit and loss account was 
credited only with the proportion of subscriptions for which the Oom- 
pany had actually rendered service during the year. The proportion 
of the year’s subscriptions unearned at Dec. 51, amounting to £14,009, 
has been treated in the balance-sheet as a liability of the Company. 
Since the commencement of the present year there has been a con- 
tinuous improvement in the business of the Company. 


WEST INDIA AND PANAMA TELEGRAPH. 


The report of the West India and Panama Telegraph Co. for the 
half-year ended Dec. 31, 1907, states that the amount to credit of 
revenue, including £1,000 transferred from income-tax account, is 
£37,262, against £34,203 for the corresponding half-year of 1906, and 
the expenses have been £25,028, against £21,611. The result is, 
therefore, a balance of £14,234, to which is added £1,747 interest on 
investments, and £1,014 brought forward, making an available total 
of £16,995. The directors propose a dividend on the first preference 
shares of 6s, per share for the six months to Dec. 51, and on the 
second preference shares of £1. 6s. per share on account of dividends 
accrued to Deo. 51, 1907, leaving a balance to carry to current half- 
year's account of £557. The Board recommends payment of £1. 6s, 

share to the second preference shareholders on account of accrued 
ividends. The traffic receipts for the six months show an inorease of 
£2,074, as compared with the corresponding period of 1906. 


BIRMINGHAM AND MIDLAND TRAMW AYS. 


The report of the Birmingham and Midland Tramways for the year 
ended Dec. 31, 1907, states that the total revenue for the year Гоп 
ell sources amounted to £83,837, compared with £92, for the 
preceding year, but the latter figure included the receipts for the first 
six months of the year of the Dudley-road tramway in Birmingham, 
which has since passed into the hands of the Corporation. The 
expenses for the year amounted to £38,652, compared with £44,951 
for 1906. After providing for all expenses chargeable to revenue, 
pews rents, repairs, and maintenance, placing £1,500 to deprecia- 
tion and rengwals accounts, and adding the £652 brought forward 
from the last account, there remains £44,236. The directors pro 

to place to the debenture redemption fund £3,550, to pay a dividend 
on the preferred ordinary shares at the rate of 4 per cent. for the year 
ended Dec. 31, 1907 (less tax), and to carry to next account £83. The 
total expenditure on capital account during the year amounted to 
£24,820, and included the completion of the car-sheds and workshops 
at Tividale, the Bearwood-road sub-station, and additional plant and 
s in connection with the development of the electric light, under- 
taking. 


TRAMWAYS AND LIGHT RAILWAYS ESTATES. 


The report of the Tramways and Light Railways Estates Oo. for the 
ear ended Dec. 51, 1907, states that the total revenue for the year, 
cluding £196 brought forward, amounts to £1,400, and the expenses 
amount to £815, leaving a oredit balance available for distribution of 
The directors recommend to apply £100 to reduction of 
goodwill account and to pay a dividend at the rate of 3 per cent. per 
annum on the shares for the year ended Dec. 31, 1907, leaving to be 
carried forward £186. 


* 


NEW COMPANIES REGISTERED. 


Buffalo Forge Co, Limited.— Registered May 20. Capital, 
£5,000 in £1 shares. Objects: to carry on the business of iron- 
founders, manufacturers of and dealers in machinery, specialists in 
heating, ventilating, and genera! engineering and forge plants, engi- 
neers, etc. No initial public issue. 

Bradninch and District Electric Supply Co., Limited.— 
Registered May 20.  Oapital, £2,000 in £1 shares. Objects: to carry 
on at Bradninch and elsewhere in Devonshire the business of an elec- 
tric light company in all its branches. No initial public issue. Regis- 
tered without articles of association. Registered office; Kensham, 
Bradninch, Devon. 

Grasse and Cannes Electric Tramways Syndicate, Limitod. — 
Registered May 22. Capital, £2,100 in 2,000 ordinary A shares of 
£1 each and 2,000 deferred B shares of 1s. each. Objects: to con- 
struct, lease, or acquire tramways and light railways in France or 
elsewhere, to equip, maintain, and work the same by electricity or 
7 er, eto. No initial public issue. Registered without articles 
о on. 

Oxford Tramways Syndicate, Limited.—HRegistered May 21. 
Capital, £55,000 in £1 shares. Objects: to adopt an agreement with 
the City of Oxford Electric Tramways, Limited, to acquire, hold, or 
deal with any stocks, bonds, debentures, or securities in the said com- 
pany or any other company forn:ed for the purpose of constructing, 


financing, or working all or any of the tramways authorised by the 
Oxford and District Tramways Act, 1907, and to carry on the business 
of railway and tramway owners, electric light and power suppliers, 
electrical engineers, metal workers, contractors for the supply of 
electrical plant, etc. No initial publicissue. Registered office: Queen 
Anne’s-chambers, Westminster. 

Taikoo Dockyard and Engineering Co. of Hong-Kong, 
Limited.—Registered May 23. Oapital, £800,000 in £100 shares, 
Objects : to acquire docks, patent slips, engineering and boiler shops, 
houses, buildings, machinery, plant of all kinds, launches, lighters, 
vessels, ships, and land at Hong-Kong; to adopt an agreement with 
John Swire and Sons, and to carry on the business of dock owners, 
shipbuilders, mechanical and marine engineers, coustructors of engi- 
neering works, docks, wharves, piers, factories, workmen's dwelli 
warehouses and buildings, repairers of ships and vessels, ship- 
owners, etc. No initial public issue. Registered office : 8, Billiter- 


uare, E.C. 
я Liens Registered. 


St. Helens Cable and Rubber Co., Limited.—A trust 4-4, 
dated April 29, 1908, to secure £100,000 debenture stock, has be-n 
1 1 Property charged: freehold hereditaments at St. Helens, 
leasehold 5 it St. Helens and Mti Sore and ei Min 

's undertaking and pro , present and future, includi 
t ncalled ca ital, aS jent lax ski Tadeutats dated Dec. 20, 1906. 
Trustees : 1. O. Callender, Hamilton House, Victoria-embankment, 
W. O., and D. Sinclair, Prescot, Lances. 


APPOINTMENTS VACANT. 


Station Superintendent, Carlisle Electricity Works. Salary 
£130 per annum. Applications to Mr. S. Allen, city electrical 
engineer, by June 15. See advertisement. _ 

Professor of Mechanical Engineering, Poona College of Science. 
Salary, Rs 600 per month, rising by annual increments of Rs.50 to 
Rs.1,000, with a роо. Applications to the Secretary, Public 
Department, India Office, London, S. W., by June 15. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Rome.—The Municipal Council have approved a scheme for the 
ercotion of a municipal electric power station. 

Merritton (Ont.).—The Municipal Council have had under con- 
sideration a scheme for electrically lighting the town. 

Huntsville (Ontario).—A scheme for the electric lighting of the 
town is to be prepared by order of the Municipal Oouncil. 

Bury.—The Council have decided to allot £1,500 of the profit 
from the electricity undertaking to the relief of the general rate. 

Toronto.—The Toronto Electric Light бо. have decided to erect a 
sub-station at the north-west corner of Tecumseh and Defoe streets. 

Bargoed.—The Rhymney Valley Electric Lighting Syndicate wil 
be prepared to supply electric light for the compulsory area of Bargoed 
by Sept. 25 next. . 

Bexhill.—The Corporation are considering the advisability of 
opening an electricity showroom. This step is owing to the success 
of the electric light undertaking. | 

Lowestoft. —The Local Government Board will hold an inquiry on 
June 12 into the application of the Town Oouncil for sanction to 
borrow £1,661 for electric lighting purposes. 

Liverpool—The Local Government Board have sanctioned the 
borrowing of £3,000 by the City Council for the purchase of land at 
Beaumaris-street upon which to erect an electric power sub-station. 

Pisgah.—The Parish Council have decided to adopt the Lighting 
Act, and to obtain reporte for lighting with either gas or electricity 
the whole of the villages in both the parishes of Pisgah and 
Kenfig Hill. 

Swansea.—It is estimated that the Swansea electric lighting under 
taking will, after providing for all charges and wiping off a deficit of 
£450 on the working of the station, show a net profit of about £500 
on last year. 


Beckenham.—The Urban District Council have decided to extend 
the electric light cable through Woodbastwick-road and Oromwell- 
road. The light is to be installed in Alexandra School at an estimated 
cost of £225. 

Stepney.—The Borough Council Electricity Committee are recom • 
mending the lighting of a portion of White Horse-street, Brook-street, 
and Govel-lane by means of six-ampere flame aro lamps at an 
estimated outlay of £540. 


чы n - а terrific thunderstorm on Monday night at 
Newhaven, Sussex, the wireless telegraphy station was struck by 
lightning, considerable damage being done. The operator had & 
narrow escape, receiving a severe shock. 

Bengal and Assam.—The Government of Eastern Bengal and 
Assam are considering the question of the lighting of the station of 
Shillong by electricity, and are prepared to receive applications for 
a licence for the introduction of a suitable scheme. | 

Wolverhampton.—The Corporation electricity department shows 
steady progress for the past year, and the profits are increasing. 
The total consumption for power and lighting was 361,600 units, as 
against 507,000, and the gross profit was 82,587, against 22,455, 


— — — 


Arbroath.—It was intimated at the last meeting of the Streets 
Committee of the Town Council that the electric company intended to 
commence the opening up of the streets for the purpose of laying 
the electric cable. Permission was granted on the usual conditions. 

Wireless Telegraphy in China.—The Grand Council has decided 
to establish а wireless кнр service of its own with & special 
code, so as to avoid lea of State secrets. The '' wireless" is being 
established throughout the Ohinese Empire, and is to be of the most 
up-to-date system. 

Stoke.— The electrical engineer reports that in April 35,100 units 
were sold from the Corporation works, an increase compared with 
last year of 126 per cent. The number of consumers now on the books 
was 565, representing a total of 15,501 32-watt lamps for lighting and 
heating and 6233 h.p. in motors. 

Electric and Ordnance Accessories Co.—The works of this 
company will be closed from 6 30 p.m. on Friday, June 6, until 
7.50 am. on Wednesday, June 10, on account of the Whitsun 


holidays. The 55 will be closed Friday, June 5, from 6 p. m., 
until Wednesday, June 10, 9 a.m. 
Holywood (co. Down).—At the monthly meeting of the District 


Council last week, Mr. George Murdoch presiding, letters were read 
regarding the proposed electric lighting of the town, and it was decided 
to have а consultation in committee with an electrical engineer regard- 
ing the approximate coet of the scheme. 

Sevencaks.—An employé of the Sevenoaks Gas Co. took a lighted 
match at midday to discover a leakage in their offices situated in the 
centre of the town. A violent explosion followed, which practically 
wrecked the offices, the plate-glass and other windows being blown 
into the streets. : Several people had extremely narrow escapes. 


Colchester.—The Corporation have decided to replace the present 


Nernst lamps by Osram lampe as renewals became necessary, 
and that, as an experiment, new 210-volt, single, 60-c p. Osram 
lamps be fitted to the existing 16-c.p incandescent electric lamps, and 


to six lamps in High-street now lighted by means of Nernst lamps. 


Hammersmith.—At the last meeting of the Borough Council 
Electricity Committee it was reported that the premises of 24 
additional consumers, representing a maximum of 857 8 c p. lampe, 
had been connected to the mains, that nine consumers had been 
disconnected, and that the total number of consumers taking current 
from the Council% mains was 2,179. 

Cardiff.—On the Electrical Committee's minutes coming forward 
for 5 of the Council, Alderman Carey announced that they 
had at last got permission to go on the Bute property, after struggling 
to get that permission for years. One of the first customers to take 
electricity, as a result, was Hills Dry Dock, which would want 
anything from 800 h.p. to 2,000 h.p. 

Oldham.—At the fortnightly meng of the Oldham Electricity 
Oommittee the engineer's report stated that the units sold were: for 
lighting and power, 47,679, against 51,050 during the correspondin 
quarter last year; and for traction, 159,776, against 143,842—a tota 
of 207,455, against 174,892. The number of lamps connected to date 
were equivalent to 122,236 lamps of 8-c. p. 

South Wales Electrical Power Co.—The House of Oommons 
Examiner has had before him the South Wales Electrical Power 
Distribution Bill. It has gone through the Upper House and is 
unopposed, the object being to make further provision in regard to 
the undertaking of the South Wales Electrical Power Distribution 
Co. The Bill has been sent for second reading. 


Ladysmith (Vancouver Island).—Mail news from Ladysmith, 
one of the towns which came into existence during the South African 
War, states that the people have gone in for an electric lighting 
scheme in preference to total darkness in the streets. Ata poll on 
the question. 156 of the voters went for the scheme and only 
16 against, so that the question was well carried. 


St. Helens.—The balance-sheet on the Corporation electricity 
undertaking shows an income of £19,476 and an expenditure of 
£210,209, leaving a balance of £267, of which £100 has been placed to 
thé credit:of the accident fund account, The balance will be carried 
to the reserve fund. It is proposed to make application to the Local 
Government Board for sanction to borrow £10,426 for extensions to 
the electiicity undertaking. 

Liquidations.—The London Gazelle announces that the Electric 
Traction Construction and Equipment Оо. has been wound up volun- 
tarily, and Mr. C. R. Jeeves, the assistant secretary to the company, 


has appointed liquidator. A general meeting of the members of 
the Indestrial Storage Battery Syndicate will be held at Mildmay- 
chambers, Bisho te-street, London, at 12 noon on July 1, for the 


purpose of receiving the liquidator's report. 

Lineoln.—The accounts of the Oorporation electricity undertaking 
for the year ending March 31 last show that the income totalled 
£11,670. 10s., and the expenditure £6,408. 4s. 10d. The profit on 
the trading account was £5,262. 5e. 2d., of which £3,715. 8s. has 
been repaid on loans and interest and £1,000 ted in aid of the 
rates, while £76. 1s. 6d. was paid to meet the deficiency on the tram- 
ways account, the net profit, therefore, being £470. 15e. 8d. 

Blackburn.—Mr. J. Н. Bailey, the borough treasurer, has issued 
reports showing the result of the past 12 months’ working of the 
electrical nndertaking belonging to the Oorporation. The income for 
р year..was 3A, 160. 178. , and the expenditure £17,703. 

4d. From the £17,057. 13e. 2d. balance carried to net revenue 
accoun$; all but а sum of £1,483. 5s. 5d. was expended in interest 
on loans, sinking fund, etc., this latter amount being transferred to 
reserve funff. 


Legton.-—At the District Council meeting it was reported that it 


was the intention of the Lighting Committee to pro to put the 
largest opine upon the lighting 446 of the shed, and add itional 
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machinery for generating electricity for tramway purposes. Thé 

t engine would be mainly used in the summer for traffio purposes, 
and in the winter it would be assisting the other motor for lighting 
purposes. The Chairman said that the machinery was in the nature 
of a stand-by, which the engineer had advised them they should Have. 

Hebburn.—One man was killed and four of his comrades were 
injured by an explosion which occurred during the work of sinking an 
electric cable tunnel under the Tyne between Hebburn and Wallsend 
for the Newcastle and District Electric Supply Co. The daster 
occurred in the shaft in Messrs. Robert Stephenson and Oo.’s shipyard 
at Hebburn. Messrs. MacAlpine, of Glasgow, are the contractors for 
the work, It is surmised, in the absence, up to the present, of any 
official explanation, that the accident was due to the failure of 
comp -air engines. | 

Bray.—At the meeting of the Urban District Council last week the 
electric lighting scheme came up for discussion on the recommendation 
of a committee that a sum of £5,000 be expended upon the existing 
works for the purpose of making the concern efficient and, self- 
supporting Mr. Bradshaw, chairman of the Electric Committee, set 
forth the details for the improvements, which he believed were the 
only way out of the fact that the works involved a loss of 21,000 per 
annum, Aftera pepe naps discussion the matter was postponed till 
a вресі meeting be held. ' 

Wednesbury.—The Local Government Board have now sanctioned 
the whole amount required to be borrowed in connection with the 
electricity undertaking of the Corporation, with the exception of 
about 2800 for fitting up overhead wires for conveying current to the 
King's Hill district, which matter is under consideration by the Board 
of Trade. "The work of laying down the new plant is being pushed 
forward as fast as possible, and at the very earliest possible moment 
the arrangement by which the Corporation will generate their own 
electricity will be put into force. « 

Fleetwood —The Council have granted the application of Mr. 
Hanson: fdr 24 per cent. of the cost of extensions at the electric works, 
for preparing. the quantities and supervising the work, subject to his 
entering into an ment, to be prepared by the olerk, to be respon- 
sible to the Council for the proper supervision of the work, and subject 
also to the total expenditure on such 5 the 24 per 
cent. —not exceeding the amount to which the Council previonsly 
consented—namely, £1,700. Two Reason arc lampe are to be fixed on 
approval opposite Balmoral and Buckingham places. 

Hull.—At the last meeting of the Corporation Electric Light Dom- 
mittee the question of the extensions at the station, Sculeoates-lane, 
came ар for consideration on the report of the chairman and the engi- 
neer, who recommended that consequent upon the increased efffcienc 
of the new metallic-filament lampe, which had only just been p 
upon the market in а really sstisfactory form, it would be wise to 
postpone any extension of the station so as to see precisely what the 
effect of those lamps was going to be. The question of an extension 
of the plant for the new generating station was consequently deferred 
until next Christmas. 

Epsom —At the last meeting of the Council the electrical engi- 
neer reported that the £35,440 loans for main extensions, plant, 
eto., had been expended, and a full statement thereof prepared by. 
the accountant was tubmitted. In order to meet present and future 
liabilities, and provide for further extensions, the Lighting Com- 
mittee recommended that application be made to the Local Govern- 
ment Board for sanction to borrow £1,500 for the purpose of carrying 
out mains extensions as and when required, the engineer to prepare 

lans and estimates for submission to the Local Government Board, 

e recommendation was adopted. 

Electrical Development Co. of Ontario.—The Canadian Agency 
(fiscal сюн for the Electrical Development Оо. of Ontario) are 
informed by cable that the amending by-law, as set forth in the 
terms of the circular to shareholders dated April 6, was unanimously 
adopted at an extraordinary general meeting of the company held in 
Toronto on- Мау 28. This by-law provides that the dividend on the 
new preferred stock shall be 6 per cent. non-cumulative until Jan. 1, 
1910, and theregfter cumulative, instead of 5 per cant., as originally 
provided ; further, the right of the company to releem the preferred 
stock at 110 and accrued dividend is cancelled. ; 

Fulham.—The Electricity Committee of the Borough Council have 
had under consideration the question of the lighting of the south 
branch library, which at the present time is not so efficient as it 
might be, and have given the borough electrical engineer instrictions, 
subject to confirmation by the Council, to change all the 8-0. p. lamps 
in the reading room and lending department to 16-0.р. lamps; to 
install three 35-watt metallic-filament lamps in the reading room, sus- 
pended from the three beams over the reading tables, 12ft. to 15ft. 

rom the floor, and to fix one drop pendant with опе 50-c.p. lamp in 
the entrance hall in place of the present three-light fitting. 

Madras Electricity Supply Co.—The report for the year ended 
Dec. 51 gtates that the construction of the generating station is not 
so far advanced as the Board expected, owing to delays in obtaining 
the necessary materials, The plant, шее, and appliances are, 
however; y for installing in the station, The mains in the сош- 
pulsory area have been laid as required by the terms of the licence, 
with the exception of a small length. The contracts for the tramway 
generating: plant, the feeders, and the erection and eq че of the 
Fiore ion, necessary for the supply of the tramways, have all been 
let, and it is hoped that the commencement of tramway supply will 
be made at the beginning of next year. 

land.—The satisfaction which is felt in Sunderland at the 

fess of the tramways undertaking is just about counterbalanced by 
the lack af suocess of the electricity concern. This has, during the 
past ear, had a most unfortunate time. On the previous year there 
bos a deficit of 2690, and then in the autumn of last year the. 
shipyard load, owing to trade depression, fell off trerhendoualy.. 
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On the past year the deficit has been £1,908 on the working, 
£2,000 has been lost over tho Laing failure, and these, with the 
adverse balance from the previous year, make а total debit balance of 
£4,598. The coming 12 months is likely to add to this, as there is 
not much prospect of a trade revival. 


Bridgend. — The electrical engineer presented his quarterly 
report at the last meeting of the Urban District Council 
and in which he stated that the units sold for private 
lighting during that period totalled 15,911, and the receipts 
£277. 193. 10d., compared with 15,149, at £266. 6s., in the corre- 
sponding period of last year. For the public lighting 15,977 units 
were supplied, compared with 14,489 last year. He drew attention to 
the fact that, although the use of the Osram lamps had reduced the 
consumption of energy, the revenue was £18 2s. 8d. higher than for 
the corresponding quarter of last year. The Chairman of the Lighting 
Committee said the report was highly satisfactory, and the increasing 
revenue was an indication of progress. 


Urbau Electric Supply Ce.—The Urban Electric Supply Co. 
(formed to work electric light and tramway undertakings in various 
dy of England and Scotland) announce? а gross profit of £35 300 
or the past year. This is £2 100 more than the previous year's, but 
tho net profit balance of £22,500 shows no appreciable difference. 
The balance stated is £10,000 short of the amount required to pa 
the guaranteed 5 per cent. dividends on the issued preference id 
ordinary capital. The deficit —which is of the same amount as last 
oe be made up by Edmundson’s Electricity Corporation. 

dmundson's undertook the construction and general management of 
the Urban Co.'s works till the end of 1910, end meanwhile guarantoe 
the 5 per cent. dividends on the issued capital. 

Dunfermline.—In connection with the dilemma in which the 
Dunfermline Town Oouncil have found themselves through their 
dilatoriness in carrying out their electric lightin provisions] order, 
it is intimated that Messrs. Gibbings and Chaunbler, Liverpool, have 
withdrawn their offer to erect a generating station and carry on the 
undertaking until the revenue proved sufficient to cover the charges. 
Sir Alexander Kennedy is in communication with the Fife Power 00. 
and it is said that as a basis of an agreement the oompany would 
grant the „ the option of acquiring oertain cables at the 
end of a number of years, and also the transfer of customers whose 
consumption does not exceed d h. p. The latter concession would 
practically mean that the burgh would have all the lighting customers. 


Stock Exchange.—Thie Stock Exchange Committee has appointed 
special settling days as under: June 12—" Tennessee Copper Oo.’s 
§ 000,000dol. capital stock in 200,000 shares of 25dol. each (ex divi- 
dends Nos. 1 to 7) ; June 17—Fresno Copper Co.'s 383,028 shares of 
4s, each, 3s" paid, Nos. 1 to 339,008. Applications have been made 
to the Stock Exchange Committee to appoint a special settling day in 
aud to grant a quotation to British Columbia Electric Railway Oo.’s 
farther issue of £100,000 preferred ordinary stock. The committee 
has béen asked to allow the following securities to be quoted in 
the official list: Mexico Tramways Co.’s 6,000,000dol. additional 
genaai consolidated first mortgago 50-year 5 per cent. gold bonds ; 

ontreal Street Railway Оо.'в £469,000 4} per cent. sterling deben- 
tares in lieu of the scrip now quoted. 


Maidstone.—At the last meeting of the Urban District Council a 
report from the Electricity Committee was adopted which recom- 
mended that a Entz reversible booster, with the necessary switchgear, 
with a storage battery for the supply to tho light railways, be installed. 
The Ohairman stated that the existing battery at the electricity works 
would be replaced with larger plates. The figures of the scheme would 
come to £1,200, and the annual charges to £289. The gudfanteed 
saving per annum was: estimated number of units generated for 
traction supply, 600,000; pounds of coal burned per unit ganerated, 
B:8lb. For 600,000 units 1,500 tons must be burnt. Thirty per cent. 
saving on this was 465 tons, and at present prices this amounted to 
£308. 1s. -They would, therefore, obtain a spare plant for the traction 
supply for next winter, and at the same time effect & saving. 


International Telegraph Conferenoe.—At the plenary sitting of 
the International Telegraph Conference on the 27th ult., a letter 
signed by all the submarine cable companies was submitted by the 
representative of the Anglo-American Telegraph Оо. calling attention 
to the serious damage caused to Transatlantic cables by trawlers 
fishing off the Irish coast. Oables were constantly being damaged and 
broken. At present no fewer than six cables between Europe and 
North America belonging to different companies were interrupted from 
this cause, The representative of the Deutsche Atlantische Tele- 
graphen Gesellschaft suggested an alteration in the equipment of 
trawlers which would prevent further ee The delegates were 
requested to bring this important matter before their respective 
countries with a view to the modification of the law of the yéar 1884 
in the sense desired. MU 

Kirkcaldy.—Some time ago a suggestion was made by the burgh 
chamberlain that he should directly collect the moneys due for the 
sale of elestricity, and he pointed out that centralisation and not 
departmentalism was the order of the day. The burgh electrical 
engineer objects to the change. Не states that the commorcial work 
of this department is on an entirely different basis from that dealt 
with by the town chamberlain, inasmuch as it is bound up with a 
great deal of technical work uliar to such an undertaking, and 
‘requires special knowledge gained by experience. He has no hesita- 
tion in saying most emphatically that the chamberlain's suggestion is 
quite impracticable. A meeting of the Finance Committee of the 
"down Council was held on Tussday evening and after a long discus- 
‘sion it was found impossible to come toa decision, and the question 
“was left over for a future meeting. 

Hanley.—At the last meeting of the Electricity Committee the 
‘engineer was authorised to make the necessary addition to his clerical 
‘tall, to provide for a complete system of stores and prime cost books, 


The engineer was also instructed to provide an electrical exhibition at 
the horticultural fête. The engineer reported that in the month of 
April there had been connected 12 new lighting consumers, taking 

1 lamps; that extensions had been made on the premises of eight 
lighting consumers, equivalent to 202 lampe; and that three new 

wer consumers had been coupled to the mains, equivalent to 270 
amps. А letter had been received from Messrs. McIlroy Bros. stating 
that they had been assured by an eminent electrician that it would be . 
much to their advantage to put down an installation and produce 
their own light, but before doing so they wished to ask the committee 
if they could see their way to meet the firm in the matter. The 
chairman and the engineer were requested to interview Mr. Olarke 
McIlroy on the subject. 


Dundee.—The revenue of the electricity department of the Council 
for the year ending April was 854,975, as compired with £31,109 for 
the preceding 12 months. The expenditure tetalled £25,251, leaving 
a balance of £9,741. This, with a balance of £914 from the preceding 
year, gives £10,655, which is disposed of as follows: to interest, 
£5,095 ; expense of loans, £52 ; application to sinking fund, £4,450— 
leaving a carry-over to the current year's account of £1,077. From 
the details it is shown that the cost of generation was £11,665, as 
against £11,254 for the preceding year. There was a marked increase 
iu the coal account, which represents a charge of £6,374, as against 
£3,263 for the year ending April, 1907. This, however, is to a large 
extent made good under the heading of machinery and plant repairs. 
During the ү year the cost of this item was £1,117. For the year 
ending April, 1907, the expense under this héading was £4,197. The 
charges for lighting and power supply will be regulated in accordance 
with a scheme at present engaging the attention of the Electricity and 
Finance Committee. | 

Lancaster.—The report of the borough accountant upon the elec- 
tricity undertaking shows that for the past year the income is £9,881. 
5з. 7d., as compared with 29,555. 16s, 7d. for the previous year, 
whilst the total expenditure is less by £181. 118. 7d. ; there is a 
reduced expenditure on new mains, etc., of £533. 153. 7d. The total 
net profits are £1.078. 13s. 3d., as compared, with £369. 14s. 8d.; 
these profits have been allocated as arrangel when considering the 
estimates in March—viz., £500 to district fund, £500 to stock 
redemption fund for the purchase and cancelling of stock (and 
consequent earlier extinction of debt), and £78. 153. 3d. to reserve 
fund. The sale of current for lighting shows an increise of £246. 13s., 
and for motive power (including special contracts) an increase of 
£440. 14s. 10d.; for tramways there is again a decrease, amount- 
ing to £197. 12s. in money, and 4°45 per cent. in unite. The 
total capital expenditure is £65,220. 10s. 10d., and the debt outetand- 
ing £58,995. 14s. 1d.; against this there is £3,677. 58. 2d. in the 
stock redemption account. 

Dudiey.—The annual report of the municipal electrical under- 
taking at Dudley has been issued. The total capital expenditure now 
stands at £86,808. 12s. 5d., compared with £81,410. 13s. 7d. last 
year. The year has been one of steady growth in the number of new 


connections made to the mains, the prominent feature being the 


increase in the number and horse-power of the motors taking a supply 
from the Oorporation’s mains. There has also been a larger amount 
of current supplied to the tramway company than hitherto. The 
amount of current sold has fallen slightiy below the engineer's esti- 
mate, owing to the exceptionally bad trade which has prevailed since 
Christmas, this falling off being noticeable under every head of supply. 
The year's working has resulted in a gross profit of £5 977, being an 
increase of £733 over that made last year. Financial charges for 
interest, repayment, and bank charges absorb £5,641, an increase of 
£165 over the previous year's requirements, the surplus for the year 
being £336. The net profit was £335. 193. 51. The total unsppro- 
priated profits to March 31, 1908, amount to £871. 

Tanbridge Wells.—The accounts for the year ended March 31 
last of the Corporation electricity undertaking show a net profit of 
over £1,100. Under the revenue account, the ‘income (less an allow- 
ance of £103 for bad debts) was £14,675. 6s. 91. The sale of elec- 
tricity brought in £14,108. 13s. 4d., private consumers contributing 
the whole of this except a sum of £2,576. 63. 8d. derived from public 
lamps. Of the other sources of revenue the chief was £426 for meter 
1oats, The expenditure amounted to £8,829. 15s. 51., the principal 
items being £5,739 under the heading of generation of electricity, 
£1,189 for salaries and management expenses, £752 for distribution, 
£749 for public lamps, and £345 for rents, rates, taxes, and 
insurance. The sum of £5,845. 13s. 4d. was carried to the net revenue 
account, where loan charges absorbed £4,703. 158. 5d., leaving 
£1,141. 17s. 114. to be carried to the appropriation account. The 
reserve fund now amounts to £5,218. The only items of capital 
expenditure during the year have been £318. 4s. 3d. on mains and 

1. 198. 3d. on aro lamps, etc. To date the capital expenditure has 
Pen . the loans sanctioned but not yet borrowed amounting to 
£14,544. ' 

Calmon Asbestos and Rubber Works.— At the forthcoming first 
German shipbuilding exhibition, under the distinguished patronage of 
H.R.H. Prince Henry of Prussia, the Calmon Asbestos and Rubber 
Works, Hamburg, will present an exhibit which is likely to prove of 
universal interest. For years shipbuilding engineers have been striving 
to do away with all woodwork in men-of-war, as experience in recent 
sea fights has proved that the danger to the ship and crew is by no 
means confined to the direct effects of shells and other projectiles, nor 
yet to the highly dangerous splinters of steel and wooden inside struc- 
tures of the vessel itself catching fire. The Calmon Works have now 
succeeded in producing a material which can be put to all the purposes 
and worked in exactly the same way as any ordinary wood, such as 
mahogany, walnut, oak, maple, etc. It can be planed, вах, and 
turned, is cheaper in price, and of light weight. It has the advantage 
of diminishing the danger of splinters, and, being quité fireproof, 
entirely removes the danger of spreading through the ignition of 
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furniture and fittings. The Calmon Works will show at the exhibition 
two cabins suitably fitted for an officer of high rank, and consisting of 
a living-room and a bedroom, the walls and ceilings of which, together 
with the whole of the furniture, tables, bookcase, wardrobe, linen- 
press, toilet table, bed, sofa, mirror, picture frames, eto., are made 
entirely of this new patented material, which is called OCalmon's patent 
asbestos wood. 

York.—Mr. Н. R. Hooper, Local Government Board inspeotor, 
resumed his inquiry at York on Wednesday into the 1 уеретыга 
of the Corporation for power to borrow £351,000 in respect of the city's 
electric lighting undertaking. Mr. Hooper first paid attention to the 
application for £7,000 for suspense account, which had been reduced b 
agreement to £4,460. Replying to the inspector, the town clerk sai 
he was not aware that the committee, had asked for an interpretation 
of the section. The officials, however, had directed the committee's 
attention to the fact that it should be dealt with and not carried 
forward. The inspector requested that he should be supplied with 
information as to the interest paid on revenue deficits and income 
derived from certain streets and from the service sup lied by cach 
distributor, adding that the engineer was not to be tamed for the 
heavy capital charges and excess, as all these sums were expended 
before his appointment. The inspector remarked that the Corporation 
were expending about /d. more per unit for capital charges than for 
cost of production. The amounts to be sanctioned on suspense 
account were not to he all expended before the aceount was closed, but 
the account must be closed and the unexpended balance carried 
forward to tide them over the period between the closing of the 
account and the obtaining of Sanction for new loans. The inspector 
went on to intimate that he should adjourn the inquiry sinc die, in 
order to see if, when he had information placed before him relating to 
two building contracts, he required to make fresh inquiries re certain 
figures. The inquiry was accordingly again adjourned. 

Cheltenham.—The monthly report of the electrical engineer shows 
that on May 11 thero were 980 consumers, with the equivalent 
of 64,462 8-c.p. lamps connected to the private supply mains of the 
Council's жогы. the corresponding figures for last year being 904 and 
60,859 respectively. А letter was read from Mr. C. E. Rainger 
making application for supply of electric energy free of charge for the 
illumination of the interior and exterior of the winter garden for the 
fancy dress ball. It was resolved that a charge of 2d. per unit be made 
for current supplied to the Pageant Committee or any other applicants for 
illumination at the forthcoming pageant, provided that the cost of any 
service cable, etc., required is paid by applicants. The electrical 
engineer reported that he had searched the records of the coal tests, 
but could not find any instance in which analytical tests similar to 
those to be made by Mr. Embrey had been carried out by Mr. Kilgour. 
The late engineer had made frequent evaporation tests such as wero 
made by himself at the present time, but these tests were very 
different to the chemical tests, which required not only a properly 
equipped chemical laboratory and 1 but a trained analytical 
chemist to perform the test. With reference to a complaint that 
bricklayers' work was done by one of the rs dor die of the electricity 
works who was not a bricklayer, the electrical engineer reported that 
he had had an interv ew with Mr. Merrett and Mr. Betteridge at the 
works, and had explained that the only bricklayers’ work done by this 
employé was the replacing from time to time of a few bricks in the 
boilers and flues when cleaning out the same, and he thought they 
wore satisfied with the cxplanation. 

Nottingbam. —In the annual report of the Nottingham Electricity 
Committee it is stated that the demand still continues and extensions 
of the mains have been carried out from time to time to meet the 
rı quirements of new consumers. Mr. Н Talbot, the electrical engi- 
n: er, reports that no additional „plant has been required, owing to the 
i1 creased number of consumers who have taken advantage of high- 
efficiency metallic-filament lamps. The total horse-power installed at 
the three generating stations is as follows: Talbot-street station, 
8,925 h p.; St. Ann's power station, 6.040; Eastoroſt destructor, 
720—making а total of 15,685. There have been 46 extensions of 
the distributing mains, making a mileage of 55 94, an increase of 
1 68 miles. The number of applications for a supply of electricity at 
March 51, 1908, was 3,462, compared with 3,257 at March 31, 1907, 
an increase of 205. The number of 8-c.p. lan ps, or their equivalent, 
has increased from 321,240 to 549 699 during the same period. There 
were 841 motors, representing 3418 h.p., connected to the mairs at 
March 31, 1908, an increase of 99 motors and 484 h.p. The number 
of units sold during the 12 months for various purposes was as 
follows: for lighting, 4,112,648 ; for power, 1,709,208; for traction, 
5.294,979 — total, 11,116,855 — an increase of 1,586,739 units; 
50 95 per cent. of the units used for private lighting were at the 
reduced rate of 14d. per unit. The accounts show that the sale of 
current realised £89,580, public lighting £1,641, and rent of meters 
£1,491, the total income being £92,794. The expenditure amounted 
to £47,087, the chief items being: coal, £18,815; oil, waste, and 
water, £2,953; wages, £7.157; repairs to engines and boilers, 
23, 680; rates and taxes, £6,965; and salaries, £4,126. There was 
thus a balance of £45,706, of which £13,681 went in interest on con- 
solidated stock and loans, £12,654 in repayment of loans, and 
£11,500 in aid of the general district rate, £5,500 being transferred 
to the reserve fund. 


TRACTION. 


Madras Electric Tramways.—The traffic receipts for the fort- 
night ending May 31, 1908, ameunted to Rs.18,129, against a total 
of Ба.17,096 for the corresponding period of 1907. | 

Brisbane Electric Tramways Investment Co. Traffic receipts 
of the Brisbane tramways for the month of May amounted to £15,548 ; 
corresponding month last year, £13,275—increase, £2,275, 
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Ashton.—The traffic receipts of the Corporation tramways for the 
weck ending May 16, 1908, amounted to £378. 6s. 814, agsinst a 
total for the corresponding week of last year of £372. 168. 54d. 

Milan.—A cir of the Inter-Provincial Tramways, running between 
Lodi and Treviglio, ran off the rails on the Ist inst., and fell down a 
alo The driver was killed and 25 persons were injured, eight 
seriously. 

Gloucester.—The transfer ticket system is working admirably on 
the tramcars, and will be the means of placing the light railway 


concern on a much more profitable basis. The parcels delivery system 


is also paying its way. 

Colchester.—During the past year the Corporation cars have 
travelled 340 559 miles, as ag dust 353,331 last year, being a decrease 
of 12,792 miles. The passengers carried have boon 2 308,721, as 
against 2 514,599, a decrease of 205,869. 

Buenos Ayres and Belgrano Electric Tramways Со. — 
Receipts for the week ending May 27, 1908, converted to gold, were 
£4 203 ; corresponding week, 1907, £3,824—increase, £379. Аррте- 
gates from Jan. 1, 1908, £80,107; aggregates from Jan. 1, 1907, 
£79,430—increase, £671. 

Frighton.—Statistics presented to the Corporation Tramways Com- 
mittee show that the revenue for the past year was £3,452 less than 
їп the previous 12 months. After providing for interest, sinking 
fund charges, and general expenditure, there is а net deficit of £969. 
Last year there was a profit of £2,410. 

Hebden Bridge.—On Monday a tramcar was proceeding in the 
direction of Hebden Bridge, and when passing over Mayroyd сговзір 
a light cart, which was proceeding in the opposite direction, collid 
with the side of the car and two large windows were broken. The 
cart was not much the worse, but one of the passengers had his hand 
cut by the flying glass. | 

New South Wales.—Mr. Waddell, New South Wales Treasurer, 
announces that the revenue for the past 11 months had been exceed- 
ingly satisfactory, and ho estimates that tho financial year will close 
with a surplus of over £1,590 000. All great public enterprises, the 
Treasurer states, including railways and tramways, are yielding hand- 
some returns, after paying interest and working expenses. | 

Rhondda.— Another development in the progress of the Rhondda 
Valleys found fruition on Friday last, when a test was made of the 


tramcar system on the first section available to Ferndale from Porth. . 


Crowds of people lined the route. The ares covered by th» new line 
embraces a group of towns with a population of 155000. Mr. H. J. 
Nisbett, chief engineer, hopes to have the whole system in operation 
within a month. 


Blackburn.—The accounts of the tramways department for the year 


have been issued by the borough treasurer. The total receipts were 
£59,821. 14s. 10d., equal to 13 Old. per car mile, and the working 
expenses £38,197. 33. 3d., equal to 8:314. per car mile, leaving 
£21,624. 11s. 7d. to be carried to net revenue account. After 
payment of instalments and interest on loans, etc., there remains а 
not profit of £804. 11s. 4d. 

Belfast.—At the weekly meeting of the Tramway and Electrical 
Committee on the 25th ult., Sir Robert Anderson, Lord Mayor, pre- 
siding, the general manager, Mr. Nance, submitted a report recom. 
mending the reduction of the car service at a saving of between 
£6,000 and £7,000 per annum, and a echeme for the readjustment of 


the fares was also submitted and approved of by a majority. The 


question of fares will be fought bitterly. 

Camberwell—The Borough Council have been informed by the 
Highways Department of the London County Council that the latter 
propose to commence at once with the construction of the new tram- 
way line from the present terminus at Dulwich Library, in Lordship- 
lane, to Dartmouth.road, Forest Hill. This new extension, which 
will be worked upon the underground conduit system, will prove an 
immense boon to а very large number of residents who are employed 
in the City and West-end. 

Skipton.—In the London Gazette notice is given that application is 
intended to be made under the Light Railways Act to the Light Rail- 
way Commissioners by Mr. Philip Crawshaw Hemingway, of Thurgo- 
land, near Sheffield, for an order to incorporate а company and to 
authorise the company to make and maintain a railway in the rural 
district of Skipton. The parishes through which the railway will 

ss are the following—viz.: Threshfield, Oonistone-with-Kilnsey, 

ettlewell-with-Starbottom, and Buckden. 


Aston.—On the evening of the Ist inst. a collision occurred at the, 


corner of Sutherland-street and Lichfield-road, Aston, between a 
B. E. T. tramear aud a lorry loaled with bottled ale belonging to 
Messers. Kenway, New-street, Birmingham. The lorry was turnin 
out of Sutherland-street into the main road when the tramcar, whic 
was | papers towards Erdington, came along, and bofore anything 
could be done it crashed into the horse, hurling the animal to the 
side of the road and smasbing the shafts off the vehicle. The front 
of the tramigar was severely battered, but fortunately both drivers 
escaped without injury. 

Bury.—The Oorporation Tramways Oommittee have decided that, 
commencing ‹ п June 1, the motormen, conductors, point boys, cleaners, 
and overhaulers, together with all employés who receive weekly wages 
and have to work overtime, shall have one week's holiday with pay, 
N they have been on the permanent staff of the department 
or 12 months immediately preceding June 1 in each year, such 
holiday allowance to be considered as a bonus for efficient service 
during such period of 12 months, and shall be forfeited by an employé 
who fails to carry out his duties in a satisfactory manner and to the 
interests of the department. | 

Sao Paulo Tramway, Light, and Power Co.—The report for the 
year ended Dec. 31 last shows gross earnings of 2,111,592dol. as com- 
pared with 2,018, 705401, for the previous year, an increase of 92,819dol., 
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‘and net earnings of 1,595,875dol., compared with 1,368, 162dol. daring 
906. Out of gos ings there have been applied to operating an 
maintenance rges, ,649dol.; bond interest, Government and 
municipal taxes, eto., 350,422dol. ; and three quarterly dividends of 
2 per cent. each and one of 24 per cent., aggregating 691,476dol. Ofthe 
balance there was placed to the it of contingent account 
100,000dol., and to the credit of profit and loss there was carried the 

sum of 244, Adol. 

Dumbarton.—The completion of the whole tramway system, which 
will enchain the city with Loch Lomond, is now within very measur- 
able distance. June 8 is given as the date when the contractors will 
leave their endeavours to the consideration of the Board of Trade, and 
there is more than a little oredit due to Mr. Don (the vigorously 
practical representative of Meesrs. J. G. White and Oo.) for the 
manner in which this undertaking has been implemented. It is com- 
puted that in a few days the system west of Dumbarton will be finished, 
inclusive of & service for Jamestown, and as the best of progress is 
being made at the opposite end, there is every reason to believe that 
the date stated will see the finish of the whole contract. 


Pontyprid4. —The report of the sonna to the Pontypridd Elec- 
tricity and Tramways Committee for the past month shows that the 
increased revenue is being maintained. The electrical department 
showed rim amounting to £543. 6s. 10d., as against £467. 
12s. 114. for the corresponding period. The takings for the cars on 
the Treforest and Oilfynydd route totalled £769. 7s. 6d., as 
£742, 15s. fl., but the figures on the Trehafod route made u 
осона 


inst 
or the 
, the increase on this seotion being i £200. The 
der ax or the corresponding period of last year inoluded the Whitsun 
holidays' traffio. It was estimated that the workmen are taking full 
advantage of the conveniences afforded them, and last month no less 
than 63,000 used the cars. 

Burnley.—The Corporation of Burnley have obtained powers in 
connection with their tramway system from the Police and Sanitary 
Committee of the House of Commons, authorising the шау 
to E dires (but not to manufacture), maintain, and run omnibuses 
within the borough in connection with its own tramways, and in ооп- 
nection with any tramways over which the 5 have running 
powers. It was explained that Burnley not only ran tramways in its 
own district, but it also had them on lease in various adjoining areas. 
They had proved а remunerative undertaking, and served a total 
population of something like 240,000 or 250,000 people. From 1902 
t» 1907 the tramways undertaking resulted in a net profit of £20,792, 
and in 1907 close upon 12,000,000 passengers were carried. 


Giasgow.—During the financial year of the Glasgow Corporation 
Tramways ipl айдин the receipts were £907,460 as compared with 
£887,381 in the preceding year, an increase of £20,079. According to 
the weekly official statement the number of ngers carried up till 
Saturday night was 226,487,350, as compare] with 224,960,409 in the 
corresponding period of the preceding year—an increase of 1,526,941 
vw PR ile the revenue for the same period was £906,221. 

ls. 9d., as against £890,992. бв. 8d. The drawings on Sunday 
amounted to £2,239. 1s. 2d. Last week the cars ran 399, 122 miles, as 
against 597,047 in the corresponding week of last year ; the number of 
passengers was 4,552,754, in comparison with 4,556,357 ; while the 
receipts were £18,289. 16s. 7d., as compared with £18,126. 158, 5d., 
` an increase of £163. 3e. 2d. 

Brighton.—The position and p 
tramway mn are the subject of an in report from Mr. 
William Marsh, the engineer and manager. It is on the work- 
ing of the undertaking for the 12 months ended March 31, which 
resulted in a loes of £969. 4s. 10d. Mr. Marsh, in regretting that the 
gross profit was not sufficient to meet all the statutory capital charges, 
points out that the average return on the whole capital invested 
amounted to £4. 158. 10d. per cent., a result only attained by a 
very few tramway compenies as distinot from municipalities." The 

ear's revenue was affected, he says, by only part of the Easter traffic 

ing included in the year's working, and by practically the absence of 
summer last year. Nearly all the deoreases occurred during the cold 
summer months, and he tells his committee, ** You have the satisfac- 
tion of knowing that Brighton is not the only town iu the coun 
where the tramways have not been so successful as in previous years. 
No money was spent on capital account, but £528 expenditure of a 
capital nature was defrayed out of revenue during the past 18 months, 
which, of course, affected the financial result. 


Sunderignd.—The Corporation tramways have during the past 
year made a net profit of £10,101, of which £3,348 has been devoted 
to the relief of rates, and the remainder to reserve and to improve- 
ments. The receipts totalled 269,095, of which £68,797 was from 
traffic revenue. The expenditure was £40,817, a decrease of £5 on 
the previous year, and made up of £18,689 for traffic expenses, £5,149 
general expenses, аа ваа repairs and maintenance, and the 
cost of current was £12,895. The traffic receipts are 25,267 less than 
the previdus year, which is accounted for by the depression in trade, 
and that owing to the summer being wet and cold, the Roker traffic, 
on which the undertaking depends for its surplus, fell off consider- 
OT Still, it was the second best TM the concern has experienced, 
and in view of the conditions prevailing in the town the result may be 
regarded as satisfactory. In addition to the net profit mentioned, 
the management were able to pay £8,512 interest on capital, and 
£9,380 for peg bore of capi The pessengers carried numbered 
16,987,898, so that the ave number of joue per head of the 
1 70. The undertaking is tho y prosperous, and 

now a reserve of 254,268, and has paid £20, in relief of rates 
since the Corporation took it over. 

Cavehill and Whitewell Tramways Co.—The report of the 
directors of the Oavehill and Whitewell Tramway Oo. for the year ended 
Dec. 31 last, which will be submitted to the forty-first annual meeting 
on Friday next, contains the following: The unfavourable weather 


ts of the Brighton Corporation 


conditions and the strike of dock labourers and carters in Belfast 
have had an adverse influence upon the traffic receipts for the 
year, The total receipts, including the profits from the Belle Vue 
Gardens, amounted to £4,429. 16s. 3d., and the working expenses 
(in luding £1,151. 10s. 5d. paid to the Corporation for current at 
. per unit) amounted to 65,376. 15s. 2d., leaving a profit on work- 
ing of 21,055. 1s. 1d., from which must be deducted debenture and 
other interest of £914. 4s. 11d., leaving a net profit of 2158, 16s. 2d., 
which the directors propose to carry forward. The revision of fares 
which was put into operation in October last has had satisfactory 
results. In May, 1907, the directors entered into an agreement for 
the sale of the company’s lines to the Corporation subject to the Oor- 
poration obtaining the 5 to purchase. The promotion 
of an Act of Parliament for that purpose was аро! by a large 
majority of ratepayers, but the Bill was succeesfully opposed in the 
House of Commons, The directors are now endeavouring to arrange 
with the Corporation for the much needed through service of cars. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Madrid.—The Public Works Department invite tenders for the 
construction of light railways. Tenders by Oct. 31. 

Cologne.—Tenders are invited for six electric cranes for the 
Prussian Government Railways. Tenders by June 25. 

Bukarest.—Tenders are invited for the supply of steel bars and 
steel wire required by the War Office. Tenders by June 13. 

Rome.—The Admiralty invite tenders for the supply of electric 
cables, Estimate, £4,000. "Tenders by June 12. 

Melbourne.—The City Council invite tenders for the supply and 
delivery of one 500-kw. motor-generator. Tenders by July 

Bukarest.—Tenders are invited for the supply of 800 tons of 
mineral oil for the Roumanian State Railways. Tenders by June 16. 

Bangkok.—Tenders are invited for fishplates, fishbolts, bearing 
pain etc., required for the Royal Siamese Railways. Tenders by 
ct. 1. А 

Portsmouth.—The Corporation invite tenders for the suppl of 
= 5 the electric lighting station. Tenders to the Town Olerk by 
une 17. 

Madrid.—The Publio Works Department invite tenders for the 
«онш of a railway from Betanzos to Feros. Tenders by 
une 23. 

Brussels.—The Société National des Chemins de Fer Vicinaux 
5 с for overhead equipment for electrical railways. Tenders 
y June 17. 


Bukarest. — Tenders are invited for the supply of brass bars, 
brass tubes, and copper, etc., required by the War Office "Tenders 
by June 23. ; 

Brussels.—The Société Nationale des Chemins de Fer Vicinaux 
invite tenders for the construction of a line from Olloy to Ognies. 
Tenders by June 30. 

Sofia.—Tenders are invited for the installation of electricity in 
mines, Particulars from the Director of Mines and Minerals. 
Tenders by June 19. | 

Liege.—Tenders are invited for the installation of an electric light- 
ing system. Particulars from the Secretaire Communal at Ашау. 
Tenders by June 25. 

Madrid.—The Publio Works Department invite tenders for the 
laying of tramway track in Madrid. Estimate, 582,670 pesetas. 
Tenders by June 2b. 

Paris.—The Municipality invite tenders for two electric motors 
and two centrifugal pumpe.  Particulars from the Hotel de Ville de 
Paris, Tenders by June 18. 

Stanislau.—The Municipality invite tenders for the establishment 
of an electric tramway system, also for the erection of a generating 
station. Tenders by Aug. 31. 

Buxton.—The Urban District Council invite tenders for the supply 
of coal for their electricity works. Particulars from the Electrical 
Engineer. Tenders by June 8. 

Dartford.—Tenders are invited for the annual supply of stores to 
the electricity de ent, including meters, service cables, etc. 
Tenders to the Clerk by June 9. 

Blois.—Tenders are invited for the construction and maintenance 
for 50 years of public tramways. Particulars from the Prefecture de 
Loir-et-Cher. Tenders by July 15. 

Bradford.—The Guardians invite tendere for the installation of an 
electric lighting main cable at the workhouse, Horton-lane. Tenders 
to Mr. Orowther, the clerk, by June 12. 

Malvern.—The Urban District Council invite tenders for the supply 
and erection of 50-kw. steam alternator, exciter, etc. Tenders to Mr. 
Whatley, clerk to the Council, by June 29. 

Creydon.—Tenders are invited for the supply of sulphuric acid for 
one year, for the Croydon Gas Co. Tenders to Mr. W. Topley, secre- 
tary, Katherine-street, Oroydon, by June 9. 

Stepney.—Tenders will shortly be invited for the annual supplies 
to the electricity department, including aro lamp carbons, meters, 
demand indicators, time switches, coal, etc. 

Dundee.—Tenders are invited for the supply of electricity meters 
for the electricity department. Particulars Кош Mr. Н. Richardson, 
the general manager. Tenders by June 13e | 

Adelaide.—Tenders are invited by the Municipal Tramways Trust, 
Adelaide, for the supply, delivery, and laying of ы ннен | electric 
cables. Tenders to the Chairman by June 25. ; 
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Stockton-on-Tees.—The Electricity Committee invite tenders for 
the supply of coal for 12 months to the electricity works. Particulars 
from the trical Engineer. Tenders by June 10. 

London. —The London County Council invite tenders for the manu- 
facture, supply, and delivery of tramway feeder pua Particulars 
from the Olerk of the Council. Tenders by June 

Cologne.—The Prussian Government Railways invite tenders for 
the supply of copper plates for locomotive fireboxes, copper wire, 
copper tubes, and coppér bars. Tenders by June 96. 

Shrewsbury.—Tenders are invited for the annual supply of coal for 
the electricity works. Particulars from Mr. O. M. Johnston, engineer 
and manager. Tendesd to the Town Olerk by June 5. 

Hornsey.—The Town Council invite tenders for the annual supply 
of coal to the electric lighting station, Tottenham-lane, Hornsey. 
Particulars from the Town Olerk. Tenders by June 15. 

Sale of Plant.—Tenders are invited by the Sheffield Corporation 
Tramways De ent for the purchase of lighting plant. Par. 
ticulars from the General Manager. Tenders by June 19. 

New South Wales.—Tenders are invited for the supply, delivery, 
and erection of a branching metallic multiple magneto switchboard 
at the Mosman Telephone Exchange. Tenders by Aug. 12. 

Willesden.—The Urban District Council invite tenders for the 
варріу and erection of 300. Kw. are ong plant. Particulars from 
Mr. J. G. Bruce, the electrical engineer. Tenders by June 18. 


Middlesbrough.—The Oorporation invite tenders for the annual 
supply of various stores. Particulars from the Stores Sabena tendent 
42, Commercial-street. Tenders to the Town Clerk by June 6. 


Bristol.—The Electrical Committee invite tenders for the con- 
struction of an extra high-tension sub-station at Pembroke-road, 
Shirehampton, Tenders to the City Electrical Engineer by June 19. 


Bradferd.— The Corporation invite tenders for the supply of 
clothing for the tramway employés, Particulars on application at 
me Tramway Offices, Bridge-street. Tenders to the Town Clerk by 

une 11. 

Poplar.— Tenders are invited for а new hot-water boiler and works 
in connection therewith at the Poplar and Stepney District Sick 
Tm. Tenders to Mr. W. Foskett, clerk to the Managers, by 

une 16. 

Leeds.—The Tramways Committee invite tenders for the recon- 
struction of a ion of tramway track in Leeds; also for the 
construction of a portion of track. Specifications from the General 


London, W.—The Great Western Railway Оо. invite tenders for 
the supply of various stores for 12 months from July next. Раг- 
ticulars from Mr. G. Mills, secretary, Paddington Station. Tenders 


by June 15. 

bero neg 5 Trimdon bas bin Мше tenders for а six 
months’ supply o stores, including oi ‚ eto. Par- 
ticulars from йт. . Penney, Deaf Hill Oolliery, Trimdon Grange. 
Tenders by June 20. 

West Sussex.—Tho West Sussex, East Hants, and Chichester 
General Infirmary Committee invite tenders for the suppl and fixi 
of hot-water heating and supply boilers, Tenders to Mr. Marshall 
secretary, by June 16. 

Bradford.—The Corporation invite tenders for electric lighting 
installation at the town hall extension. Particulars from the City 
Architect, Whitaker-buildings, Brewery-street, Bradford. Tenders to 
the Town Olerk by June 10. 

Ne .—The Electricity Committee invite tenders for the supply 
and erection of one water-tube boiler with mechanical stoker, 
eoonomiser, etoc., wiring supplies (not cables). Tenders by June 9. 
See advertisement in last issue. 

Belfast.—The Tramways and Electricity Committee invite tenders 
for the supply and dellvery of unifornis for the employés. Specifica- 
tions, etc., from Mr. Andrew Nance, oe manager of the tramways. 
Tenders to the Town Olerk by June 8. 

Grimsby.— Tenders are invited for the lighting of such of the 
ae streets of the borough as are not lighted by electricity from the 

rporation electricity works for one year, for the Grimsby Urban 
Sanitary Authority. Tenders by June 6. 

Cornsay.—Tind-rs are invited for the annual supply of general 
stores including wire ropes, steel and metal саа etc.—for the 
Согпвау Oolliery. Particulars from Meesrs. Ferens and Love, Market- 
place, Durham. Tenders by June 13. 

Carlisle. —Tenders are invited for the installation of electric light 
at the new secondary school at Carlisle. Particulars from Mr. W. J. 
Hide, the oonsulting engineer, 42, Produce Exchange - buildings, 
Victoria-street, Liverpool. Tenders by June Б. 


London, E.C. —Tenders are invited for the supply and delivery of 

ie ht iron, (b) gteel material, for the Bengal and North-W estern 
ilway Tenders to Mr. Alexander Izat, managing director, 237, 

Gresham House, Old Broad-street, London, E.O., by June 19, 


Swindon —The Great Western vem n А Co. ipvite tenders for the 
annual supply of stores, including steel plates and sheets, steel bars 
and blooms, steel castings, tubes and fittings, solid-drawn steel tubes, 
eto, Particulars frgm the Stores Superintendent. Tenders by June 15. 


Colne.—The Electricity Committee invite tenders for the supply of 
induction motor-generator and high-tension transformer, high and 
low tension switchgear, and high-tension, lead-covered, paper-insulated 
5 Tenders to the Chairman of the Eleotrioal Committee by 
une 15. 

Ealing.—The Town Council invite tenders for the supply of best 
cylinder oil, crank-chamber oil, paraffin, engine oil, best rope waste, 
4 ad stoneware pipes required at the electricity works. Tenders to Mr, 


: , ша Knight, the borough electrical engineer and manager, by 
une 27. 

Barrow-in-Furness.—The Corporation invite tenders for the 
supply of steam coal оге at the electricity works during nins 
months from June 1. 1908, to March 31, 1909. Particulars from the 
Por Electrical Engineer at the Electricity Works. Tenders by 

une 10. 

Johannesburg.—Tenders are invited for a refuse destructor plant. 
Specification, eto., may be obtained from Messrs. E, W. Oarling and 
Co., St. Dunstan's- buildin St. Dunstan's hill, London, Е.О. 
Tenders to the Town Olerk, Municipal Offices, Plein Park, Johannes- 
burg, by June 10. | 

Melbourne. — The Postmaster-General invites tenders for the 
erection of wireless telegraphy stations at Oape York, Thursday 
Island, Goode Island, Port Pon and Freemantle. Particula: s 
from the Australian Commonwealth, Victoria-street, Westminster. 
Tenders by Aug. 26. 

Oswestry.—Tenders are invited for the supply of stores for 12 
months ending June 30, 1909, for the Cambrian Resilways Co. 
Specifications and forms of tender may be obtained at the Stores 
Office, Cambrian Works, Oswestry. Tenders to Mr. S. Williamson, 
secretary, Oswestry, by June 6. 

Christiania. —The Commercial Intelligence Branch of the Board of 
Trade are informed by his Majesty's Consul at Christiania that the 
Kongsberg Small-Arms Works have issued & call for tenders for the 
supply of a number of steel tubes and plates. Tenders to Kongsberg 
Vaabenfabrik, Kongsberg, by June 12. 

— "Tenders are invited for the erection of a 
new wireless telegraphy station at Cleethorpes, consisting of а power- 
house, torpedo instructor's house, and men's quarters, eto, Tonders 
to the Director of Works Department, Admiralty, 21, Northumber- 
land-avenue, London, W.O., by June 12. 

Spain. —The Public Works Department, Madrid, will shortly invite 
tenders for the installation of а new submarine telegraph cable from 
Cadiz to Teneriffe, thence to Gran Canaria, Palma y Gomera, from the 
latter island to Hierro, from Gran Canaria to Fuerteventura, and from 
thence to Lanzarote. Estimate, £172,420. 

Bath.—Tenders are invited for (1) supply of а. Cornish boiler of 
16 n.h.p.; (2) supply of a 10-n.h p. horizontal steam-engine, and a 
donkey pump ; (2) the erection of a chimney stack, iu connection with 
extending the supply of steam power at their workhouse laundry, for 
the Guardians. "Tenders to the Olerk by June 6. 

Adelaide. —The Postmaster-General invites tenders for the supply 
of telephone and telegraph instruments, switchboards, telophone line 
material, six tons sulphate of magnesia, one ton sal-ammoniac, 
crushed, eto. Particulars from the Anstralian Commonwealth, 
72, Victoria-street, Westminster. "Tenders by July 1. 


to the Town Olerk by June 10. See advertisement in last issue. 
Clyde Navigation. —The Trustees of the Clyde Navigation invite 
tenders.for the annual supply of stores, including electrical goods, 
oils, indiarubber, asbestos and king, eto. Particulars from the 
Superintendent of Stores. Tenders to Mr. T. Mackenzie, general 
manager and secretary, 16, Robertson-street, Glasgow, by June 6. 
Western Australia.—The Postmaster-General invites tenders for 
650 telephone wall sets, 150 telephone table sets, 800 protectors, 
90 extension switch and bell sets complete, 30 switch for 
4 lines, 20 ditto for 6 lines, 5 ditto for 12 lines, 5 ditto for 24 lines, 
20 telephone wall sets for party linos, 10 ditto. "Tenders by Sept. 7. 


Aberaman.—The Powell Duffryn Steam Ооа1 Oo. invite tenders for 
the annual supply of stores, including eleotrical goods, indiarubber and 
asbestos, girders, channels, and rails, etc. Particulars from the Stores 
Mansger, Aberaman Offices, near Aberdare. "Tenders to the Direotors 
of the Powell Duffryn Steam Cos! Co., 101, Leadenhall-street, London, 
E. O., by June 15. 

Horton. — The Asylums Committee of the London County Council 
invite tenders for the supply of coal for one year for their various 
departments, including the central electric lighting station at 
Horton, Epsom. Particulars from Mr. H. Keene, clerk of the 
Asylums Committee, 6, Waterloo-place, S. W., to whom tenders must 
be sent by June 11. | 

Adelaide —Tenders are invited by the Municipal Tramways Trust 
for the supply, delivery, and erection of rotary converters, trans- 
formers, rs, switch , and equipment for converter stations 
Nos. 1 and 2. Particulars from Mr. W. G. Goodman, the electrical 
engineer, 8, King William.street, Adelaide, S. A. Tenders to the 
Chairman by July 14. ` 

Camberwell and Lowisham.—The London County Council 
invitg tenders for the roadwork and platelaying required for the con- 
struction, on the underground conduit system of electric traction, of 
the authorised ‘tramways from Dulwich Library (Lordship-lane) to 
Forest Hill, Oamberwell, and Lewisham. Particulars from jm itz- 
maurice, chief engineer of the Council. Tenders by June д0. 

Copenhagen.—The Commercial Iutelligenoe Branch of the Board 
of Trade have received from his Majesty s Consul at Copenhagen a 
оору of the conditions and specification relating to а call for tenders 
for supply of 4,000 to 5,000 meters for electric lighting, delivery to 
extend over period from Aug. 1, 1908, to Aug. 1, 1909. Tenders 
should be marked ‘‘Tilbud Maalere,” and should reach Direktoren 
for Belysningsvaesnet, huset, Copenhagen, by June 10. 

Glasgew.—Tenders are invited for the construction of three branch 
railways for the e^ Paraffin Light and Mineral Oil Oo.—via.: (1) 
railway from near Addiewell Works to Baada coal mine; (2) railway 
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from near Gavieside to Alderstone shale mine; (5) railway from 
Hopetoun Works to Niddry shale mine. The permanent-way material 
will be supplied by the company. Tender to Mr. John Fyfe, managing 
director, 7, West George street, Glasgow, by June 13. 

Christiania. —His Majesty's Consul at Christiania reports that the 
Norwegian State Railways have issued а gall for tendors for the supply 

of 50,400 pairs of carbon points of various dimensions. Tenders are 
to be markod ‘‘ Anbud paa Kulspidser, and delivered at Styrelsens 
x pisse pida Christiania, by June 12. Copies of the conditions 
and specification may bo examiaed by British makers on application 
at the Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall.street, London, E О. 


RESULTS OF TENDERS. 

Rugby.—The Urban District Council have accepted the tender of 
Bornand and Co. for the supply of 8:0 yards of sei vice cable. 

St. Pancras.—The Guardians have accepted the tender of J. C. 
с for the supply of incandescent electric lamps at 8з. 61. per 

ozen. 

Chester.—The tender of Brook, Hirst, and Co. has been accepted 
for the supply and fixing of switchboards at the proposed sub-station 
at the Cross for £107. 

Moose Jaw.—The tender of the Canada General Electric C». has 
been accepted for the supply of a 500-kw. steam turbine generating 
unit for the sum of £7,436. 58. 

Laneaster.—The Town Council have accepted the tender of the 
British Thomson-Houston C». for a new switch panel at £67, and for 
а pressure rcgulator for £302. 10s. 

Hanley.—The Town Council have accepted the tender of the 
British Westinghouse Co. for the supply and erection of the new 

590-kw. (No. 2) steam generating set. 

' "reston.—On the recommendation of the Tramways Committee, 
the Town Oouncil have accepted the tender «f Foster Bros. and Co. 
for the erection of & tramway shelter for £50. 153. 3 
`  Oldham.—The contract for overhauling and ke ping in order the 
fire alarms for Oldham Corporation for seven years has been given to 

J. R Norris, Volt Electric Works, Manchester-strect, Oldham. 

Adelaide,—The Adelaide Tramway Trust have accepted the tender 
of Smith and Tymms for the construction of 51 miles of permanent 
` way, forming what is known as the inner syst:m” of the Adelaide 
electric tramway service. 

Ontario.—The tender of the Electrical Oonstruction Co. has been 
accepted for the wiring of the new is nqt ion hospital t^ be erected at 
London, Ont., for £121, and ihat of Sheldon aud Co. for the iustal- 
lation of the heating apparatus for 21,225. 

Bermondsey.— The Electricity and Street Lighting Committee 
recommend the acceptance of the following tenders in connection 
with the plant extens'on: Babbo:k and Wilcox, for boiler, at £2,025 ; 
Siemens Bros., for steam dynamo, with Howden engine, for the sum 
Pr N and the tender of Dean and Beale for the condenser at 

Leyton.—The Urban District Council havs ace ptid the following 
tendera: Lancashire Dynamo and Motor Co., fora dyuamo, £65); 
Underfeed Stoker Cu., £434 for a mechanical stoker; ei tr ini 
Thomas, at £86, fora switch panel anl extension o° swit hboard; 
and that of the Oliver Aic Lamp Co. for the conver-iun of 24 lamp: 
of their own make to flame ares. 


Leyton.—The following tenders have been received for the supply 
and maintenance of telephonic communications and electric call bells 
to firemen's residences (23 bells and tour telephone circuits): National 
Telephone Oo., £64. 10s. per annum ; Stuart and Moore, £18. 10s. 
per annum ; Headland and Headland, installation of new system 
£220. 15s., inaintenance £11 per annum, existing system maintenance 
£18 per annum. The Council have decided to enter into a seven 

ears agreement with Messrs. Stuart and Moore, the system to be 

anded over to the Oouncil at the end of seven years in thorough 
working order. | 

Walthamstow.—The Urban District Council have accepted the 
following tenders for the supply of plant for the generating s'ation: 
Babcock and Wilcox, boiler-house plant, £7.420; Siemens Bros. 
Dynamo Works, two engines and dynamos, £3,595 ; Ledward an! 
Beckett, condensing plant, £2.270. ide, Alphons Custodis Ohimney 
Construction Co., chimney, £856; Johnton and Phillips, switchboard 
£641. 158.; Paterson Engineering Co., water softening aud purifying 
pass £425. Estler Bros.’ tender for the supply of 14 sets of patent 

lock-system signals, with lamp attachments, at £19. 10s. per set, 
was also accepted. 

Southwark.—The Borough Council have received the following 
tenders for an induced-draught plant to be installed at tha electricity 


station : 

J. Howden and Co . c —Á Mm £612 0 O0 
Electrical Ordnance Accessories Co 485 0 0 
Sturtevant Engineering Co it . ã 2. 470 0 0 
, ⅛o-w Wx (y y рал ДЫ 467 10 0 
Orompton aud Со, . e ER Ee AER eo OR вае 455 10 0 
Bumsted and Chandler m 455 0 0 
Mather and Platt 15 . ener ve PET nese ves 455 0 O0 
Lancashire Dynamo and Motor Coo 445 15 O 
Heenan and Frouldddgdd é 3õ 419 0 0 
Siemens Bros.. esee a Eget OV PA Da Sens 417 0 0 
Baxter and Gaun ter 405 10 0 
Musgrave and O. 4 e sae rho ese 404 15 0 
Pooley and Austin .............. % RP 397 0 0 
Davidson nd c .. ðͤ 595 0 0 
Matthews and Vatoe sé 374 10 0 
Buffalo Forge ,; «́ ?—“vn Ыы 547 10 0 
General Electric Co.. ..... . . . .: · n · . . . . ; . . 544 10 0 
Electrical Construction Co. (provisionally accepted) .,... 550 0 0 


OPENINGS FOR CONTRACTORS. 


ABERAMAN—Station adjoining Powell Duffryn Colliery Co.'s works. 

ABERDARE —Fifty-seven houses, Graig-y-Hyfan Estate, Seaghenydd, 
Universal Building Society. | 

ABEKDARE—Ten houses, Monk-street Building Olub. 

ABERDOVERY —Additions to golf clubhouse ; architects, Messrs. Deakin 
and Howard Jones. 

ABERTRIDWR—Twenty-six houses, Eglwyilan Building Club. Mr. 
G. A. Treharne, architect. 

ABERTRIDWR—Twenty or more houses, Old Mill Cottage Olub. Mr. 
J H. Phillips, architect, Windeor-place, Cardiff. 

ALDERSHOT—Electric light installation at residence, Rev. O. Farrell. 

AMBLESIDE — Infectious diseases hospital, Urban Dis‘rict Oouncil. 


xd apex eee school, Managers of Amman Valley 

:hools. 7 

ANNFIELD PLAIN—Two houses, Mr. T. H. Parker. 

APPLEDORE — Manse in connection with Baptist church, Rev. E. 
Whitton. 

AnMaAGI —Workmon’s dwellings (£12,600), Rural District Council. 

BacNALL —Improvements, Bagnall Council School (£224), Education 
Committee. 

BARGOED—Seven houses, Mr. G. Barnett; six houses, Deri, Mr. D. 
Willi ums; two houses, Мт. A. Jones. 

Bancorp —Fire station (£382), Rural District Council. 

Bax pripce—Workmen’s dwellings (£28,860), Rural District Council. 

BAN BURY — Elementary school, Education Committee. | 

BARNEs Nine blocks of flats. Plans passed. 

BARNSLEY— Alterations, Clarence Hotel, Managers. 

BAnNsTAPLE - Four houses, Fort-terrace, Mr. l'rideaux ; four li: uses, 
Yeo Vale-road, Mr. W. Carter. 

Barry Shelter on Barry Island (£600), Public Works Committee. 

BairERsEA, S.W.—Shops and warehouses, York - road, Messrs. 
Goodwyn and Sons. 

BeckennamM —Ekctricity undertaking (£5 107), District Council. 

BECKENHAM - Office etc., Couucii's depot Urban District Council. 

BEccLes —Secoudary school (£5,000), Suffolk County Council. 

BFI. FAST —H all connected with All Souls’ Church, Trustees. 

пио Аш asylum (£10,640), Metropolitan Asylums 
Board. 

lFekKsHiRE —Modern schools (£5,000), master’s house (£1,500), 
County Council. 

BEXUEY - Extensions, library, Urban District Council. 

RitLINGFoRD —Primitive Methodist cha, el, Trustees. 

BILUINGH ам —Two houscs, Mr. Ayres. 

BIRKENHEAD - Alterations and extensions, Argyle Theatre of Varieties, 
Manager. 

Візнор'в STORTFORD —Alterations and additions, workhouse infirmary, 
Guardians. 

B.iacxroot—Church of St. Peter, Lytham-road, Messrs. Potts. 

BLacKpoor,—Detached hous;, Durham-road, Caroline straet; threé 
houses, Road's-road, Mr. Thomas Hartley; six houses, Jackson- 
street and Arnold-stiect, Mr James Wood ; two houses, W hite- 
gate drive, Mr. Fred Ayre; two houses, St. Helier’s-road, Mr 
James Hodgson; houses, Bryan-road, Mr. George Ellis Whittaker 
two houses, Lytham-road, Mr. Thomai Oarter; throe houses, 
Exchange-street, Mr. James Carter ; 16 houses, Ormoud avenue, 
Mr. Stephen Orme; lock-up shop and three «ffic s, Charnley- 
road, Cu-operative Society; th ee houses and shop, B.nk-road 
and Johuson- roa l, Мг. A. Curd well; house, Whitegate-drive, Mr. 
John Lees; alteration, house, Rothsay-road, Co-operative Society ; 
alteration, house, Boscomb:-road, Mr. Frank Н. Gorst ; additions, 
house, Beech-avenue and Bryan-road, Mr. M. A. Butler. 

JOTESD|LE — Business premises, Messrs. Aldriók and Bryant. 

BOURNEMOUTH —Additions to Boscombe Council School, Education 
Committee. 

Dow AND BroMLEY—Buildings, Fairfield-road, Mr. E. Evans. 

BRADFORD —Electric light installation at town hall, Town Council, 

BRAMPTON-EN-LE MokTHEN — Re- erection of temporary hospital, 
Hospital Committee. 

BRENTFORD —Eplargement, Ealing.road Oouncil Schools (£1,427), 
Middlesex County Council. ` 

Brentwoop—Girls’ school, Essex Elucation Authority. 

BRIDGNORTH — Grammar school, Salop County Council. 

Deibe wa TRE [m provement to municipal buildings (£8,500), Town 
Council. 

BROADSTAIRS —Two houses, Edge End-road, Mr. O. Philpott ; house, 
St Peter's road, Mr. J. W. Hall. 

BucKHAVBN - Public slaughter-house ; conversion of Cameron House 
into hospital, Town Council. 

BucKLEY—Two houses, Padeswood.road ; architect, Mr. J. E. Tate. 

BuRNHAM—Converei»n of Primitive Methodist chapel into privats 
residency. 

BunsLEM — Extensiones, manufactory, Newcastle street, Messrs. Fur, 
Limited. 

BusHey—Enlargement, Merryliill School, County Council. 

CARDIFF—Warehouse, Wood-street. Mr. Wm. Corbett, architect, 

- Castle-strect. 
CASTLETON—Branch baths (£8 500), Town Council. 
Онлрзмоов —Еетепќѓагу school, Cannock Education Committee, 
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OnatHam—Secondary school (£10,250), Kent County Council ; con- 


venience, Military-road (21,609); architects, Messrs. West Bros. 


_ OHELTENHAM—Theatre, Regent-street, local syndicate. \ 


CHESHUNT—Alterations and extensions, Firs, High-street, Waltham 
Cross, Mr. О. E. Maxfield; iron building, Marsh-lane, Rev. Р. 
Wonnacott ; motor garage, Mr. G. Н. Fell; house, Appleby- 
street, Mr. R. T. Bates. | 

OHICHESTER—New secondary school for girls, Stockbridge- road. Mr. 
Haydn P. Roberts, architect, Education Offices, Horsham. . 

_OxLacron—Temporary iron church, Pier-avenue, Trustees, 

CLAPHAM —Bhop, Lytham-road, Messrs. Dartnell and Banks; honses 
.and shops, Clapham Common Messrs. Corsellis and Berney. 

OLwTvsoNT—Vestry, Disgwylfa Oalvinistic Methodist Chapel. 
Evans, architect. 

COMBE F school (£1,400), Somerset Education Com- 
mittee. | 

CoNNAH'S Quay—Public hall, Local Company. · 

Conk— Villa at Gregg’s Cross ; architect, Mr. J. F. M'Mullen. 

CORNWALL — Alterations and extensions, Bodmin County Sehool, 
Cornwall Education Committe. 

CoRsTORPHINE—Renovation, eto., of St. Peter's Church, Mr. R. 

| Murray. | 

. OosrA RicA—Temple of Peace (£20,000), Mr. Andrew Carnegie. 


Mr. 


CovENTRY—Children’s homes at Foleshill and Stoke, Board of 
Guardians 


Ooventry—Enlargement, Radford School (£11,200), Education 
Committee. 

CrompTron—New mill, Hawk Mill Co.; four houses, Beal-lane, Mr. 
W. Nutter. 

CrowTHORNE—Parish hall (£2,000). 

OROVYDON— Group of schools, Tavistock-grove (£12,100), Education 
Committee. | 

DARTIEID— Elementary school (£10,520) West Riding Education 
Committee. 

DARLINGTON—Elementary school оп the east side of railway, Educa- 
tion Committee. 

DENHOLME—Olassrooms, etoc., Messrs. W. Н. and A. Sugden. 

Derspy—Rebuilding south porch and western doorway of Breadsall 
-Church (£350), Trustees. 

DEvoNPoRT—Municipal buildings (£60,000), Finance Committee of 
Council. 

DisLEY—Alterations, co-operative stores, Managers. 

DopworTH—School (£4,000); alterations to existing school (£540), 
Education Committee. 

DoncasTeR—Electricity undertaking (£2,000), Council. 

DupLEY—High school for girls (£18,000), Education Committee, 

DunpEE—Oentral reading-room (£3,000), Free Library Committee. 

РЕ ове DDR etc., East Dock-street, Мг. W. Peggie ; alterations, 
property, St. Andrew's-street, Mr. T. Russell. 

EASTBOURNE—Strong-room, Finance and General Purposes Committee. 

East DEREHAM—Enlargement of Toft Wood School and alterations 
to schools, Norfolk Education Committee. | 

East CowToN—Church (£15 000), Trustees. 

East HAM—Elementary school, Altmore-avenue (£16,941), Education 
Committee. : 

East HAnpwickK—Elementary. school, Board of Education. 

Евву VALE—Alterations and additions, Catholic schcols. Mr. A. 8. 
-Oameron, architect. 

ELLESMERE Ponr—Elementary school, Bebington and Neston Educa- 
tion Committee. 5 i 

Evy (ОАвртЕЕ) —Во шр stores, Orosswell's Cardiff Brewery, Limited. 
Mr. J. T. Jenkins, architect. 

EmMswortH—Schools (£5,658), Hants County Oouncil. 

EvesHaM—Elementary school, County Education Committee. 

ExzrER—Alterations and additions at Higher Summerlands for the 
Guardians. | | 

ExeTER—Workshop, etc., and additions to the main building at the 
Devon and Exeter Boys’ Reformatory (£876); architects, 
Messrs, E. H. Harbottle and Son. | 

FALKIRK—Public baths, Town Council. 

FARNHAM—House, Frensham Hill, Mr. S. Castle; house, Binton 
Park, Mr. A. J. Stevens; three houses, Gold Hill, Mr. Hobbs ; 
house, Heath End, Mr. Ellis; house, Rowledge, Mr. Chandler ; 
house, Hindhead, Dr. Bulley. 

FarNBoRouGH—Elementary school (£2,200), Hants Oeunty Council. 

FARNINGHAM—Boys’ home ; architect, Mr. Spalding. 

FLETTON—Technical school, Hunts County Council. 

таа) Grammar School (£11,200), Education Com- 
mittee, 

FRoME—Extonsions, elementary schools (£3,50)), Somerset Education 
Committee. 

Fytpz—Pump-house (£173), Guardians. 

GLAMOROAN—Infants' school, Pencoed ; elementary school, Abertridwr ; 
improvements, Rhydygwern Council Schools, near Machen; altera- 
tions and additions, Neath-road County Schools, Briton Ferry ; 
alterations, Neath County Schools; renovations, Vernon-place 
Schools—Briton Ferry Education Committee. 

GLyncorrwe—Three fire stations, Urban District Council. 

GLEADLEss—Enlargement of Provided school, West Riding Education 


Qommittee, . 


Lower BENTHAM—Elementary school to accommodate 


GosPonr—Institute connection with Ohrist Church (£2,000), 


tees. 

GRANGEMOUTH—Supplementary and higher- grade school, Parish 
School Board. 

GRAN ETO WN Church, St. Barnabas, Ecclesiastical Commissioners. 

GRAN THAM— Isolation hospital (£650), Rural District Council. 

GRAVESEND —Theatre, Mr. D. Hart. 

GRAVEXEND Elementary school, Oecil- road, Local Education 
Committee. = 

GREAT CROSBY— Council school (£7,876), Lancashire Education 
Committee. | | 

GREENWICH —Six houses, Birling.street, Mr. Shorter, 

GRIMSBY- Chapel, Weelsby-road (£3,900), Trustees. 

GuiLproRp—Porter's lodge and receiving block at workhouse (S3, 200), 
Joint Hospital Board. : AM | 

Hackney, N.E. — Additions, union infirmary; workshops, ete., 
Mesers. Н. Dearsby and Son. UN Ri es 

HADDINGTON Post office, Court-street ; architects, Messrs. W. Black 
and Sons. 

HALIFAX—Extensions to shops, eto., in the Piece Hall, Mr. J. Lord. 

HALTWHISTLE—Churceh hall (22.000), Vicar. 

HarwiN—Improvements at Council School, Cornwall Education 
Committee. 

HaNWELL—Extensions to the superintendent's lodge, Kensington 
Royal Borough Oouncil. 

HarwicuH—Oounty high school (£9,000), Essex Education Committee, 

Has LINGpEN—Additions to infirmary, Board of Guardians. 

HastTincs— Building for the nursing staff (£3,000), Guardians. 

HEBDEN BnrpcE—Semi-detached villas, Saville Estate; architect, 
Mr. W. Wrigley. 

Henpon—Eighteen houses, The Drive; 91 houses, Hamilton- road, 
Messrs. Hamiltons, Limited; 16 houses, The Drive, Messrs. 
Tucker and Huntly ; two houses, Ravenscroft-avenue, Mr. R. V. 
Hart; 14 shops, lhe Parade, Golder's Green, Mr. W. J. Кіпр; 
three houses, Hampstead-way, Mr. R. Unwin; 10 houses, Went- 
worth-road, Mr. W. J. Matbieson ; two houses, Temple Fortune- 
lane, Messrs W. Moss and Sons; three houses, Mr. A. J. Reynolds; 
20 houses, Woodstock-avenue, Mr. Н. Bernstein. i 

HoELycyw—Public hall, Electors of Ooychurch Higher. 

HoLBoRN, W.C.—Alteration to town hall, Mr. W. P. Haitley. ` 

Horwas—Temporary accommodation, Council School, Staffs Educa. 
tion Committee. 

HorpEN—House and shop, Mr. F. Watt. 

HowicK—‘Chapel and school (£800), Primitive Methodists. 

HoyLAND NxTHER—Elementary school, West Riding Education 
Committee. 

HvrLL—Almshouses in Southwater-lane, Trustees of Eleanor Scott's 
Charity. 

ILFORD —Library and public hall, High- road, Urban District Council. 

INTAKE—Elementary school (22,540), West Riding Education 
Committee, | 

INVERKEILOR—Additions, public school. Mr. J. Sim, architect. 

INVERURIE —Higher-grade school (£5,000), Education Authority. 

IRCHESTER—Free library, Library Committee, 

JARROW—Bakery, Jarrow and Hebburn Co-operative Society. 

Kra—Additions to dwelling, etc., Higher Lanner, Mr. W. J. Jennings. 

KENDAL—Additions, Castle Villa, Mr. Н. B. Armistead. 

KEYNSHAM — Alterations and improvements, laundry (£200), 
Guardians. | 

KIDDERMINSTER— Alterations to the old chapel at the cemetery, Joint 
Burial Committee. 

KixcToN—Public hall (£900), Urban District Council. 

LANCHESTER—Oouncil school, Malton Colliery, Parish Council. 

LEICESTER—Extensions, technical institute (£14,000), Town Oouncil. 

ar e school, Rochford Hundred Education Sub-Com- 
mittee, 

LEYTON (EssEx)—Vicarage, Grove Green-road, Rev. J. Kennedy. 

LeyToN—Extension to municipal accommodation by erecting extra 
building (£18,000), District Council. | 

LEYTONSTONE—Vicarage adjoining St. Catherine's Ohurch, Rev. J. 
Kennedy. . : 

LiNcoLN—RHRestoration of St. Mary-le-Wigford's Church (£700), 
Ecclesiastica] Commissioners, : 

LirTLE CoaTes—Ohapel, Stortford-street (£1,500), Primitive 
Methodists. 

LLANDUDNO —Library, Urban District Couneil. 

LLANELLY—House, Bigyn-road, Mr. T. Rosser ; workshops, Marble 
Hall-road, Mr. J. Charles. 

Lonpon, N.—Additions to Great Northern Hospital, Holloway-road, 
Sir J. Dickson Poynder. 

Lonpon, N.W.—Twenty-four houses, Staverton-road, Brondesbury 
Park, N.W., Messrs. Callow and Wright; alterations, etc., 
10, Bank-buildings, High-street, Harlesden, Messrs. Liptons, 
Limited. 

LoncrorD—Alterations to stores, Lockhurst-lane, Foleshill Co- opera- 
tive Soctety. 


LussIEMOUTH —Laboratory and classrooms at schools. Mr. R. B. 


Pratt, architect. 
100 scholars, 
West Riding Education Committee, 
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LowxEstorr—Electric lighting, Town Council. 


Luton — House, Hitchin-road, Mr. C. Abrahams; two houses, 
Nassby- road, Mr. T. Day; six houses, Hart ley. road, Mr. J. 
Tomkins ; four houses, Ridgeway-roal, Mr. А Co'e; six houses, 
Clipstowr. -road. Mr. J Fiost; two houses, New Bedford-road, 
Mr. W. Davis; two houses, West, Hill-road, Mr. W. Smith ; two 
houses, Reginald. street, Mr. G. Kingham; Baptist ch ꝛpel, school- 
room, ete.. off Adelaide-roa-i, Trustees; 10 villas, Cromwell- road, 
Mr. W. G. Dunh»n. 


MAssTEG— Public hall and institute, Garth-10ad, Colliery Workmen. 
MAysTEG—Alterations and additions Glanllyufi, Mr. J. P. Gibbon; 
six houses, Tubervi ]-street,. Mesers. Bowen and Davies; two 
houses, Girnwen- -terrace, Mesars. Jones and Morris. 
MALDOoN—Sclool, Education Committee. / 
MANCHESTER - Additions, Elucation Offices, E-lucatiun Committee, 
МкАтн —Workmen's dwellings (220 028), Rural District Council. 
ManRcH—High school, I-le of Ely Elusation Committee. 


Mr&THYR— Free library, swimmirg bath, police court, and museum, 
General Purposes Commit tee. 

MERTHYR TvpriL—S:«ven additional «]us-o ms, cookery-room, cloak- 
rooms, etc. Mr. J. Liew liu Sm h, architect. 


Мұхвокосси -Elementary s |i ol, A lwick- road, Education Com. 
mittoe. 


MIDDLESBROUGH —Alterations and additions 17 hcuses, Linthorpe- 


„ and conversion in- o slo s. Mr. Wiggen, architect, 
Abinger road, Bedford Paik Lou lon. 


М:ррівввпооон — Public library (£1,500), Fre» Library Committee, 
MipHoPE—Elementary school at Midbope, Education Committee. 
MILLSTREET—Workmen's dwellings (£33, 130), Rural District Council. 


MoigA—Fifty-one labourers’ dwellings (£12,217), Rural District 
Council. 


Мокезвұ—Тжо semi-detached houses, Millgrove, Mr. "Burnyeate. 
таи and additions, residence, Wide lane, Mr. W. 
t 


MovLroN—Alterations to premises, Moulton Branch, Windsford 
Industrial Co-operative Society. 


MEME UM residence, Speen, Trustees of the late Sir Richard 
utton 


NEwsBURY—Removal of old town hail, construction of offices, Town 
Council, 


Nxxrox— Elementary school, Bebington and Neston Е lucation Oom- 
mittee. 


NEWCASTLE —T'ost office, Council. 

NRwCAS TIR (co. Down). —Presbyterian Church, Ret. J. Keers. 
NonrTHLEACH Elementary school, Gloucester Education Committee. 
NorTon—Two houses, Ragworth Estate, Mr. J. Coxon. 
3 extensions (21,450), Council. 
Nonwicu—Wiring supplies, ete., Electricity Committe. 


NonwicH—Heoonstruotion of the sanitary offices, Norfolk and 
Norwich Hospital (£425), Board of Governors. 

OKEHAMPTON —Alterations, Freemasons’ Hall, Town Council. 

Ремвовт —Еопг houses, Mr. J. Seymour. 

PETERBOROUGH—Shops and offices, Park- road, C.- operative Society. 

PocKLINGTON—Alterations to workhouse, Board of Guardians. 

Ровтзмостн Police and fire-escape station (£1,400), Town Council. 

Port TaLBor — Corrugated iron building for public lhbrary and 
reading-room, Bryn. Mr. R. Evans, architect. 


RATLEIOH— Elementary hoys’ school (£2,705), Rochford Hundred 
Education Sub-Committee. 


: Reapinc—Council School, Northumberland-avenue, Whitley, Local 
Education Authority. 


REppITcH—Transfer County Oouncil buildings for educational 
purposes (£2,000), County Oouncil. 


юр кш of secondary school, Higher Education Com- 


Rar 1. Forilion (£13,683), Urban District Council. 

Rixawoop—School (£35,952), Hants County Council. 

RoEHAMPTON —Houses, My. Pennington. 

Rorasury—Parish hall on ground between church house and parish 
church, esiastical Commissioners. 

RorHnzRHAM— Electricity and generating station, Town Council. 

RorHERHAM —Oookery centre, etc.; extensions to Alma-road Council 
School ; айо. Thornhill Council Schools. 

RowLEY—Improvements, Black Heath Council Schools (£783), 
Education Committee. 

RucBv—Motor and house, new speech-room, Governing Body, Rugby 
School ; alterations and additions, premises, Railway-terrace, Mr. 
О. Н. Patchett. 

Вловтютон (DURHAM)—Shope, warehouses, eto., Mr. D. M. Spence. 

SAFFRON WALDEN — House, eto., Borough-road, Mr. J. Mumford ; 
workshop, King-street, Mr. J. Dominick ; villa, Ashdon- road, 
Mr. G. Archer; two houses, Seward's End, Mr. R. Waraker. 

SEAHAM ÜoLLIER Y —Residenoe; Mr. W. O. Mason ; BODAS, Messrs. 
Olark and Sòn. 

SEDBERGH — Alterations, Sedbergh Olub, Managers. 


SHILDON (YoRKs)— Workmen's institute, Directors, North-Eastern 


Railway Co. 


SHIPSTON- ON-STOUR — Improvements, St. Edmund's Church, Church - 


warden 


BLovcu—Romen Qatholic church, Ourzop-street, 


STAINES — Enlargement, Kin 


SIDLESHAM—Alterations and additions to Council School, West Sussex 
and Chichester Local Education Committee. 


SomMERSET BRIDOR— Elementary school (£2,300), County Education 
Committee. 

SovTHaLL—Elementary school, 
Council. 

Зостн ELMSALL—Elementary school (£6,210), Education Committee, 

SovrH Hretron—House, Dr. Henegan. 

Soutu Mrpoms_ey—Five houses near Dipton, Mr. Gillies. 

Вооти WaLEs—Twenty miners’ rescue stations (£40,000), South 
Wales Coalowners' Association. 

SrrYMOUTH—Additions and alterations to public school; architect, 
Mr. Willet. 

Sr. AvsTELL—Hous^, Foxhole, Mr. T. Bassett; two houses, Station- 
road, St. Blazey ; three houses, Ranleigh- road, Mount Charles, 


Western-road, Middlesex County 


Sr. Pancras, N.W.—Free public library, Borough Oouncil. 
STAFFORD—Additional acoommodation, Oouncil School, Wood-lane, 


Education Committee, 
STANLEY—Two houses, North Thorn-terrace, Messrs. Bell and Ошту; 
two houses, Ernest-terrace, Mr. P. Duffy. 
STANNINGLEY—Alterations to chapel ; architect, Mr. W. G. 


S nithson. 
SrALYBRIDOE—Elcotricity undertaking (£25,225), Stalybridge Joint 
Tramway and Electricity Board. 


on-road Council School (S 583“, 
Middlesex County Education Committee. 


STANTON. H1iut—Schools and classrooms, rear of Primitive Methodist 


Chapel (£1,000), Trustees. 


Stow BnipcE—Mission church, Trustees. 


STRANORLAR —Alterations at the National Robertson School, 


SrRATFORD—Additions and alterations, Meesrs, Rice and Sons 
premises, Wharton road. 


Stroup —Craft school, Gloucester Education Committee, 
SUTTON Col. DI RUD — Elementary school, Green-lanes, Education Com- 


mittee 


SwANSEA —Operating theatre, workhouse, Guardians, 
TEESDALE—Post office, Middleton, Н.М. Commissioners of Works. 
TiNGLEY —Bunday school, Wesleyan church (£1,315), Trustees. 

Тон —Alterations, Industrial Co-operative Society, Ohurch-road, Mr. 


W. D. Morgan. 


TREHERBERT—Enlarging chapel, Trustees of Libanus Chapel. 
TuNSTALL—Enlargement, school, Staffs Education Committee. 
TuRRIFF—Burgh Council Chambers (£250), Council. 

TwERTON— Engineering works, Midland-road, Messrs. Aldridge and 


Ranklio 


WALSALL —Manual instruction coakery and laundry work oentre d 
El more - green School, Education Committee. 


WakronD— Special school for epileptio children, Manchester Education 


Committee. 
WASHINGToN—Fifty houses (£14,000), Durham 8 Council. 


WATFORD —Transformer station in Milton-street, Mesers. Bemrose 


Dalziel, Limited; additions to Railway Tavern, Pinner-road, 
Messrs. Clutterbuck and Oo. ; 50 houses, Kensington- avenue, 
Messrs. W. and D. Wilkins ; three houses, King's-avenue, 
Mr. T. Rolfe. 

WavxxDOR— House, Newport-road, Mr. Wilson; alterations and addi- 
tions, house, Bow, Briokhill, Mr. Stilton. 

W ELLINGBOROUGH—Alterations, shop, Oxford-street, Mr. Wools' оп} 

Wrst Солта — Elementary school (£3,000), Education Conrmittee. 

WESTMINSTER, 8. W.—Alterations, Roman Catholic schools (£118,000) 
London Oounty Council. 

WESTON-SUPER-MARE—Primitive Methodist school-chapel, Brighton- 
road (£1,500), Trustees, 

Wuitsy—Elementary school (£2,750), North Riding Education 
Committee. 

WHITTINGTON—Eolargement, school, Staffs Education Committee. 

WicAN—Publio house, Albion Brewery Oo. 

WILLESDEN, N. W. —Dairy sni offices, Kilburn-road ; arii premises, 
Acton-lane—Mr. G. A. Sexton, architect; 58 houses, Dudden 
Hill Estate, Mr. J. C. Hill; two motor garages, A yleétone-a venue, 
Mesars. Trant, Brown, and Humphries; alterations, F public- 
house, Salisbury-road, Messra. Dove Bros.; additions, C. schools, 
Manor. Park- road, Mr. W. J. Maddigon ; additions, ^" George's 
Presbyterian Mission Hall—Mosers. Hukins and Mayell ; shop and 
house, High-road ; two shops, Oricklewood-broadway, Mr. J. D. 
Hunter; seven houses, Stonebridge Pere Mr. H H. Enderby ; ; 12 
houses, Melrose-avenue, Mr. J. Oatto 

WiNGATE —House, Mr. A. Cook ; house, Mr. R. J. Hays. 

WIBKSWORTH —Extensions, town hall (£300), Urban District Council. 

WiRRAL—Additions to administrative block, Joint Hospital Board. 

WosuRN Sanps—House, Brickhill-road, Mr. Е. Wingrave; house, 
Brickhill-road, Mr. О. Н. Wynn. 

WoMBWELL—Elementary school, John-street, Education Committee. 

WooLER—Auction mart, Wobler Auction Mart Oo. 

WonksBOROUOH —Elementary school (£5, 000), Education Committee. 

WonsBoRovaH DaLE—Church, Trustees of the Worsborough Dale 
Wesleyan Chapel. 

YoRK—Farm buildings, City Asylum, Naburn, City Council. 

YsrRAD—English Baptist Tabernacle (£1,300), Trustees, 

¥stRaAD—House, Ystrad Mynach, Mr. G. Davies, 


10997. 


11039. 


11030. 


11035. 


11061. 


11084. 


11068, 


11099. 


11105. 


11109. 


11119. 


111328. 


11134. 


11135. 


11136. 


11153. 


11158. 


11161. 


11163. 


11176. 


11175. 


11183. 


11191. 


11193. 


11231. 


11288. 
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PROVISIONAL PATENTS, 1908. 


Max 21. 


Improvements in apparatus for electrically lighting the 
mouth and cavities beyond during dental or other 
surgical operations. Charles Gartitt and James Baxter, 
12, Mulberry-streot, Sheffield. 

Improvements in or relating to electric automatic 
call boards and apparatus connected therewith. 
James Appleby and Albert Edward Drew, 8, Quality court, 
Chancery-lane, London. 

Improvements in switches for electric lighting and 
purposes therefor. Frederick Hodgson, 24, Qucen 
Victoria street, London. 

Improvements in electric batteries. The New Ignition 
Syndicate, Limited, and Wallace James Lambert Sandy, 
24, Southampton- buildings, London. 

Improved form of electric break or interrupter. 
Ernest Elias Tidboald Badcock Greville, 228, Gray’s-inn- 
road, London. 

Improvements in and relating to starting switches 
for electric motors.  Dagobert Timar and Karl von 
Dreger, 7, Southampton-buildings, London. (Date applied 
for under Section 91 of the Act, June 5, 1907, being date 
of application in Germany.) (Complete specification. ) 

Improvements in eleotro-mechanical regulators or 
governors for electric generators, clectric farnaces, and 
the like. Joseph Louis Routin, 31, Bedford-street, Strand, 
London. (Date applied for under Section 91 of the Act, 
May 24, 1907, 11 5 date of application in France.) 
(Complete specification.) 

MAx 22. 


Improvements in apparatus for transmitting tele- 
graphic signals. William Hamilton, 6, Bank-street, 
Manchester. (Complete specification.) 

Improved process for treating electrolytic copper 
during melting in a reverberatory furnace. Henry 
Davies, 35, Ohancery-lane, London. 

Improvements in portable electric lamps. Henry 
Francis Joel, 74, Windsor-road, Forest Gate, Essex. 

Improved dynamo for motoroars and other vehioles. 
Louis Bachten and Jean Gallay, 52, Chancery-lane, London. 
(Complete specification. ) 

Improvements in electric heating apparatus. Max 
Hankin, 18, Southampton-buildings, London. (Date applied 
for under Section 91 of the Act, May 27, 1907, being date 
of application in Belgium.) (Complete specification. ) 

Improvements in electrical induction clutches. Abram 
Peters Steckel and Francis du Pont Thompson, 7, South- 
ampton-buildings, London. (Complete specification.) 

Improvements in or relating to telephony and tele- 
graphy. Sidney George Brown, 7, Southampton-buildings, 
London. 

Improvements in electrical induction clutches. 
Peters Steckel, 7, Southampton-buildings, London. 
plete specification.) 

Improvements in or connected with electric cables. 
Sydney Paterson and Dundas Alexander Smith Porteous, 
Nor folk House, Norfolk-street, Strand, London. 

Improvérnents in appliances for notifying tho extino- 
tion of a lamp or other flame, and/or automatically 
replacing it by an electric light. William Artbur Jones 
and George Spencer Bowler, 6, Lord street, Liverpool. 

Improvements in and relating to dynamo-eleotric 
machines. The British Thomson - Houston Company, 
Limited, 83, Cannon-street, London. (Allgemeine Elek- 
tricitats-Ges,, Germany.) (Complete specification.) 

Improvements in submarine signalling cable. Theodor 
Petersen and Callender's Cable and Construction Company, 
Limited, Hamilton House, Victoria-embankment, London. 

Improvements in and relating to induction coils. 
John Boultbee Brooks and Frank Herbert Alston, 24, 
Temple-ruw, Birmingham. 

Improved electromagnetic switch for tramway lines. 
Albert Kohler and Fritz Kohler, 345, St. John-street, 
London. (Complete specification. ) 


May 23. 
Electrical circuit breakers. Bertram Thomas and 
Eustace Thomas, Worsley-street, Hulme, Manchester. 
Improved means of making electric light or power. 
John Mabbett, White House, Canonbury-street, Berkeley, 
Gloucestershire. 
Electric ring game. Ernest McKaig, 12, Raglan-circus, 
Weston-super-Mare. (Complete specification. ) 
Improvements in electric bell systems and means for 
operating same. John Matthew Young, 44, West George. 


street, Glasgow. 
May 25. 


Improvements relating to mercury interrupters for 
alternating electric currents. Frederick Willium Watson 
Baker and Arthur Charles Gunstone, 313, High Holborn, 


London. 


Abram 
(Com- 


11299. 


11336. 


11399 


11341. 


11315. 


11346. 


11347. 


11394, 


11101. 


11432. 


11169. 


11490. 


11511. 


11512. 


11517. 


11521 


11551. 


11561. 


11581. 


11593. 


11595. 


11596. 


11699. 


11600. 


825 


Improvements in or relating to the measurement of 
intonsity and tension of electric currents delivered 
by an induction coil. Friedrich Klingelfues, 111, Hatton- 
garden, London. (Complete specification. ) 

Improvements in connection with dynamo-electrical 
machinery subject to fluctuation of load. The Electric 
Construction Company, Limited, and William Buchanan, 
47, Lincolu’s-inn- fields, London. 

Improved method of firing mines and the liko by 
electricity. Julius Pichler, 173, Fleet.street, London. 

Improvements in and relating to electrical power 
transmission systems. The British Thomson-Houston 
Company, Limited, and William Francis Dawson, 83, 
Cannon-street, London. 

Improvements in and relating to the control of eleotrio: 
Circuits and apparatus. The British Thomson-Houston 
Company, Limited, 85, Cannon-street, London. (General! 
Electric Company, United States.) 

Improvements in insulators for overhead systems of 
electric railways and the like. Frank Guillot, 83, 
Cunuo.-street, London. (Date applied for under Section 91 
ol the Act, Oct. 10, 1907, being date of application in 
United States ) (Complete specification.) 

Improvements in and/or connected with conductor 
rails for oclectric railways and the like. Charles 
Hesterman erz and Sydney George Redman, Norfolk 
House, Norfolk-street, Strand, London. 


May 26. 

Improvements relating to electrical relay applications, 
Axel Orling, 22, Southam pton- buildings, Lundon. 

Improvements in protective dcvices for electric 
circuits. Kenelm Edgcumbe and Edgar Isaac Everitt, 
Collindale Worke, Hendon, London. 

Improved magneto-eleotric ignition apparatus. Gustav 
Adolf Unterberg and Friedrich Helmle, trading as Unter- 
berg and Helm'e, 522, High Holborn. London. (Date 
applied for under Section 91 of the Act, Dec. 6, 1907, being 
date of application in Germany.) (Oomplete specification. ) 

Improvements in and relating to incandescent electric 
lamps. Ihe British Thomson- Houston Company, Limited, 
and Thomas Edward Robertson, 85, Cannon-street, London. 


May 27. 

Improvements in electrically heated laundry irons. 
llarry George Barrett and James Ferguson, 182, West 
George-street, Glasgow. 

Improvements in electrical contacts. Siemens Bros. and 
Cu., Limited, Queen Annes chambers, Broadway, West- 
minster. (Siemens und Halske Akt. - Ges, Germany.) 
(Complete specification. ) 

Imp: ovements in or relating to switch arrangements 
for starting electric motors. Siemens Bros. Dynamo 
Werk,, Limited, Bertie George Payne, and Ernest Schupp, 
139, Queen Victoria-street, London. (Complete specification. ) 

Improvements in continuous-current machines. Siemens- 
Schuckertwerke G. m. b. H., 251, Strand, London. (Date 
applied for under Section 91 of the Act, July 27, 1907, 
being date of application in Germany.) (Oomplete specifica-. 
tion.) 

Improved manufacture of met al incandescence filamont& 
freo from carbon. Siemens und Halske Akt. - Ges., 
Birkbeck Bauk-chambers, Southampton-buildings, London. 
(Date applied for under Section 91 of the Act, June 8, 1907, 
being date of application in Germany.) (Complete specifica- 


tion.) 1 
AY 28. 


Improvements in high-tension distributors for electric 
ign. tioa in internal-combustion motors. George Jack 
aul Elward Frederick Robertson, 121, West George-street, 
Glasgow. 

Ci; bon steadier for aro lamps. Edward Cunningham, 
jun., SL, North terrace, Tarbrax, Cobbinshaw, Scotland. 

Improvoments in or relating to apparatus for elec 
tically igniting miners’ safety lamps in mines. 
Albert Edward Best, Robert Octavius Best, and Maxwell 
Best, 33, Chancery-lane, London. 

Improvements in dynamo-electric generators and 
motors. Edward Bentall Gray, 23, South impton-buildings, 
London. 

Improvement in magnetic olutches. Bernard Mervyn 
Drake and Robert Wilson Smith, 66, Victoria street, London. 

Improvement in magnetic clutches. Bernard Mervyn 
Drake and Robert Wilson Smith, 66, Victoria-street, London. 

Process of producing filaments for electrico incan- 
descent lamps of vegetable oils and resins. Karl 
Rittersberg and Hermann Rubert, 67, Knesebeckstrasse, 
Charlottenburg, Gernrany. (Date applied for under 
Scction 91 of the Act, Sept. 6, 1907, being date of 
application in Germany.) (Complete specification. ) 

Process of producing filaments of Chinese ink for 
electric incandescent lamps. Karl Rittersberg and 
Herwann Rubert, 67, Knesebeckstrasse, Charlottenburg, 
Germany. (Date applied for under Section 91 of the Act, 
Oct. 30, 1907, being date of application in Germany.) 
(Complete specification. ) 


826 


11608. Improved manufacture of tungsten incandescence 
filaments. Siemens und Halske Akt. - Ges., Birkbeck 
Bank-chambers, Southampton-buildings, London. (Date 
applied for under Section 91 of the Act, June 8, 1907, being 
date of application in Germany.) (Application for patent 
of addition to No. 16489/07.) (Complete spetifiontion.) 

11607. Illuminating canopy electrically lighted underneath 
for biliard and operating tables and the like. 
ae Ranier Orook, 5, Oarnaby-street, Regent-street, 

ondon. 


COMPLETE SPECIFICATIONS ACCEPTED. 
( To be published on June 11.) 


1907. 

8842. Electric motor controllers. Schattner. 

11288. Alternate-current motors. Fynn. 

11347. Telephonic dictating system and devices. 
(General Acoustic Company.) 

11352. Electrically operated or controlled whistles or sound 

: sig apparatus. Bruce. 

11459. Electric switches. Tucker. 

11471. Electrodeposition of metals 

11520. Electric switches. Tucker. 

11695. rr т Amalgamated Radio-Telegraph Company. 

ei 

11794. Control of electric motors. Lang. 

11808. Telephonic apparatus. Graham. 

11874 Combined electrical and mechanical systems for the 
storage of power. Siemens Bros. Dynamo Works and 
Poynder. 

12299. Systems for electrically operating railway signals, 
points, and the like. British Thomson-Houston Company. 
(Allgemeine Elektricitäts-Ges.) 

12368, Electric ampere- meters, voltmeters, and the like. 
Lehmann. 

12633. Methods of producing electric oscillations. 
vos applied for under International Convention, 


Heys. 


Cowper-Coles. 


Galletti. 
Jan. 29, 


Methods of producing eleotrio oscillations. Galletti. 

(Date applied for under International Convention, March 9, 

12635. Wireless telegraphy. Galletti. (Date applied for under 
International Convention, Dec. 29, 1905.) 

12636. Wireless telegraphy. Galletti, (Date applied for under 
International Convention, Jan. 24, 1907.) 

15298. Apparatus or devices for use in submarine signalling. 
Gardner. 

15419. Receivers for wireless telegraphy. Walter. 

18942. Means for receiving intelligence communicated by 
electric waves. Pickard. (Date applied for under Inter- 
national Convention, Aug. 30, 1906.) 

20229. Electric motor starters and regulating rheostats. 
Allgemeine - Elektricitáts Ges. (Date applied for under 
International Convention, Sept. 12, 1906.) 

91860, Method of insulating transfermers and other electric 
apparatus. Siemens Bros. Dynamo Works, (Siemens- 
Schuckertwerke Ges.) | 

23585. Method of producing electric illuminating bodies by 
causing raw metallic threads to beoome incandescent 
by means of the eleotric current. Fairweather.‘ (Gluh- 
lampenwerk Anker Ges.) (Rights under Section 91, 
Patents, etc., Act, 1907, not granted.) 

33778. Manufacture of eleotrio resistances. Duy. 
Elektrischer Ziinder Ges.) 

94017. Measurement of electrical power. Arcioni. 

34074. Measurement of electrical power. Arcioni. 


1908. 

268, Production of high-frequency electric csoillations. 
Eisenstein. | 

000, Multiple switches, particularly applicable to automatic 
telephone exchange selectors. Siemens Bros. and Co. 
(Siemens und Halske Akt.-Ges.) 

1608. Electrio switch boxes or cases. Garforth and Bousfield. 

1613. Apparatus for noting down telephone conversations 
and the like. Schmid. 

$308. Electrically selecting one of several receivers con- 
nected with a common conductor. Siemens und Halske 
Akt.-Ges. (Date applied for under International Conven- 
tion, Feb. 11, 1907.) 

$481. Holders for electric incandescent lamps. 
Dynamo Works, Limited, aud W heat. 

$505. Current collector for electrically-propelled vehicles. 
Mertens. (Date applid for under International Conven- 
tion, Feb. 16, 1907.) 

$689. System of push-button apparatus for operating or 
controlling eleotiio fis Маг. (Application for Patent 
of addition to No. 5958/07.) 

4139. Lifting magnets for cranes. Bloxam. (Markische 
Maschinenbauanstalt Ludwig Stuckenholz Akt. Ges.) 


4166, Multiple-rate electricity meters. Evans. 


12634. 


(Fabrik 


Siemens Bros. 
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COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Name. 


Electric Lighting and Supply.— 


Amount 
paid. Last price. 


£ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70.000 : es r 
Aron Electricity Meter бре Cum, Pi ef. Shares, 1-125 000 1 .. 23/32- 
‚ Мов, 5,0000 err IH l .. 3/16 5/16 
British Aluminium Oo., Ordinary, 2 001-40,000.............. 5. 34-38 
— 17 cent. Cum. Pref., 000 ........-- +... ене 5. 1-44 
— —— “A” 6 per cent. Cum. Pref., 1-20,000 .............. 5. 41-1 
—— — 4 per cent. Funding Certificates, 1-20.000 .......... b 54.156 
5 per cent. let Mort. Deb. Stock, Red. ............ 100 .. 1041 
бу рег cent Loch Leven Deb. (вер . Red., 1-3 000 100 .. 97-100 
British Insulated and Helsby Cables, Ord., 1-100,000........ 5 £364 
per cent. Cum. Pref., 1-100. 0000- E 5 53-61 
44 per cent. Mortgage Debentures ................ 100 .. 102-106 
British Tnomson-Houston Uo., 44 per cent. lst Mori. Deb. 
Stock, Rel.... ооо ононе оное 100 . 95 98 
British Westinghouse Elec. and Manuf. 10 per cent rref., 
275,001-475 000 .................... „„ „ „ 4 „„ 5 .. 7/16-11/16 
4 per cent. Mortgage Debenture Stock ............ 100 .. 4590 
Brush Electrical Engineering, Ordinary, Nos. 1-105 721 .... ё .. 03 
— — Non. Cum , 6 per cent., Prein. 2 3/16-7/16 
at per cent. 1st Debenture Stock.. 100 .. 70-75 
4 per cent. 2nd Debenture Віоск.................. 100 
Callender’s Cable, Debenturees . 100 .. 107-109 
Ordinar gg 5 93 103 
5 per cent. Pref. .............. F 5 51-54 
Consolidated Electrical Co., Ordinary, 1-110,000 ............ 1. 8-5 
Crompton and Oo... „ 171 
5 per cent Ређепбагев............................ — .. 
Dick, Kerr and Co., Ordinary, 1.260 000 .............. 1 ..11/16-1 5/1 
6 per cent. Cum. Pref., -305,000 .................. 1 3x 1-14 
M рег cent. Debenture Stock, Red. ................ 100 .. 10:104 
Edison and Swan United, A" Shares, 1-99. 2. 5. x 4-3 
“ А” Shares, 01-017,139 .......... б. 885 
5 per cent. Debent ure... 100 
4 per cent. Deb. Stock, Rede... „ 100 78-81 
Electric Construction, Nos. 1 to 112. 10obo. ee 2 4- 
7 per cent. Cumulative Pre... 14-12 
4 per cent. Perp. 1st Mort. Db 100 61-68 
Blectrolytic Alkali Co., Ordinary, 1-202,218 ................ 1 5/16-5/16 
Ferranti, Limited, б cent. lst Mort. Deb. Stock, Red .. 100 75 80 
General Electric Company (1900) 5 per cent. Cum. Pref. .... 10 73-84 
4 per cent. let Mort. Deb. Stock .................. 100 87-90 
W. T. Henley’s Telegraph Works, Ordinary ................ 5 orn 
44 per cent, Prefer ene. n 5 .. 5 
44 per cent, Debentures ...................-...... 100 .. 104-106xd 
India Rubber, Gutta Percha, and Telegraph Works ........ 10 .. 16% 
4 cent. Debentures .........................666 100 t8-1 
National Electric Construction Co., 1-170000 .............. a-h 
Parker, Thos., Limited, Ordinary ....................;.+... 0 10-104 
Peebles (Bruce) and Oo., 6 per cent. Cum. Pref, 20,001-50,000 5 5 — 
Telegraph Construction and Маш(бепапсе.................. A 1 
— per cent. Bonds „6 „ „„ „ „⸗yꝙkk „ „„ „„ оо оо ое оо 100 „ 101-103 
White, J. G., and Oo., 6 per cent. Cum. Pref., 1-15,000...... 10 .. 7484 


Name. pus : 
Adelaide Electric Supply Co., 6 p c. Cum. Pref., 1-10,000.... 6 .. ag 
Bournemouth and Poole, Or iinary . 060 10 .. 10-11 
44 per cent. Cum Pref., 7 501-15 T e e AU. ШЕ 94-108 
6 per cent, Cum Second Pref., 15 001-22,500 ........ 10 .. 104-11 
——— 44 per cent. Debenture Stock, Nee. 100 .. 102.05 
Bromley tees) Electric PEN aud Power Co. ....... m | 5 .. 44-5 
4 per cent. lst Debenture Stock, RSed·d .. 10 .. 497 
Brompton and Keusington, Ordinarr nnn 6 64-74 
7 per cont. Preference. . . . . . „ rr 6 .. 63-72 
Calcutta Electric Supply Corp., Ordinary Nos. 1-100,000 .. 5 .. b xd 
Cambridge Electric Supply Company, #10 Ord. ............ 8 125-1 
Canadian General Blectric Co, боштон Shares $100 . 86- 
7 per cent. Cum. Pref. Stock.. . . . . . eee „ $100 .. 18-110 
Centra) Electric Supply, 4 per cent. Guar. Deb. Stock ...... 100 .. 9/-100 xd 
0 Cross, West End, and Oity Electric Supply, Ord., 
1 av NUES WEN Eus 8 ^ 54-53 
per cent. Cum ` : "re 
——14 r cent. Debenture Stock, Red. 5 „ „%% 06 оо ое ообо 100 . 8585 
“ City Undertaking,” "EP с Cum. Pref, 1-400000 .. 5 . 33-41 
ditto ( 905) 40,001-80,000 ............ 5 kg 
Chelsea Electricity Suppl. Mn b * 
——— 44 per cent. Dobentures . . 4 3 , 100 .. 101-14 
Chi Edison Co., lst Mt. 5 po. 5 yr. uid. Bus. Red. 
1- буо су ирке ины ete бирни 1000 oe -— 
City of London, Ordinary „„ „ „ „ „ „„ „%%% „%%% „„ „„ „„ „ „„ „ „ „ „ „ „ 10 е 9-10 
6 per cent. Cumulative Pref. ...................... 10 . 12-15 
44 per cent. t'ebenture Btock ........ . 100 .. 124-127 
— ceut 2nd Deb. Stk.. Rede 100 .. 102-105 
City of Wellington Electric Light and Power Cu, 5 per 
ceut, Re.istered lst Debe., Ked., 1-1 650................ . 00-55 
Cordoba Light aud Power Co, let Mt. stl. 5 per cent. Bds., 
Red., 1.0 uuf „„ eee e 100 е 90-98 
County of Durbam klectrical Power i istributlon Co., 
Ordinary, 10,001-50,000 ..................-.............. 6.4% ES 
5 per cent Preference, 1-50,000.................... 5 .. 
County ut одор Elec. Supply, Ordinary .................. 10 .. 78 
— — 6 per cent. Uum Pref. ................+ 74 10 .. 10-1 
44 per cent. Debentures Prov. Certa. All ра., ка. 100 .. 107-110 
44 per cent. 9nd Debentures Prov Certs .......... 100 97-100 
Rdmuudson's Electricity Cor puration, Ordinary, 1-50,000.... 5 .. iè 
6 per cent. Cum Prell. 5 .. of 
45 per cent. First Mort. Deb ....... enn n n 100 .. 75 
Electrical Development Со. of Ontario. 5 per cen» let 
Mort. 20-year void Bonds, 10.751-15,750 ................ — .. 85-86 pc 
Electric Lt & Traction Co. of Aust, 6 p c. Cm. Pf., 1-30,000 5 224 
5 yer cent Debenture stuck, Rd .................. 100 
Electric supply Co. of Victoria, 5 per cont. lst Mt. Deb. 
моск, Rec... . . . . r 100 .. 90-85 
Folkestore Klectric supply, Urd., Nos 1-10 000.............. 6 . 9-1 
Б per cent. Cum Pr el., Nos. 1-10.00) .............. LB s. 5-55 
44 per cept. First Deb Stock, Red. ................ 100 . 94-97 
Hove E ectuic Шаһ! g, Ord., 1-15,000...................... 6 6-64 
Indian Klectric Supply and Traction Co, 6 per cent. Cuu- 
struction Deb. -tuck, Roe... „ 100 . 95-98 
Isle of Wignt Elec. it and Par.. 4j p.c. Db. BUE, Коч .... 100 £0-93 
halgooriie Electric Puw.r and Lighting, 6 рег сеш. tu 
biet. 1-150, 000... . . . . . rt 1 rr 1 2 
E e: singtun and W Elec. Lt , Und, 1-21. 000 . 5 8 
Kensington and -Knightebildge aud Notting um, 4 per 
cent, Debenture btock, Rd.. . 100 .. 97-101 
Kidderminster and Dist. Elec. Lighting and Tracuon, Prol. 10 .. 94-104 


Amount 


Name. Ni 
London Electric, Ordinary ..... FCC EE у» 
6 per cent. Pref. . 6 .. 
4 per cent. 1st Mortgage Debenture Stock, Red.. . 100 НА 


Madras Electric dock Hen ere Corporation 5 per c- nt. Construc- 


tion Deb. 8 Prov. Certa ), all paid ........ .. 100 
Metropolitan соно лос .001-200,000 5 
44 per cent. First MA gage Debenture Sto k...... 100 

44 per cent. Cum, E. 5 

34 per cent. Moitgsge Denenture, Кей... 100 


Mexican Klectric Light Co., г cent. lst Mort. Guid tds 
. 1935, C 1-1,000 ($100), b 1-5,000 ($500), l 
Mexican н! and Power Co., Capital Stock 
Y cent. 1st Mort. Gold Bonds, Bed., 14, 000 
($500), 4,001-14,000 ($1,000) .. 
Midland Electric Power Dis., 44 p. „с. 1st Mort. Deb... 


N томо 7010.75 G00 Blectiic Supply, Ordinary, 1-57, 008 т 
385 75 001.87. 500 (lasned at £2 prem., des. paid .. 5 
5 per cent., Pref., 1-67,009 . 5 
Notting Hill Electric Lighting 10 


4 per cent. Firat Mort. Debs. Nos. 1 500 (Beg. ) ‚ 100 

Oxford Electric, Ordinary, 1-96 and 40-14,310.. 
per cent. Debenture Stock ...................... .1 

River Plate Electricity Co., Ord., 1-119 687 & po: m = d 1 

6 per cent. Non-Cum. Pref ‚ 1-100,000 .. 

5 per cent. Debenture Stock Red. .. 

Rosario Electric Co , 6 per cent. (um Pref , 1- 20 000. 

6 per cent. Cum. 2nd Pret., 1-15 000 

Boyal PCM Company of Montreal, 44 per cent. First 

Shares Mortgage Debentures ..... 


Shawinigan Water and Power Co., 5 у. гс, Сета. ist У Mt. Кав, — .. 
Smithfield Markets Electric Bupply. ото 1-12, оне" 5 .. 
4 per cent. Debenture Btcck . „ 
South London Ordinary. 4 
South Metropolitan Electric Light end | Power, ( Ord. 15 
7 рег cent. Cum Pref ос 4 
44 per cent. 1st Mort. rt. Deb. . 100 
Bt. James's pen Pall Mall, OFOINAET: A 101- 1-20,0 080. 5. 
7 per cent. Pref. . 6 s. 
34 per cent. De. e 
Urban Electric Supply Co., Ordinary, 8-30 007 . 6 4. 
5 per cent. Cumulative Preference, 50 001 80, 000. 5. 
44 per cent. First Mort. Debentu: e 1 Red. (11110. 
V estminster, Ordinary o P. Съз 
—— 44 per cent. "Cum. Pref., 110, 101. 158,251 . 5 
Electric Tramways.— 
Amount 
Name. T. 
Anglo-Argentine, 6 per cent. Cum. Pref., 1-260,007 ........ 5 
10 rer cent, Non-Cum. 2nd Pret., “0, 008-280, 007 .. 5 
Permanent 6 per cent. Debenture r tock, 1888 ...... 100 .. 
Auckland lec ш 5 р © OD Mor. Deb. Stk., Red. 100 
Barcelona Tramways, Ord., 1-20 000 ........................ 10 .. 
5 per cent. Gan Bret ony 1-10,000 ............ 10 .. 
5 per cent. Deb., Red., 1-600 ...................... 100 .. 
44 per cent. Red. Deb. Stock ...................... 100 
Bath Elec Tramways, Ld., Pref. Ord. Shares, 75,001-150,606 1 
5 per cert. Cum. "Pret. Shares, 1-75,000 ............ 1 


Віз ming! am and Midland Trams., 44 p. c. let Db. Stk , Red. 100 
Blackpeo) ano Fleetwood Tramroad 0 


„ 6 „%%% „% %%% „%% оосо „% „„ „ ев 


Bombay Elec. Supply al d Trams Co., 6 percent. Cum. Pref. 10 
4) per cent. Deb. Sı: ck, Re e... ͥ 100 
Brisbane | ramway Invest., O. d, 1-75, F 5 
5 por cent, Cum Bret., & 4. 1-75, 00 ũ cu]1m:ꝛ 11 = 

44 per ent Deb Stk, Bed., Prov. мепа а all р: 
British Cuirmbia Electric R. liway Co., Ord Оер ЫБ 10 
(nd Pref. e 


5 per cent. (um. s гре ual Pref, Stock 100 
44 per cent. lst Mt. i (be., Nos. 1-6,250, of £40 each EE. 


44 per cent. Vancouver P., wer Deb... Ve 
British Kiectric Traction, Ord. 1-300,000 & 60, 001-90, 000. 10 
6 per cent. Cm Pr., 5).0001-60 000.. Ys 10 .. 
5 per cent. Perpetual периге e Stock . . 100 
44 per cent 2nd Deb. Stock. 100 
Bueno Ayres and Belgrano 1 паш 3 5 
“ A" 6 per cent. Cm. Р! ‚ 1-46,000 Vote oA d sues 5 .. 
“B” 6 per cent. Cm. Pt, 1-27 500.. 5. 
5 per cent. Deb. Stock, Bea. oe 100 . 
Prov. Cert., all paid . оа RU. s 
Buenos Ayres Electric Trams, 5 p.c. Deb. di k., Ked 100 .. 
Buenos Ayres Gd. Nat. Trams. . 94 per cent. Pref. Deb 
ds, Red., 1-LO00 .................................. 100 
6 per cent. Deb. Bonds, Red., 1-2,276 .............. 1 
Buenos A Lacrcze Trams. Co., Btg. 5 per cent. 1st Mort. 
Deb. Btock, Red. ...................................... 100 
Oalcutta Tramways, Ord., н EIN 8 8 
5 per cent. Cum. , Nos. 1 30,000 .. 5. 
44 per cent. 1st Deb. tock Red. . 100 . 
Cape Electric Tramways, Nos. 1-480,000 .................... 1 
City of Birmingham Tramways, үе 5 r cent. Cum. Pref...... 5. 
4 per cent let Mortgage Deb, T 3, 5000 | 100 
City of Buenos Ayres Trams. Co. (1 5 
—— per cent. Deb. Stock, Med. 905 . 100 
сеш Klectric Tramways and Lighting, 5 per cent. lst 
e Debenture Stock ‚Кей. ...................... 100 . 
Cork ) Electric Tramway and id Lighting Co., Ordinary 1 10 
6 pet cent. Cum. Pren eee 10 
4 per cent. Debentures ............................ 00 . 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ........ 10 . 
s per cent. Pref., Nos. wil hin 1-60,000.............. 10. 
54 per cent. Mort. l'ehs., 1-5,000 Red 100 .. 
Hastings aud Dist. Elec. Tram Co., 44 с. Deb. 8tk , Red.. 100 .. 


Havana Electric Haliway Consolida Mort. 5 per cent. 


60- тоаг Coupon Бош Уо 1995; 1-6957 ................ $1,000 
Imperial Tramways, Ordinary.. 1711 е гое онна | | 
6 per cent. Cum. Pref. ............................ all 
44 per cent. Deb. В{осЁ............................ 100 

Isle of Thanet Electric Tramways aud Medline: ? per cent. 
Cum. Pref , N: a. 30,001-60,000 . как 5 
4 per cent. ist. Mt. Db Stock, Red... ... 100 
Kalgoorlie Electric Tram ways, 1-250, 000... ended ds eda qued Eus 1 
——— 5 per cent. “A” Deb. Btock TION MER LOO 
—— 6 per cent. B" Deb. Stuck ...................... 19 


Kidderminster and District Lighting and Traction, Pref.. 
Lancashire United Tramways, [кине Б рег ‹ cent * Prior, 


Lien Deb. Stock, Red... 00 
£296,500 2nd Mort. Deb. Rtock ..................-- — 

288.350 Deferred Deb. Stock 8 1 3 5 paid) Он = 

Lisbon Electric Tramways, Limited, 1-594,188.... 1 
6 per cent. Cum. » Nos ———— В 


— D per cent. Mort. Deb., Нов led 100 


Last price, 


Last price. 
£ 


-6 
.8 354 716 


140-145 
104-107 


96-99 


A 
PAM. Last price. 


Name. " а 
£ 
London United Trys. (1901), 5 pens Cum. Pref........... 10 
4 per cent. 1st. Mt. D Db. Btoc xa . 100 15 
Madras Elec Trams. (1904) 5 рет cent. Deb. Bik , Red. . 100 95-98 
Manila Elec. R. R. and Lightg. тр. 589 c. 1% Llen an and oll 
Tr. Binkg Fund Gold Bonds of 1965, Red, $1,080 .. 86.90 
Manx кос 78 Oo., 54 p.c. Cum. Pref., А Mas and 
oe 5 ee * 
iy per cent lst Mort. Deb. Stock, Red. 100 . à 80 
M. t ropoliten Elec. l'rams., Defd., 1, 0. 800 1 514, 016. l1.. 32 
5 per cent. Cum. Pref., 500,00 000.000... NEN | 1116156 
4 per cent. Deb. Stock, Ned. 00 . -97 
Mexico Trams. Co, Gen. Cons. ist Mort. 50.5 ear 5 per cent, 

Gold Bonds — .. 884-89) p.c. 
Milwaukee Electric Rail and i ighi, 5g er cent. 30-уг, Сор 

Mort Bonds, 1926 1-5,500 sun 7 .001-8,000 -$1,000 .. 103-105 
M Street Rail. ‚4 per cpt. Sterling Deb., 601 2. 000 
New Genera) Traction, 6 per с. ші. Cum Fret., 1-10 000 and 11308 

ENSURE SUADERE ARMOR РКАН 5 .. i 
Oldham, Ashton, and Hyde Tramway, Urdinary ............ 10 .. bl 
5 per cent. Cum, Pref. 10 . -9 
Perth Elec. Tramways (W A), 5 per cent. 1 Mrt, Leb. Bk. "o .. 103-106 
Potteries Electric Traction, Ordin 05 dm РИЧИ КЕ i 
per cent. Cum. Pref., 500, 1-545 000... 8 1 UN 
per cent. Debenture Stock.. 525252 100 91.80 
Provincia] Tramways Co., Ordinary, 1 2.912. e 42-54 
r cent, Cum. Pref., 1-10,000.................... 10 . 94-10 
0 0% ec. Tramway and dupply Co., 6 p.c. гаш. un 
E * 5 ee 
44 per cent lst Mort. 1 eb. Stock, Red... .100 . xd 
Sao Paulo Tramway, Light, and Power 9 100 .. 129-134 
5 per cent. Jat Mort Deb, Red. 1929, 1-12,000 .... .. 954-974 p. o. 
South Metropolitan Electric Tramways and Lighting Co. i 
6 per cent Cum. Pref., 19,571-169,5 0, Prov. du РРР d 1 
4 cent. Deb 8t ck, Red. 1940.. ................ га -81 
Sunderland District Electric Tramways, 5 po let Mort. 
Debs., Red., 1-1 600 .................................... 00 .. 73-78 
York: hire (West bidipg) Klec Tram. Co, pa i bs 110 M d 5 .. 1-1 
6 yer cent. Cum. Pref., 1 1.. 5 .. 
44 per cent. 1st Deb. Stock, Кед. . ` 100 i b 
Electric Rallways.— 
Amount 
{ Name. paid Last price, 
Central London, Ordinary .................... iene Rp wen 100 .. 91.84 
„„ „„ VR sence M : 
— — | p с Deb. Жс (DIY. Script. Jerta., ‘fully paid) . .100 . 101.103 
City and South Loudon, Consolidated Ordinary а 100 . 40-42 
—— per cent Debenture Stock . ENS 100 .. 100-105 
—— 5 per cent. Pref. Stock 91 оооооооб овоо осоо eres осоо 100 ee 113-116 
— MÀ 50 97 ГТ] '96 ees20690620009€000602254090209299 100 e 112-115 
зз » „ ill! ůĩ ава 100) uu 110-1135 
— [T] ? r ооевоооено во овоо овоа оо но 100 è 105-108 
Liverpool Overhead, 5 per cent. Pret. оон. 10 . 10-105 
Ordinary, 1-50,000 10 .. 41 
4 per cent. Mor e Debentures, "Red, 1. 1, 700 .. — . Я 
Underground Electric lways o годов, 5 per cent 
колаш ee Notes ———————— ED s 
Deposit, ipts 6959 „4 6 eos 2292999 566 2 „6 „6 „ oe — ee 39-43 
Telegraphs and Telephones.— : : 
moun 
Name. paid. Last price 
£ 
Amzzon Telegraph Co., 1-25,000 . e (1 wx 2-5 
5 per cent. Debs., Red., within 1- 1, 069 AMAA 100 .. 84-87 
American Telephone and d Telegraph 1 Collat. I ruat 4 i aad cent. 

Bonds, 1-28,000 and 53 Sa bc tns ...91,000 .. 87.80 

Anglo-Amel ican Telegraph Lo, "лању >. i 100 .. 659.62 
6 per cent. Preferred Ord юну . 100 .. 104-106 
Deferred Ordinary ................................ 100 .. 174-178 

Anglo-Portuguese Telephone Co., 5 per cont. lst Mort. Deb. 

St ck, Ked е оосо оеооое ое всовово оосо оо оеоео оо оз оооео е 2 2 2 2 „ „0 100 . 99.102 
сын TelepLone e ß IA ws 5 7-7 
Commercis] Cable Co., Bter. 500-year 4 p.c. Deb. 9 Red.. 100 .. 84 
Cuba Submarine Telegraph to., uroer 1 1-16, 0.2005. .. 10 . 71-8: xd 

10 per cent Freference, 1 C 10 .. 153-163 xd 

Direct Spanish Telegraph lo., бгавыу "rr Quae ese. СОП Же uw 
10 per cent. Cum. Preference c" 9 

per cent, Debs., 1-600 .......................... O . 100-103 

Direct United States Cable Со........................... e. 20 . 1534 

Direct “eat India Cable Co., 44 p«r cent. Debs, reg. 

within 1-1, 200, Бей..................................... 100 100-102 
Eastern and South African, 4 per cent, Mort. Debs., within 

1-3,000, 1909.. 100 .. 99-101 

4 per cent. Reg. “Mort. Debs. (Mauritius subsidy), 
oi ð v ied ieee WE TE ES 25 ..100 1024 
Eastern Kxtension, Australasia and бшщ, E 300 0.0095. . 10 .. H3 
4 per cent. Mort. Deb. Stock, Perp. . Секе ж» AOU? sex = ШЕ 4 
Easte:n 5 Co., Urdinary Stockek kd 100 
54 per cent. Preference stock .................... 100 834-864 
4 per сері. Mortgage Debenture stock . —— OD 100 . 1004-1024 

Great Northern Telegraph Co. (.f Copenhagen) ............ 10 .. 2-29 

Halifax and Berm Cable Co., 44 per cent. lst Mort. 

Debs тшщ 5 -l, hoe men MER A . 100-102 
Indo-Kuropean elegraph C00 00 $ 
Marconi's Wireless Telegraph Co, Nos. 256,128-284,190...... Ius 4-8 
Monte Video Telephone Oo., Ordiuary, 1- 2,680 — € 1 ..29/32-11 

5 per cent. Preference, 1-86,492 . ence nnn 2 .. 15/16-15/16 

National Telephone, Preferred ............................ 100 108-110 
Deferred Stock 100 .. 110-112 
6 per cent. Cum. First Pref.. e e e 10 40 12 

——— 6 per cent. Саш. Second Реон 10 .. 104-194 

—— 5 per cent. Non. Cum. bird Pref.. „ 55 
34 per cent. Deb. Stock, Бей....................... 100 .. 101 
4 per cent. Deb. Stock, JFC 100 .. 1014-103, 

Oriental! Telephone and Electric Compavy.. 1 ..15/16-1 7/16 
6 per cent. Cum. Pref. ............................ L us 1111 

Pacific aud European Tel., 4 p c. Guar. Doe Med: kb edi 100 .. 1014 

United River Plate Tele. Co., гүү: Сын 00000 . 5 .. © 
5 per cent. Cum. Pref. i 44 83 
44 per cent. Debenture Stock, Red. . 100 Et 

Telepbone Uo. of Egypt, 44 (à per cent. Deb. Stock, Red. . 100 .. 1 

West African Telegraph UO. .............................. 10 .. 10-104 

West Coast of America, 1-50,000 and 535,001-53 008 e$ .. 99. 

4 p.c. Dube., 1-1, 500, guar. by estern Telegraph -. 1 " 1 

West India aud Pauama Telegraph Co., „ .. 10 . 19,3 28/34 
6 per cent. Cum. 1st Preterence.. „+... 10 ue 849 

b per ont. Cum 2ud rreference .................. 10 .. 94-1 

——— 5 per cent. Debs., Red. 1-800..... e % %% аа оо овоо оа ое . 100 ee 101-1 
Western Telegraph Co., 1-207,930 ............ че ЗЮ 134-134 

—=— 4 per cent. Debenture Stock, Red. 6 0% % овоо овоогоо оо 100 өө 1004- 4 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 


Line 


Total | Passengers | Car miles 
Week. | 3 1908. 1907. Ending |„есејріа! carried. run. 
£ £ £ £ 
Aberdeen Corporation .......... 1,590 | 1,505 |+ 85 — А 275| 24 May 51| 72,605 | 17,676,000 | 1,529,682 
Ayr Corporation as 26 87 — 20 — 8 8 „ 15) 15,285 608,789 378,834 
Baker Street and Waterloo Ry... 2,910 | 2415 | + 625 | +15,329 ki — - = = — 
Birkenhead Corporation ........ 1,100 | 105 |+ 95| + 370 | 8565/2563 | March 51| 56,408} 11,696,691 | 1,584,743 
Birmingham Corporation ...... 6,445 | 6,976 | - 531 — 564 31} 18,557 | 6,852,098 215,345 
Blackburn Corporation ....... 1125 | 1,549 | - 225| + 97 | 2580 25 „ 25| 54,961 | 10,094,028 | 1,002,572 
Blackpool Corporation 606 | 1,733 1,127 | — 1,488 | 174 | 174 = == a = 
Blackpool-Fleetwood Trams..... = = = = 164 | 164 Dec. 51| 34,819 | 2,707,918 625,110 
Bolton Corporation ............ 2,427 | 2,509 | + 118| + 671 | 42 | 42 | March 51| 111.294 | 25,410,690 | 2,411,969 
Bournemouth Corporation...... 1,474 | 1,565 — 91] - 1,206 | 291 „ 51] 83,663) 13,603,610 | 1,765, 
Bradford Corporation .......... 4.839 | 5464 | - 625 | + 1,496 | 98 95 51| 232,427 | 46,728,977 | 5,167,261 
Brighton Corporation НЕТЕР 875 816 |+ 57| — 350 |17191] 17-191 s 81| 50,652 | 10,759,510 5798, 
Bristol Tramway Company 5014 | 5,018 | — 4 — 634 | 514 „ ZII 266,769 | 46,902,257 | 6,178,826 
Burnley Corporation............ 1,260 | 1216 | + 44 — 193 | 193 „ 31| 62,699| 11,967,4¢8 ,205, 
Burton Corporation ............ 765 278 — 15| — 233 9 „ 51| 15,576| 3,383,527 421,317 
Cardiff Corporation ............ 1,860 | 1,820 |+ 40 — 50% 132 5 d 51| 106,550 | 24,438,164 ,624, 
Carlisle Tram ways Company .... 181 176 |-- 6 — 8:5 8:6| Рес. 51| 10,254 | 2,790 699 850,417 
Central London Kailway........ 7,077 | 5,780 1,27 - 657 6 6 „ 31 ,298 | 43,057,897 | 1,279, 
Charing X. Fuston, & Hamp. Ry 5.345 — — — 7i 64 = = T 
City aid south London Railway 2825 | 5020 | - 17: | + 6,125 9 64 |h June 30| 82,456 | 10,048,780 = 
Colchester Corporation 181 19 — 14 — 8 8 |*March 51| 10, 588 2,457,553 320,788 
Cork E. T. and L. Company .... 545 | 5321 |+ 21|- 458 | 154| 164| Deo 51| 25,032 5.966.564] 89198 
Croydon Corporation............ 1.524 - — — 1300 12 0 March 51| 62,065 | 13,514,918 | 1,502 408 
Darwen Corporation 2 7 257 — — 723! 7°83 — zm an = 
Dover Corporation.............. 188 280 | - 92! — 326 43 43 „ 31| 12,468; 3,178,063 ,406 
Dublin and Lucan Electric Ry... 130 16|+ 14| + 6| 68 63 — 2 ЖЕ 
Dublin B...... 88 5,550 | 5.926 | - 374| — 1,9.0 59 | 483 = = ES 
Dundee City Tramways ........ 1,144 | 1195 |- 81 — 22 | 22 Мау 15| 57,672 | 16 554,905 | 1,162 792 
Bast Ham Corporation.......... 965 84|- 21|- 628! 14 14 | March 31| 47,140 | 15,049,240 | 1,062,151 
Glasgow Corporation............ 18,:89 | 18,125 | + 163| .-11,229A| 1774 | 169 May 31| 887,381 | 224,063,098 | 20, 350. 357 
Gloucester Corporation ........ 262 591+ 3 — 15 16 | March 51| 15,033 3, 182,111 579,996 
G.N., Piccadilly and Brompton. $560 | 4,00 | 1,200| +4001 2i 9 = = 2 — 
Halifax Corporation 1,490 | 1,515 — 25 — §2°574| 37 » 31| 77,996 | 18,893,242 | 1,624,275 
Huddersfield Corporation ...... 1,587 | 1,439 ＋ 138| - 146 | 354| 55 » 31 81,196 | 15 252,150 | 1,804,745 
Hull Corporation 2380 | 2,340 |+ 39| — 280 96 | 96 „ 31 121,186 29,151,543 | 2,956, 
Ilford Corporation 410 419 | - 39 — 103 104 » 31 26,499 6,586,754 615,117 
Ilkeston Corporation .......... 142 72% |+ 131+ 16 9 9 = Xx gs * 
Kirkcaldy Corporation 249 256 | - 7 — 7 7 May 15| 15,702| 4,640,618 466,919 
Lancashire United Tramways .. 1,460 | 1885 425 + 716 39" 39" = Bn m — 
Leeds Corporation .............. 6609 | 7,212 | - 633| + 822 | 96 March 351 527,794 73,024,853 | 7,358,185 
Leicester Corporation .......... 2,297 | 2,118 |+ 59 — 42 400 = = = 558, 
Liverpool Corporation .......... 10,976 | 11,562 | - 586) - 2,692 | 104 | 104 Dec. 51| 565.795 | 122,094,528 | 18,115,934 
Liverpool Overhead Rallway . 1,452 | 1480|- £8|- 7 9:25| 6:65| June30| 77,568 | 10,957,148 ,102, 
London County Council ........ 54 285 | 21,764 | +2 524 | + 18,478| 98 | 98 | March 31/1378,014| 314,227,090 | 30,130 297 
Loweatoft Corporation .......... 174 219 |- 45 — 51 — Sept. 50| 11.09] 2,622,922 545,190 
Maidstone Corporation ........ 189 78 |+ 111 — 34 2 | March 51 5,915] 1.186,566 157,050 
Manchester Corporation ........ 15,519 | 17,869 | - 2,520 | + 4,837 | 172 | 161 „ 31 719,673 | 143,264,501 | 15,523,459 
Metropolitan District Railway. 9,203 | 8289 | 41,014; 421,285 | 24 24 = = = = 
Metropolitan Railway .......... 15,695 | 15,481 | + 211] + 2,554 | 234 | 234 June 20| 637,794 | 97,639,554 m 
Nelson Corporation ............ 148 139 |+ 9 — 139) 22 21 March 51| 7,769] 2,035,300 203,203 
Newcastle-on-Tyne Corporation.. 3,685 | 3,905 |- - 3, 694 | 574 „ 31 210,491 | 45,596,468 | 4,263,174 
Newport (Mon) Corporation 655 €59 | - 42 — 213 14 | 14; „ 51| 32,421 7,760,405 772 753 
Oldham Corporation 1894 | 1,871 + 25 — 321 351 35i » 25 94,948 | 18,647,731 | 1,818,444 
Portsmouth Corporation 1,905 | 2320 | - 425 — 284 | 284 „ 31 98,911 | 20.668 825 | 2,199,825 
Reading Corporation............ - — — — 134 | 134 » 31 32,661 | 8,130 179 918,825 
Rochdale Corporation .......... — — — — 20-9 |90:9 „ 51 54,158| 9,749,202 | 1,201,264 
Rotherham Corporation ........ — — — — 10 10 » 31 25,916] 5,745,298 618.211 
Salford Corporation 4,619 | 6,261 | 1.642 - 2,1856 | — — — = EM = 
Scarborough Tramways Co...... — — — — 4778 с| 478c| Dec. 51 7,779 | 1,537,845 228,255 
Sheffield Corporation .......... 5,694 | 5,901 | - 267| - 1,753 | 654 | 653 | March 25 276,907 | 75,966,299 6,804,656 
Bouthampton Corporation ...... 1,079 922 | + 147, + 18 18 » 31 49,185| 9,437,396 |. 1,143,085 
Bouthend-on-Sea Corporation.... 361 32 — 1 — 9 9 „ 51 20, 076 4,431,728 390,578 
Stockport Corporation = — — — 25 25 „ 31 50,127 | 8,617,127 | 1,248,656 
Sunderland Corporation 1,196 | 1,52 | — 116| - 2,414 20 20 „ 51 72,396 | 17,483,132 | 1,535,425 
Swindon Corporation .......... — — — — 451 42 „ 31) 9,500 2,075,221 224,417 
Torquay Tramways ............ 278 145 | + 133 — 516! — E = EN ad 
Wallasey U.D.O................. 900 828 |+ 72 + 79 12 68 12.45 f „ 51| 42,810 8,512,592 890,906 
Warrington Corporation ........ — — — — 64 64 „ 51] 19.204 4,965,296 429.785 
West Ham Corporation ........ 2,200 2,274 — 74) — 2C51 |147 |147 „ 51 122,881 | 35,t02,856 | 2,556,854 
Wolverhampton Corporation.... 793 792 |- 7|- 558 | 20 20 „ 51 43,823 9.276, 023 966,155 
| 
* 1906-6 figures. { 1907-8 figures. + And 96 miles of interlacing track. — & Train mile с Miles of route, А Half-year’s figures 
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SUPEREROGATION—WEST BROMWICH. 


It is a work of supererogation to attempt to get at the 
truth. Very few want to know the real truth. What 
they want to know is of something that will serve their 
own interests. In the Times of Tuesday Mr. Cave 
laboriously points out factors conveniently forgotten by 
controversialists when discussing municipal and private 
enterprise. Some years ago we made an earnest effort to 
define what enterprises came naturally and logically within 
the scope of municipal—that is, of collective—activity. 
Nine-tenths of the viciousness of the socialistic doctrines of 
the day would go if we could determine, even within wide 
limits, what should bo done collectively and what indi- 
vidually. Why is there a constant desire to compare the 
incomparable? Municipal enterprise neither starts from the 
same point nor has the same goal as private enterprise, 
yet without explanation or qualification men are found 
constantly arguing as if the results obtained might be com- 
pared without question. We have stated this so many 
times, and to most of our readers it is so obvious that it 
seems a work of supererogation to say it again. Yet what 
is to be done when these silly comparisons are во frequently 
made? It is compulsory to continue to call attention to the 
fact. Coming now to the report of Mr. Jackson on the 
years working at West Bromwich. It shows just what we 
should expect, that attention is paid to every detail to 
ensure that efficiency should be maintained and costs kept 
as low as possible. Mr. Jackson is to be congratulated upon 
coming out so well under the most disheartening circum- 
stances, not the least of which is the loss on units sold for 
traction to two sections of the South Staffordehire Tramways, 
one outside the borough, having their supply elsewhere. But 
this report will be used for the moment only for a text to 
hang a sermon upon. The text is this: can we accept and 
adopt a common method of charging for public lighting! 
It seems to us this is important, and the time ripe for 
settlement. Assume that, so far as the public supply of 
anything is concerned, if carried out by the authority it is 
not for the purpose of gain, but for the purpose of economy 
and convenience. The provision of pure water for every 
inhabitant costs so many pounds. If more pounds are 
charged for that provision it is wrong, as although the 
surplus may be returned it is seldom returned in the pro- 
portion in which it is contributed. Oh! but, of course, 
say the critics, water is different; you ought not to make 
а profit on that, but provide it at cost. Just so. But we 
incline to the opinion that public lighting is also a necessity — 
a necessity for every citizen. Hence the standard of cost for 
publie lighting is simply the cost of production. So far 
as Mr. Jackson and West Bromwich are concerned, this 
matter seems to be on the right side, for the average price 
charged for publie lighting for the year ending 1908 is 
0°55d., as against 1°69d. for traction, 2°81d. for lighting, 
and 14. for power, the average price per unit for lighting 
and power being 1°73d. Of course, the costs must differ 
in different places because of prevailing conditions, and 
this from year to year; thus during the past year at West 
Bromwich coal has cost 004d. per unit more, as have 
wages, while repairs are ‘054d. and distribution costs ‘019d. 
more. On the other hand, showing the care and super- 
vision exercised, oil, waste, etc., rents, rates, etc., and 
legal expenses have cost less. There is one sentence in 
Mr. Jackson's report of the highest interest: “Your com- 
mittee is now providing out of revenue for the full depreciation 
on the battery, and at the completion of the maintenance 
period of ten years the battery will be equal to new.” 
The italics are ours. What have the critics to say on this? 
They so constantly and consistently state that munici- 


880 


palities do not depreciate enough, and here is one, at апу 
rate, that is depreciating, or renewing, or maintaining out 
of revenue in à manner which it is stated should at the 
end of the repayment period give them a piece of 
apparatus as good as new, апа which would naturally be 
an asset although standing in the capital account at no 
outlay. 


— — — 


PATENTS. 


The report of the Comptroller-General of Patente, eto., 
for 1907, which appeared this week, is probably the last 
that will appear under the old conditions of the patent law, 
and when the report for this year appears we hope to see 
in it some of the effects of the new Patente Act. We do 
not suppose that anyone who studies the abstract of the 
1907 report, which appears in another part of this journal, 
will overlook the fact that the report in question deals 
with a period anterior to the operation of the Act passed 
last year, otherwise it might be erroneously concluded 
from the figures, which show that the applications for 
patents from abroad last year exceeded in number those 
made during 1906, that the critics of the Act proved to be 
right. We have already expressed our views on the 
amended state of the statute Jaw relating to patents, and 
need only reiterate our belief that the comprehensive 
measure passed last year will effectively check the system 
under which patentees have in the past been enabled to 
take out patents in this country without any intention of 
working them here, but merely to prevent British manu- 
facturers from producing articles which might compete with 
them in their own or other markets. Indeed, short as 
is the time since the Act commenced to take effect, there 
are already ample evidences to show that the injustices 
and abuses which were possible under the old state of the 
law are now being abolished, and that a heavy restraint is 
being removed from British manufacturers and trade in the 
way anticipated by the framers of the Act. To return to 
the report, however. It will be noticed that last year’s 
applications for patents for electrical machinery, regulating 
apparatus, methods of distribution, electric lamps, tele- 
graphic systems, and for patents relating tó various sections 
of electrical science and industry show noteworthy increases 
on the previous year. But there is nothing very striking 
to record except the wonderful development of metallic- 
filament lamps as evidenced in numerous patents, and the 
development, to not so great an oxtent, of wireless 
telegraphy, and of automatic electrical systems of 
signalling. An interesting point which arises out of the 
report is the fact that legislative activity in industrial 
matters gives a fillip to invention, particularly to the 
invention of devices for minimising the dangers to which 
workpeople and others employed in factories and work- 
shops are liable. That is plainly evident in the 
increase in the inventions of automatic apparatus and 
safety devices relating to the prevention of accidents in 
and about electricity works. In these days of compensa- 
. tion and insurance, when whole or partial disablement or 
loss of life invariably means that large sums have to be 
paid out by employers, the application of inventive genius 
to the desigu of safety apparatus is to be encouraged on 
economical, if not on humanitarian grouads. But there is 
another side to the question. A meddlesome Government, 
or, strictly speaking, a State department, not possessing any 
expert knowledge of the intricacies daily encountered in a 
particular industry, in its desire to secure the safety of 
workpeople might endeavour to enforce the adoption of 
ome patented apparatus by that industry, however incon- 
venient, or expensive and uneconomical might be its use. 
There is thus the risk of industrial legislation unwittingly 
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encouraging cranks and faddists to foist their inventions 
upon manufacturers to the detriment of the latter. 


ORGANISATION v. RED-TAPE. 


We hear a great deal of systems of managing engineering 
businesses which are warranted by their advocates to make 
any business successful. Again, it is often charged against 
Government undertakings and large business corporations 
that their organisation has degenerated into red - tape, 
which hampers business and prevents the individuality of the 
staff being properly used. We remember one large electrical 
firm which a new manager proposed to improve by a perfect 
scheme of organisation. This was warranted to work with 
the minimum amount of attention, and to secure the delivery 
by the promised date of every order received. When once 
started no engineers were to be required to work the 
system, as an unskilled clerk could send out at the proper 
time the various letters of complaint to sub-contractors 
who were getting behind in their supplies. After two 
years it was found that this red-tape system, which called for 
no discrimination on the part of the staff, was an utter 
failure, and the last state of the firm was worse than 
the first. This subject of red-tape was dealt with 
by Mr. Paul Lupke at the recent Chicago convention of 
the National Electric Light Association. He pointed out 
that rules must be designed to assist individual judgment, 
not to stifle it. Use sober reason persistently. Thorough- 
ness does not mean indiscriminate attention to an agglomera- 
tion of petty details; it means the intelligent elimination 
of unessentials and a firm grasp on matters of vital import- 
ance. The company man needed is he who can stoutly 
and with ability defend his own opinion while a matter is 
under discussion and open to argument, and who, if over- 
ruled, is broad enough to bring his best efforts, with true 
loyalty, to bear upon making an unqualified success of the 
opinion that prevailed ; in short, a company man must be 
able to abide by the decision of the court and go to work. 
Concerted action of men who have minds of their own 
must always be based on a compromise. Though we 
cannot all get what we think is best, we must nevertheless 
all do the best we can with what we get.” 


THE MANUFACTURE OF ELECTRICAL 
CONDENSERS.* 
BY G. F. MANSBRIDGE, MEMBER. 


(Continued from page 808.) 


The condenser plates having been wound then pass to 
the drying oven, and subsequently to the vacuum pans 
and screw presses. The desiccation of the plates prior to 
waxing must be very complete and thorough if the highest 
insulation is required. Ovens heated by gas, steam, and 
electricity are in use for this purpose, but the last-named 
is infinitely preferable. The ease with which the tempera 
ture can be controlled, and particularly the facility with 
which the heat can be kept to its legitimate purpose instead 
of being dissipated throughout the shop, and the absence 
сє objectionable fumes and of steam jointe, which always 
give trouble sooner or later, are advantages sufficient to 
place this form of oven easily first. For an oven of about 
25 cubic feet capacity which will accommodate 500 two- 
microfarad plates, a power consumption of 2 kw. suffices. 
The length of time necessary to produce thorough desicca- 
tion depends upon the temperature of drying, the relative 
dryness of the air, and the degree of contact between the 
hot air and the paper. The temperature permissible is 
limited by the necessity to avoid scorching the paper, since 
cellulose suffers adverse physical changes if heated much 


* Paper read before the Institution of Electrical Engineers, 
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above 212deg. F. for any considerable time. Consequently 
the practice at one time was to dry the condensers at a 
temperature of 212-220deg. F., but this involved from 
three to four days stoving unless the plates were composed 
of only a very few sheets or layers, and were disposed in 
such а way that the heat could readily permeate, and the 
moisture readily leave, the innermost layers. This in 
commercial work is impracticable, since some  con- 
densers of ordinary size have over 100 convolu- 
tions—that is, 800 layers of papers in the flat 
roll—and a great many have to be accommodated in the 
oven at the oven at the same time. In seeking for means to 
introduce heat into the interior of the condenser, and thereby 
to expedite the drying process, the author tried the plan of 
utilising the resistance of the strip of foiled paper to gene- 
rate heat in the interior of the condenser when a current of 
suitable strength was passed along it. To this end all that 
was necessary was temporarily to short-circuit the plate by 
means of the connecting lugs at the commencement of the 
roll, and to pass the current in at another pair of lugs at 
the end of the roll. It was found in this way that with 
an oven temperature of 212deg. F., and an additional 
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Fia. 3.—Folled Paper Condensers, Average Insulation (300 volts, 60 seconds, 
eg. F.) after Various Periods of Drying. 


expenditure of four watts per two-microfarad plate, thorough 
desiccation could be effected in eight to twelve hours, with- 
out any scorching of the paper, although the temperature 
inside the rolled condenser reached 270deg. F. Although 
fairly simple in manipulation, this method did not lend 
itself very readily to commercial manufacture on the large 
scale, but it served to point the way to the possibility of 
using higher temperatures without scorching, and it 
eventually led to the use of а simple: process which has 
been found most satisfactory and efficient —namely, the 
vigorous churning of the heated air inside the oven by 
means of a fan. ‘This rapid circulation results in a great 
number of particles of heated air being brought into 
contact with the paper in a given time, and as a result 
of numerous trials it is found that the use of a fan in this 
way permits of temperatures as high as 290deg. or 500deg. F. 
being employed without scorching the paper. It will be 
understood that the fan does not create a circulation of air 
from outside, but merely churns the hot air in the oven, 
and although after a time this air becomes more or less 
moisture laden, the high temperature enables it to absorb 
an enormous weight of water before reaching saturation 
point. By running up the temperature in this way satis- 
factory desiccation can be obtained in as short a time as 


eight hours, and this quick drying is of very great advantage 
where a large output has to be maintained. 

Fig. 3 is a graph of the insulation of various batches of 
foiled-paper e which were subjected to different 

riods of drying under the conditions indicated above. 

ne point calling for attention as regards the drying of 
condensers is the shrinkage in length which takes place 
with many papers during desiccation. In the case of plain 
paper newly come from the mill, this may amount to $ per 
cent. after 24 hours' drying at 212deg. F., and there is a 
further shrinkage on waxing. In the case of foiled paper the 
shrinkage on drying is much less, and the whole of this occurs 
prior to waxing. If perfectly fresh and undried interleaving 
paper is wound up tightly with foiled paper and the 
compound roll is then dried and waxed, there will be a 
tendency for the great shrinkage of the interleaving paper 
to cause the foiled paper to crinkle or crease when pressed. 
To guard against this, the plain paper should either be 
matured for a few months in stock, by which time it will 
have shrunk considerably, or it should be oven-dried for 
some hours before use. After being effectively desiccated 
the plates have to be impregnated with paraffin wax. The 
function of the paraffin is threefold: (1) to increase the 
inductive capacity of the dielectric ; (2) to prevent moisture 
from again reaching the highly hygroscopic paper ; (3) to 
retain the condenser in the closely compacted form into 
which it is compressed while the wax is hot. 

The inductive capacity of the layers of paper and air 
which separate the electrodes fore the plate is 
impregnated is approximately 1:2, and on the air being 
replaced by paraffin this increases to approximately 3:2. 
Obviously the more thoroughly the air is replaced by the 
paraffin the greater will be the gain, and to facilitate this 
16 is advantageous to impregnate the condensers tn vacuo. 
Hot wax very readily penetrates paper, and it might be 
thought that soaking for several hours in paraffin at 
212deg. Е. would suffice thoroughly to impregnate the 
paper, but as the result of tests of some batches aggregat- 
ing а thousand plates it was found that the gain in capacity 
due to impregnation under vacuum averaged 11 per cent. 
This means that by using the vacuum process 11 per cent. 
less material is required for a given capacity, while in 
addition the condenser produced is more reliable, since 
every isolated air-bubble entangled in the interior tends 
to reduce the dielectric strength by causing unequal 
distribution of strain, and also tends by expansion and 
contraction to cause in time a drop in capacity by separat- 
ing the layers, and a drop in insulation by affording an 
opportunity for moisture to enter the interior of the plate. 
An obvious way of impregnating in vacuo is to exhaust the 
air from the pan containing the condensers, and then after 
complete evacuation to run in the hot paraffin ; but equally 
good results can be obtained by simple exhaustion over the 
wax, that is to say, by plunging the plates into a pan of 
hot wax, fastening the lid, and then maintaining a vacuum 
in the upper portion of the pan. The advantage of the 
latter plan is as follows. In order to facilitate the 
exhaustion it is necessary to heat the paper; this heat can 
most conveniently be conveyed into the inside layers of 
paper by means of the hot wax. If the exhaustion is 
carried out with the paper dry, there is no vehicle to carry 
the heat into the interior of the condensers, and only 
radiated heat from the sides of the pan is effective since 
the air has been withdrawn; for other reasons also the 
plau of evacuating over the wax is found to have the 
balance of advantage. A photograph of a convenient form 
of vacuum pan is shown on the screen. This pan is gas- 
heated and will accommodate 150 two-microfarad plates per 
charge. To prevent deterioration of the paraffin by 
scorching, the bottom of the pan is made exceptionally 
thick and several rows of minute gas jets are provided so 
as to distribute the heat uniformly over the bottom. To 
facilitate the circulation of the hot wax the plates are not 
allowed to rest upon the pan itself, but are laid upon a 
loose metal grid which stands up an inch or so from the 
bottom of the pan. Two hours impregnation at 212deg Е. 
is sufficient if a thoroughly good vacuum is obtained. 
After full impregnation the vacuum is broken and the 
condensers are left subjected to atmospheric pressure for 
10 minutes, and are then removed from the hot wax and 
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at once pressed. No advantage can be traced from the 
employment of more than atmospheric pressure in the pan 
after evacuation is complete. The method of pressing and 
the manipulation at this stage are of considerable import- 
ance, and it may therefore be well to describe this operation 
in detail. In the first place, it will be obvious that the 
greater the pressure the greater, within limite, will be the 
capacity obtained, and with this object it is the practice in 
certain factories to employ hydraulic machinery, and to 
compress the plates to the utmost limit. The objections 
to this course are, however, considerable. First, there is 
a great tendency to drive the paraffin out of the pores of 
the paper, and so to leave the paper readily penetrable by 
moisture unless the plates are at once hermetically sealed. 
Secondly, the enormous pressure greatly increases the 
liability to short-circuits, and although this is of little 
importance with foiled-paper condensers owing to the 
automatic sealing, it is better to avoid it since such break- 
downs after the pepe: has been waxed are always accom- 
panied by a fall in insulation. Thirdly, the excessive 
pressure resulte in lowering the insulation to an extent 
which is out of proportion to the increased capacity. This 
effect, which is shown graphically in Fig. 4, necessarily 
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Fic 4.—Foiled Paper Condensers Relation between 5 and Insulation 
of similar Condense rs subjected to Differing Degrees of Mechanical Pressure. 


follows from the reduction in the proportion of paraffin to 
paper, since the wax has much the higher specific insula- 
tion. А further objection to hydraulic pressing is that for 
commercial reasons it involves the simultaneous pressing of 
a vertical pile of plates, and this procedure is to be 
deprecated since the cooling of such a pile is necessarily 
slow, and the wax continues to drain out of the inner 
oondens ars to such an extent that when cold there is 
comparatively little left in them. Ав the result of 
experience, it can be said that for a condenser which is 
required to maintain its insulation and capacity for many 
years it is of first importance that а good body of wax be 
left in the plate. For this reason the pressing of even two 
plates one above the other is not permitted at the Post 
Office factory. The ваше objections do not, of course, 
apply to the pressing of a number of plates side by side ; 
indeed, this is the current practice, and it is found to give 
satisfactory results. With the same object namely, that 
of retaining a sufficiency of wax in the plate, the presses 
are water-cooled both on the top and on the bottom. This 
water-cooling, in addition to the technical advantage 
referred to, has also the commercial advantage of increasing 
the output of the presses, which is of importance now that 
condenser manufacture is carried out on such a large scale. 


With cooling water at a temperature not exceeding 
60deg. F. five minutes’ cooling in the press suffices for a 
condenser lin. thick; for plates of greater thickness a 
correspondingly longer time is necessary. The presses are 
of the screw type, and the question naturally arises as to 
why this form is adopted in preference to the apparently 
more scientific method of a lever and dead weights. Con- 
trary to what might be expected, experience shows that 
more uniform results can be obtained with screw presses 
than with levers and dead weights, and the latter form has 
consequently been altogether abandoned at the Post Office 
factory. Even the use of gauge blocks for the screw presses, 
by means of which the condensers are pressed to a certain 
definite thickness, seems to give less uniform results than 
can be obtained by a careful workman with a little practice 
without any guide other than the “feel” of the press, and 
an occasional capacity test of the plates as they come from 
the presses. One objection to the gauge blocks is that 
they do not allow for the small commercial variations 
which are constantly met with in condenser manufacture, 
and another is that they tend to reduce the operation of 
pressing, which is one that really requires some little skill 
and care to the mere manipulation of a machine. As soon 
as the plates are fairly cold they should be placed aside to 
settle down in temperature before being tested, and in the 
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meantime they should be protected from atmospherio 
moisture. Paraffin, contrary to the opinion of the layman, 
is markedly hygroscopic, and it important that the outer 
layer of war should not be allowed to absorb moisture 
before the conderser is hermetically sealed; otherwise the 
insulation will steadily fall as the moisture diffuses through- 
out the mass. 

In addition to or in substitution of paraffin, various 
waxes and mixtures have from time to time been proposed 
for condenser work. Beeswax, resin, shellac, ceresine, 
stearine, lead stearate, etc., have all been suggested, and 
for each some special advantage has been claimed in the 
way of higher inductive capacity, greater dielectric strength 
or less affinity for moisture as compared with paraffin. 
The author has, however, been unable to find that any one 
of these substitutes possesses the all-round advantages of 
good paraffin; this materia), plain and unadulterated, is 
therefore, recommended save for special cases where a 
peculiar property of one or other of the substitutes may 
justify its use to meet the peculiar conditions. For 
condenser work a high quality of wax is necessary, but 
this does not necessarily imply a high price or a high 
melting point. For use in tropical countries paraffin of a 
specially high melting point is desirable, but for use in the 
temperate zones wax with a melting point of about 130deg. F 
answers most requirements. The melting point, or, more 
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correctly, the “setting point," may be determined in a very 
simple way, although various methods of a more elaborate 
character find favour in some chemical laboratories. The 
plan adopted by the author ів to insert a calibrated 
thermometer with а small bulb into a vessel of hot wax, 
and as the wax cools to observe the fall of temperature 
with respectto time. If the thermometer and the quantity 
of wax are suitably chosen, there will be a well-defined 
period during which the temperature becomes stationary ; 
this temperature represents the setting point. The obser- 
vation сап be repeated by different unskilled observers 
with identical results, provided that the local conditions 
are approximately tho rame for each observation. Some 
typical curves :howi:g the result of this method are 
reproduced in Fig. 5. A convenient quantity of paraffin is 
about 20z. contained in a test tube or beaker 1 zin. in diameter; 
the thermometer generally used has а bulb of jin. diameter 
by fin. long. If a thermometer with a very large bulb is 
used, the effect may be partially masked, since the quantity 
of latent heat given out by the paraffin on solidifying is 
not great, but even under these conditions tho setting point 
may be estimated very closely. 
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For condenser work the wax cannot be considered 
satisfactory unless it is chemically neutral and free from 
unsaturated hydrocarbons. Its suitability in this respect 
can readily be ascertained by the usual chemical tests. 
Before being run into the vacuum pan the жах 'should be 
strained through sieves of the finest mesh (a few thicknesses 
of muslin will answer very well) to remove mechanical 
impurities. In all stages of condenser manufacture 
handling by the workmen should Бе restricted to a 
minimum, and no operative who is inclined to perspire 
freely should on any account be permittel to handle the 
plates prior to boxing. Paraffin readily absorbs the 
moisture and salts of the body, and a condenser plate once 
contaminated in this way. will bave a short life so far as 
insulation is concerned. From this point of view the ideal 
method of manufacture is to place the dried plates in 
metallic cases, to plunge the whole into the bot wax, then 
to exhaust the air, and, finally, to take out the condenser 
complete in its case so that the plate after impregnation 
suffers no handling whatever. The objections to this plan 
are that there is so little control over the capacity, and 
that there is such great waste of material since the pressure 
which can be brought to bear is so small; the method can, 
however, be recommended where long life is of more 
importance than first cost, 


In default of reaching the ideal, the best that can be 
done commercially is to handle the plates as little as 
possible and to seal them hermetically in metal cases as 
soon possible after manufacture, and this is the course 
adopted at the Post Office factory. Reference has already 
been made to the question of dielectric strength. As is 
well known, this with paraffined paper is apt to be a very 
variable quantity particularly, when—as with most com- 
mercial condensers—the electrodes are separated by only two 
thicknesses of paper, since a weak spot in one of them so 
largely reduces the resistance to disruptive discharge. As 
а rough approximation if may be said that with ordinary 
paraffined paper at 60deg. Е. the breakdown point is 
approached when the pressure reaches the equivalent of 
150,000 volts per centimetre. With foiled paper, however, 
the result of the automatic sealing is practically to double 
the effective dielectric strength. Fig. 6 shows graphically 
the results obtained on subjecting an ordinary telephone 
condenser made from foiled paper to steadily increased 
pressure. As- the voltage rose above the normal point of 
dielectric strength the paper broke down, possibly at 
several places, but each short-circuit sealed up as fast as it 
was formed, and not until the pressure reached 1,200 volts 
was the condenser rendered useless. 

For telegraph condensers, which are generally required 
to be adjustable, an outer wooden case carrying a peg 
switch is provided. The internal construction is as follows. 
Separate condensers of suitable capacity are selected, and 
after a preliminary test are assembled between a pair of sheet- 
iron plates, which are then bolted together. The object of 
these clamping plates is two-fold: first, to build up the sepa- 
rate condensers into a substantial mechanical structure, and, 
secondly, to keep upon them a certain degree of pressure so 
as to counteract the natural tendency towards a drop in 
capacity. The batch of plates so assembled is built up into 
a solid mass with plastic paraffin, and is then hermetically 
sealed in a tinned iron case, the opening where the wires 
are brought out being sealed with a non-contracting mixture 
of guttapercha, гевір, stearine pitch, and Stockholm tar. 
The mixture consists of guttapercha scrap, 20 parts; 
resin, 14 parts; stearine pitch, six parte; Stockholm tar, 
14 parts. Commercial stearine pitch varies considerably in 
hardness, and if the mixture so made proves too hard it 
may be tempered by the addition of a little boiled Jinseed 
oil. This compound does not flow at high temperatures, 
does not get brittle when frozen, adheres firmly to metal 
surfaces, and contracts very little on cooling. The same 
mixture is used for sealing the top of the tin cases of 
telephone condensers, the metal cap which is subsequently 
soldered in position being merely a mechanical protection. 
For telephone work nothing more is necessary than a 
hermetically sealed metal case, since the condenser is 
usually covered up and protected by the telephone 
apparatus. On tbe Continent papier-máché cases have 
been adopted to some extent, but their use cannot be 
recommended, since papier.máché readily absorbs moisture, 
and in consequence the insulation of a condenser contained 
in а case of such material cannot be relied upon for any 
length of time. Such cases are cheaper to make than 
metal ones, and they obviate any risk of contact between 
two circuits vid the cases of two contiguous condensers, 
each of which has developed contact with one of the 
contained electrodes; but inasmuch as satisfactory and 
lasting insulation between the electrodes and the case is 
obtainable with ordinary care, there would seem to be no 
sufficient reason for the employment of such an untrust- 
worthy material as papier-mäché. 

In speaking of the insulation resistance of а condenser it 
is necessary to be most precise as to exactly what is meant. 
The insulation is usually expressed either in terms of the 
percentage loss of charge after the charged condenser has 
been insulated for a certain time or as so many megohms 
per microfarad. The “ percentage loss-of- charge method 
is used chiefly for standards and for submarine cable con- 
densers ; for ordinary telegraph and telephone condensers 
the insulation is more often reckoned as “ megohms-per- 
mi»rofarads." Neither expression is a precise specification 
of the insulation value unless certain datum lines are 
assumed or stated. ‘The first of these neceasary data is the 
temperature at which the test is taken, the second is the 
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value of the voltage applied, and the third is the time 
which is allowed to elapse between the first application of 
the voltage and the moment at which the leakage is 
measured.. For the loss-of-charge method the periods of 
charge and of insulation have to be stipulated. The latter 
period is commonly taken as one minute, but the period of 
charge is not so well standardised, 15 seconds being taken 
by some observers and 60 seconds by others. The pressure 
often employed for this test is 100 volte. Of the scanty 
literature on this subject the most noteworthy seems to be 
that contained in an article by Mesers. Dearlove and Sayers, 
who have given the results of some interesting experiments 
made by them on tinfoil and paper condensers as made for 
submarine telegraph work. 

With respect to temperature, 60deg. F. is in this country 
the. standard generally accepted for tests made by both 
methods. The voltage adopted for the direct deflection ” 
ог megohms-per-microfarad method varies according to the 
nature of the duty demanded of the condenser. The period 
of application of the pressure in this case is usually two 
minutes; the is measured at the sixtieth second 
after the moment of application, and the insulation is 
calculated on the basis of that moment's reading. During 
the whole period of the test the leakage should steadily 
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Ета. 7. —-Foiled Paper Condensers. e and Electrification with Various 
oltages. 


decrease; and as а measure of this absorption or *'elec- 
trification, it is usual to take the difference between the 
readings at the end of the sixtieth and the one hundred 
and twentieth second respectively, and to express this 
difference as a percentage of the reading at the sixtieth 
second. With а good condenser this percentage will usually 
fall between 25 and 55 if the test is taken at 60deg. F. 
The degree of electrification falls markedly with a rise in 
temperature. The behaviour of a condenser in respect to 
electrification is an important indication of its quality, as 
incipient defects give the first indication of their existence 
by producing unsteady or “negative” electrification. 
Fig. 7 shows typical insulation and electrification curves 
of foiled-paper condensers when tested with various 
voltages. The relation between time and insulation, and 
also between voltage and insulation, is clearly shown by 
these curves, and it needs only a glance at them to see how 
necessary it is closely to specify the precise data of any 
test. Fig. 8 shows similarly the variation of insulation 
with constant voltage and varying temperature, the tests 
being taken after one minute’s application of the voltage, 
the temperature in each case being maintained for a period 
long enough to allow the condenser thoroughly to take up 
the new temperature. As may be deduced from the curve, 
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the correcting coefficient for foiled-paper condensers is as 
nearly as possible 3°50 per cent. per degree F. or 
Yoo Y: 1:085 :—99, where Y, and Y,, are respectively the 
observed insulation resistance at ¢ degrees F. and the 
corrected insulation resistance at the standard temperature 
of 60deg. F This assumes that the insulation is measured 
after 60 seconds application of a pressure of several hundred 
volts. It is not suggested that this formula has an accuracy 
which is comparable with that of à copper resistance tem- 
perature eocffieient, since the difficulties of measurement 
are во much greater in the former case, but it is thought 
that the formula wil! be found generally to give, over a 
considerable range of temperature on both sides of 
60deg. F., results sufficiently accurate for commercial 
aa ae From general considerations one may state the 
relation : 


Qe m 
vt 
where Q = megohms per microfarad ; 
s = seconds after application of voltage; 


t = temperature in degrees Е.; 
v = applied voltage. 


Analysis of a number of insulation and electrification 
curves shows that this expression may be thrown into a 
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Fig. 8 —Folled Paper Condensers. Variation of Insulation with Temperature. 
(Curve plotted from calculated figures.) 


simple numerical form, and for foiled-paper condensers the 
following approximate empirical formula is obtained ; 


О=2900— 5... 
ddr 1:035 60 


For metallic-foil condensers the expression becomes— 


$5 
riers v x 1:055 1—60 
These empirical formule are, of course, only applicable to 
thoroughly desiccated condensers properly constructed of 
good material. 

A special development of the paper condenser is the 
“inductive resistance” form Шөн by Dr. Alexander 
Muirhead for the balancing of long submarine cables. The 
onerous conditions of duplex working on a long cable call 
for an artificial line whose electrical constants in all respects 
approximate closely to those of the real cable. The 
difficulty in constructing such artificial cables lies in the 
fact that the constants to be matched are so many; 
the artificial line must match the real line in resistance 
and capacity, both in the aggregate and as regards dis- 
tribution, and at the same time the insulation resistance 
and electrification must be similar in the two lines. These 
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conditions are closely met by the Muirhead grid type of 
condenser. This, as is well known, differs only from the 
tinfoil condenser in that one set of electrodes consists of 
plain sheets bunched together, while the other set corisists 
of sheets of foil cut into the form of a grid. "The strips 
forming the grid are joined in series and serve as a resist- 
ance. The width of the strips may be chosen so as to give 
within a considerable range any desired ratio between 
resistance and capacity. The insulation and electrification 
constants are not so easily matched with accuracy, but 
fortunately the insulation and electrification of high-class 
condensers made from thoroughly desiccated paper 
impregnated with paraffin are of the same order as those of 
a guttapercha submarine cable, and an exact match of 
these constants is not essential. To adjust the capacity and 
resistance of such an artificial line to a definite value at 
standard temperature is not difficult, since, for eommercial 
reasons, such condensers are invariably made up from a 
number of separate plates, and although each of these may 
be expected to have some variation from the precise figure 
aimed at, yet by combining high and low plates together 
the aggregate may be made to agree very closely with the 
desired figure, and the final adjustment may then be made 
as with a resistance ooil. | 

The question of maintaining the conductor resistance of 

such а condenser constant under varying temperatures is а 
more difficult problem, and is one which, во far as the author 
is aware, has not been successfully solved. The usual 
method is to get round the difficulty rather than over it 
by choosing а situation for the artificial cable where the 
temperature variations are reduced to a minimum. The 
manufacture of such artificial cables is very expensive, 
owing to the difficulty in handling the thin grid of tinfoil. 
This may, however, be overcome by the use of foiled 
paper, since, owing to the thinness of the conducting film, 
the strips are much wider than if made of metal, and they 
are consequently more easily handled. In illustration of 
this it may be said that artificial cables of very high 
resistance 
capacity 
without difficulty. For example, some have been made to 
match 20lb. conductor paper-insulated telephone cable, 
which has a resistance of 44 ohms per mile and a distributed 
gat of 0 054 microfarad per mile. Such a proportion 
with solid metal strip would offer great manufacturing 
difficulty, particularly as for artificial telephone cables it is 
necessary that both electrodes be of the strip form; for 
submarine cables with single conductors the plates are 
alternately strip and sheet. It should, however, be 
observed that the insulation obtainable from metallic strip 
and. plain paper is higher than is obtainable from ordinary 
foiled paper, but by specially preparing the foiled paper 
this difficulty could probably be overcome. 

The workshop apparatus required for testing condensers 
during and after manufacture depends, to a certain extent, 
upon the conditions of service. Assuming that the con- 
densers are required to comply with the requirements of 
the Post Office specification, the most satisfactory testing 
веб will be found to be a good strained- suspension reflecting 
galvanometer, carefully calibrated for proportional throws 
and deflections, together with the usual universal shunt-box, 
short-circuit, and reversing keys, and a primary or secondary 
battery giving at least 400 volts. Dry cells of modern 
types and of not too small capacity give satisfactory service 
for two years or more, but care must be taken to insulate 
them satisfactorily. The galvanometer and other testing 
instruments must be carefully guard-wired,” otherwise 
the tests will be more or less vitiated by leakage. No 
difficulty has been found in training ordinary workmen to 
use reflecting galvanometers intelligently and without 
damage. The strained suspension is of great value in 
overcoming difficulties due to vibration of the building. 

The specification of the National Telephone Company 
provides for tests of a less simple character. These tests 
involve the use of sinusoidal alternating currents of speak- 
ing and ringing frequencies, and require apparatus of special 
construction. By the courtesy of the National Telepbone 
Company, Limited, the authoris able to quote in the appendix 
the technical details of this specification. 

4, Electrolytic Cells.—These have not been received with 


ratio have been constructed of foiled-paper strip 


much favour in this country, but they were at one time 
used to a considerable extent in Germany for common- 
battery telephone work. They have, however, been almost 
entirely discarded in favour of paraffined-paper condensers. 
The only advantage which these polarisation cells possess 
over condensers is with respect to size, а cell or a set of 
cells capable of stemming back a direct current of 25 volts 
having a volume of only about five cubic inches. On the 
other hand, the cost of such a set of cells is from three 
to four times that of a condenser of equal effectiveness. 
The cells used appear to be of three classes—viz., “acid 
cells,” consisting of two small electrodes of platinum 
dipping into an acid solution; ** sodium cells " (natronzellen), 
in which the electrolyte is & solution of & sodium salt ; 
and aluminium cells, in which the electrodes consist of 
aluminium, and the electrolyte is some kind of basic solution. 
The acid cells have a damming effect of about 18 volts 
each, the sodium cells about 2:7 volts, and the aluminium 
cells as much as 30 or more volts. It. is probable that the 
polarisation cell would never have been developed as a 
practical device if the modern condenser had been available 
at a reasonable price in the early stages of telephone 
development. The disadvantage of the polarisation cell is 
that it is more or less leaky, both electrically and mechani- 
cally. The permanent polarisation current pasaing through 
each cell is small, but on a system of many thousand sub- 
scribers the egate leakage becomes considerable. The 
mechanical difficulty is, however, the more serious one. 
If the cells are hermetically sealed they are liable to burst 
owing to the gradual accumulation of gas, which has been 
known to cause pressures up to 20 atmospheres. To avoid 
this difficulty, some forms are provided with a simple release 
valve. This is particularly necessary with aluminium cells, 
as these are of larger size and evolve a greater quantity of 
gas. It is, however, almost impracticable to prevent some 
leakage of the solution, and in all the circumstances it is 
not surprising that the chemical cell has been ousted by 
the static condenser. Specimen polarisation cells are laid 
upon the table for examination. 


APPENDIX. 


Post Office Specification for Condensers (Wooden Cased) for 
Telegraph Purposes. 


The plates to be secured between substantial iron clamps 
and to be boxed up solid and airtight with an approved 
insulating compound, the clamp being secured to the side 
of the case by means of suitable lugs and screws. The 
capacity of each section to be not more than 5 per cent. 
higher or lower than the nominal value in the case of 
plates of one microfarad and above, and not more than 
10 per cent. higher or lower in the case of capacities of less 
than one microfarad, and in the case of signalling con- 
densers the difference between the two halves of the con- 
denser to be not more than 0:25 microfarad. The capacity 
of each section to be measured by taking the instantaneous 
discharge after the section has been charged for a period of 
10 seconds with an E.M.F. of 30 volts. Each condenser 
will be tested for insulation and electrification, but these 
tests will be taken on the condenser as a whole and not on 
the separate sections, and the tests will be taken with an 
EMF of 400 volts as follows: The condenser being at a 
temperature of approximately 60deg. F., apply the battery 
for a period of two minutes. The deflection shown after 
one minute must indicate such an insulation resistance in 
megohms that when multiplied by the capacity in microfarads 
the product shall be not less than 1,000. The deflection 
shall steadily decrease during the second minute, and the 
difference between the readings at the beginning and end 
of the second minute shall not be less than 20 per cent. of 
the first minute reading for one microfarad and the larger 
sized condensers, and 10 per cent. of the first minute read- 
ing for condensers less than one microfarad, but including 
05 + 05. Тһе case to be of best well-seasoned Spanish 
mahogany, and to be thoroughly French polished. 


Post Office Specification for Condensers (Metal Casei) for 
Telephone Purposes. 

The over-all length, width, and thickness of the complete 

condenser, including the outside soldering tags, not to 

exceed the following dimensions—viz. ; : 
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For condensers 0'5 mf 0e . Azin. x 2 п. x Xin. 
" EU. — 43in. x 43in. x yin. 
ins S евин 43in. x 43in. x yin. 
5 J ³ĩ·ü³ ҮН (square) Ain. x 1jin. x цір. 
55 C зан 43in. x 4jin. x Min. 
" 100... estetico 43in. x 4łin. x 21 zin. 


The maximum total weight allowed for each type of 
condenser, complete with case, is as follows : 


OG mid. ноо ; 
ЕТУИ y ЕЕ И 802. 

"ui cs 12oz 

20 „ (ачпаге)........................... 100z. 
„%% T E co imet ii eros llb. 402. 
TOT) Tr Alb. 1402. 


' The letters G. P. O.,“ the manufacturer's approved code 
letter, the year of manufacture, and the nominal capacity 
of the condenser, to be plainly stamped on the metal case 
as on pattern. The stamping to be done before the con- 
denser is inserted in the case. The actual capacity to 
ba not more than 10 per cent. higher or lower 
than the marked value. e capacity to be measured 
by taking the instantaneous discharge after the con- 
denser has been charged for a period of 10 seconds 
with an E.M.F. of 30 volts. Each condenser will be tested 
for insulation and electrification, but these tests will be 
taken on the condenser as a whole after fitting in the case 
and not on separate sections. The tests will be taken with 
an E.M.F. of 50 volts as follows: The condenser being at 
à temperature of approximately 60deg. F., apply the battery 
for a period of two minutes. The deflection shown after 
one minute must indicate such an insulation resistance in 
megohins that when multiplied by the capacity in mierofarads 
the products shall be not less than 200. "The deflection shall 
ateadily decrease during the second minute, and the differ- 
ence between the readings at the beginning and the end of 
the second minute в be not less than 20 рег cent. 
of the first minute reading. The insulation resistance 
between either of the outside soldering tags and the metal 
ease to be not less than 500 megohms. The condenser 
plates to be tightly fitted in the metal case and the top to 
be hermetically sealed before the metal top is put on. The 
sealing composition must not be brittle or so soft that it 
will flow at a temperature of 75deg. F., and it must adhere 
firmly to the tinned iron case. The ebonite strip carrying 
the to be securely riveted to the metal cap, and the 
Jatter to fit well and to be firmly soldered to the body of 
the case at both ends. The condensers to be fully equal 
to pattern as regards workmanship and finish. The case 
to be stove-enamelled with a finish equal to that of the 
pattern. The enamel to be hard but non-chipping. 


National Telephone Company's Specification for Condensers 
(Technical Details only). 

. 1. The capacity to be not less than 1:8 nor more than 

2:2 microfarads when tested with direct current at four 

to five volte, and with an alternating current (sinusoidal 

wave) at four to five volts and 800 periods per second. 

FoILED-PAPER ‘CONDENSERS. 

rents for Correcting Insulation Resistance to 


Temperature Coeffict 
Standard Temperature (60deg. F.). (400 volts, 60 seconde.) 


Testing To correct Testing To correct 

temperature. to 60deg., temperature. to 60deg., 
Deg. Fahr. ur by Deg. Fahr. multiply by 
Б). cesis iis avs 0 710 ZI 1:457 
SI e 0:734 РОТА 1:508 
58 0-759 V 1:561 
553535 0-785 N 1:616 
БА .............. 0 812 ТУЯ 1075 
ВӘ eee ee 0:840 E 1782 
SS 0:870 7 17793 
OT ͤĩ·˙ 090 | 738 1:855 
DB: voces 0 933 R 1:919 
„ 0960 S080 U[U 1:986 
0 S 1:000 Bl isses 2055 
81 1:055 888 2:127 
e E 1 071 B5 O 2'202 
885 1:109 ӨД: айныу 2:219 
r 1:148 95- enis 2:358 
S8 1:188 888 440 
888 1:229 BI. гебенни 2:525 
8 ˙ 1:272 88 ОЛ 2 613 
S 1:516 S 2:704 
„ 1:861 90 eee 2199 
70 ore ne eno ions 1:408 


2. The insulation resistance to be not less than 100 
megohros between the two plates and between the plates 


to be hauled 750 miles by 


and the case when tested with an E.M.F. of 100 to 
200 volts. ae 

3. The condensers to withstand an E.M.F. of 400 volts 
maximum (not R.M.S. value), alternating at 20 to 25 ~ 
per second, applied at the terminals for a period of half a 
minute. 


STEAM - TURBINE POWER AND TRANSMISSION 
PLANT OF THE MOCTEZUMA COPPER COM- 
PANY AT NACOZARI, SONORA, MEXICO.* 


BY JOHN LANGTON, M. CAN SOC. C. E, AND CHARLES LEGRAND. 


This power plant was erected to provide for a large 
extension in the operations of the Moctezuma Copper Com- 
pany, both at its works, situated at Nacozari, and at its 
mines, six miles distant. The plant was planned with the 
aim of providing comprehensively, not merely for present 
needs, but for probable contingencies, ad: for possible 
further extensions. The duty on crude petroleum into 
Mexico being probibitive, and the wood supply in the 
neighbourhood being inadequate to furnish fuel for a steam 

lant of the requisite capacity, coal is the only available 
uel, and bituminous coal from northern New Mexico is 
the nearest and chea to be had. Since this coal has 
rail to Nacozari, its excessive 
cost required that the plant should be planned for the 
greatest fuel economy consistent with that simplicity in 
operation which is essential in a plant which must run 
continuously in an isolated situation such as Nacozari, 
where skilled labour is frequently scarce. The cost of fuel 
dictated the addition of economisers to the boilers, and 
also superheaters to give а moderate degree of superheat. 
After careful investigation and consideration of all the 
conditions, both local and general, it was decided to use 
steam-turbines. 

The water at Nacozari is saturated with lime salte, and 
deposits hard scale in large quantities in the boilers, unless 
it is chemically treated to replace the lime salts by sodium 
sulphate. In the latter case great waste is involved in 
blowing-off the boilers to keep down the degree of con- 
centration of the sodium sulphate in solution, which would 
otherwise cause foaming. The use of steam-turbines, and 
the consequent absence of oil in the exhaust steam, makes 
it easily possiblé to get pure feed water for the boilers by 
using surface condensers, thus transferring scale deposit 
from the economiser and boiler tubes to those of the con- 
denser, where it is more easily dealt with, and where at 
the lower temperature the deposit will possibly be lessened. 
In addition to the water being hard, it is also scarce in the 
dry season, and very turbid and full of sediment during 
the rains. Of necessity, in times of scarcity, and for the 
sake of clear water in times of plenty, the condensing water 
is passed over a cooling tower, the new water supplied 
being only that quantity needed to make up for the 
evaporation in the cooling tower. Whether it will be 
cheaper to treat this water supply chemically, or to expend 
labour in scaling the condenser tubes, remains to be deter- 
mined by experience. 

The near-by load on the power plant is about 1,000 kw. 
This is consumed by the concentrating mill, the town 
lighting, and a few general service motors, and is approxi- 
mately fixed in amount. The transmiss on load is about 
500 kw., and this is the portion of the load which is most 
likely to require extension, possibly in several directions ; 
since the broken and mountainous character of the country, 
the scarcity of cheap fuel, and of water of any kind, make 
any but transmitted power for mining operations very costly. 
It was, therefore, decided to generate power at a voltage 
suitable for direct transmission to the mine, having 
in mind also that step-down transformers would in any 
case be needed for the bulk of the near-by load, since no 
good site for the power plant could be found sufficiently 
near the concentrating mill to permit transmiesion of the 
mill power at motor voltage. 


DESCRIPTION OF POWER PLANT. 
The plan and sectional elevation of the plant are shown 
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Ьу Figs. 1 апа 2. The framework of the building is steel. | provide storage for опе month's fuel consumption. Storage 
6 roofs are corrugated steel The walls of the boiler- | by reserve stock pile entails the expense of double hand- 
room are also corrugated steel. 'The outside wall of the | ling, апа with bituminous coal involves deterioration, both 
turbine-room is concrete, and the partition between the | in heat value and in physical character. Some form of 
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turbine-room and the boiler-room is reinforced concrete. | bin storage, by which the whole stock is carried in the 
The coal has to be hauled through that section of the semi- | bins, and is continually moving through them, is, therefore, 
arid western country where railroad traffic is subject to | very desirable. 

severe interruptions when it rains, either due to track | The form of storage adopted for this plant is that shown 
washouts caused by cloudbursts, or to the loss of bridges ! by the coal dock, numbered 18 in Figs. 1 and 2. The site 
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torn away by the debris carried along by floods in the | selected afforded the opportunity of getting a trestle for 
usually dry beds of streams. To ensure continuous opera- | main-line cars 5516. above the boiler-room floor, at the cost 
tion of the plant it is, therefore, necessary to carry a large | of a spur of moderate length from the main line, and a 
stock of coal at all times. It was considered desirable to | short trestle approach, both on a 4 per cent. grade. The 
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trestle continues over the coal dock on a level, апа 24ft. 
above the floor of the dock. This floor is of reinforced 
concrete, resting on a series of transverse walls. The two 
ends and one side of the dock have reinforced concrete. 
walls 12ft. high. For the present the wall on the side next 
the boiler-house is omitted, though anchorages are provided 
by which it may be added in the future if desired. The 
transverse foundation walls form a series of tunnels under 
the dock, in each of which coal may be drawn from the 
bottom of the pile through the hoppers and coal valves 
shown, fresh coal being unloaded on top of the pile direct 
from the main-line cars. The dock constructed holds 
1,200 tons. An extension to double this capacity is shown 
on the plan in dotted lines. With the fuel consumption 
in immediate prospect, and with the labour conditions which 
obtain at Nacozari, it was considered that hand firing 
would at present be most economical. The coal is brought 
to the boilers in charge cars holding one ton of coal 
each, and ashes loaded by hand into small dump cars which 
are then pushed to a point where they are discharged into 
main-line cars on a spur from the main line, the latter 
being parallel to the boiler-house, 150ft. distant from it, 
and 26ft. below the level of the boiler-room floor. All 
charge-car and ash-car tracks are on the boiler room floor 
level, and are without grade. 

In case future extension and other developments make 
it profitable to use automatic stokers, provision is made 
for delivering coal to them from the cold storage dock, by 
means of the apparatus indicated by broken lines in Fig. 2. 
Coal, fed by gravity from the present hoppers to a spiral 
conveyor for which openings (shown in Fig. 2) are pro- 
vided in the transverse walls, will be carriéd by the con- 
veyor to the central transverse passage between the two 
coal docks. This passage will be excavated to a depth of 
about 12ft. below the boiler-room floor, giving space for 
crushing rolls, and drop enough to feed the lump coal by 
gravity through the rolls to the boot of an elevator. 
elevator will either deliver the crushed coal to a pocket 
running the length of the boiler-house, suspended from the 
roof truss; or, if it is preferred to deliver coal to the 
stokers by charge cars, the elevator will deliver to a small 
crushed-coal bin In the first case, spiral conveyors will 
distribute the coal along the length of the pocket, from 
which it will be drawn through weighing chutes to the 
hoppers of the automatic stokers. In the second case, 
charge cars filled from the crushed-coal bin and weighed, 
will run on a platform placed at a convenient height for 
the ears to discharge into the hoppers of the stokers. If 
desirable and profitable in the future, the excavated central 
transverse passage may be continued into the boiler room, 
and carried along the front of the boilers, under the boiler- 
room floor, forming a basement about 12ft. high, which will 
allow the use of hopper-bottomed ashpits, discharging their 
contents either into cars or to a suitable ash conveyor. 

Stirling boilers, Class A, are used, 435 h.p. each, with 
safety valves set to pop at 160lb. gauge pressure. Each 
boiler is equipped with a Foster superheater to give 
75deg. F. superheat. Directly back of and in continuation 
of each boiler is a 160-tube Green fuel economiser, 16 rows 
of 10 tubes wide. Tho gases from the economiser, or from 
the by-pass flue beneath the economiser, pass into the main 
flue, 8ft. wide by 9ft. high, and thence to the central stack, 
12ft. inside diameter and 184ft. in height above the boiler- 
room floor. In addition to dampers at each economiser 
and at each by-pass flue, main flue dampers are provided, 
one at each side of the stack, to be operated by automatic 
damper regulators. The boilers and economisers are set 
in brickwork, but all flues are of concrete, with reinforced 
concrete roof. The stack is entirely reinforced concrete 
construction. The boiler feed pumps are placed in the 
central "pes opposite the stack. They draw from two 
small tanks adjacent to them, and placed to give a suction 
head to the pumps. Condenser water, live-steam drips, 
and any fresh water needed to make up feed, are delivered 
to these suction tanks. There are two geared triplex 
pumps driven by variable-speed induction motors, one in 
operation and one in reserve, and a duplex steam-pump for 
emergencies. 'The latter is also piped to give high-pressure 
eold water to the turbine scale borers, for scaling boiler 
and condenser tubes. The main steam-pipe is 8in. in 


always in reserve. 


This | 
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diameter, and is a ring system, divided into sections by 
gate valves to allow repairs to piping or branch valves 
without a general shut down. All piping is overhead. 

The turbine-room contains three 1,000-kw. Curtis turbo- 
generators. They run at 1,800 r.p.m, and are three- 
phase, 60-eycle, 6,600 volt machines. One turbine is 
Each turbine has its own condenser, 
airpump, and cireulating pump. The condensers are 
counter-current Alberger surface condensers, with a motor- 
driven dry vacuum pump. By carrying the condensed- 
water drain pipes a short distance outside the building to 
a seal tank, a sufficient difference of elevation is obtained 
to give a barometric column. This obviates the necessity 
of a condensed water pump at each condenser. Two simple 
low-lift centrifugal pumps, motor-driven, are provided at 
the seal tank to return the condensed water to the feed- 
pump suction tanks in the boiler-room. One centrifugal 
pump is in operation and one always in reserve. The 
eireulating pumps are of the Root or Connersville impeller 
type. They are motor-driven, and handle 3,000 gallons 
per minute each. The cooling tower is placed on a table- 
land, which begins about 100ft. back of the power plant, 
and which is 55ft. higher than the boiler-room floor level. 
It is of the open atmospheric type, which is found very 
satisfactory in the dry western climate, where for the 
greater portion of the year the relative humidity is about 
50 рег cent. А 24in. cast-iron pipe, 150ft. long, carries the 
eireulating waterfrom the cooling-tower sump to the turbine- 
room, along which it runs with а branch to each condenser. 
The valves in these branches are the only ones in the circu- 
lating-water system. The elevation of the cooling-tower 
sump gives a static head of 55. at the condensers; the 
circulating pumps draw from the condensers, and each 
pump delivers through its own 16in. pipe, opened at the 
top of the cooling tower, 14ft. above the level of the water 
in the cooling-tower sump. 

The turbines and condensers are set high enough above 
the floor to give headroom under the pipes, draining water 
from the condenser, and oil from the footstep bearings 
of the vertical turbines. This sets the operating gallery 
for the turbines at 12ft. above the floor. In the middle 
section of the turbine-room this gallery is continued to the 
back wall of the room, and carries the main switchboard 
and a 50-kw. motor-driven exciter, with space for a second 
identical exciter. A feeder from the main high-tension 
switchboard supplies three 75-kw. station transformers 
placed under the gallery, which furnish 230-volt current to 
an adjacent distributing switchboard, whence wires, run on 
the underside of the gallery floor, supply all the motor- 
driven station apparatus and auxiliaries. The circulating 
pumps and air-pumps are on the main floor, as are also 
the oil filter and the two steam-driven oil-pumps which 
supply the turbines, and a steam turbine-driven 50-kw. 
exciter ; space is provided for a second steam-driven exciter. 
The overhead crane will reach all machines, and carry them 
to or from a truck or car which may be run into the build- 
ing in the vacant floor space left for that purpose. The 
station transformers under the gallery are alone out of 
reach of the crane, and they, therefore, stand on small 
trucks, that they may be wheeled out into a space accessible 
to the crane. The pole line wires pass out from the lean-to 
behind the switchboard, which contains the arrangement 
of wires for connecting any pole line wire to any feeder 
panel, and also the lightning arrester and choke-coil system. 

Normally, the plant is run with motor-driven auxiliaries 
throughout, but in starting up, or in case of accident to 
the station feeder or the transformers, the steam-driven 
boiler feed pump and the steam-driven exciter enable the 
plant to operate with the turbine on open-air exhaust, each 
turbine having its own atmospheric relief valve and open- 
air exhaust pipe. The turbine-room exemplifies the con- 
centration of power which is possible with steam-turbines ; 
the three 1,000-kw. machines with condensers and auxiliaries, 
and with switchboards and exciters, being comfortably 
housed in а floor space 45ft. by 72ít., practically 1 kw. 
per square foot. The four boilers at present installed are 
for the immediate load of 1,500 kw.—three boilers under 
steam and the fourth a spare, for cleaning and repairs. 
One or two more boilers, depending on what the load 
factor and the peak loads of the increased consumption 
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may prove to be, will be needed to bring the boiler plant 
up to the full capacity of two turbines. An extension for 
two or more boilers is shown by dotted lines in Fig. 1. 


ELECTRICAL DISTRIBUTION. 


Аз stated previously, the load consists of a few scattered 
motors, the town lighting, the concentrator, and the mine 
motors and lights. The feeders are all of bare half hard- 
drawn copper wires, spaced 24in. apart, except between 
the transmission line and the mine. Where transformers 
are operated in parallel, or are likely to be operated in 
parallel in the near future, they are provided with a primary 
oil switch and a secondary knife switch. These switches 
are located near each other, so that a simple mechanical 
interlocking arrangement is used to prevent secondary 
switch being left closed when primary switch is open. 
This locking device permits the opening of secondary 
switch with primary switch closed, but secondary switch 
cannot be closed if primary switch is open, or primary 
switch opened without first opening secondary switch. 
This device is used to prevent a man working on trans- 
former from forgetting to open secondary switch. 


CONCENTRATOR. 


The house which contains the transformers for furnish- 
ing current to the concentrator motors and lights is a 
two-storey fireproof building, 20ft. by 32ft., with concrete 
walls, steel trusses and corrugated iron roof. The floor, 
made to stand a load of 1,000lb. per square foot, is the 
so called multiplex plate (a corrugated steel plate with a 
special form of corrugation), filled with concrete. The 
building is provided with two 48in. adjustable ventilators 
and the necessary openings in the floor and lower walls to 
ensure а good circulation of fresh air in both storeys. The 
ten 125-kw. transformers are located in the upper storey, 
and are connected in groups of three on each phase ; the 
tenth transformer is a spare one, which can be connected 
to any of the three phases. The high-tension wires, after 
passing through choking coils, are run on insulators on the 
bottom chord of roof trusses. Low equivalent lightning 
arresters are connected to each wire where it enters the 
building. The primary of each transformer is connected 
to its proper phase through an automatic two-pole oil 
switch and two single- pole disconnecting switches. 
The secondary of each transformer is connected to 
the distributing switchboard 'bus bars through a two-pole 
knife switch with enclosed fuses. The primary and 
secondary switches are interlocked as explained above. 
The secondary wiring between transformers and switch- 
board bus bars is arranged to give as nearly as possible 
an Born load on each transformer connected to the same 
phase. I 

The distributing switchboard is located in the lower 
storey, where there are no high-tension wires, and consists 
of eight panels of black enamelled slate, on which are 
mounted 16 three-pole feeder switches with fuses. Three 
transformers in parallel were used on each phase, instead 
of a single one, for several reasons: (1) the transformers 
had to be self-cooling to reduce attention to a minimum; 
(2) in case of trouble with one transformer, the operation 
of the concentrator would hardly be interfered with; (3) 
greater ease of handling; (4) figuring on having a spare 
unit, which is necessary when plant is so far from manu- 
facturers and continuous operation is of the utmost import- 
ance, the total cost is smaller. These advantages more 
than balance the slightly decreased efficiency and difficulty 
of maintaining an equal load on transformers connected 
in parallel. 'The transformer house is situated as nearly as 
possible at the centre of the load, and over half of the load 
is within а 300ft. radius. The motors connected to these 
transformers consist of four 150-h.p, one 75h. p., five 
50-h. p., one 50-h. p., eight 20-h. p., five 10-h.p., and nine 
5-h.p., also the ашуы of about a thousand 16-c.p. 
lamps. Two 50-h.p. and the 75-h.p. and 50-һ.р. motors 
are to run for 10 hours a day ; the other motors run con- 
tinuously. Inside of the building, where it would not 
necessitate too large a cable, three-conductor cables were 
used instead of three single wires. The secondary dis- 
tribution was made at 220 volts instead of 440 volts, to 
permit the use of incandescent lamps on the same feeders 
as the motors, and also to reduce the trouble with insula- 


tion, a concentrating mill for copper ore being a very wet 
building. | | | 
MINE. | . 

The power is transmitted to the mine at Pilares, 54 miles 
from Nacozari, by a line consisting of three No. 2 wires 
spaced 32in. apart, mounted on porcelain insulators suitable 
for 20,000 volts. The poles are of Michigan cedar with 
6in. tops, spaced at an average distance of 130ft. The 
transmission line has been operated at 6,600 volts and 
25 cycles from another power plant, and in three years’ 
operation has not given any trouble from lightning or other 
other eauses, although a great many insulators are broken 
by being used as targets for revolver shooting. At Rosario, 
34 miles from Nacozari, are located three 10-kw. trans- 
formers, with necessary switches and lightning arresters. 
They are used to operate a motor-driven pump delivering 
water against 600ft. head to a tank at Porvenir. A part 


of this water is used for steam locomotives operating on 


the railroad between the mine and the concentrator; the 
rest is pumped 700ft. higher to Pilares for domestic use. 
At a point five miles from Nacozari the line divides in two 
branches, one going to the Pilares shaft, the other to the 
Y shaft. At Pilares are located three 15-kw. transformers 
for lighting and power circuits on the surface and in the 
mine. Аб the Y shaft are located two 300-kw, six-phase, 
260-volt rotary converters, one 150-h.p., 220-volt induction 
motor driving а compound air-compressor, and three 15-kw. 
transformers for lighting and power circuits on the surface 
and in the mine; these transformers operate in parallel 
with those at Pilares, their circuits being connected through 
the mine workings, and both sets are provided with 
primary and secondary interlocking switches. The air- 
compressor is belt-driven, and delivers air at 100lb pres- 
sure for the operation of air drills in the mine. The direct 
current from the rotary converters is used to operate 
olectric locomotives in the mine and on the surface, two 
electric hoists, one at the Y shaft, the other at Pilares 
shaft, and one stationary motor at Porvenir driving pump 
mentioned previously. 

The electric locomotives in the mine consist of three 
10-ton locomotives for 36in. gauge, of which any two are 
operated in tandem from one controller by means of cable 
connections ; they are equipped with air brakes. This 
tandem arrangement was used in preference to a 20-ton 
locomotive, because when the use of a 20-ton locomotive 
became necessary, a 10-ton locomotive was already in 
service. It was also difficult to get a 20-ton locomotive 
for the narrow gauge and with the necessary clearances to 
operate in mine tunnel. It also gave a spare half unit 
corresponding practically to 4 whole spare unit. The trolley 
pole is of the “scissors” type, with a roller 2ft. long instead 
of a wheel, capable of 8ft. vertical motion, as the locomotives 
have to operate outside of the mine in the same yard with 
the steam locomotives. This trolley pole has no lateral 
motion. The trolley wire in the mine is 8ft. from the rails, 
the tunnel in which locomotives run being large enough to 
give clearance to 30-ton double-truck steel ore cars. These 
cars are loaded at bins in the mine, and after loading are 
passed under a timber gauge which limits the height of the 
ore so as not to interfere with the trolley wire. The hoists 
at the Y and Pilares shafts are duplicate as far as the elec- 
trical equipment is concerned. They are designed to lift 
an unbalanced load of 5,5001Ь. at a speed of 525Ít per 
minute with 250 volts at the motors; with an unbalanced 
load of 3,0001b., the hoisting speed to be 600ft. per minute. 
The hoists are double-drum geared hoiste, which сап be 
operated balanced or unbalanced, each drum being driven 
independently of the other by means of clutches. The 
Y shaít hoist is а new one, with motors mounted on same 
bed-plate as the drums. The Pilares hoist is ап old steam 
hoist which has been operated electrically for the past three 
years. 'The motors in this case are set outeide the hoist 
frame on independent foundations and geared to the crank 
discs of the steam-engine, crown geard having been shrunk 
and keyed on the discs. The connecting rods and eccentric 
straps of the steam-engine are disconnected, but can be 
reconnected again in a very short time to run the hoist 
with steam. This has been done only once, not because of 


trouble with the electrical equipment, but through the lack 


of power at the generating station. 
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The motors are two compound-wound street railway 
motors, rated at 68 h.p. for one hour run, geared directly to 
the secondary shaft of the hoist. They are operated in series 
parallel by means of а drum controller, giving five positions 
with the motors in series and four positions with the 
motors in parallel. The change from the series to the 
parallel connections of motors is done by the bridge 
method, which does not open the circuit, and gives a prac- 
tically constant torque during the change. This prevents jars 
on the hoist cables. The rheostats are of ample carrying 
capacity, and their resistance is so proportioned that with 
a light load—such as two or three men—the acceleration is 
not unpleasantly fast ; with the maximum load the hoist 
does not start until the second step of controller is reached. 
Compound instead of series motors were employed, to 
allow the motors to be used as generators, and act as 
brakes when lowering men into the mine. Although series 
motors would also act as generators under the same con- 
ditions, they would have to attain too great a speed before 
“picking up,” and then would give a too quick retardation. 
When used as generators, the shunt winding of the motors 
is excited from the’ outside circuit, and the current gene- 
rated by the motors is passed through their series winding to 
excite the field in the same direction as the shunt winding. 
This is done so that if the outside current fails while 
lowering, the cage accelerates a little but is not completely 
deprived of electric brake. The current generated by the 
motors is passed through the starting rheostats There are 
seven steps on the controller; on the first one the motors 
are short-circuited without rheostat, then the resistance is 
gradually increased to a maximum, the increased resistance 
corresponding to an increased speed. The maximum 
resistance is such as to limit the lowering speed of a full 
cage of men to a set maximum speed which cannot then be 
exceeded. The first step of the controller gives a speed of 
about 60ft. per minute with a caye full of men. 

The lowering of men into the mine is the most important 
work of this hoist. Its operation is the reverse of the 
ordinary steam hoist. With a steam hoist the men are 
lowered “on the brake," and the steam kept as a reverse 
to stop the hoist in case of accident to the brake, while 
with the electric hoist the hand brake is kept in reservo 
When changing the hoist from steam to electricity all but 
one of the operating levers were kept the same as before, 
even the reversing lever of the engine being used to operate 
the reversing switch of the controller. The lever operating 
the controller was the only one changed from the one 
operating the throttle, but the controller was made to 
operate with a regular lever as nearly as possible the same 
as the throttle valve instead of the regular controller 
handle. This was done to prevent as much as possible 
false motions on the part of hoisting engineers. This 
hoist has been in operation for three years, and has worked 
very successfully. Outside of a set of new pinions, arma. 
ture bearings, and controller contact fingers, there have 
been no repairs to the electrical equipment, the commu- 
tators not even having been turned once. The acceleration 
is very smooth, and the electrical braking is a marked 
improvement over the hand braking. "These results are, 
to a great extent, due to the use of motors and controlling 
apparatus of generous size for the work to be done. 

t may be interesting to give some tests of running 
efficiency of this hoist, obtained from the electric input of 
motors to total load lifted. The gears on the hoist itself 
are cast gears uncut, but worn smooth by several years of 
service. The weights given are only approximately correct, 
but error is not over 3 per cent. The tests were taken 
when running unbalanced ; the efficiency would be somewhat 
lower when running balanced, the friction being greater for 
the same total load lifted. 


Total load. Hoisting speed. Electrical input. Efficiency. 
Lb. Feet per minute. E.H.P. Per cent. 
1130 56888 AGO xiii 55:5 
1,450 _.............. 8855 — 4888 59:4 
0 000 ! 58810 500 86 60:8 
2,100 «5:99 nas 622444 66:0: чакны 594 
4, 10000 BBG. ев MOTO. osse 68:0 


With average care in starting, such as given by the 
Mexican hoisting engineers, the starting current does not 
exceed the running current by more than 25 per cent. 
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EXPERIENCES WITH STEAM-TURBINE PLANTS, 


Herr Müller-Köhler recently sent out an inquiry sheet 
to over 200 stations containing steam-turbines asking for 
particulars of their behaviour in practice. Sixtv-three 
replies were received, all dealing with turbines driving 
electrical machinery, and covering the following five groups: 
(I.) machines up to 290 kw. output; (IL) machines between 
500 kw. and 590 kw. output; (IIL) machines between 
600 kw. and 900 kw. output; (IV.) machines between 
1,000 kw. and 2,400 kw. output; (V.) machines of over 
5,000 kw. output. 

Group I. contained 15 machines, mostly of the Parsons 
(Brown. Boveri) type, of which seven are direct current and 
the remainder three-phase generators, the speeds lying 
between 2,500 r.p.m. and 3.500 r.p.m. The steam pres- 
sure is generally 12010. per square inch. Eight of the 
turbines work with steam superheated from 65eg. to 
130deg. C. The condensing plants are about equally 
divided between the surface and the jet type. The steam 
consumption averaged something below the specified figure, 
being 254lb. per kilowatt-hour with superheated steam and 
27:4lb. with saturated steam. In one case the consumption 
was as low as 19°6lb. per kilowatt-hour. The consumption 
of lubrieatiag oil amounted to from 145lb. to 4401. 
annually for the turbine alone, and to from 7701Ь. to 
1,0001b. annually for the complete set. Overloads exceed- 
ing 30 per cent. were notcommon. The returns show that 
very few repairs were required amongst these 13 turbines, 
in spite of continuous day and night work. In only two 
cases did breakage of blades occur, and these involved 
little expenditure for repair. The cost of the plant for the 
100-kw. size averaged £12. 10s. per kilowatt, exclusive of 
the condenser plant, or £16. 103. including the latter. For 
the 250-kw. size the cost was £7 to £8. 10s. per kilowatt 
without condenser and £10. 10s. to £12 with condenser. 

Group II. contained 22 machines, of which six were 
direct-current ones, 14 were three-phase, and two were 
bigh tension single-phase ones. The Parsons turbine is 
used in 19 cases. The speed was generally 3,000 r.p m. 
More than half (13) work with superheated steam (41deg. 
to 150deg. C.) Two use the exhaust steam from reciproc- 
cating engines at an initial pressure of 2 atmosphere. The 
remainder work at steam pressures between 110lb. and 
1901). Twelve of the turbines have surface condensers, 
nine have jet condensers, and one exhausts into the atmo- 
sphere, the steam being used for cooking purposes. The 
guaranteed steam consumption for sizes between 300 kw. 
and 385 kw. lay between 221b. and 251b. per kilo- 
watt-hour with superheating and between 24]lb. and 251b. 
with saturated steam. For sizes between 400 kw. and 550kw. 
the figures were 19 8lb. to 22lb. and 2510. to 27 71b. The 
tests showed a considerable improvement on these figures 
(che lowest consumption being 18: 5lb. per kilowatt-hour 
with superheated steam). The two turbines working with 
exhaust steam showed a consumption of 394lb. and 58/10. 
The turbine exhausting into the atmosphere consumed 
113lb. per kilowatt-hour at full load, working with 50deg. C. 
superheat and a steam pressure of 20016. The annual cost 
of lubrication varied between £3 and £36; for cleaning 
and packing material between 5s. and £5. 78. per turbine. 
Overloads of 6 to 10 per cent. were common, and one 
turbine ran for months with an overload of 34 per cent. 
(740 kw.) without trouble. Practically no turbine break- 
downs occurred, although most of the machines had been 
in use for five years. Only three turbines developed minor 
blade faults, necessitating delays of 24 and 72 hours as а 
maximum. The maximum cost for repairs (replacement of 
inlet valve and steam relay) amounted to $25. Dynamo 
faults occurred in eight cases—generally in the com- 
mutators or brushes. In a single case, owing to leakage 
at the stop valve, the turbine ran away, causing an explo- 
sion of the dynamo rotor, but not affecting the turbine 
itself. The prime cost in this group varied between 
£5. 15s. and £10 per kilowatt for direct-coupled turbo- 
generator sets with exciter, not including the cost of con- 
densing plant. Including the latter the cost was £6. 4s. 
to £12 per kilowatt. The low-pressure turbines cost £8 
to £10 per kilowatt. Groups IIL, IV., and V. are to be 
dealt with later.— Elektrotechnik und Maschinenbau. 
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THE USE OF MOTORCARS ON RAILWAY LINES. 


Herr A. Sármezey in a paper recently read before the 
Hungarian Engineers’ and Architects’ Society gives some 
interesting particulars of the experience gained on the 
Arad-Ceanáder railway line with steam and benzine motor- 
cars for passenger and goods traffio. Some particulars of 
these motorcars, together with similar data referring to the 
Hungarian State Railways, are reproduced in Table I. 


system. Mr. ЇЧ. J. Neall discussed the data gained from 
the above tests and from tests made on the system of 
the Presumpscot Electrie Company, which supplies ener 

at 11,000 volts to the Cumberland Mills, near Portland, 
Maine. The results of the Taylors Falls experiments 
indicate that the principal trouble is from temporary 
or permanent breakdown of line insulation by static 
charges induced in the line by passing storms. The 
induced charges are highly concentrated, and often of 
immense volume and intensity, discharging to ground over 


TABLE I. 
— Hungarian State Railways. A|-— Arad-Csanáder Railway. — 
— Various motorcars by Ganz | Motorcar by Small Various benzine-electric motor-{ Ganz steam 
and Co. Raaber. locomotive. cars by Weitzer. motorcar, 
Weight of car, tons e 18 22 | 21:2 | 31:5 24:4 184 18 13 | 16:3, 13 18:5 
Rating of motor, horse-power ......... 50 80 | 150 | 80 80 150 70 50 70 40 58 
Nos of ах [ваза озара ваъ, 2 2 2 4 5 2 2 2 2 2 2 
Speed, miles per hour .................. 28 57561 25 | 315 51:5 25 ól'5 | 19-22 | 35.38 | 22-25 19-22 
No. of seats / 155 class... — — — 20 — — — 17 15 17 9 
js ord class 40 58 | 55 76 40 — 40 25 24 25 25 
Weight of trailer, tons PO 1 a по 11:6 | 116 11:6 11:6 116 | 63 | 63 | 63 6:3 
а st class ... 20 — 20 20 20 16 16 16 16 
Nor ok koata in Welle? Asp ges | -40 ао 40 |= 40 40 40 | 3a 32 | 32 ЗЯ 
Weight of normal train with 90-100 
seats, tons. . . * . . 29-6 |3556 | 32:8 | 51:5. 56 46 29:6 | 19:5 22:6 | 19:5 19:8 
Weight per seat, tons .................. 295 355 328 515 3 4 295 214 257 214 27 


TABLE II. 


Total car miles Weight o 


Cost of fuel, lubrica- Cost of main- 


s tenance and| Total cost per caf 
Motorcar. H.P. run up to end of.fuel per car tion, attendance, and interest рег mile 
motor. : sundries, А 
1906, mile, Рано ner сар и car mile. 
pe i Pence. 

Daimler benzine motor with direct drive, 1903-6} 40 78,000 154]b. 2:24 "79 3:05 

benzine 
Ganz steam motorcar, 1905-6 ....................... 55 412,000 8:61b. 2:28 ‘66 2-94 

charcoal, 
Weitzer benzine-electric motorcar, 1903-6 ...... 30 445,000 1:421b. 2:22 7 2:92 

benzine. 
Weitzer benzine-electrie motorcar, 1906 ......... 70 178,000 211. 2°98 3:76 
| benzine. | (high-speed traffic). (high-speed traffic), 


In Table II. is given ап analysis of the running cost of 
the motorcars. Table III. shows the greatly improved 
profit resulting from the use of the motorcars. Before the 
introduction of the motorcars (in the year 1902) 1,053,092 
passengers were carried, and the gross receipts were 
£35,500, whilst in 1906, after the motorcars had been in 
use for about three years, the number of passengers had 
increased to 2,238,740, and the receipta to £54,000. 


TABLE III. 
Receipts per| Expenses per 
— ton-mile. ton-mile. з аш 
Репсе. Pence. 
Locomotive passenger traffic, 
1900-1907. „ 15 178 028 loss. 
Locomotive goods traffic, | 
1900-1907 ..................... 2 12 "134 gain. 
Motorcar traffic, 1904-1907 "48 "255 245 gain. 


It is clear from the above figures that under the 
particular conditions existing on the Arad-Csanáder line, 
motorear traction is considerably superior to locomotive 
traction.— E. K. und B. 


LIGHTNING ARRESTER PERFORMANCE. 


Two papers dealing with lightning arresters were 
раа at the meeting of the American Institute of 
Electrical Engineers held on May 19. Mr. J. F. Vaughan 
related the results of comparative tests of lightning pro- 
tective devices on the 50,000-volt Taylors Falls transmission 


insulators with a disruptive effect that tends to shatter, 
but rarely to puncture, them. The disturbances may 
occur anywhere on the line, but the preference is fot 
exposed heights and to a less degree for wet low lands. 
There was no evidence of surges other than the direct 
effects of grounds or short-circuits nor of stress at any 
definite points on the line, such as from reflected or stand- 
ing waves. Overhead grounded wires are of decided value 
in shielding the line from induced static charges and in 
preventing insulator breakdowns. A grounded conductor 
running down the pole is of decided value in preventing 
splintering of the pole. The shunted resistance multigap 
type of arrester is effective in disposing of ordinary die- 
turbances. The aluminium-cell type of arrester is, in 
general, more sensitive and freer in discharge; it gives 
great promise for station protection. Horn arresters of the 
series-gap and selective-resistance type are of special value 
as emergency devices to relieve the station arresters in 
case of abnormal discharge. They may be adjusted to be 
fairly sensitive without causing interruption to the service. 

Mr. N. J. Neall, after reviewing the experiences on the 
Taylors Falls and Presumpscot systems, expressed the 
opinion that a grounded wire suspended along a line will 
tend to absorb an electric charge. It is desirable to place 
one, two, or more wires above the line wires, the former 
wires being grounded at each pole near stations and 
important places. When an overhead grounded wire 
is used exclusively for station protection, it should be 
not less than two miles in length and be grounded 
at each pole. Lightning rods added to the overhead 
grounded system probably add to the protection. The 
shattering of insulators is liable to occur in every severe 
lightning storm, but not in mild ones. Insulators should 
be so designed as to withstand at least twice normal voltage 
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between line and pin; the equivalent врагк-рар of the 
insulator should be higher than that of any arrester path 
to ground on the line.  Horn-t arresters should be 
employed for extraordinary service only. А wood pole 
may be cial d protected against splintering from light- 
ning discharge by providing it with a small metallic 
conductor connected to ground. 

For station protection electrolytic lightning arresters 
have operated creditably, but they have not shown com- 

lete superiority over other types. When the external 
ines are fully protected, as by the use of overhead grounded 
wires, the station apparatus is also protected thereby.— 
Electrical World. 


THE CONTINUOUS CAPACITY OF RAILWAY 
MOTORS. 
BY E. V. PANNELL. 


When the one-hour rating for railway motors was estab- 
lished, practically the only service conditions to be fulfilled 
were those which obtain in suburban operation with frequent 
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stops. High rates of acceleration (accompanied of necessity 
by heavy eurrent inputs) and comparatively long coasting 
periods form the chief characteristics of the service. The 
normal accelerating current has usually been taken at or 
about the current maintained in the one-hour rating test, 
hence the latter affords some criterion of the motor per- 
formance under service conditions. As the fleld of electric 
railway working has become extended, the need for some 
basis of comparison for continuous service has been felt. 
The service conditions of a train motor used for long- 
distance operation are far more clearly defined than where 
acceleration problems come into play, but, on the other 
hand, conservatism is ne from the absence of lay- 
overs to compensate for overheating. Several traction 
engineers, both in this country and the United States, have 
joined issue in taking the continuous rating as being one- 
7 the one-hour rating for a normal temperature rise. 

his would seem to the writer to be unduly conservative, 
more especially as one particular firm advertise their motors 
as having a continuous capacity of the order of 40 to 50 per 
cent. of the one-hour output. The curve showing relation 
between time to rise 75deg. C. and percentage of full-load 
current (Fig. 1) is averaged from a large number of 
published tests, and seems to point to 40 per cent. of the 
one-hour rating as being a safe value for continuous service. 


THE ELECTRICAL ENGINEER, JUNE 12, 1908 


Another consideration comes in to accentuate the advis- 
ability of not taking too low a value for the continuous 
rating. Fig. 2 reproduces the efficiency curve and losses 
for a typical large railway motor. Below about 40 per 
cent. of full load it will be seen that the efficiency curve 
droops considerably, mainly due to friction losses occasioned 
by the higher rotational speeds. If, therefore, the con- 
tinuous rating be taken at 25 per cent. of the one-hour 
rating, the efficiency will be only about 81 per cent., whilst 
at 40 per cent. of the rated load the efficiency is 89 per 
cent. Hence, if the efficiency of the motor can be raised 
by 8 per cent., it is certainly advantageous to run at the 
higher load, even though more strict attention have to be 
given to ventilation. 

With totally enclosed motors of the railway type, it has 
been recognised by designers that the temperature rise is 
determined more by the conductive heat capacity than by 
the emissive capacity of the motor. In other words, the 
heating is some inverse function of the cubical content 
and notof the surface. Mr. Hobart takes a definite number 
of watts per ton as corresponding to the 75deg. rise. 
Where the rotational speeds vary, however, it is certain 
that they will, by inducing а better cireulation in the motor 
carcase, influence the heating. Herr Reichel has shown 
that for a given weight of motor and a given temperature 
rise the continuous capacity is а function of the armature 
peripheral speed. The motor from which the curves in 
Fig. 2 are plotted rates at 240 h.p. and has a weight of 
2:5 tons. The watts per ton on the 40 per cent. basis are, 
therefore, 1,900 for continuous dissipation. For continuous 
service the motor should be so designed and ventilated as 
to be capable of dissipating this loss. 
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The design of railway motors to-day tends more and 
more towards the maximum specific utilisation in order to 
get the utmost capacity on the one-hour rating. Itis the 
writer's opinion that for certain classes of service the con- 
tinuous capacity can, and should be, increased at the expense 
of the one-hour capacity. The light load, core, and friction 
losses are not likely to be reduced, but the provision of 
more effective ventilation would have a great effect on the 
ultimate temperature rise while little affecting the one-hour 
rise. The use of gauze-covered ducts through the field 
structure so as to ensure renewal as well as circulation of 
the air should be standardised, and some of the effective 
material sacrificed to provide air passages. The trend of 
present-day design seems to point to the railway motor of 
the future being run at exceedingly high current and magnetic 
densities, and having its structure honeycombed with 
passages to provide for forced draught ventilation. 


FARADAY HOUSE OLD STUDENTS’ ASSOCIATION. 


The fourth annual dinner of this association will be held at 
tho Queen's Hotel, Leicester-square, W., on Thursday, 
June 18, at 7 for 7.50 p.m., Mr. Gerald W. Partridge, 
M. I. E. E., M. I. C. E., president, in the chair. 


THE ELECTRICAL INDUSTRY IN GERMANY. 


The subjoined extracts from the report of Mr. Consul- 
General Schwabach on the trade of the consular district of 
Berlin for the year 1907 present a comprehensive survey 
of the condition of the electrical industry in Germany. 
Although our Consul-General confines himself nominally 
to the trade of the Berlin district, his report practically 
covers the whole of Germany, and contains а bird's-eye 
view of the industrial, commercial, and economic conditions 
of the Fatherland as they present themselves to а very 
shrewd and capable observer. 

The year 1907 witnessed a considerable growth in the 
business of the electro-technical industry; the finaneial 
results of the electric companies proved very satisfactory 
too. The continued rise in the scale of wages and the 
price of raw and auxiliary materials was, indeed, 
unpleasantly noticeable ; but cautious purchasing pre- 
vented the increase in price from being too keenly felt 
and also weakened the effect of the sudden fall in the 
price of copper. The concerns sought to check the 
growing demands of the workmen by replacing manual 

bour as far as possible by automatic machines. This 
endeavour accounts for the remarkable circumstance 
that the General Electric Company in Berlin, Germany’s 

test electric concern, in spite of an increased 
usiness, reduced the number of their employés in 
the year 1907 from 33,906 to 30,667 (about 10 per 
cent. The scarcity in the money market did not affect 
the electric companies to any appreciable extent. A useful 
lesson had been learnt from the crisis of 1900-2, and hence 
the financial power was strengthened as far as possible, and, 
above all, funds were kept available. Bank credit was, 
therefore, not requisitioned to the same extent as by other 
branches of 1 In one respect, indeed, if only 
indirectly, they felt the difficulties of the money market 
viz, through many of their customers délaying the fulfil- 
ment of obligations as regards extensive orders. However, 
since the difficulties on the money market did not grow too 
heavy and there were not numerous failures, the electrical 
industry cannot be said to have experienced any noticeable 
decline in business. It is a peculiarity of this branch of 
industry that it is also required in cases of declining com- 
mercial prosperity, for at such times many industrial con- 
cerns seek to improve and cheapen their business by 
introducing and making extensive use of electric current. 

In the construction of electric engines special progress 
was made. It has at last been proved that the turbine is 
decidedly superior to reciprocating engines for all heavy 
work, and the great economy of expense and labour 
obtained by the work of turbines has opened up ever- 
increasing fields of operation for the German industries. 
Smelting and coal works as well as lignite and textile 
concerns make use of turbines in their workshops. Alter- 
nating-current turbo-dynamos were mostly in demand, 
more especially the 1,000-kw. type. Even should machine 
engineering succeed in the attempt to construct a steam- 
driven hauling engine, the proved safety of working of 
the electric motor, particularly where haulage of men is 
concerned, will still carry the day. Turbines are almost 
exclusively used in power stations for supplying electric 
energy. There was likewise an increased application of 
electrically - driven reversible rolling- mills. Although 
these machines have only been in use for a short 
period, German works have already been able to 
construct 12 electric rolling-mille. This capacity can, 
according to the class of machine, be exceeded 
by 50 to 60 per cent., so that, strictly speaking, the 
maximum capacity is about 12,000 h.p. to 15,000 h.p. 
Of the 12 above-mentioned rolling-mille, three are for 
Austria-Hungary, one for England (wireworks in Middles- 
brough) one for Switzerland, and one for Belgium, the 
others being erected in Germany. 

In the electric railway department the German electric 
works were very active. In the first place, Berlin and 
Hamburg gave them continuous occupation in the further 
extension of their elevated and underground railways. The 
Prussian State, which introduced electricity for the 
Hamburg suburban traffic, also became a customer. 
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Bavaria, too, decided to apply electricity as a motive 
porer for railroad traction on the Berchtesgarden-Salzburg 
ine. Undoubtedly electric railways will be extensively 
used in the near future, and a deni field of work lies open 
to the electric companies. The next undertaking will 
probably be the electrification of the Berlin Metropolitan 
Railway. But it may safely be predicted that the next 
advance will be the impressing of Germany's water power into 
the service of the electric industry. The number of power 
stations for supplying electric energy over large distances 
will be increased by this means. The different States are 
evidently alive to the advantage of utilising streams and 
waterfalls, and are determined to secure these for the publie 
benefit, во ав to prevent their monopolisation by private 
concerns. Considering the great and steadily increasing 
influence of the electric industry on economic life in 
Germany, it is no wonder that there has been some talk 
of monopolising the production of electric energy for the 
Empire; hitherto, however, no definite scheme has been 
formulated. In conclusion, it should be remarked that the 
German electric industry has succeeded in introducing a 
new insulating material called Tenacite, an approved and 
cheap substitute for indiarubber. 

The increased use of electric current is instructively 
shown in the following tables. Only the figures for Berlin 
are given, but those for all the large towns of Germany 
have increased in like manner: 


CONSUMPTION OF ELECTRIC ÜURBENT IN BERLIN (IN KILOWATT- 
Hours) DURING THE YEARS 1907-1905. 


1907. 1906. 1905, 
Private lighting ............... 28,524,790 24,816,983 20, 139, 869 
Publio lighting... 3,576,513 2,808,339 2, 518, 525 
Manufactoriee s . 48,902,247 43, 049,056 36, 687,516 
Accumula tors . 5,088, 4,522,829 5,798,969 

Tramwa yy 53,196,218 50, 952, 760 47, 287, 

Own consumption of electric 

power stations. 5,833, 264 1,952,901 1,540,095 
Ter! 142,921,816 128,105,848 111, 572,78 


The employment of electromotors in the various branches 
of the Berlin industry will be seen from the following table : 


NUMBER AND CAPACITY OF ELECTROMOTORS IN BERLIN, 


— 1907 —~|-— 1906 — — 1905 — 
— Electro- | Horse - Electro- | Horse-| Electro- | Horse: 
motors. power. motors. power. motors. | power. 


— — — 


Pii MT 2,548 14, 157 1,985 |11,611| 1,698 | 9,704 
Ventilators ......... 2,512 737| 2,097 669) 1,868 601 
Machines for work- B 

ing metal 2,295 | 9,768| 2,156 | 9,216) 1,775 | 7,561 
Printing machines. 2,228 6, 512 2,033 | 5,904) 1,750 | 5,005 
Machines for work- 

So е 1,998 | 7,044) 1,520 | 5,762| 1,241 | 4,751 
Butchers’machinery}; 997 | 3,585) 850 | 5,064 678 2, 394 
Grindingand polish- 

ing machines 434 | 1,535; 418 | 1,499] 376 1, 390 
Machines for work- 

ing paper ......... 425 | 1,2272 415 | 1,246| 569 | 1,149 
Laundry machines 365 | 1,019) 296 849, 230 672 
Sewing machlnes...| 362 286, 505 277 229 201 
Pumps ............... 380 | 1,323) 302 | 1,197] 252 906 
Outting machines... 271 174 21 165 194 140 
Winding machines| 165 388 142 544 96 274 
Machines for work- 

ing leather ...... 151 561 129 465 111 417 
Dynamos 129 | 1,338 81 | 1,271 76 809 
Roasting machine... 93 196 90 194 78 153 
Galvanoplastic art.. 73 175 91 251 15 259 
Ironing machines... 28 79 29 82 21 74 
Miscellaneous ...... 1,970 5,524 1,744 | 4,579| 1,446 3, 491 


The improvement in wireless telegraphy during the year 
under review showed itself in the greater distance com- 
passed—for instance, the German cruiser “ München" 
successfully communicated with the Norddeich transmitting 
station (situate in the Grand Duchy of Oldenburg) from 
Bergen (Norway), a distance of 750 miles, while the North 
German-Lloyd steamer “Bremen” effected a connection 
with the Nauen station (224 miles from Berlin) from a 
distance of 1,500 miles. 

In the year under review the © Wolfram," the Osram, 
and the “ Helion " lamps were brought into the market, all 
of which are said to be great improvements on similar 
lamps hitherto in use. 

The extent of Germany's foreign trade in electro- 
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TABLE A.—GERMANY'S FOREIGN TRADE IN ELECTRO-TECHNIOAL PRODUCTS DURING THE YEAR 1907. 


Im am Ex де 
Articles. — Imports. ——|,——— Exports. —~——| from Uni to Uni 
: di Kingdom. | Kingdom. 
Dynamos, electric motors, continuous-current transformers, Metric tons. £ Metric tons. £ Metric tons. | Metric tons. 
converters, and reaction соййв.......................................... ,926 6 94,450 2.5502 | 1,716,400 — 2,0081 
Electric cables eeèͥο 1,4627 76,050 32,289 5 | 2,260,250 9261 3,630 
P gro Mc nM IE 197 4,200 682 9 145,100 5:5 9077 
Complete cases for are lamps . 1:3 200 150:5 700 — 18 7 
Reflectors, search light . ã 41 2,450 224:1 134,450 — 41:9 
Electric incandescent lampd PP P PH H7H7HH 88:6 53,150 698 5 419,100 — 150˙9 
„ telegraph appliances, telephones . . 92:8 ` 58,450 1, 5505 765, 250 — 195:8 
» appliances for illumination, transmission of power ...... 262:7 43,200 5,5957 922,950 40 514 
» m for surgical and dental purposes ............... 93 3,700 1681 67,250 1:2 19:8 
„ measuring, counting, and registering apparatus ......... 69:3 27,700 980:2 392,100 — 55:6 
Galvanic and dry batteries and thermo-electric couples 10 3 1,050 586`5 58,650 — 92:8 
2321 8,700 5391 20,200 40 171 


Insulating appliances of earthenware, porcelain, and glass ...... 


technical products during the year under review is shown 
in Table A. 

Ав regards this class of manufactures Germany is to be 
considered chiefly as an exporting country. Her principal 
customers are Belgium, the United Kingdom, the Nether- 
lands, Russia, and Austria-Hungary, but it may also be 
remarked that the increased use of water power for pro- 
ducing electrie energy led to enlarged exports of dynamos 
and electric generators from Germany to Spain and Italy. 
Imports of electro-technical products are derived principally 
from France, the United Kingdom, and Switzerland. 

The following table gives particulars of the steam-engines 
in use for the production of electric current : 


Year Number of Total Average H.P. per 

(April 1)  steam-engines. horse-power. steam - engine. 
ee E I 54,945 ......... 154-25 
190000 - 88585 T 885,564 ......... 148:44 
1906 онн 5079: „ 788,91 158˙95 
1200 tr N 708,274 ......... 130:03 
19003 8 100: ока 205,554 ......... 120:80 
1908 аеннан 423838 575,405 ......... 116:36 
19 ! ‚658 _............ 490, 91 105-86 
190002. 4,269 ............ 403,514 ......... 94-48 
189 TIO, ERN E 555,542 ......... 28 
19989 ы 8,3000 8,126 ios 18:28 


It must, however, be noted that the figures represent the 
minimum, and that,in addition to those known, probably 
other machines are also used in the production of electric 
current. Of the big machines, 158 are possessed of a 
capacity of 1,000h.p. and more. The largest has a capacity 
of 6,500 h.p. 

The efforts of German manufacturers to concentrate 
atmospheric nitrogen in a practically utilisable form were 
continued energetically during the year 1907. Factories 
were erected in Norway, Switzerland, and Bavaria, more 
especially for the utilisation of the water power in these 
countries.. To render themselves as far as possible inde- 
pendent of the coal trade, and in order to supply their 
requirements of fuel in their own collieries, three big com- 
bined chemical concerns—viz, the Farbenfabriken vorm. 
Bayer in Elberfeld (so-called Elberfeld Dye Manufactory), 
the Bayerische Anilin-und Sodafabriken in Ludwigshafen, 
Bavaria, and the Actien-Gesellschaft fuer Anilinfabrikation 
in Berlin—together purchased a colliery for their mutual 
use, and for this purpose, and also in order to build the 
atmospherie nitrogen factories mentioned above, increased 
their capital by £1,750,000. 

Our Consul-General's remarks on the state of the labour 
market illustrate how strikes and threats of strikes were 
successfully frustrated by the employers’ associations, which 
have become necessary in order to stem the growing power 
of the trade unions. The following extract is of special 
interest as showing thé rise of a new element into the 
labour market : ** Besides the workmen’s disputes mentioned 
above, a further evil now appeared in big industrial con- 
cerns—viz., the want of experienced and capable workmen. 
The efficient training of workmen in the different depart- 
ments of the factories is one of the unsolved problems of 
modern industrial development. Young people of both 
sexes object to the trouble and the small sum they earn at 
first whilst they are being properly trained; the elder 
workmen object to the trouble and loss of time which such 
teaching would occasion, and now and then, under the 


influence of the trade unions, even desire to keep down 
the number of trained and efficient hands. Finally, the 
employers themselves shun the trouble and expense which 
systematic teaching would involve. They doubt whether 
it would be of profit to themselves, whether they would 
reap the fruits of their labour, or whether those whom the 
trained would not later on go over to some trade rival, 
Though the special training schools opened by the civic 
authorities of many towns show some good results, they 
have not yet been suceessful in remedying the deficiency 
which is clearly felt. These manifold labour difficulties, 
matters of grave anxiety for German manufacturers, have 
accelerated the development of the substitution of machinery 
for human manual labour. In the glass, cement, and elec- 
trical industries this course has been productive of visible 
progress.” 
——— GIÁ" 


REPORT OF THE COMPTROLLER-GENERAL OF 
PATENTS, ETC. 


The past year does not seem to have been appreciably 
affected by the operation of the new Patents Act, if we 
may judge by the annual report of the Comptroller-General 
of Patente, Trade Marks, and Designs. 'The number of 
patents issued to foreigners during 1907 shows no diminu- 
tion in comparison with the number issued during previous 
years. The total number of applications received in 1907 
numbered 29,040, as compared with 30,030 in 1906, a 
decrease of 990, or 35:35 per cent. Of these applications 
19,630 were accompanied by a provisional specification, and 
9,410 by a complete specification. The applications accom- 
panied by complete specifications continue to increase at a 
more rapid rate than those accompanied by provisional 
specifications. The proportion of the latter to the former 
was in 1885, 87 to 13; in 1895, 83 to 17; in 1905, 
72 to 28 ; and in 1907, 68 to 32. The number of complete 
specifications filed after provisional specifications was 9,483. 
The total number of specifications received was 38,523, as 
compared with 39,268 in 1906, a decrease of 745, or 
1:9 per cent. In all, 16,272 patents were granted, compared 
with 14,707 in the preceding year. There were 1,646 
applications made by way of communication from abroad, of 
which 828 came from the United States of America, 453 
from Germany, 70 from France, 58 from Switzerland, 50 
from India, 29 from Canada, 27 from Austria-Hungary, 
22 from Italy, and 22 from the Transvaal The applica- 
tions made in this country under the provisions of the 
International Convention of 1883 by inventors living in 
other States of the Union numbered 2,286, as against 
2,044 in 1906. Of these, 819 were received from Germany, 
587 from the United States, 548 from France, 91 from 
Sweden, 79 from Belgium, 56 from Italy, 47 from Switzer- 
land, 26 from Norway, 17 from Denmark, 6 from New 
Zealand, 5 from Spain, 2 from Portugal, 2 from Australia, 
and 1 from Japan. 

The receipts from patent feos were £265,012, an increase 
of £9,566 on the year 1906. 

The following table shows the progress of patented 
inventions during the past three years in each of the 
engineering classes, and the total number of complete 
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specifications abridged in each of these classes, together 
with the yearly average over each period. 


Number of specifications ...... 16,185 15,459 17,073 366,241 7,043 
Air and gas engines 511 465 612 6,093 117 
оо generators,ete. 409 355 385 5041 97 
Electricity, conducting, ete.... 161 145 161 3,265 63 
Electricity, measuring, etc.... 139 133 133 2016 39 
Electricity, regulating, etc. ... 746 670 703 8,287 159 
Electric lamps, eto 829 292 570 4,793 92 
Electric telegraphs, eto. 292 295 294 4388 84 
Е|ео{го1увїз........................ 77 80 108 1,767 34 

po: er внер 185 195 195 4,472 86 
Railway, etc., vehicles ......... 528 428 512 11,208 216 
Railways, eto . 345 278 260 6.407 123 
Railway signals, eto. ............ 126 139 155 3,016 60 
Road vehicles 290 257 337 6,810 131 
Rotary engines, etc. ............ 278 282 320 3,721 72 
Signalling, eto 113 112 155 2,917 56 
Bteam-engines..................... 458 409 411 11,165 205 
Steam generators 341 389 259 9,021 173 


Although the total number of applications for 1906 was 
slightly less than in 1896 and 1897, the number of com- 
plete specifications for that year is the largest yet recorded, 
being an increase of nearly 11 per cent on the previous 
year. Among the 24 classes which contained a larger 
number of complete specifications for 1905 than for any 
previous year, those which have advanced still higher 
include electric telegraphs, etc. ;  indiarubber, etc.; 
mechanism, etc.; metals and alloys; philosophical instru- 
ments; railway signals, etc. ; rotary engines, etc.; valves, 
etc. Other classes which have attained а maximum, and, 
therefore, show generally a still larger increase on the 
previous year, include air and gas engines; bearings, eto.; 
electricity, conducting, etc.; electric lamps, etc.; elec- 
trolysis; grinding, crushing, etc.; pumps, etc.; signalling, ete. 
Noteworthy iucreases are shown also in classes: dynamo- 
electric generators, etc.; electricity, regulating, etc.; 
galvanic batteries ; railway, etc, vehicles; road vehicles. 
Steam generators show a considerable falling off. 

The Comptroller-General furnishes an interesting para- 
graph on the trend of invention ia 1907. He remarks that 
the great inventive activity in connection with the motorcar 
industry now sbows signs of falling off. Judging from the 
titles only, the number of inventions relating to motor road 
vehicles during the year 1907, although still large, has 
decreased nearly 35 per cent. from that of the previous 
year. Тһе occurrence during the year of several serious 
railway accidents owing to the failure of signals has caused 
much attention to be given to automatic electrical systems 
of signalling, in which the services of signalmen are 
entirely dispensed with and the signals are given on the 
engine itself instead of by means of the usual wayside 
devices. Several applications have also been made for 
stopping trains automatically when the signals are against 
them. The occurrence of accidents in lifts has directed the 
attention of inventors towards the improvement of devices 
for preventing a mine or lift cage from falling down the 
shaft in the event of its hoisting cable breaking. A large 
increase is also observable in the subject of wireless tele- 
graphy, and some attention was given to the transmission 
of portraits and designs by telegraphic means. 


* OVER-SHOOTING" OF TUNGSTEN INCAN- 


DESCENT LAMPS. 
BY JOHN B. TAYLOR. 


A short article in the issue of the Electrical World for 
April 25* described what has been termed an “over- 
shooting effect” in the light from the tungsten incandescent 
lamp for a brief fraction of a second after the circuit is 
closed. The accompanying illustrations (Figs. 1 and 2) 
present the photographic evidence to show that this over- 
shooting effect” is a real physical action as distinguished 
from a physiological effect or mental impression. These 
records were made on a photographic film 4ia. wide and a 
little over 12in. long, placed in a G.E. oscillograph film- 
holder with a slit opening. For making these records the 


* Abstracted in Electrical Engineer for May, 


906 in the oscillograph film-holder. 


film drum was placed in a screw-cutting lathe and driven 
at a uniform speed of approximately 266 r.p.m. The screw- 
cutting gears were arranged for six threads per inch, while 
the tool post carried a piece of cardboard covering the slit 
An opening iin. wide in 
the cardboard exposed a small portion of the film (about 
Fin. by yin.) to the light of an incandescent lamp under 
test. For these records a 20-watt, 22-volt tungsten lamp 
was placed about 24in. from the photographic film. It 
will be readily seen that the arrangement permitted of 
obtaining a photographic trace more than 20ft. long. 

In Fig. 1, with the drum rotating continuously, the lamp 
circuit was closed at A, opened at С, closed again at D, 
etc. It is plainly evident that the trace between А and B 


is appreciably lighter than the remainder of the record, and 


the known velocity of the film gives the time between А 
and B as very nearly one-tenth of a second. Particular 
attention is called to the fact that this over-shooting 
effect is not seen at D, the lamp being still warm, as the 
interval between C and D is only about two-thirds second. 
In making this record the source of supply was a 25-volt 
storage battery from 15ft. to 20ft. from the lamp with no 
inductive apparatus in the circuit. The source of energy 
supply for the record at the bottom of Fig. 1 was the com- 
mercial 60-cycle lighting circuit with а small auto-trans- 
former to reduce the E M.F. from 110 to 22 volte. The 
same lamp was used as for the record of Fig. 1. This 
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КОЗ. 1 AND 2.—Cscillograph Records of ‘‘Over-Shooting Effect." 


record is lettered similarly to Fig. 1, the greater initial 
brilliancy being shown by the trace between À and B. In 
this record the alternate heating and cooling of the filament, 
corresponding to the peaks and zero values of the current 
wave, is readily seen. The photographs have not been 
retouched. It is not claimed that the photographic trace 
as presented shows the proper relative values of light at the 
different times, as exposure and chemical development have 
been chosen with a view to bringing out the contrast for 
illustrating the phenomenon. 

From the records which the writer has made, these two 
have been selected as best presenting the effect for repro- 
duction. As the cause of this effect has not yet been 
definitely demonstrated, it seems only fair to add that a 
higher voltage tungsten lamp of different manufacture 
showed this same effect, but not in so great a degree, 
which might indicate that the thicker filament is in some 
way responsible for the effect. On the other hand, the 
relative exhaustion of the two lamps is not known, and the 
relative proportions of lamp volume, surface of glass, and 
watts dissipated may be factors of more importance than 
the size and structure of the filament. 


AUSTRALIA. 


Proposed Extensions at Sydney Electricity Works. 


Mr. H. R. Forbes Mackay has now taken up his duties as 
chief electrical engineer of Sydney, and one of his first duties 
has been the preparation of a report as to the position of the 
electricity undertaking. Mr. Mackay has carefully gone into 
the question of the demand that may reasonably be made on 
the plant in the winter of 1909. He estimated the peak load 
to be 7,100 kw. The total capacity of the existing generating 
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pan at Pyrmont was: engines and generators, 6,700 kw.; 
oilers, 5,609 kw., excluding their overload capacity of 20 per 
cent., and he considered that it was essential for the safe 
working of the system that one of the turbine sets and one 
Stirling beiler should be held in reserve. This reduced the 
generating plant to: engines and generators, 4,700 kw. ; boilers, 
4,800 kw.; which represented the plant available, with the 
required standing to deal with an estimated load of 7,100 kw. 
In addition to this the transforming plant at the town hall 
sub-station, which has a capacity of 2,100 kw., would be 
unable to cope with the demand made upon it. It was 
impossible to procure new generating plant in time to be 
available for the winter of 1909. This contingency could 
be met by the installation of a storage battery at the 
rear of the town hall sub-station with as little delay as 
possible. This would assist the generating plant at the 
power-house and the trunk mains from the power-house to 
the town hall sub-station by supplying a portion of the peak 
load. It could be charged at times of fight load and dis- 
charged at times of heavy load, and in so doing it would improve 
uniformity of load on the generating machinery, and in con- 
sequence secure a higher economy in operation. It would also 
be of value in reducing the risk of a temporary failure of the 
supply in the centre of the city, which is the most important 
part of the system, for should any accident ha pen to the 
machinery in the power-house or the town hall and ng Park 
gub-stations the storage battery would automatically take charge 
of а large portion of the load. Apart from theanticipated over- 
load to the generating plant, the existing high-pressure trunk 
mains from the power-house and the low-pressure feeders from 
the town hall sub-station would have to be increased. The 
total capacity of the trunk mains leaving the power-house was 
5,000 kw., and he considered that two additional high-pressure 
cables should be run, one from the power-house to the town 
hall sub-station and one from the power-house to Lang Park sub- 
Station. There were no spare conduits laid to draw these cables 
in, and new conduits would have to be installed. Additional 
low-pressure feeders would also be required from the town hall 
sub-station to various centres of the city in the districts south 
of King-street. 

Mr. Forbes Mackay reports that he has not had time to 
consider the extensions that would be necessary to the power- 
house building and generating plant for the winter of 1910, but 
he proposed .to do so immediately. The matters mentioned 
were of great urgency, and he requested permission to (1) 
prepare specification and call for tenders for storage battery, 
with necessary boosters and switchgear ; (2) make provision for 
temporary accommodation of storage battery ; and (5) prepare 
a specification and call for tenders for the supply of high and 
low tension feeders, with necessary switchgear and conduit. 
The expenditure involved in carrying out the recommendations 
is estimated at between £40,000 and £50,000. 


INSTITUTION AND SOCIETY NOTES. 


Leeds Local Section. 


The committee of the Leeds Local Section of the Institution 
of Electrical Engineers has arranged an excursion to Middles- 
moor and Angram, in Nidderdale, for Saturday, June 20. The 
р of each ticket, which includes return fare from Leeds to 

ateley Bridge, and from Pateley to Lofthouse, with luncheon at 
Middlesmoor and tea at Pateley Bridge, is 78. Od. By the kindness 
of Mr. W. A. Best (of the firm of Best and Sons, the contractors 
for the waterworks for the Bradford Corporation), the party 
will be enabled to visit the interesting waterworks at Angram, 
in which is in course of construction a dam which will make one 
of the largest reservoirs in existence, the depth being about 
150ft. There is a high-tension three-phase plant driven by 
water power (and steam as reserve), an aerial ropeway (over 
400 yards long and 150ft. in height), and other interesting 
details, to which the party will be shown by Mr. W. Thomson, 
the electrical engineer in charge. The stewards are Mr. T. 
Harding Churton, Mr. S. W. Cuttriss, and Mr. H. Dickinson 


(hon. secretary). 


CITY AND GUILDS OF LONDON INSTITUTE. 


The annual report of the council of the City and Guilds of 
London Institute for the year 1907 opens with a reference to 
the loss which the institute has sustained by the death of three 
members who had rendered valuable services towards the fuller 
development of its work—Lord Kelvin, Mr. T. F. Blackwell, 
and Sir W. H. Perkin. 

Dealing first with the Central 'i echnical College, the report, 
after mentioning that the number of students during the last 
complete session was 457, as against 435 in the previous session, 
draws attention to a fact to which reference was also made in the 


report of the previous year. The unequal distribution of 
engineering students between the civil and mechanical course 
and the electrical course has become even more marked, and it 
is thought that the depression in the electrical industries may 
affect the choice of candidates in their branch of study. During 
the session 1006-7 there were 126 students taking the electri 
engineering course. In the previous session the number was 
135, against 160 in the session 1904-5. Nor is this decrease in 
the number of electrical students peculiar to this college. A 
similar decrease has taken place at most of the technical institu- 
tions all over the country. Turning to another of the 
report, we find that the sister college of the Cen Technical 
College has not escaped this diminution. In 1904-5 there were 
107 students taking the electrical engineering course. In the 
following year this number had dropped to 97, and again to 87 
last year. The evening classes at the Finsbury Technical 
College were last year attended by 502 students, as against 528 
in the preceding session, 15 students entering for the complete 
course in electrical engineering and 131 attending special 
lectures in the same department. 


CALLENDER'S LONDON OFFICE STAFF ANNUAL 
OUTING. 


This function was, celebrated on May 30 at Brighton. Ап 
excellent luncheon was served at the Royal York Hotel, at 
which Mr. James O. Callender took the chair. Sixty members 
of the staff sat down, including several visitors from the works 
offices. After the luncheon Mr. James О. Callender rose to 


propose the toast of ‘‘The Callender Company," at the same 
time regretting that Mr. T. O. Callender, the managing director, 
had been unavoidably called to Hamburg upon important 
business in connection with the German Callender Company. In 
a brief and witty speech he expressed his pleasure at being 
present, and also thanked the visitors for attending. He 
complimented the hon. secretary (Mr. J. M. Dunkley) and the 
committee on the way the outing had been arranged, and, on 
behalf of the staff, presented Mr. Dunkley with а smoker's com- 

nion. Mr. Allnutt proposed a vote of thanks to Mr. James O. 
Callender for occupying the chair, which was seconded by Mr. 
Macmaster, and accorded musical honours. Mr. Goodman, of 
the works, replied for the members of the works staff. The 
health of Mr. T. O. Callender was drunk, also with musical 
honours. During the afternoon the whole of the members took 
a sea trip to Newhaven, returning to the Royal York Hotel for 
tea. They returned from Brighton by the 8.30 train after a really 
enjoyable day. 


APPOINTMENTS VACANT. 


Senior Draughtsman. Well versed in design and manvfacture 
of bigh- lift turbine pumps. Applications to No. 858, Electrical 
Engineer Office. See advertisement. | 

Station Superintendent, Carlisle Electricity Works.  Sslary, 
£130 per annum. Applications to Mr. S. Allen, city electrical 
engineer, by June 16. Boe advertisement in last issue. 

Head of the Physios and Electrical Engineering Department, 
Northern Polytechnic Institute, Holloway, London, N. Salary, 
£500 per annum. Applicatious by June 29. See advertisement. 

Professor of Mechanical Engineering, Poona College of Science. 
Salary, Rs 500 per month, rising by annual increments of Rs.50 to 
Rs.1,0.0, with a pension. Applications to the Secretary, Public 
Department, India Office, London, S.W., by June 15. 
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TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
C. H. W. Biaas, 189-140, Salisbury Court, Fleet Street, 
London, Е.С. Anonymous communications will not be 
noticed. Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal 


CORRESPONDENCE. 


% Опе man's word is no man's word, 
Jaatice needs that both be heard.” 


HULL TELEPHONES. 


Бтв, —Аё the end of your editorial article (on p. 794) on 
the Hull municipal telephone undertaking you very 
naturally express doubt as to the reality of the alleged 
results. The explanation of the apparent prosperity of the 
Hull municipal telephone system is very simple. The 
Hull Corporation, by legal means, obtained free inter- 
communication between their telephone system and that of 
the National Telephone Company in the Hull area. The 
National Hull system oatnumbers that of the Corporation 
by about four to one, The Hull municipal system, 
therefore, exists mainly by the use of the National 
Company's plant, and the Hull Corporation are really 
selling the National Company's service—at their own 
prices. Ав an illustration of the practicability of municipal 
telephone estimates, methods, and practice the Hull example 
is, as you suggest, absolutely unreal.— Yours, ete., 


HERBERT LAWS WEBB, 


THE HART SECONDARY BATTERY SYNDICATE. 


Sır —Some misunderstanding having arisen through the 
notice published relative to the winding up of the Hart 
Secondary Battery Syndicate, Limited, I should like to state 
that this liquidation in no way affects the Hart Accumulator 
Company, Limited, beyond the fact that the Hart Accumu- 
lator Company, Limited, have purchased the foreign patents 
of the syndicate with the intention of further developing 
their foreign and Colonial trade in accumulators. The 
similarity of name has evidently caused some confusion, 
and I should be very glad if you will give me the oppor- 
tunity of making this explanation.— Yours, etc., 

J. H. POULTON, Secretary. 
(Hart Aceumulator Company, Limited.) 


ALTERNATING CURRENTS FOR TELEPHONIC 
AND OTHER MEASUREMENTS. 


At a recent meeting of the Physical Society, Mr. B. S. 
COHEN read a paper on “ The Production of Small Variable 
Frequency Alternating Currents suitable for Telephonie 
and other Measurements." Ав an introduction a summary 
of the methods used by the author for such currents is 
given A new method for producing these currents is 
then described; this consists of a form of vibrating wire 
interrupter which operates a  make-and-break contact. 
This is used to put a source of potential on and off a 
resonating circuit tuned to any desired frequency. The 
alternating current is taken from a small transformer in 
the resonating circuit. A series of damped wave-trains of 
any frequenoy сап be produced by this means, the trains 
following each other with the frequency of the wire 
vibrations. Several forms of circuit are described, one of 
which gives a train of oscillations at each break of the 
supply cirouit. Other circuits give damped waves both on 
the break and on the make contact, and by a suitable 
conbination of two oscillating circuits worked from one 
mercury cup and contact it is shown that continuous and 
fairly uniform oscillations can be produced. The theory 
of action of the various circuits is briefly entered into, and 
the paper concludes with some applications of the waves 
produced to both telephonic and general electrical measure- 
ments. The wave-forms given by the various circuits were 
shown at the meeting by means of a Duddell oscillograph. 

Mr. A. CAMPBELL mentioned that with his vibrating-bar 
microphone hummer he had found it easy to obtain more 
than one frequency from the same bar by altering the 
supports to suitable nodal points and tuning the magnet 
circuit with a condenser. Harmonics of the fundamental 
frequency are thus produced. He asked if any of the 
composite wave-forms shown gave vowel sounds in the 
telephone. 

Dr. RUSSELL congratulated the author on his interest- 
ing and valuable paper, and thanked him for the 
instructive demonstration he had given of methods of pro- 
ducing high-frequency currents suitable for telephonic and 
other measurements. He understood that the author’s 
main object was not the obtaining of currents of 
excessively high frequency, but obtaining currents havin 
frequencies varying between 100 and 5,000 which followed 
the harmonic law. Some of the methods described, in 
particular the author’s “double action circuit” method, 
seemed well adapted for this end. In some of these 
circuits there are two free periods of vibration, and it was 
exceedingly interesting to see the accuracy with which the 
oscillograph gave the resultant of two slightly damped 
trains of high-frequeucy waves of different periods. 
Tuning for resonance the author obtains a very perfect 
sine wave. He thought that the thanks of the meeting 
were also due to the National Telephone Company for 
the facilities they had afforded Mr. Cohen. | 

Mr. CoHEN expressed his interest in Mr. Campbell's 
statement that it was easy to get more than one frequency 
from his vibrating-bar hummer. The currents shown, 
when passed through a telephone receiver, did not produce 
vowel sounds. 


ILLUMINATION AT THE ROYAL OBSERVATORY, 
GREENWICH. 


The annual report of the Astronomer Royal dealing with the 
work of the observatory during the t year contains an 
interesting ph on the method of illuminating the field 
of the transit circle. Sir W. H. M. Christie records the fact 
that it was discovered last year that the method of illuminating 
this field by means of an elliptical annular reflector, lit by an 
axis lamp, was open to objection, as the tilting of the reflector 
to different points to produce various degrees of illumination 
caused a shift in the centre of light, and an apparent shift 
in the wires. А uniform central illumination has now been 
substituted, a small elliptical reflector with a matt white surface 
being cemented to the centre of the object glass, reflecting the 
light of a small electric lamp : change in the degree of light is 

roduced by altering the current through the lamp by a rheostat. 
is plan, says the report, has beeu in use in the Altazimuth 
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for a year with very satisfactory reaults. Arrangements have 
been made on each instrument to take а few transits by the 
old method for the purpose of comparison, A new arrange- 
ment of wires has also been inserted in the collimators of the 
transit circle, thin parallel wires replacing the thick oblique 
wires in former use, 


EXPERIMENTAL ELECTRIC LIGHTING IN THE 
CITY OF LONDON. 


Mr. A. А. Voysey, the electrical engineer to the city of 


London, has now issued his report on the recent experi. 


ments that have been made with à view to improving aud 
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CURVE A. 


cheapening the street-lighting in the City. 
reads as follows: 


Many people even to-day, in dealing with questions of 
artificial light, are content with a statement of the candle- 
power of the source of light—a statement frequently as false 
as it is vague—taking no account of the directions in which light 
is given, of the globe, lantern, reflector, position, and surround- 
ings of the lamp, all factors of the utmost importance in deter- 
mining the useful lighting effect. However important the study 
of the source of light may be, the study of the actual illumina- 
tion in the street under working conditions is far more essential. 
In 1892, the work of Mr. A. P. Trotter, now the electrical 
adviser to the Board of Trade, showed the lines on which such 
an examination might proceed, and at the same time provided 
an excellent illumination photometer for the purpose. I worked 
а great deal with this instrument in the City in 1896, taking 


His report 
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CunvE B. 


measurements of the illumination on a horizontal surface 6in. 
from the ground, and formed the opinion that the illumination 
measured on a horizontal surface may be taken as a sufficient 
indication of the effective lighting of a street. I am now again 
led to the same conclusion. But as the tendency is to measure 
illumination at a height of 4ft. from the ground, my recent 
tests have been made at this level. The photometer used is an 
improvement on the one used in 1896, and was sent to the 
National Physical Laboratory for verification. The unit of 
illumination is that produced by 1 c.p. at a distance of 1ft., and 
i: called one candle-foot. 

Attached hereto will be found some curves showing the 
illumination given in Holborn, Cannon-street, and Queen- 
street by the experimental lamps. The length of the street 
in feet is plotted along a horizontal scale and the vertical 
scale is marked in candle-feet and fractions thereof, so that 


the curves show the variation in illumination along the street. 
Curves А show the illumination along the kerb line given by 
flame arc lamps in Holborn-viaduct and Cannon-street and by 
gas in Queen-street. Curves B are similar, but are taken along 
the centre of the road. Curves C show the difference in illumina- 
tion along the kerb in Cannon-street, between the central 
suspension of lamps at а height of 28ft. and lamps on posts at 
a height of 204ft. Curves D are similar, but along the centre 
of the road. There is also shown the effect of turning out one 
of the centrally-hung arc lamps. Curves E show the effect of 
suspending the lamps in Cannon-street at 26ft. instead of 28ft. 
Curves F show the effect of lighting Tower Royal with the 
centrally-suspended flame arc lamp in Cannon-street with a 
flame arc on a post and with two incandescent gas lamps. The 
arc light curves marked A and B are each taken as the mean of 
several curves, and the atmospheric conditions, when the tests 
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were made, were clear and favourable. The Curves C, D, E, 
and F were taken with a view to make specific comparisons, 
and they each represent a single set of observations. The 
atmospheric conditions prevailing when Curves E were taken 
were distinctly inclined to be foggy. 

It is now necessary to consider what conclusions can be 
drawn from the curves. I have already stated that I think the 
illumination given on a horizontal surface can be taken as a 
sufficient indication of the value of the lighting in a street. 
Next, I have formed the opinion, from observation and testing, 
that the minimum illumination is the most important factor in 
good lighting, and I have come to the conclusion that about 
one-tenth of one candle-foot is the minimum below which it is 
not desirable to go in the main streets of the City. If that figure 
is adopted and maintained, then [ think that the main streets 
of the City will be very well lighted. If the curves for Holborn- 
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Curve D. 


viaduct are studied, it will be seen that, although Holborn- 
viaduct is а very wide thoroughfare, the lighting is not very far 
from complying with the minimum value which I think neces- 
sary. In order to meet any possible objection to unpleasant 
colour, the Holborn-viaduct lamps are trimmed with carbons 
giving a pleasantly-toned light, but the illumination is thereby 
reduced. If 7mm. and 6:55mm. (cores 3-22in. and 1-16in. 
respectively) carbons are used in Holborn-viaduct, giving a 
yellower light, the minimum illumination would be increased so 
as not to fall far short of the necessary value, and it could be 
regarded as approximately fulfilling what I think are the reason- 
able requirements for the sufficient lighting of a City main street. 
I do not think that Holborn-viaduct can properly be compared 
with Cannon-street, because, in addition to other reasons, the 
width of the Viaduct is about 50 per cent. greater than the 
width of Cannon-street. Therefore, I determined to make 
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another test in Cannon-street, first with the centrally-hung 
lamps as used at present and then with identical lamps on posts 
on the footway, keeping the conditions of current and carbons 
the same for both. The arrangements for this test were kindly 
made for me by the City of London Electric Lighting Company, 
and the results shown in Curves C and D indicate the advantage 
obtained by central hanging in a street such as Cannon- 
street, which is fairly typical The illumination curves of 
the centrally-hung lamps in Cannon-street show that the 
lighting also fulfils the suggested condition that the minimum 
should not be less than one-tenth of one candle-foot, and I 
think the curves are very good ones and indicate what is 
obvious from an examination of the strect—namely, that the 
lighting is very good, and, if we study the curves, the advantages 
of the central suspension and the extra height of the lamps are 
evident. From the central suspension there is, however, an 
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additional gain for side streets and at the junctions of streets 
owing to the fact that the light of one lamp can be used over a 

eater area. For instance, 45 per cent. of the cost of lighting 
in Cannon-street is saved on gas in the side streets. This 
economy could to some extent be obtained by placing posts at 
the corners of streets, but I do not think it could be obtained 
to the same extent as is possible with the higher centrally-hung 
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amp. An experiment was made in Cannon-street at the sugges- 
tion of the late chairman, Mr. Stopher, some of the lamps being 
hung at 26ft. instead of 28ft. The result is given in Curves E, 
which, I think, show that the higher position is slightly better 
than the lower one. Curves F show the illumination in Tower 
Royal, a turning off Cannon-street, lighted by the centrally- 
hung arc lamp, and by the arc lamp on a standard in Cannon- 
street and by the two incandescent gas lamps on brackets in 
Tower Royal. The curves show the advantage of the central 
suspension. Attention should be drawn to Curve D, No. 3, 
which shows the effect of extinguishing alternate lamps in 


Cannon-street. The curve does not fulfil the requirements of 
a well-lighted main street, but it shows a better result than 
Queen Victoria-street, and the lighting is very fair. If it were 
not for the fact that the cleansing of the streets is an operation 
which may be greatly assisted by good lighting, I should be 
inclined to recommend the turning out of half the lights in 
main streets at midnight, and I think the matter is worth 
consideration. This is, perhaps, an opportune place to 
discuss the question of lighting hours. In my opinion, 
the fixing of lighting hours between sunset and sunrise is a 
mistake, and I think the lighting might be curtailed on an 
average by about one hour per day, half in the morning and 
half in the evening if a reasonable reduction were made in the 
annual charges. It is now desirable to consider the question of 
comparative cost, and this is bound up with the question of 
spacing. l 

The average distance between the centrally-hung lamps in 
Cannon-street is approximately the same as that of the 
standards in Holborn, though Holborn is 50 per cent. wider 
than Cannon-street. The average spacing of the centrally-hung 
lamps in Cannon-street is a little closer than the spacing of the 
old standards in that street, there being 11 of the suspended to 
10 of the lamps on standards. The extra lamp results really 
from the consideration of the side streets rather than from any 
need in Cannon-street itself. With regard to spacing, a regular 
distance should be followed as closely as possible, but due con- 
sideration must be paid to side streets and cross streets in order 
to obtain the most economical results. Ав will be seen from 
the curves, the distance between the lamps in Cannon-street 
varies from 112%. to 165ft. І think the latter distance may be 
regarded as the extreme, beyond which it is not desirablé to 
go; whereas the former is closer than is necessary, and can only 
be justified by a consideration of the side streets. 

For the purpose of comparing the effect of gas with electric 
lighting J made a test in Queen Victoria-street, but I found a 
large portion of this street with a very low illumination, and 
neither from observation nor test did it appear to me at all 
comparable with Cannon-street. I therefore sought out a piece 
of good gas lighting, and I found this in a portion of Queen- 
street. It was interesting to find that the piece of street I 
picked fulfilled the condition which I had fixed as essential for 
a well-lighted street— namely, that the illumination on a 
horizontal surface 4ft. from the ground should in no place be 
less than one-tenth of one candle-foot. The average illumina- 
tion of the picked piece of gas lighting in Queen-street, which 
is, fortunately, just the same width as Cannon-street, is only 
about half that in Cannon-street, though it is about double the 
cost. This confirms what I reported three years ago as the 
result of some photometric tests—namely, that light for light 
high - pressure incandescent gas light costs four times as 
much as the flame arc light. It may here be observed 
that departments of the Corporation, other than the Public 
Health Departmemt, are now saving at the rate of about 
55,000 a year, partly by changing from gas to electricity and 
partly by bringing electric lighting up to date, and I have good 
reason for saying that this sum could be considerably added to. 

On the whole, I think it may be fairly assuined that about 
500 ll-ampere flame arc lamps will light the main streets well, 
whether centrally hung or on standards. The cost of these at 
£17. 10s. each would be £8,750. The present cost of lighting 
the whole City is about £22,000 a year, about half the cost 
being for electric light and the other half for gas. In addition 
to this a sum of about £17,000 appears to have been spent in 
the last nine years on providing and maintaining apparatus for 
gas lighting. The side streets can be very much better lighted 
by centrally-hung arc lamps than they are at present for a sum 
which I estimate approximately at £5,000 to £6,000 per annum. 
It is very important in my opinion that the main street-lighting 
should not be arranged independently of the side streets. 
Economical effective lighting of both is bound up one with the 
other. A few lamps arranged in the side streets off Cannon- 
street would quickly show what can be done. І have very little 
doubt that the average illumination throughout the whole of the 
City streets can be at least doubled, and a saving of about 
£6,000 a year effected. 

On the subject of lamp supports, I think it may be remarked, 
with regard to the central suspension, that the plan followed in 
Cannon-street of making them as invisible as possible is а good 
one. Attachments would have to be securely made and the 
supporting wires carefully examined, and, no doubt, the exist- 
ence of a large nuinber of such supports in the City would 
necessitate some extra cost to the Corporation in the super- 
vision of overhead wires. But if reasonable care is used in the 
matter, there should be no danger whatever attaching to the 
central suspension of lamps. In the main streets the plan of 
trimming the lamps in position during the early hours 
of the morning is a sound one. No doubt some small occupa- 
tion of the roadway space during busy hours would take place 
when a lamp went wrong at such a time, but it must be remem- 
bered that a standard on the footway remains for several 
thousands of hours each year as an obstruction to traffic, and 
must necessarily be a much greater cause of inconvenience than 
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the very occasional visit for a few moments necessitated by a 
fault in a centrally-hung lamp. In narrow streets it would be 
advisable to arrange for bringing the lamps down to the foot- 
ways for trimming, because otherwise а serious obstruction to 
traffic would occur. In some very wide streets, like Holborn 
and Farringdon-street, it might be advisable to use standards 
placed in the centre of the road, and in any case а certain 
number of standards may be required. While I recognise 
the importance of economy and the consequent need to 
use existing material as much as possible, I think I ought to 
point out the unsatisfactory condition of London in the matter 
of lamp standards, and especially electric lamp standards. The 
design is usually left to an ironfounder’s draughtsman. Mr. 
Norman Shaw has very kindly given his gratuitous aid in 
matters affecting the appearance of «Doudou: and I think his help 
might very well be asked. If new posts are found to be neces- 
sary, l think some endeavour should be made to redeem the 
reputation of London in this matter. 
will restate my main conclusions : (1) that the illumination 
on а horizontal surface 4ft. from the ground is а sufficient 
indication of the useful light in a street ; (2) that the minimum 
value of such illumination is the most important factor in good 
lighting ; (3) that such minimum should not be less than one- 
tenth of one candle-foot; (4) that this illumination can be 
approximately obtained by 1l-ampere flame arc lamps with 
yellow flame carbons, spaced approximately as at present, either 
on standards at 20\ft., as in Holborn-viaduct, or centrally hung, 
as in Cannon-street, at 28ft. from the ground ; (5) that а more 
even distribution of light and à more economical result can be 
secured by the centrally-suspended lamp at 28ft. than by the 
lamp at 204ft. on a аазы ; (6) that economy and efficiency 
require the treatment of main streets and side streets together ; 
(7) that а demonstration should be made in the side streets of 
centrally-hung arc lamps as soon as possible; (8) that about 
£6,000 a year may be saved and a doubling of the average 
illumination throughout the City streets effected by flame arc 
lighting assisted by a few metallic-filament lamps where arc lamps 
have not a sufficient area for economical lighting; (9) that where 
central suspension is used, it should be without lowering 
ear in broad streets and with lowering gear in narrow streets ; 
(10) that any new standards which may be required should be 
designed according to the advice of some reliable guide, such as 
Mr. Norman Shaw ; (11) that the lighting hours can be recon- 
sidered with a view to economy without prejudice to lighting 
efficiency ; (12) that the question of reducing the lighting in 
the main streets at midnight should be considered. 

In order to obtain as soon as possible the great advantages in 
economy and better lighting that I have shown to be possible, 
I think a small demonstration should be invited from both 
companies in the side streets, and some of the streets adjoining 
Cannon-street would be very suitable for the purpose. I also 
think it would be а great advantage if a provisional decision 
were come to as to whether the lighting is to be divided 
between the two companies, and, if во, in what proportions. 
If that is done, and the side-street demonstration of lighting 
found satisfactory, then the way will be clear for the prepara- 
tion of complete plans and specifications for lighting the whole 
of the City, and instructions might be given accordingly. 


INSTITUTE OF METALS. 


À meeting was held on Wednesday afternoon at the Institu- 
tion of Mechanical Engineers with а view to the formal inaugura- 
tion of the new Institute of Metals. Sir Wm. White presided 
over а large attendance, and in opening the proceedings 
explained the object of the proposed institute, which was, he 
said, to increase knowledge with regard to the non-ferrous 
metals and their alloys, to publish reports of transactions con- 
taining papers on metallurgical subjects, and to offer a means of 
communication between members upon questions bearing upon 
the manufacture of metals, apart from questions relating to 
wages, and to arrange for periodical meetings for the purpose 
of discussing practical and scientific subjects relating to the 
manufacture, working-up, and use of non-ferrous metals. He 
thought the time had arrived when such an institute ought to be 
established. He could promise it the hearty support of the 
Institution of Mechanical Engineers, and the fact that Prof. 
Gowland, the immediate past-president of the Institute of 
Mining and Metallurgy, was present at the meeting proved that 
that body had friendly feelings towards the proposed institute. 
He expressed the hope that the Institute of Metals would work 
in close connection with the National Physical Laboratory. He 
moved the following resolution, which was unanimously adopted : 
„That, in view of the widely-recognised need for a medium of 
communication for the advance of knowledge in connection with 
the production, manufacture, and use of the non-ferrous metals 
and their alloys, а society, to be called the Institute of Metals, 
shall be, and is hereby constituted." 

Sir Wm. White was unanimously elected the first president 
of the new institute, and the following gentlemen were selected 


to serve as an interim council : Prof. Gowland and Prof. Turner 
(science), Mr. J. T. Milton and Vice-Admiral Oram (marine 
engineering), Dr. F. Elgar and Mr. A. F. Yarrow pM. 
Mr. Odo Vivian and Mr. L. Sumner cope Mr. J. D. Bonnor 
(Brit. aluminium), Mr. Ristori (aluminium), Mr. G. A. Baed- 
dicker (nickel), Mr. Norman Cookson (lead, antimony), Mr. 
G. W. Nisbet and Mr. R. Kaye Gray (cables), Mr. J. A. Bayliss 
(King’s Norton Metal Company), Mr. G. B. Hunter (ship- 
building), Mr. Williams Haier (tin, Mr. Hurry Riches 
(locomotive engineering), Mr. Cecil Wilson (precious metals), 
Mr. Ralph Heaton (The Mint, Birmingham), Mr. Corfield 
(spelter), with Prof. C. H. Carpenter and Mr. W. H. Johnson 
as joint hon. secretaries. 

‘he annual subscription of the institute was fixed at two 
guineas, with no entrance fee at present. 


MUNICIPAL ELECTRICITY ACCOUNTS. 


BIRMINGHAM. 


The statement of accounts of the city of Birmingham electric 
supply undertaking for the year ended March 31, 1908, has just 
been issued. The total capital expenditure on the undertaking 
amounts to £1,205,009, of which £122,458 was incurred during 
the past year. The balance of capital account now stands at 
£52,408. The revenue account for the past year shows an 
income of £156,789, compared with £102,502 for 1907, and 
an expenditure of £95,862, compared with £48,000 for 1907, 
leaving a gross balance of £60,927, as against £54,412 for the 
iras. year. Details of the revenue account appear in the 
ollowing table : 

Income. 
Sale of 9 (private lighting, power and traction, and 


contract CU. MEA £153,956 
Meter renſnsn‚‚‚‚‚‚‚‚‚‚‚d 2,390 
Renta receivable аз Wavcseaserdtiedetidensdessasacacecesssesceieceee 121 
Contracting . including sale of lamps... 44 
Motor hire department surplun, . .. 48 
Contributions for superannuation............. eee . ẽ 2. 254 
£156,788 
Expenditure 

Generation of electricity  .................... —Á——À—— £38,681 
Distribution of electricity ....................... TT і 8,965 
Rents, rates, and taxes ................................... 5 6,876 
Managemeennnenenn 11,260 
Insurance E — S — 596 
pna 200 
Sundieesse 46 

Special expenditure— battery and buildings, Parker- street; 

alterations to mains; switchboard, Water“ street, being 
plant EN ATE RN ER EE RA VENTER ERU RUE 9,159 
Plant abandoned, Dale End (part e .ã 2 278 
| £95,861 
Balance to profit and loss accounn . ẽ . ã . £60, 927 


This balance has been appropriated in the following manner : 
interest on Birmingham Corporation 3 per cent. stock, £15,516; 
interest on mortgages and loans, £20,612 ; redemption of debt— 
Corporation loans fund for redemption of stock £8,126, sinking 
fund for repayment of mortgages £16,755; bank interest, 
£2,120. The balance to the credit of the reserve fund is 
£68,701. "These figures show the stability of the undertaking 
under the control of Mr. R. A. Chattock. 


BLACKPOOL. 


The city of Blackpool electricity undertaking accounts for the 
year ended March 31, 1908, show а substantial balance on 
revenue account, and, after providing for certain standing 
charges, leave a balance which has been allocated to the reserve 
fund and to the relief of the borough rates. The income on 
revenue account last year was £36,565 and the expenditure 
£16,140, leaving a balance of £20,425. Some of the chief items 
of expenditure were: generation, £10,164; distribution, 
£1,489 ; public lighting, £1,188 ; rents, rates and taxes, etc., 
£1,404 ; management, £1,606 ; general, £288. 

Of the balance of £20,425, interest and sinking fund absorbs 
£6,539 and loan repayment £5,430. The net profit was £8,465, 
out of which £3,000 1s carried to the electric light reserve fund 
(which at March 31, 1908, stood with a balance of £6,153), and 
£5,456 is appropriated to the general district fund. ў 

The number of consumers during ће past year was 1,176. 
The prices charged for current are: for private lighting, 6d. 
and 2d. and 5d. (power and heating 3d. and 1d.) per Board 
of Trade unit (Wright’s D.I. system); for the Corpora- 
tion tramways and the Blackpool, St. Annes, and Lytham 
tramways, 2d. per Board of Trade unit and 13d. after 250,000 
units ; for public lighting, 3d. and 24d. per Board of Trade 
unit. The total number of units generated during the year 
was 5,704,150. The length of mains was about 103 miles. The 
maxinum load observed was 2,602 kw. (Sept. 21, 1907), the 
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lighting load being 1,844 kw. and the traction 758 kw. The 


total capacity of the dynamos is 4,450 kw. 


PERSONAL. 


Messrs. Kennedy and Jenkin, 17, Victoria-street, Westminster, 
inform us that they have taken into partnership Mr. John MacFarlane 
Kennedy and Mr. Sydney Bryan Donkin. The name of the firm 
remains unaltered. 

Mr. A. E. Farrow, chief engineer to the Windsor and Slough and 
Datchet Electric Lighting Companies, has been granted a patent for 
a new invention intended to do away with noise, smell, and vibration 
in motor omnibuses and commercial motor vehicles. 

Mr. J. B. Hamilton, general manager of the Leeds tramways, is 
celebrating his silver wedding, and on the örd inst. the staff under 
his control took the opportunity of showing their regard for him by 
presenting him with a large silver rose bow], a pair of silver candle- 
sticks, and а meerechaum pipe 

We regret to announce the death of Mr. Edward Thomas Pugh, 
chief traffic assistant in the Liverpool Corporation tramways depart- 
ment. He had been connected with the Liverpool tramways, first 
with the old company and with the Corporation since the latter took 
over the system, for about 22 yeara. : 

The principal prize of guineis offered by the American 
Co-operative Electrica] Development Association for а canvassers' 
handbook dealing with data concerning electric light, heat, and 
power useful to canvassers and central station managers has been 
awarded to Mr. К. Borlase Matthews, consulting engineer, London. 
Mr. Matthews was the only successful English competitor. 

The Liverpool City Council have confirmed the recommendation of 
the Tramways and Electric Power and Lighting Committee appointing 
Mr. О. W. Mallins, the traffic manager, as general manager of the 
Oorporation tramways. Since the death of the late Mr. Bellamy, 
Mr. Mallins has practically carried out the duties of general manager, 
and his appointment is the natural outco.ue of his services in that 
capacity. 

he ага Gazette announces that the partnership between Messrs. 
Е. Simpkin, W. A. Wilkinson, and C. Gibson, carrying on business 
as electrical and mechanical engineers at 66, Kirkstall-road, Leeds, 
has been dissolved by efflaxion of time so far as concerns W. A. 
Wilkinson, who retires. Messrs. Simpkin and Gibson will continue 
to carry on the business in partnership under the same title of 
Simpkin, Wilkinson, and Gibson. 


COMPANIES’ MEETINGS AND REPORTS, 


ARON ELECTRICITY METER. 


The report of the Aron Electricity Meter for the term of six months 
to March 31, 1908, states that the profit and loss account for that 
period, after providing for general charges and depreciation, shows a 
net profit of £11,485. 15s. 7d., making, with the balance carried 
forward from the last accounts of £6,228. 8s. 7d., a total available 
profit of £17,714. 4s, 2d. The directors recommend the payment of 
a farther dividend of 7 per cent. on the preference shares, апо 
to £8,742. 14s. bd., anda transfer to the reservo towards goodwil 
and patents of £5 000, leaving to be carried forward the ce of 
£3,971. 9з. 9d. The directors are pleased to record a further progress 
of trade in all the Company's branches. They ascribe the satisfactory 
results during the half year to an increased demand in all European 
countries for the Company's meters and clocks. The factories continue 
to be fully employed, and have again been added to in order to cope 
with the inoreased business. The Company have recently placed on 
the market a taximeter which has been approved by the Commissioner 
of Police and passed by the National Physical Laboratory, and it is 
hoped that this new enterprise may prove ап additional source of 
income to the Company in the near future. Two directors, Lieut.- 
Colonel Б. E. B. Orompton, C.B., and Mr. S. Barclay Heward, 
retirefrom office at this meeting, and, being eligible, offer themselves 
for re-election. 


BRUSH ELECTRICAL ENGINEERING. 


The report of the Brush Electrical Engineering Oo. for the year 
ended Dec. 31, 1907, to be presented at the meeting on the 16th inst., 
states that effect has been given in the balance-sheet to the reduction 
of capital approved by the shareholders in August, 1907, and sanc- 
tioned by an order of the Court, dated April 4, 1908. The amounts 
standing to the credit of the general reserve and depreciation reserve 
funds, as well as the balance of profit brought forward from the year 
1906, have also been absorbed. The tents and goodwill account is 
now represented by the round figure of £100,000, while the Company's 
investments, which were entered in the 1906 balance-sheet at 
£164,522, now stand at £101,535. The general profit and loss 
account shows a gross profit of £63,294. After debiting general 
charges and maintenance, the amount carried to net profit and loss 
account is £32,294, and after paying debenture and other interest the 
net balance is £10,229. Consistently with the character of the present 
balance-sheet, which is essentially one of reduction and adjustment, 
the directors recommend that this balance be applied to initiate a new 

eneral reserve fund. The output from the works during 1907 has been 
the largest in the history of the Company, but the directors regret 
that the profits realised have not been commensurate. This is chiefly 
due to the fact that competitio: in the electrical 5 
continues to be very keen, while the after effects of the strike at the 


Company's Loughborough works have been severely felt. The Com- 
pany has also suffered in its operations by the lack of adequate workin 
capital. The contracts upon which it has been engaged have involv 

a large lock-up of money while in progress, and this situation has had 
to be met by temporary loans from bankers and others, which, owing 
to the financial stringency that prevailed for so long a period during 
1907, carried a high rate of interest. A portion of these loans was 
obtained from the British Electric Traction Oo. without security, 
and, as part of the arrangement then made, the directors have waived 
their option to call upon the British Electric Traction Co. to accept 
£2 ordinary shares at par in satisfaction of the advance of £30,740 
inade by that company in 1901, and have agreed to repay the said 
advance by 12 half-yearly cash instalments, commencing in January, 
1909, and carrying interest at the rate of 34 per cent. per annum. 
With a view to placing the Company in a position to carry on its 
business under more favourable and economic conditions, the directors 
put forward in January last a scheme to consolidate the existing 
£250,000 first and second debenture stocks, and to make a further 
issue of £100,000 44 per cent. debenture stock. This proposal, how- 
ever, was not supported by the first debenture stockholders, and the 
directors have now arranged to make an issue of £125,000 5 per cent. 
prior lien debenture stock, which will be specifically secured upon the 
freehold and leasehold lands, buildings, and fixed plant of the Com- 
pany at Loughborough. The reduction of capital embodied in the 
present balance sheet makes the Company's р ве and ordinary 
shares of the face value of £1. 6s. 8d. In order to arrive at a more 
marketable denomination it is proposed to subdivide these shares into 
shares of 6s. 8d. each, and to consolidate every three of the latter into 
one £1 share, thus giving the shareholders four £1 shares for every 
three shares at present held. Similarly the unissued 74,268 ordinary 
shares of £2 each will be converted into 148 536 ordinary shares of 
£1 each. An extraordinary general meeting to consider and, if thought 
fit, adopt resolutions to give effect to such subdivision is to be held 
after the general meeting. The directora have decided to give the 
preference shareholders the right to convert 25 per cent. of their 
holding into ordinary shares. 


NEW COMPANIES REGISTERED. 


Millwall Rubber Co., Limited.—Registered May 22. Capital, 
£10,000 in £1 shares. Objects: to acquire the rubber business 
carried on by Sir Obarles B. Lewis-Wittewronge, Bart., or on his 
behalf, at the Atlas Chemical Works, West Ferry-road, Millwall, and 
to carry on the business of manufacturers of and dealers in rubber and 
rubber products, regenerators and utilisers of waste or perished rubber, 
tyre manufacturers, cycle dealers, wheelwrights, etc. No initial 
public issue, Table A mainly applies. Registered office: 16, 
Finsbury-cirous, E.C. | 

Rhenish Rubber and Celluloid Co. (1908) Limited. Regis - 
tered May 20. Capital, £15,000 in £1 shares. Objects: to acquire 
the business of celluloid merchants carried on at 68, Basinghall-street, 
E. O., as the Rhenish Rubber and Oelluloid Co.; to adopt an agreement 
with the Rheinische Gummi und Celluloid Fabrik, and to carry on the 
business of manufacturers of and dealers in celluloid and rubber and 
articles made wholly or partly therefrom. No initial public issue, 
Registered office: 68, Basinghall-street, Е.О. 


Rex Electric and General Supplies, Limited.— Registered 
May 23. Oapital, £3,000 in £1 shares. Objects: to carry on the 
business of electrical and general engineers, contractors, manufacturers 
of electrical and mechanical appliances for lighting, power, and 
traction, etc., and to acquire the goodwill of the who e electrical 
supply department of D. Santoni and Oo. (1906), formerly carried on 
at 15-17, Beauchamp-street, Brook-street, E.O., and to adopt an 
agreement with D. Santoni, No initial public issue. 


Sun Power Co. (Eastern Hemisphere), Limited. — Registered 


May 27. Capital, £500,000 in 1,500 founders' shares of 1s. each and 


299,925 ordinary shares of £1each. Objects : to acquire any inventions 
relating to the utilisation of solar heat, and apparatus used in connec- 
tion therewith ; in particular to acquire the rights for the eastern 
hemisphere relating to certain inventions of F. Shuman, of Phila- 
delphia, U. S. A.; to adopt an agreement with the said vendor as 
president and on behalf of the Sun Power Oo., of Tarcony, Phila- 
delphia ; to manufacture and deal in sun or solar engines, and plant, 
works, apparatus and machinery of all kinds, including machinery and 
apparatus for refrigeratiug and ice-making and for the production or 
supply of liquid air, electricity, light, heat, and power; to manu- 
facture, create, generate, produce, and deal in and with ice, liquid air, 
electricity, light, heat, and power of any kind, etc. 


Liens Registered. 


Gould Storage Battery Co., Limited (London) — Issue on 
May 21 of & £50 6 per cent. debenture, part of series created same 
date, to secure £5,000, rris on the company's property, present 
and future, including uncalled capital. No trustees. 

Economic Acetylene Engineering Co., Limited (Londen).—A 
memcranium of satisfaction in full of debentures dated Feb. 7 and 
March 18, 1908, securing £30, has been filed. A trust deed, dated 
May 28, 1908, to secure £200 debenture stock, end uer on a certain 
leasehold workshop and premises at East Ham, and the company's 
undertaking and property, present and future, including uncalled 
ср, has also been registered. Trustee: A. Page, 28, King-street, 


Edmonton (Alberta) — The Public Works Department have 
purchased two sites in Strathcona for the erection of a local telephone 
exchange building which is to be erected at a cost of 10,000dol. 
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BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Mexican Light and Power Co.—The directors of the company 
anvounce a dividend of 1 per cent. on tho outstanding ordinary 
sbares. 

Stepney.— The Electric Lighting Committee of the Borough 
Council have decided to lay mains through Stepncy-square, Mile 
End Old Town. 

Mirfield. —The District Council have decided to seal ап agreement 
with the Yorkshire Electric Power Co. for the supply of current for 
street-lighting purposes. 

Market Harborough.—The Board of Trade have extendel the 
period of the revocation of the Urban District Council's electric light 
provisional órder for one year dating from June 22. 

Crewe.— At the last Town Council meeting the Electric Lighting 
Committee reported that after meeting all the charges on the electric 
light undertaking there was а surplus for the year of over £800. 

Sheffield. —The Corporation are applying to the Local Government 
Board for powers to borrow £22,000 for electric lighting purposes. 
About half of this sum will be devoted to maius and sub-stations. 

Wigan.—The Corporation have decided to shut down the Pemberton 
electricity works and to transfer the machinery to Bradford-place 
station, which they will extend at un estimated outlay of £36,500. 


North Bay (Canada).—<Application has been made by the Town 
Council of North Bay to the Hydro-Electric Commission to aed 


Smoky Falle, on the Sturgeon River, and supply North Bay with. 


electric power. 


Heanor.—Upon the suggestion of the Electric Light Co:umittee, 
expert advice is to be obtained by the Urbau District Council as to the 
advisability or otherwise of lighting a part or the whole of Heanor, 
Langley Mill, and Marpool wards 

Glasgow.—After a good deal of discussion, the Town Oouncil of 
Glasgow have agreed, subject to permission being obtained from Parlia- 
ment, to pay out of the common good the loss of £16,000 sustained in 
the working of the Corporation telephone. 


Birnam.—At a meeting of the Perthshire Highland District 
County Council Committee on Saturday, a requisition was submitted 
from ratepayers in Little Dunkeld asking that Birnam be formed into 
a special lighting district. The motion wa: agreed to. 


Bacup —The Town Council have resolved to empower the Elec- 
tricity Sab- Committee to obtain particulars and submit a scheme for 
the installation of a producer gas-driven plant or otherwise for the 
supply of elestrical energy for all purposes within the borough. 


Long Eaton.—The engineer to the Urban District Council reports 
that during the month 42,840 units have been generated, exclusive of 
station supply, showing an increase of 12 per cent. For public light- 
ing the number of units generated was 6,709, a decrease of 17 per cent. 


Euniekillen.—The installation of the new telephone system in 
Eaniskillen has now been almost completed. All the principal wires 
tbrough the streets have been put up and the work of putting iu the 
private connections is proceeding rapidly, and will probably be com- 
pleted during the course of next week. 

Holywood (co. Down).—At the monthly meeting of the Urban 
Council it was reported that the committ»e appointed in conucotion 
with the proposed electrical lighting of the town had had a consulta- 
tion with a consulting expert regarding the probable cost of the same. 
A further report will be made on the subj xt. 

Govan.—At tho Town Council meeting it was agreed to apply to 
the Secretary for Scotland for increased borrowing powers to the 
extent of £23,000 to mect the probable expenditure in connection 
with the electric installation during the next four years. Up to date 
the Council have spent on the scheme £125 186. 7s, 7d. 


Cannock.—At the monthly meeting of the Urban District Council 
a letter was read from the Cannock and Rugeley Oolliery Oo. asking 
for permission to carry an electric cable over the highway at Little- 
worth, and it was decided to. offer no objection on the company giving 
an undertaking to indemnify the Council from any claim in respect 
thereof. 

Toronto.—The City Council have decided to establish an electrical 
construction department, with a consulting board of three experts, 
and an eugineer of coustruction under the board. The construction 
depaitment may be continued for the purpose of operating а cit 
electric plant, and making any extensions that may be deem 
necessary. 

Newoastlo-Emiyn.—The promoters are busy making arrangements 
for the installation of electric light for the town. It is understood 
that the company will not be handicapped by the want of capital, as 
sufficient is forthcoming. Mr. Parkington has promised to do his 
best to fix it up by the August Eisteddfod in order to electrically 
light the pavilion. 

Longton.—The output of electricity from the Corporation works 
during the four weeks ending May 21 was 16 155 units, being an 
increase as compared with last year of 2,821 units. The electricity 
main is to be extended at an outlay of £58. The gas undertaking is 
in а bad way, having experienced а drop of 156,000 cubic feet during 
the four weeks as above, 

Stock Exchange.—Application has been made to the Stock 
Exchange Oommittee to appoint a special settling day in and to grant 
a quotation to the Metropolitan Electric Tramways’ further issue of 
£178,800 44 per cent. debenture stock. The committee has also 
ordered Tandjong Rubber Co.'s 70,000 shares of £1 each, 10s. paid, 
Nos. 1 to 70,000, to be quoted in the official list, 


Bath.—The documents in connection with the sale of the Bath 
electric lighting undertaking to Mr. Schenk, by the Bath Corporation, 
have been exchanged, and a cheque for the amount of the deposit, 
£22,500, has been received by the town clerk. The sanction of the 
Board of Trade to the proposal has now to be obtained. 


Newport.—The Newport Gas Co. has invited the Corporation 
Electricity Committee to take part in a trial made by competent 
independent lighting experts, comparing under such conditions as may 
be agreed upon by the experts the relative values for public lighting 
of incandescent gas lamps and incandescent electric lampe. The 
Corporation have decided that they do not think it necessary to take 
part in such a test. 

Dover.—The Town Council have decided to raise the price of 
electric current by 4d. per unit, and to reduce the cash discount from 
1d. to 4d. per unit. The estimates for the year ending March 31, 1909, 
showed a doficit of £2,147 brought forward from last year. On the 
coming year's working, including payment of interest on loans, repay- 
ment of capital, eto., it was estimated that the deficit would be 
increased to £2,293. 


Canada.—The report of the Oanadian section of the International 
Waterways Commission advises that all companies developing electris 
power from the Niagara Falls should be compelled to supply the 
Canadian demand proportionately and at reasonable rates and should 
only be allowed to export the surplus to the United States The 
report further advises that the export should be controlled by the 
Federal Government. 


Islington.—The Electricity Committee are recommending the 
extension of electricity mains at an estimated cost of £320. Durin 
the nine weeks ended May 16, 19298, the premises of 66 additiona 
consumcrs were connected to the mains, additions to existing installa- 
tions were inade in 14 cases, and 26 consumers were disconnected. 
The result is a net increase in the maximum supply of the equivalent 
of 5,986 8-c.p. lamps. 

Australian Preferential Tariff —We have been asked by our 
agents to specially notify shippers to that country of the new customs 
regulation; ''All invoices must be accompanied by a declaration 
sigaed by the responsible head of the firm, and in the case of a com- 
pany bear the company's seal or stamp, and all signatures must be 
duly witnessed. In the absence of such declaration, goods will be 
charged at the higher rate of duty." 


Glossop.—At the meeting of the Urban Electric Supply Co., which 
includes Glossop and other towns in the North of England, the Ohair- 
man said in four towns the returns were less this year than last. In 
Glossop there was a decrease of £298 The lighting revenue had 
increased by £77, but there was a decrease on the tramway profits of 
£242, and an increase of expenditure of £234. Last year was a bad 
one on account of wet weather, and the cost of coal had been very 
much higher. 


Axbridge.—At the last meeting of the Board of Guardians Mr. 
R. H. Tucker (who had been requested to inspect and report upon the 
electric lighting plant) duly presented a report, the effect of which 
was that the accumulators were in a very unsatisfactory condition. A 
report from the Electric Sphere Oo. (Bristol) was a'so read to like 
effect. It was resolved to ask the Sphere Electric Light Oo. to mik» 
a further inspection and present a report, together with an estimite 
as to cost of repair. 

Barslem —The Electric Lighting Committee reported at the 
last meeting of the Corporation that the number of units genoratel 
during May was 53,417, compared with 25,657 during the sam: 
month of last year. They recommended the Oouncil to authorise 
the engineer to arrange an exhibition of electrical appli1uces at the 
Park fétes, and that the chairman and engineer attend the annual 
convention of the Municipal Electrical Association at Nottingha n. 
The report was confirmed. 


Lorthouse Park.—A new pleasure ground on the Leeds and Wake- 
field road has been opened by a company registered as Lofthouse Park, 
Limited. Au extensive scheme of illumination has been provided, 
the company having set down in the grounds an electric sub. 
station capable of producing a supply of electricity for 40,000 to 
50,C00 lights. The park will present a шше spectacle by night, 
myriads of vari-coloured lights being placed all over the Luildings and 
gardens, and on certain evenings there will be pyrotechnic displays. 


Taunton.—At the last Council meeting the Electricity Committee 
presented their accounts for the year ended March 51, which showed a 
net profit of £281. 5s. 9d. after paying all charges, including interest 
and redemption of loans. Of this prefit, the committee had trans- 
ferred the sum of £265. 4s. 1d. to the motor purchase fund, and had 
carried the balance forward to next year's account. The committee 
reported that the whole of the motors purchased for hire purposes had 
now been paid for out of revenue, The cost of the same had now been 
transferred to the capital account. 

Wrexham.—At the last meeting of the Corporation there 
was submitted the electrical engineer's monthly report, iuclud- 
ing the following statement: connections and supply—used for 
tramways, 15,263 units; lighting, etc., 54,940 units; total units 
generated, 48,203. New consumers connected, 0 ; consumers discon- 
nected, 0; 8 c.p. equivalent of additions to connections, 181; total 
number of consumers, 278; total of 8 c.p. equivalent for private 
supply, 20,779. The public lighting is not included in the above 
totals of 8-c.p. lamps. The report was adopted. 


St. Annes.—The engineer reported to the last Council meeting 
that the units sold during April were 55,354, and the total number of 
consumers 677. He had in hand applications from 12 consumers for 
the equivalent of 515 8-c p. lamps, The Council resolved that electric 
motors be obtained and let out on hire to consumers, and that the 
scale of charges thercfor be referred to the Electricity and Lighting 
Sub-Committee. It was also resolved that application be made to the 
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Local Government Board for sanction to borrow a loan of £3,500 for 
the purpose of a new electricity main feeder cable. 


Batley.—At the last Town Council meeting Councillor Clark sub- 
mitted the minutes of the Electric Lighting, Traction, and Tramways 
Committee, and mentioned that on the year's working there was a 
dividend. He was glad to be able to congratulate the manager on 
the very efficient way he had conducted the business duriug the year, 
and also the members of his staff. The dividend was not so large as 
last year, but that was very easily accounted for hy the increised 

rice of coal and increased taxation. Those were the things which 
ad gone a long way against them showing a better dividend. 


Grays.—At the last meeting of the Urban District Council Mr. 
Long reported that the gross profit on the electric light undertaking 
was £1 911, aud that the surplus after paying all capital charges was 
£228 during the past year. The Ohairman remarked that that ought 
to satisfy some of their good neighbours. They would see that not 
everything the Council took up was a failure. Mr. Farrow suggested 
that the engineer should bring up a report as to a reduction of the 
scale of charges for the supply of motive power. Mr. Sutherden 
thought as they were doing so well they might have a sliding scale. 
It was agreed that the engineer be instructed to briag up a report. 


Grimsby.—At the last meeting of the Town Council a profit of 
£2,085 was reported on the year’s working of the municipal electrical 
undertaking. The engineer (Mr. Vignoles) recommended that the 
whole amount be carried forward to the next account, giving as his 
reason that the committee were carrying out an improvement for which 
the Local Government Board would not sanction a loin, and which 
must be met out of revenue. Alderman Pickwell moved that £1,000 
be allocated to the relief of the rates. He thought the ratepayers 
should have some of the benefits. The Town Olerk said the under- 
taking could well afford the thousand pounds, and ultimately it was 
agreed to allocate £500 to the relief of the rates. 

Edinburgh. — A deputstion from the Edinburgh Merchants’ 
Association, consisting of Mr. William Lindsay (president) Mr. 
William Cuthbertson, J.P., Mr. W. D. Macgregor, and Mr, William 
Morrison (secretary), waited on a committee of the Oorporation of 
Edinburgh at the last meeting with reference to telephone charges. 
They urged the Town Oouncil to see to the enforcement of the agree- 
ment between the Corporation and the company, taking special 
exception to the proposed measured rate. It was pointed out, 
however, that under the agreement any subscriber had the right to 
demand an unlimited service for payment of £10. The committee 
declined to entertain a proposal to institute a competing municipal 
service, especially as the licence would only be granted by the Govern- 
ment till 1913. 

Swansea.—At the last meeting of the Electricity Committee the 
borough accountant presented the annual statement of accounts of the 
electricity department, which showed a net profit on the year's work- 
ing of £1,230, despite a substantial increase in the price of coal, and 
£ allowed for bank overdraft. Deducting £441 outstanding in 
respect of sinking fund, there remains a credit balance after seven 
years' working of £789. The electrical engineer reported the number 
of consumers on the books at the end of May was 1,162. А sub- 
eommittee was appointed to consider extension of mains on to Panty- 
gwydr Estate and Spring-avenue. The committee recommended that 
£450 be expended on a new feeder cable and works connected there- 
with, the chairman observing that this was absolutely necessary 
before next winter. 


Limerick.—The mayor (Alderman Donnellan) and several members 
of the Corporation attended at the electric power station on the 6th 
inst., when the new engine recently installed for generating purposes 
was set running for the first time. The formality of switching on the 
machine was performed by his worship, and the test, which proved 
highly satisfactory, was made in presence of the pid rat a of the 
suppliers and contractors (the Westinghouse Oo. and Messrs. Crompton 
and Co.) and the borough electrical engineer. The engine is of 250 h.p., 
practically as much as that of the threo engines which have been 
doing the work of the station since the plant was first put down. 
The addition, while relieving the work of those machines, will conduce 
to a better and more continuous supply of current, and increase the 
earning capacity of the department. 

Wadebridge.—At the Urban District Council's last meeting, on the 
question of the electric lighting schem» a letter was read from Mr. 
G. L. Ellis, as representing а syndicate who offered to form them- 
selves into a limited liability compiny for bringing an installation of 
electric light into the town, provided the approval of the Council 
and public support could be obtained, with the proviso that no rival 
scheme should be allowed within 12 months after the completion of 
their work. The suggested system was by а method of overhead wires, 
which, the communication pointed out, did not require the sanction of 
the Board of Trade, was more economical than wires uad rground, and 
also did not interfere with the roads. The szheme in detail wis read 
by the clerk, and much discussion ensued thereon. Ultimately it was 
decided to adjourn consideration of the matter for one month. 

Morley.—At the last meeting of the Corporation the borough 
electrical engineer's report showed that the ontput from the 
electricity works for the month of April was 15,154 units, compared 
with 13,245 for the corresponding month of last year, being а decre1se 
of 91 units. There had been sold to customers by meter 10,215 units, 
as compared with 9,075 the same month of last усаг, being an increase 
of 1,142 nnits. A letter was real from the Board of Trade sanction- 
ing the erection of overhead wires for lighting up Scatcherd lane. 
The town clerk submitted the correspondence with the Local Govern- 
ment Board with respect to tho application of the Oouncil for sanction 
to borrow loans for new electric cables, and additional machinery and 
plant. It was resolved that the engineer proceed with the com- 
pletion of the plans and specifications, and that the town clerk furnish 
the Board with the information asked for. 


West Bromwich.—The report on the Corporation electricity 
undertaking shows that the total revenue for the year ending 
March last amounted to £12,971. 8s. 7d., against £13,033. 58. 4d. 
the previous year. The income from tho sales of current showed 
an increase of £53. 12s. 11d., and motive power £387. 83. 10d., 
but the tramways showed a decrease of £434, 15s. lid., and 
public lighting (owiug principally to expenditure on new Jamps) a 
decrease of £151. 18s. 101. The total expenditure on the tradin 
account amounted to £6,914. 16s. 3d., against £6,540. 7s. 10d. 
in the preceling year, an increase of £374. 8s. Ба. The 
revenue account was charged with interest on Joans and Corporation 
stock, and the proper instalments for redemption and extinction of 
debt, amounting in all to £1,026. 33. 5d., loving a surplus for the 
year of £2,030. 83. 11d., a decrease of £593. 8з. 10d. 

Tonbridge.— At tho Jast meeting of tho Urban District 
Council, upon the recommendation of the Electricity Committee, 
the engineer was authorised to ситу out an extension to 
Pembury-road, as soon a3 it could be definitely seen that the same 
would yield an annual revenue of £30, including street-lighting. 
Messrs. Seale, Austen and Barnes applied f»r à supply of electricity 
for illuminating lIigh.street during cricket week, and it was decided 
that a supply be given of not exceeding 1,000 8 с.р. lamps to be used 
from Monday to Friday at 3d. per unit. Mr. Race said ths extra 
demand during cricket week proved the need of an immediate exten- 
sion of the plant. They had no reserve to full back upon. The 
engineer thought they might take the risk, but it was impossible to 
shut thoir eyes to the fact that the risk existed. If the extra plant 
was available, there was little doubt that the contractors would have 
taken double or treble the amount. 

Stockton.—The electricity works have now taken a place among 
Stockton's producing municipal undertakings. During the municipal 
year ending March 51 tho income from the sale of current wis 
£7.636, an increase of £236. and the total income from all sources 
£7,915, or an increase of £291. The cost of generation and distribu- 
tion was £4,475, leaving a gross profit of £3,438. Of this, interest 
and redemption absorbed £5,172, leaving a net profit of £265, which 
has beeg placed to reserve. There has been an increase in the cost 
of broduotio d amounting almost to wd. per unit, but the increased 
price of coal during the year more than accounted for this. 
Owing to the abnormal depression of trade locally there are 35 
services which are not in use owing mainly to empty premises, and 
under such difficulties the manager, Mr. J. J. Smith, is to con- 
gratulated upon having, after several years' hard work, thoroughly 
established the works as а remunerative concern. 


West Hartlepool.—The past year may be regarded as a satisfactory 
one for the electricity undertaking of the West Hartlepool Oorpora- 
tion. The year's woiking shows that after providing for all charges, 
including fedemption of loans and interest, there was a small balance 
on the right side. The amount of debt repai i during the year out of 
the earnings was £3,098, or equivalent to 34 per cent. on the capital 
expenditure, while the interest on loans amounted to £2,9)2, or 3 per 
cent. on the capital. Despite the heavy advance made in the price of 
coal during the year, there was no increase made by tho Oorporation in 
the price of electricity to consumers, and the undertaking hasstill been 
able to pay its way. The average price paid for coal last year, it might be 
added, was 12s. 14d., compared with 103. 5d. in the previous year, 
The consumption of curreut has, however, shown а considerable 
increase during the year. Had the price of coal last year remained 
92 a as the previous year there would have be»n а credit balance 
о J. | 


Exeter.—The Electric Lighting Committee recommended at the 
last meeting of the Council the transfer of the responsibility for the 
purchase of the coal used by the undertaking from the Stores Oom- 
mittee to the Electric Lighting Committee. Alderman Reed said the 
cosl used was entirely different from that used by the other depart- 
ments, and was the largest item of their expenditure, and if they were 
to be charged with the responsibility for the undertaking they ought 
to be allowed to purchase the article which entailed the largest 
expenditure. Tenders would Ъз invited for alternative prices for 
bringiug the coal by rail and canal, a3 the Council directed, though 
he did not think the coal could be brought so cheaply for their works 
by canal. Councillor Ross thought they would get their coal much 
0 сари by the canal than by rail. If it was found that they could 
get their coal cheaper by the canal, perhaps the Council would consider 
the making of the alterations necessary to allow steamera of from 500 
to 1,020 tons register to use the cinal. The report was adopted. 


Lisbon Telegraph Conference.—At a plenary sitting of the tele- 
graph conference on the 15th inst., Reglement 8, dealing with the use 
of pronounceable and artificial code works, was adopted, with the 
following addition to the second paragraph: ‘‘ Codes intended for 
correspondence in conventional langusge may be submitted to the 
telegraphic administrations desigaated to that effect, with a view to 
permitting the persons concerned to obtain the assurance that the 
wo: ds contained in these codes fulfil the conditions of the present 
paragraph.” To meet the above requirements a special board of 
control will be appointed, consisting of representitives of England, 
France, and Germany, to which it will be optional to submit codes 
for approval. In the course of the discussion in tho sub-committee, 
Mr. Bibington Smith (the first British delegate) laid stress on the 
fact that codes which may not be presented for approval, as well as 
those which may not be approved, will, nevertheless, remain in force, 
but each administration shall have the right of accepting or refusing 
the words which they contain. i 

Yarmouth. —Mr. A. H. Johnson, chairman of the Electricity Oom- 
mittee, reporting to the Council on the financial working of its under- 
taking during the past year, said that they had taken £213 more for 
current sold to private consumers, £85 more for motors, £842 more 
from the tramways, £268 more on contracts, £81 more on street- 
lighting, 227 more from meters, and £6 more from rents, the total 
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increase in receipts being £1,523. The works costs, owing to their 
having so good an engineer, came to very little more, the total expendi- 
ture being £12,442, against £10,225. The extra expenditure was 
entirely due to the higher price paid for coal, which cost £2,325 more 
than last year. Objection was taken to the smoke from the works 
chimney, and they had to buy a better coal. If the coal had been the 
same price as in the previous year, they would have shown a handsome 
profit. This year they paid in interest and sinking fund £6,190, and 
they were hardly hit, as the money borrowed was for a shorter period 
than the tramway loans, but it would be sooner paid off. They had 
borrowed £95,000, and had paid off about £25,000, so that the under- 
taking now stood to the credit of the Council for £70,000. 


Gillingham.—At the last meeting of the Town Council the report 
from the engineer showed that the equivalent of 220 8-c.p. lamps had 
been connected with the mains since the last meeting of the committee, 
making a total of 22,991 equivalent 30-watt lamps with 355 consumers 
connected, and that applications had been received for the equivalent 
of 135 30-watt lamps. The committee have had under consideration 
the question of laying a cable along a portion of Franklin-road, in 
order to supply new houses with electric current, and the engineer 
reported that the cost of same would be £25, including the erection of 
one street lamp. The Council decided that the necessary cable should 
be laid. The surveyor submitted estimates from the electric light 
department for electric lighting at the park : wiring and fixing five 
electric lights on entrance gate piers 255 58. 10d.; two electric light 
standards at the entrance to the ring round the bandstand, £13. 188.; 
and two electric light standards opposite the side of the ring, £23. 103. 
The Council have decided to ask the electric light department to 
submit an estimate for arc lamps for lighting the circle round the band- 
stand, and that the surveyor consult with the electrical engineer with 
regard to the improvement of tbe light in Canterbury-street at the 
park entrances. 


Farnham.—At the Urban District Council meeting the clerk 
reported that his attention had been drawn by the chairman to an 
advertisement in the local Press giving notice that an application had 
been made to the Board of Trade by the Farnham and District Electric 
Supply Co. for consent to the placing. of electric lines above ground 
throughout the urban district (except in Castle.street) for the purpose 
of the supply of energy under the vire order of 1905. He (the 
clerk) communicated with the Board of Trade, enclosing copy of the 
correspondence between the Oouncil and the electric light company. 
and pointing out that up to the present time the Council were without 
any acceptance of the condition imposed, and which was precedent to 
their consent. He invited an assurance from the Board of Trade that 
the steps taken by them iu the matter of their consent to the pro- 
ре overhead wires might not operate to the prejudice of the Council. 

n reply, the Board of Trade wrote that they would be glad to be 
informed of any decision which might be arrived at by the Council ; 
and with respect to the proposed overhead wires, tho Board would 
defer giving а decision until after the meeting of the Council. The 
Ohairman said they could not do anything further until they had 
got plans from the electric supply company. The Council approved 
the correspondence. 

Rotherham.—On the 4th inst. Mr. Н. R. Hooper held an inquiry 
relative to an application made by the Borough Council for sanction to 
the appropriation of a site for a refuse destructor of land forming part 
of the site of the Corporation electricity generating station in Rvwmarsh- 
road, The evidence given by various officials showed that with regard 
to the site it met with the approval, amongst others, of Mr. Cross, 
electrical engineer, who was of opinion that a refuse destructor with 
water-tube boilers, on land adjoining the electricity works in Raw- 
marsh-road, was very desirable from the point of view of his depart- 
ment. He estimated the value of the refuse fuel to the electricity 
department at approximately £1,000 per annum. With respect to the 
electricity works, Mr. Oross considered it to be extremely urgent that 
extensions should be made to cope with the additional light for the 
Чаан Nue The capacity of the works at tho present time 
was 1,208 kw., and the maximum load last year was 862 kw. for 
traction and lighting purposes. The number of consumers of elec- 
tricity for lighting was growing, there were several applications for 
energy in bulk, and the tramway system was being extended. The 
committee recommended the installation of a 500. kw. direct-current 
turbo-generator with condensing plant. There was no opposition 
raised to the various proposals, and Mr. Hooper at the conclusion of 
the inquiries visited the sites. 

Luton.—The Electric Light and Power Committee reported 
to the last meeting of the Town Council that the borough 
accountant had presented the revenue account of the electric 

ighting undertaking for the year ended March 31, 1908. 

e reported the gross profit was £5,018. 2s. 7d., being equivalent 
to 9:4 per cent. of the capital expenditure, aud the net profit 
(after providing for interest and capital charges) 21,963. 4s. 9d., 
equal to 2 57 per cent. The previous year's figures were 7:99 and 
1:97 per cent. respectively. The committee had considered the dis- 
posal of the net profit, and resolved that the sum of £630 be handed 
over to the credit of the general district fund, and the balance appro- 
priated as follows : reserve for capital expenditure, purchase of meters, 
£233. 4з. 9d.; reserve fund, £400. Also resolved that the question 
of investing the £100 placed to the reserve fund be referred to the 
Finance Committee. The electrical engineer reported that since May 1 
last 58,168 units had been generated for general supply and 24,414 for 
traction, an equivalent of 71 8-c.p. lamps and two motors of 12 h.p. 
connected, making a total of 485 consumers, with 26,473 lamps and 
229 motors of 1,4154 h.p.; that the number of units generated for 
general supply showed an increase of 25 per cent. over tho number 
geuerated during the corresponding period of last year; aud that at 
the present time applications were in for over 1,400 additional lam 
апа 270 h.p. motors, It was resolved that the electricity main in 
Ashburnham-road be extended at an approximate outlay of 2116. 


Homerton.—After some discussion the City Board of Guardians 
have decided by a small majority in favour of electricity as the 
illuminant for their new workhouse and infirmary at Homerton. At 
the last meeting the architect submitted statistics regarding electricity 
апа gas which he had obtained from the electrical engineer to the 
borough ot Hackney, who would be the electric lighting authority, 
and the Gaslight and Coke Co. These showed that the comparative 
total cost would be as follows : 


Electricity. Gas. 
Initial cost.. . . £1,000 0 0 2289 7 9 
Annual cost of illumination 150 0 0 285 16 8 
Annual cost of maintenance. 60 0 0 82 15 0 


Total of two last items ............... £210 0 0 . £36611 8 


The total candle-power given for the gas scheme was more than double 
that of the electricity scheme, but it was pointed out by the architect 
that the latter had a greater variation in the illuminating power of 
the lamps, and one 8.c.p. lamp would be used in a position only 
requiring а small light, whereas in the same position a gas lam 
would be using a 60-c.p. illaminant. Mr. G. H. Lile strongly objec 

to the figures of an official of the Hackney Borough Council, апа 
moved as an amendment to the report that the matter should be 
referred to committee to obtain the services of an independent expert. 
Mr. Millar Wilkinson seconded, but the amendment was lost by two 
votes, 


Colchester.—At the last meeting of the Council the engineer 
reported the following particulars: output of electricity in units 
during April, 1908 —lig ting, 64,265, against 63,947 in 1907 and 
42,888 in 1906 ; traction, 38,397, against 37,364 in 1907 and 43,081 in 
1906; used in generating station, 20,976, against 13,542 in 1907 and 
9,447 in 1906; number of consumers at end of April, 1,528, against 
1,122 in 1907 and 904 in 1906; total number of 8-c.p. lamps con- 
nected, 47,670, against 43,746 in 1907 and 37,127 in 1906. In his 
report the engineer set forth a request received by him from the drivers 
and stokers at the works, asking that arrangements may be made 
whereby they may be able to get а week's holiday rci. Da summer 
months, It was resolved that the engineer obtain particulars as to the 
praotice followed in towns similar in size to Oolchester. The borough 
accountant submitted, and the committee had considered, a statement of 
income and expenditure of the undertaking for the year ended 
March 31, 1908; also special report of the engineer on the statement 
of accounts and matters relative thereto. The financial result for 
19078 was given as follows: interest and redemption on loans, 
£4,960. 1s. 11d.; gross profit on year's Toring, £4,938. 5s.; deficiency 
for the year, £21. 16s. 114. The Oouncil were recommended to 
engage the services of Messrs. Lacey, Sillar, and Leigh to prepare a 
scheme and the supervision of work in connection with the construc- 
tion of the proposed auxiliary generating station, at a fee of £5 per 
cent. on the capital expenditure. All the proposals were adopted by 
the Town Council. 


Stafford.—At the last meeting of the Town Council the annual 
report from the Electric Lighting Committee showed that the 
total capital expenditure in connection with the electricity depart- 
ment had been £33,063. 5s, 2d., and the loans repaid amount to 
£9,961. 11s., leaving an amount still owing on loan account of 
£22,538. 9s. The quantity of current sold for power purposes during 
the year had been 134.322 units, as compared with 155,509 units in 
the preceding year, and during the same period 158,556 units were 
used for private lighting, against 145,225 unitslast year. The quantity 
used for public lighting was 8,744 units this year, and 8,587 units 
last year. The total number of units sold, therefore, was 561,622, as 
compared with 307,321 units in the year ending March, 1907. There 
was oonnected to the mains during the year the equivalent of 2,046 
8.c. p. lamps, making the total 22,299, as compared with 20,253 last 
year. The total revenue from all sources was £4,371. 8з. 6d., com- 
pared with £3,971. 4s. 4d., and the expenditure was £1,784. 3s. 10d., 
as compared with £1,526. 3s. ld. last year. The gross profit has, 
therefore, been £2,587. 4s. 8d., as compared with £2,445. ls. 3d. for 
the preceding year. Oharges against net revenue account amounted 
to £2,090. 3s. 4d. The committee had decided to ask a contribution 
from the rates equal to the amount of the loans repsid—namely, £1,148. 
The committee recommended that, in pursuance of the arrangement 
as to profit-sharing by the employés, a bonus of £66. 18s. (represent- 
ing 74 per cent. on the wages) be paid to the officials and workmen of 
the electricity department in respect of the past year’s working. In 
moving the adoption of the report, Alderman Wright said the output 
of electricity for the month showed au increase of 6 per cent. Не had 
on many occasions brought before the Council what he considered, 
and what the Council considered, excellent reports on the undertaking, 
and he thought the one presented on that ocoasion was the best which 
had ever been placed before the Council and the ratepayera. 


Aberdeen.—Operations have been commenced for the installa- 
tion of the underground telephone system in Aberdeen. When 
the work in connection with the widening of Union Bridge was in 
progress the opportunity was taken to lay the necessary ducts for 
carrying the telephone equipment across the bridge, and the 
operations begun have regard to the installation of the under- 
ground зуві ло eastwards and westwards of this point. The work is 
being carried out by the Postmaster-General, under whose control the 
whole telephone system in the country will be transferred in 1911, but 
until that time the arrangement is that the underground undertaking 
will be leased by him to the National Telephone Co. In the execution 
of the present work the Postmaster-General has parliamentary powers, 
but the local authority has sanctioned the beginning of operations in 
Union-street, on condition that they are completed in three weeks' 
time. With the approach of the visitors’ season, and the increased 
sunimer traffic, the Mown Council felt that great public inconvenience 
would be caused by the breaking up of the principal thoroughfare at 
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this season, but in order to have the work advanced, an undertaking 
was given that the disturbance to Union-street would not extend over 
а period of three weeks. With this in view day and night squads of 
workmen are employed, and the work is being pushed on as fast as 
possible. When the system on Union-street has been laid, operations 
will be proceeded with in other streets, and it is expected the whole 
area of the city will be covered in six months.  Altogether the 
number of streets and lanes proposed to be opened up is 209, and the 
length of the route extends to about 21 miles. The work is being 
carried out under the supervision of a contractor employed by the 
Postmaster General, and the Corporation's workmen are employed 
in the restoration of the surface of the streets. When completed the 
underground telephone system will have many advantages over the 
present mode of overhead wires. The chief benefit to users and all 
concerned will be the freedom from dislocation owing to storms. But 
under the new system overhead wires will not be entirely done away 
with. At different centres distributing areas from the underground 
junetions will be established. In the centre of the city standards will 
be placed on buildings, and from these different areas will be connected, 
while in the outskirts the poles will be erected on roads, streets, and 
lanes, and where possible the latter. 


TRACTION. 


Leith.—The receipts from Leith electric tramways for last week 
amounted to £527. 28. ld., an increase when compared with the 
corresponding week of last year of £14. 9з. 

Baltimore.— Eight persons were killed and twenty injured in a 
.head-on collision between two tramcars in one of the suburbs of 
Baltimore on Saturday. Several of the injured are not expected to 
recover. Many of the victims were going to а Naval Academy ball at 
Annapolis. 

Wigan.—The tramways engineer, in а recent report to bis com- 
mittee, states that all the narrow-gauge cars are being overhauled and 
repainted at the Martland Bridge car-shed. Work has also com- 
menced on the Hurst-Nelson cars at the Pemberton shed. The esti- 
mated cost is £1,500. 

Buenos Ayres and Belgrano Electric Tramways Co. — 
Receipts for the week ending June 3, 1908, converted to gold, were 
£35,699 ; corresponding period, 1907, £35,981—decrease, £282. Aggre- 
gates from Jan. 1, 1908, £83,806; aggregates from Jan. 1, 1907, 
£83,417— increase, £389. 

Blaydon.—At the last Council meeting a resolution was carried to 
appoint a deputation from the Oouncil to wait upon the Tramways 
-Committee of the Newcastle Corporation with a view to securing an 
extension of the tramways from Scotswood to Westwood by way of 
Swalwell, Winlaton Mill, and Rowland's Gill. 

Portsmouth. — The Oorporation Tramway Committee have 
again had under consideration the P oposed extension of the service 
from Fratton Bridge along Goldsmith-avenue, but have deferred any 
further action until the issue of the balance-sheet showing the results 
of the past year's working. This is expected shortly. 

Yarmouth. — The Tramways Committee have reported to the Town 
‚ Council that on consideration of the yearly financial statement it was 
resolved to place 21,500 to reserve for renewals, and to carry the 
balance forward. The takings for the past month were £1,215, a 
decrease of £17, but list year Whitsuntide receipts came into the 
May account. The aggregate return from April 1 showed an increase 
of £46. ; 

Southampton.—Tho Tramways Committee have considered the 
question of the extension of the tramways to the Royal Pier by the 
following schemo: a linc down High-street to bottom, and on 
the Town Quay in a westerly direction to the pier, a double line at 
the end on the Town Quay opposite the pier, and a passing place 
at the bottom of High-street. They are recommending the Council to 
adopt the scheme. 

Perth.—Mr. John Lambert, the tramway manager, reports that 
for the four weeks ended May 26 the total number of passengers 
carried on the various routes was 127,870, while the receipts amounted 
to £582. 183. 54d., and the miles 1un 17,640. Oompared with the 
corresponding four weeks of last year, this shows an increase in 
passengers of 991, a decrease in mileage of 367 miles, and a decrease 
in drawings of £2. 5з. 4d. 

Fraserburgh.—4A deputation of business men from Fraserburgh 
and distiict has waited upon the directors of the Great North of 
Scotland Railway at Aberdeen in support of a proposal for the con- 
struction of a light railway from Fraserburgh along the northern 
coast of Aberdeenshire to New Aberdour. It is understood that Sir 
David Stewart, chairman of directors, indicated that they were 
favourably disposed towards the proposal. 

West Bromwich. — At the last Town Council meeting reference was 
made by the chairman of the Highway Oommittee (Councillor Turley) 
to the tramway undertaking. He mentioned that the profits for tho 
past year were £309. 5s. 7d., and they reasonably expected that the 
profits would increase yearly as the capital expenditure was being 
. reduced. In 15 years the loan would be paid, and the tramways 
would then bring in a profit of £2,000 or more a year. 

Belfast.—Some trouble has arisen amongst the cleaners at the 
depots in consequence of a number of the men being paid off and the 
remainder having to clean more cars than formerly in consequence of 
ап improved system. The men, it is announced, are working under 
protest. The proposed change in the tram fares is also unpopular 
with the public. The retrenchment necessary to make the service pay 
is not meeting with general approval, it being urged that tho tramway 
is over-staffed by well-paid officials. 

Brighton.— Although the Corporation trams ran 43,000 fewer car 
miles last year than in the preceding 12 months, the bill for electric 
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current was £568 more. Oouncillor Sone suggested at the last 
Oouncil meeting that there was something radically wrong. Alderman 
Carden replied that one of the things wrong was that, a year or two 
ago, the tramway meter was under-registering ; another explanation 
was that tramways and tramcars are getting older, so that more 
current is needed to move the cars. 


Penge.—It has beon announced that as there had been a number 
of accidents at the corner of Croydon-road owing to the tramways, 
the Council had corresponded with the tramway company on the 
matter, and it had been agreed that the tramcars coming from the 
Penge entrance to the Crystal Palace should slow down just before 
they came to the corner, which they should take at a very few miles 
an hour, and the cars coming from Croydon would not stop at the 
corner, but would go on sone distance. 


Kirkoaldy.— The gross receipts taken for the year ending May 15 
of the Kirkcaldy tramways totalled £14,546, while the miles run 
amounted to 459,065. The figures for the previous year are : receipts 
£13,488 and miles run 466,919. Thus an increase is shown in the 
receipts of £1,058 and a decrease in the car miles of 7,852. From 
the increased receipts and the lessened mileage, with the correspond- 
ing reduction in expenditure, the year's working: will approximately 
turn out to be £1,200 better than the previous year. 


Walsall.—The Tramways Committee of the Walsall Town Council 
recommend that notice be given by the Corporation to the Wolver- 
hampton aud District Electric Tramways to determine on Dec. 31 
next the agreement between the company and the Oorporation, dated 
Feb. 19, 1906, under which the Oorporation run their tramcars ovor 
the lines of the company, extending from the Walsall-road Council 
schools, Willenhall, unless in the meantime a satisfactory arrangement 
із come to with the company for the continuance of such running. 


Ecolesall.—Three motions bearing on the extension of the tramways 
to Ecclesall will come before the Sheffield City Council at their next 
meeting. Councillor Bennett will move that the Psalter-lane exten- 
sion be not proceeded with until the effcct of the extension from 
Rustlings-road to near Ecclesall Church can be ascertained. Ooun- 
cillor Sandfurd will propose that the extension be not carried at 
present beyond the point where Psalter-lane joins Ecclesall-road. 
From Councillor Kelley will come a motion that the paving on the 
extensions be not with granite and macadam, as agreed by the Council 
in December last, but with wood. 


Airdrie.—At the last meeting of the Town Oouncil the Provost 
referred to the negotiations and endeavours by Ooatbridge Town Oouncil 
to persuade the Corporation of Glasgow to bring out their tramways 
to Coatbridge. While Coatbridge was, perhaps, more nearly related to 
the Glasgow tramways, still it would be of advantage to Airdi ie as 
well, and he suggested that they should movo in the matter by sending 
a memorial to Glasgow Corporation, or a deputation or otherwise, to 
support this extension. It would be a great advantage to Airdrie to 
have the two lines connected. "The Provost's suggestion was remitted 
to the Tramways Committee to consider. : 


Portslade.—On the 10th inst. Lieut.-Oolonel Von Donop, R. E., 
conducted a Board of Trade inquiry into the cause of the recent tram 
accident on the Brighton and Shoreham tramway at Portslade. The 
accident occurred near tho bottom of Fishersgate-hill, about 7.15 p.m. 
on Sunday, May 17, as а result of which several passengers sustained 

inful injuries. The tram, which was driven by John Olark, was 

escendiog the incline, proceeding in the direction of Hove, at the 
time, and the mishap took place where there is a loop line a few yards 
from the Britannia Flour Mills. The car apparently left the line, and 
after going a brief period turned over. The inside passengers suffered 
to the greatest extent. After hearing evidence the inspector closed the 
inquiry. 

Pontypridd.—The report of the engineer to the Pontypridd Elec- 
tricity and Tramways Committee for the past month shows that the 
increased revenue is being maintained. The electrical department 
showed receipts amounting to £545. бз. 10d., as against £467. 
12s. 114. for the corresponding period. The takings for the cars on 
the Treforest and Cilfynydd route totalled 2769. '/s. 8d., as against 
£782. 15s. 8d., but the figures on the Trehafod route made up for the 
deficiency, the increase on this section being practically $200. The 
receipts for the corresponding period of last year included the Whitsun 
holidays’ traffic. 16 was estimated that the workmen are taking full 
advantage of the conveniences afforded them, and last month no less 
than 63,000 used the cars. 


Derby.—At the monthly meeting of the Town Council a report is 
to be submitted by the Tramways Committee containing recommenda- 
tions as to the electric tramway fares, the revision of which they have 
lately had under consideration. The proposed revisions affect the 
various routes, and the committee propose to introduce а system of 
14d. fares, without, however, interfering with the present ld. fares 
except to some slight extent on the Alvaston route. Alvaston will 
share largely in the new benefits, though the committee's recommenda- 
tions may not concede all that the representatives of the ward at that 
end of the town appealed for. It is not intended by the revision to 
establish 4d. fares, as it is considered that the experience of other 
towns proves them to be unprofitable. 

Hammersmith.—.A letter has been received by the Borough 
Council from Messrs. Hicks, Davis, and Hunt, solicitors, complaining 
of the source of danger to vehicular traffic in King-street arising from 
the defective condition of the track of the London United Tramways. 
The borough surveyor has reported upon the track referred to, and 
has submitted а detailed schedule ot the defective places. The 
Borough Council have adopted the recommendation of the Works 
Committee that а notice, accompanied by а copy of the schedule 
of defective places in the tramway track in King-street, be 
served upon the London United Tramways, requiring them forthwith 
to put into good condition and repair the whole of those parts of the 
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roads named whereon their tramways are laid and for the maintenance | 4s. 1d. compared with the nine days of the previous year. 


of which they are liable. 


Newcastle-on-Tyne —The annual financial statenient in connec- 
tion with the working of the Newcastle tramways for the 12 months 
ending March 31, 1908, has been issued by the general manager, Mr. 
Ernest Hatton, subject to audit. It shows that during the past 
12 months the total mileage travelled by the cars exceeded that of the 
previous year by 148,571 miles, whilst there was an increase of £60. 
93. 11d. in the total traffic receipts. The total working expenses were 
increased by £3,533. 6s. 7d. on the previous year, or 32d. on the сові 
per average car mile. 
per average car mile, has been set aside for reserve and renewals, an 
increase of £4,621. 118. 3d. on last year, or ‘224d. per average car 
mile, and the sum of £62,322. 17s. 51., which has been carried 
forward to the next balance sheet, is an increase of £18,808. Os. 4d. 
on the balance carried forward last year. 


Twickenham —At the last meeting of the District Council the 
clerk reported as follows in reply to a question by Mr. Cowen as to 
the authorised speed of tramway cars between Stanley-road and the 
Green: ‘‘On Nov. 10, 1902 the inspector appointed by the Board of 
Trade with reference to the lengths of tramways along Heath road, 
Hampton-road, and Stanley-r reported that the speed on those 
lines should be restricted to eight miles an hour with the following 
exceptions: (1) along the Hampton-road between South-road and the 
drinking fountain at the junction of the Hampton-road and the 
Staines-road, 10 miles an hour; (2) along the Green bétween the above 
described drinking fountain and Liou-road, six miles an hour; (3) 
slong Heath-road between Lion-road and Cross Deep, 10 miles an 
hour ; (4) round the ourve between Stanley-road and Hampton-road, 
four miles an hour.” .Mr. Cowen thanked the clerk for the informa- 
tion and gave notice of motion on the subject. 


Wolverhampton.—'The report on the accounts of the Wolver- 
hampton Corporation tramways undertaking for the year ended 
March 31, 1908, which will be presented at the next meeting of the 
Corporation, shows that, though there has heen a profit on the year's 
working. nothing is to be given in relief of the rates. The total 
income was £44,431. 138. 9d., and the working expenses amounted to 
£26,460. 8s. 4d. The prm in interest on capital was 27,074; 
repayment of capital, £35,988 ; income tax on profits, £150; leaving a 
net balance of £6,762. This sum was disposed of as follows: to 
renewals fund, £4,416; loss on motor omnibuses, £34; wiping off 
deficit on previous year’s account, £1,292. The balance of net profit, 
amounting to £392, was carried forward to a general reserve fund, 
“the first in the history of the undertaking.” While the year's 
income shows an increase of over £500 as compared with that of 1907, 
the working expenses last year were increased by over £1,500. 


Burslem.—At the last meeting of the Highways Committee а 
letter was read from the Potteries Electric Traction Oo. with reference 
to the repairing of the tramway track in Waterloo- road. and stating 
that the refusal of the Town Council to allow more than 100 yards of 
the track to be taken up at one time would 5 the work bein 
carried out as satisfactorily and expeditiously as the company ha 
desired. Another letter was read from the town clerk of Hanley, 
enclosing print of a petition against the Potteries and N.S. Tramways 
(Amendment) Order sealed by the Hanley, Longton, Stoke, Tunstall, 
and Fenton Councils, and it was recommended that the Town Council 
support the petition and instruct the town clerk to co-operate with 
the clerks of the petitioning authorities in the matter. A further 
letter from the town clerk of Hanley stated that the chairman of the 
tramway eompany would be in the district on the 29th inst., and was 
prepared to meet representatives of the local authorities with reference 
to the recent increase in tramway fares, was read, and the town clerk 
stated that he had notified the members of the Tramways Sub- 
Committee of the appointment. 


Lowestoft.—At the last meeting of the Town Council the Tram- 
ways Committee reported total receipts from Oct. 1, 1907, to May 50, 
1908, £5,219, as compared with £5,111 in the correspohding period 
of the previous year. The town clerk read a letter from tho 
Lowestoft and Kirkley Ratepayers’ Protection Association, urging 
upon the Town Council the absolute necessity of doubling the present 
tran fares—that is to say, to niake each fare 2d. for the whole or any 
part of the journey during the height of the summer season, from 

uly 15 to Sept. 15. After a long discussion it was referred to the 
general manager and the chief clerk to submit figures for.the con- 
sideration of the committee at its next mceting, when the matter of 
the increase or otherwise of the fares shall be farther discussed. Mr. 
Orde, in moving, gave the figures of the Whitsuntide traffic compared 
with the corresponding period of last year, as follows: Saturday, 
£40. 38. 101., against £33. 3s. 9d. in 1907; Sunday, £26. 2s. ld., 
against £20. дз. 8d.; Monday, £76. 6s. 5d., against £62. Os. 10d.—a 
total of £142. 12s. 4d. for the three days, against £115. 8s. 3d. The 
total increase to date on the corresponding period was £170. 15s. 3d., 
which he thought was very satisfactory. Ahe report was adopted. 


Aberdeen. — The accounts of the Aberdeen Corporation tramways 
have been completed for the past year, and disclose a satisfactory and 
gratifying state of matters. For the 12 months to May 31 the 
receipts from 16,632,504 passengers, 55,8359 luggage tickets, and 
12,958 parcel delivery tickets amounted to £71,078. 16s. 74d., as 
compared with £71,778. 14s, 10d. for the corresponding period of the 
previous year, a decrease of £699. 193. 24d. It has to be borne in 
mind, however, that the Royal visit and the University quarter- 
centenary celebrations had to be contended with, that week alone 
accounting for an increase in the receipts of between £1,100 and 
£1,200. Thus it will be seen that the ordinary truffic of the system 
has been considerably augmented during the past year. The result is 
much more gratifying than was expected, but the glorious weather of 
the last 11 days of May witnessed an unusual increase in the number 
of passengers carried, and showed an improvement in recelpts of £531. 


The sum of £19,477. 12s. Ad., equal to 1:064. - 


It is autici- 
pated that the expenditure all over will showa substantial reduction, 
as there is a decrease on wages expended on car ropairs since 
Dec. 1 alone of £274, notwithstanding the fact that the mileage run 
during the year has increased by 36,436. During the year composition 
tickets of the value of £2,768. 2s. 8d. were issued. 

New Cross and Forest НІШ. Ап enthusiastic meeting of repre- 
sentatives of the four local associations who have been identified with 
the agitation for the construction of tramways from Lewisham High- 
road through Brockley to Forest Hill was held at 50, Dartmouth-road, 
Forest Hill, last week. Mr. J. Arthur Pyne, who was elected to the 
chair, said the time had come to make a big united effort to persuade 
the County Oouncil to put the line in hand at once. They were there 
that afternoon to informally discuss the best method of bringing 
pann to bear on the County Council After discussion it was 

ecided that at any future nreetings of the joint committee the repre- 
sentatives of Deptford and Lewisham on the London County Council 
should be asked to attend; that in any farther communication with 
the Oounty Council the total amount of rateable value which is 
represented by the various committees should be mentioned ; that tbe 
Lewisham and Deptford Borough Councils should be asked to receive 
& joint deputation from the committee to urge them to put pressure on 
the County Council to get the line included in next year's estimates; 
and that an open-air demonstration be held at the end of June or 
beginning of July in favour of the immediate construction of the line, 
It was arranged to leave the arrangements for this meeting to a sub- 
committee consisting of three representatives from each association. 


Plymouth.—To the Corporation Tramways Committee at their 
last meeting the borough treasurer presented his annual statement on 
the workiug of the tramways for the year ended March 51 last. The 
income of the undertaking for the year amounted to £32,951. 
17s. 10d., as against £32,453. 17s. 10d. in the previous year. 
Excluding capital charges, the expenditure totalled £24,650. 0з. 11d., 
compared with £23,049. 10s. in the previons year, leaving a groes 
profit of £8,381. 16s. lld., as against £9,404 7s. 10d. in 1906-7. 
On the net revenue account the gross profit of £8,381. 163. 114. was 
increased by £75 transferred from the district fund towards interest 
and sinking fand charges, and £1,182. 10s , the amount received from 
the Plymouth, Stonehouse, and Devonport Tramways Оо. on account 
of the Union-street tramways. These items made a total net revenue 
of £9,639. бз. 11d., against £10,661. 17s. 10d. in the previous 
year. After payment of interest and sinking fund, amounting to 
£8,866. 12s., there was left a net profit on the year’s workiug of 
£772. 14s. 11d., compared with £1,362. 11s. 2d. in the previous year. 
Of the net profit £76. 6s. 7d. was appropriated towards the costs of 
the Plymouth Corporation Bill of 1903, and the balance of £696. 
83. 4d. was transferred in aid of rates. On capital account darin 
the year new capital was raised to the amount of £614. 8s., whic 
was expended principally on the reconstruction and electrification of 
the West Hoe section and the purchase of cars. The committee 
directed the statement to be printed in the minutes for submission to 
the Oouncil at their next meeting. 

Warrington.—At the last Town Council meeting the mayor 
moved the adoption of the committee’s minutes and submitted the 
financial statement for the year ended March 51. The gross profit on 
the tramways department was £8,346, and after paying sinking fuud 
and interest charges there was a balance of £2,579—an increase of 
£1,270 on last year. The working expenses had decreased 4d. per 
mile, chiefly owing to lees consumption of current and reduction of 
cost of repairs to track. The income from Sankey, Latchford, and 
Stockton Heath routes had increased, the largest increase being £473 
on the Latchford section. The income from the Oemetery and 
Longford routes had decreased. They had saved something like £500 
in aiopting a new electriclight. The outstanding debt was £88,590 
and the reserve fund amounted to £4,110. The gross profits in the 
MT department amounted to $7,555, and after paying sinking 
fund and interest charges there was a balance of £2,213, being £303 
less than last year. The income from current for private consumors 
had increased by 81.3545, but the income from the tramway supply 
had decreased by £310. The working expenses had increased by 
£1,172, chiefly owing to the increased price of fuel. Out of the 

rofits £2,000 had been handed over to the reliet of rates and the 

alance carried to the reserve fund. The outstanding debt was 
£83,053 and the reserve fund amounted to £7,165. The department, 
continued the mayor, was being worked at a cost almost as low as 
any station in existence. He believed Warrington stood third о 

fourth in the lowness of working expenses. | 

Southport. — А report has been prepared relative to the working of 
the tramways for the year ending March 31, which states that the 
total capital expended on the lines worked by the Oorporation now 
stands at £118,708, having been iucreased by £225 during the year, 
owing to the purchase of top covers for two cars. The outstanding 
capital, however, only amounts to £95,598, having been reduced by 
£3,269 during the year, and £23,110 since the opening of the tram- 
ways. The traffic receipts, including contracts, etc., have increased 
from £18,176. 10s. 7d. to £18,652. 13s. 54., or £476. 2s. 10d. more 
than last year. The advertising receipts show a decrease of £43. 28, 
as compared with the previous year. The total receipts, therefore, 
amount to £18,916. 2s, 6d. as com with £18,483. 1s. 8d. for 
the previous year, or an increase of £433, Os. 10d., which is very 
satisfactory, as up to the middle of last 5 the receipts were 
not equal to those of the years 1906-7. The working expenses show 
an increase of £168. 1ls. 8d., having advanced from £11,225. 
18s. 11d. to £11,394. 108, 7d., which is due to increase of wages to 
motormen and conductors, inorease of mil owing to improved 
service, increase of current consumption owing to the above and to 
the heavier loads, and one extra day's working owing to Leap Year 
containing 314 working days as compared with the usual 313. This 
results in a gross profit of £7,521, 11s. lld., or £264. 9s. 2d. more 
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than for the previous year, which has been disposed of as follows: 
to interest on capital, £3,835. 2s. lld.; to sinking fund, £3,269. 
be. 2d., leaving a net belance on the year's working of £417. 2s. 10d., 
which has been transferred to the profit and loss account. 
Exeter.—At the last meeting of the City Council the Tramways 
Committee reported that the capital expenditure for the year had been 
£510. 1s. 2d. А surplus beyond workiug expenses was shown on the 
years revenue of £4,984. 11з. 1d. This amount, however, was 
insufficient by £132. 5s. 5d. to meet the interest and sinking fund 
charges. The tramway manager (Mr. Bartlett) reported that 388,084 
miles had been run, being an increase of 45,959 over the previous year. 
The number of passengers was 3,754,705, an increase of 99 592, the 
receipts being £15,420. 17s. 1d. Running expenses were 255941. per car 
mile and thereceipts 9:°537d. The Alphington-street section had not been 
во remunerative as was anticipated. The tramway staff numbered 75. 
Councillor Perry. chairman of the committee, in moving the adoption 
of the report, said that last summer was by general consent the worst 
experienced by tramway undertakings throughout the country for 
many years. But, notwithstanding this, the trams carried 99,000 
more passengers than in the previous year. With regard to complaints 
as to the winter service, people should be moderate in their demands, 
for the service could not be increased on sound financial lines. The 
net result was not so satisfactory as in previous years, as they had 
been unable to put anything to the reserve fund, and the car mileage 
receipts worked out at 94d., as against 104d. the previous year. They 
had at tho present time 22.000 in the reserve and renewals fund 
invested at 5} per cent., and in two years’ time they would have paid 
off the cost of the preliminary expenses, releasing £1,000 a year, which 
he should advocate ing to the reserve fund. During the three 
pos the tramways had been in existence 10,730,000 passengers had 
n carried, the total income had been £44,659, they had paid in 
interest on loans £7,885, and reduced their capital debt by £6,008, 
besides paying £829 in rates. Therefore, putting aside the question 
of the t boon to the public which the trams had been, and the 
great fillip they had given to the city, the financial position was 
extremely satisfactory. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Madrid.—The Public Works Department invite tenders for the 
construction of light railways. Tenders by Oct. 31. 

Cologne.—Tenders are invited for six electric cranes for the 
Prussian Government Railways. Tenders by June 25. 

Bukarest.—Tenders are invited for the supply of steel bars and 
steel wire required by the War Office. Tenders by June 13. 

Rome.—The Admiralty invite tenders for the supply of electric 
cables. Estimate, £4,000. Tenders by June 12. 

Melbourne.—The City Council invite tenders for the snpply and 
delivery of one 500-kw. motor-generator. Tenders by July 3. 

Бода. — Tenders аге invited by the Bulgarian State Railways for 
electrical apparatus. Estimate, £6,800. Tenders by June 20. 

Brussels.—Tenders are invited for supply and erection of coal 
conveyors at the Laaken electricity works. Tendera by June 19. 

Hull —The Corporation invite tenders for the supply cf clothing 
for the tramway employés. Tenders to the Town Olerk by Jun» 19. 

Bukarest.—Tenders are invited for the supply of 800 tons of 
mineral oil for the Roumanian State Railways. Tenders by June 16. 

"Bangkok.—Tenders are invited for fishplates, fishbolts, bearing 
plates, etc., required for the Royal Siamese Railways. Tenders Ly 
Oct. 1. 

Portsmouth.—The Corporation invite tenders for the supply of 
coal for the electric lighting station. Tenders to the Town Olerk by 
June 17. 

Madrid.—The Public Works Department invite tenders for the 
construction of a railway from Betanzos to Feros. Tenders by 
June 23. 

St. Annes. —The Urban District Council invite tendera for layiug a 
feeder cable, Particulars from the Electrical Engineer. Tenders by 
June 27. | | i 

Canterbury.—Tenders are invited for piinting the lamp brack.. ts 
at per 1С0 and the columns at per 100 fur the Electric Lighting 
Committee. 

Brussels.—The Société National des Chemins de Fer Viciuaux 
invite tenders for overhead equipment for electrical railways, Tenders 
by June 17. 

Chatellerault (N. Frauce).—Tenders ro invited for the supply of 
2,00) incandescent electric lamps for the National Arms Factory. 
Tenders by July 6. 

Newport (Mon.).—Tenders are invited for the supply of continuous 
and alternating current prepayment meters. Particulars from the 
Electrical Engineer. | 

Brussels.—The Société Nationale des Chemins de Fer Vi:inaux 
invite tenders for the construction of a line from Olloy to Ognies 
Tenders by June 30. 

Sofia.—Tenders are invited for the installation of electricity in 
mines, Particulars from the Director of Mines and Minerals, 
Tonders by June 19. 

Liege.—Tenders are invited for the installation of an electric light- 
ing system. Particulars from the Secretaire Communal at Ашау. 
Tenders by June 25. 

Madrid.—The Public Works Department invite tendera for the 
laying of tramway track in Madrid. Estimate, 582,670 pesetas. 
Tenders by June 20. | 


Glasgow. — The Corporation invite tenders for one or two motor 
first-aid machines required for the fire department. Tenders to the 
Town Clerk by June do. 

Paris.—The Municipality invite tenders for two electric motors 
and two centrifugal pumps. Particulars from the Hotel de Ville de 
Paris. Tenders by June 18. 

Canterbury.—The Town Council invite tenders for the annual 
supply of coal to the electricity works, Northgate-street. Tenders to 
the Town Clerk by Juue 29. 

Stanislau.—The Municipality invite tenders for the establishment 
of an electric tramway system, also for the erection of a generating 
station. Tenders by Aug. 51. 

Dewsbury.—The Corporation invite tenders for the annual supply 
of coal for the electricity werks, Bradford-road, Dewsbury. Tenders 
to the Town Olerk by June 20. 

Blois.—Tenders are invited for the construction and maintenance 
for 50 years of public tramways. Particulars from the Prefecture de 
Loir-et-Cher. Fenders by July 15. 

London, 8.W.—The Metropolitan Asylums Board invite tenders 
for new hot water 9 cylinders, etc., at Tooting Beo Asylum, 
Tooting, S. W. Tenders by June 23. 

Bradford. — The Guardians invite tenders for the installation of an 
electric ligbting main cable at the workhouse, Horton-lane, Tenders 
to Mr. Crowther, the clerk, by June 12. 

Auckland.—The Aueklen Harbour Board require tenders for 
electrical capstans, etc. Particulars from the McArthur Engineering 
Co., Silk-street, C.ipplegate, London, E C. 

Malvern.—The Urban District Council invite tenders for thesupply 
and erection of 50-kw. steam alternator, exciter, eto. Tenders to Mr. 
Whatley, clerk to the Council, by June 29. 

Dundee, —Tenders are invited for the supply of electricity meters 
for the electricity department. Particulars from Mr. Н. Richardson, 
the general manager. Tendera by June 13. 

Adelaide, — Tenders are invited by the Muuicipal Tramways Trust, 
Adelaide. for the supply, delivery, an! laying of underground electric 
cables, Tenders to the Chairman by June 25. 

Gravesend.—'he Electricity Committee invite tenders for the 
supply and erection of yellow flame arc lamps, columns, ete. Tenders 
to the Town Clerk by June 27. See advertisement. 

London.—The London County Council invite tenders for the ninu- 
facture, supply, and delivery of tramway feeder pillars. Partie 1lara 
from the Olerk of the Council. Tenders by June 23. 

Cologne.—The Prussian Government Railways invite tenders for 
tle supply of copper plates for locomotive fireboxes, copper wire, 
copper tubes, and copper bars. Tenders by June 26. 

Hornsey.—The Town Council invite ten lers for the annu il supply 
of coal to the electric lighting stition, Tutt^nham-lane, Hornsey. 
Particulars from the Town Clerk. Tenders by June 15. 

South Australia.—The Postmaster-General invites ten lers for 
telephone instruments, telegraph instruments, telephone switch- 
boards, and telephone line matarisal. Tend rs hy July 1. 

Sale of Plant.—T:nders are invited by the Sheffield Corporation 
Tramways Department for the purchase of lighting plant. Par- 
ticu'ars from the General Manager. Tenders by June 19. 

New South Wales.—Tenders are invited for the supply, delivery, 
and erection of a branching metallic multip'e magneto switchboard 
at the Mosman Telephone Exchange. Tenders by Aug. 12. 

Croydon.—The Town Council invite tendera for lighting the 
:wmming bath in Scarbrook-road, Croydon. Particulars from the 
Borough Engineer. Tenders to the Town Clerk by June 23, 

Adelaide.—The Municipal Tramways Trust invite tenders for the 
supply and erection of motor equipments and car wiring. ‘Ten lera to 
the Chairman, 8, King William-street, Adelaide, by July 7. 

Willesden.—The Urban District Council invite tenders for the 
supply and erection of 300-kw. converting plant. Particulars from 
Mr. J. G. Bruce, the electrical engineer. Tenders by June 18, 

Stepney.—The Elestricity Supply Committes invite tenders for the 
supply of about 12 000 tons of coal for the electricity works. Tenders 
to the Chairman of the Hlectricity Supply Committee by June 29. 

Manchester — The Corporation iavite tenders for the annual 
supply of direct-current motors and motor start ars, ampere-hour 
meters and watt- hour mete's, and fuse boxes. Tenders by Ju ie 30. 

Edinburgh.— The Corporation Electric Supply Committee invite 
teuders fur the supp'y of wrought-iron riveted pipework. Particulars 
fiom Mr. F. A. Newiugton, electrical engineer. Tenders by June 22. 

Bristol.—Tho Electrical Committee invite tenders for the con. 
struction of an extra high-tension sub station at Pembroke-road, 
Shirehampton. Tenders to the City Electrical Engineer by June 19. 


Poplar.—Tenders are invited for a new hot-water boiler and works . 
in connection therewith at the Poplar and Stepney District Sick 
гау, Tenders to Мг. W. Foskett, clerk to the Managers, by 

une 16. . 

Ве\азё. — Tenders are invited for the painting of tramway poles 
and feeder pillars, for the Tramways and Electricity Committee. 
Particulars from Mr. Bloxam, city electrical engineer. Tenders by 
June 20. 

London, W.—The Great Western Riilway Co. invite tenders for 
the supply of various stores for 12 months from July next. Par- 
ticulars from Mr. С. Mills, secretary, Paddington Station. Tenders 
by June 15. 

Oldham —The Electricity Committee invite tenders for the supply 
of coal for the electricity works. Particulars from Mr. S. Wilm ott 
Newington, Electricity Offices, Oldham, to whom tenders should be 
sent by June 22, 
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Bukarest. — Tenders are invited for the supply of brass bars, 
brass tubes, and copper, etc., required by the War Office Tenders 
by June 23. 

Ilford.—The Urban District Council invite tenders for the installa- 
tion of à low-pressure hot-water heating system and ventilation at 
the library and public hall, Seven Kings, Ilford. Tenders to the 
Olerk by duse 22. 

Stepney.—Tho Electricity Supply Oommittee invite tenders for the 
annual supply of arc lamp carbons, ampere-hour meters, demand 
indicators, and time switches. Tenders to the Town Clerk by June 29. 
Bee advertisement. 

Trimdon Grange.—The Trimdon Coal Oo. invite tenders for a six 
months’ supply of general stores, including cils, grease, etc. Par- 
ticulars from Mr. J. Penney, Deaf Hill Oolliery, Trimdon Grange. 
Tenders by June 20. 

Diford.—The Urban District Council invite tenders for wiring for 
electric lighting in connection with the Seven Kings Library and Hall. 
Particulars from Mr. A. Н. Shaw, Electricity Works, Ley-street, Ilford. 
Tenders by June 235. 

West Sussex.—The West Sussex, East Hants, and Chichester 
General Infirmary Committee invite tendors for the supply and fixing 
of hot-water heating and supply boilers, Tenders to Mr. A. Marshall, 
secretary, by June 16. 

Gillingham. —Tenders are invited for the supply and delivery of 
coal for electricity generating station for period ending June 30, 1929. 
Particulars from the Borough Electrical Engineer. Tenders to the 
Town Clerk by June 22. 

Cornsay.—Tenders are invited for the annual supply of general 
stores—including wire ropes, steel and metal castings, etc.—for the 
Oornsay Colliery. Particulars from Messrs. Ferens and Love, Market- 
place, Durham. Tenders by June 13. 

Gravesend.—The Electricity Committee invite tenders for the 
supply of approximately 2,500 tons of rough small coal required 
between Juiy 1, 1908, and June 30, 1909, for the electricity works. 
Tenders to the Town Clerk by June 26. 

Spain.—The Direccion Genera] de Obras Publicas invite offers for 
the construction and working of an electric tramway from La Corana 
to Burgo. Particulars from the Commercial Intelligence Branch of 
the Board of Trade. Tenders by July 31. 

Belfast.—The Tramways and Electricity Committee invite tenders 
for the supply of coal to the electric station, East Bridge-street, 
Belfast, for 12 months from July 1. Particulars from Mr. Bloxam, 
city electrical engineer. Tenders by June 20. 


Wrexham.—Tonders are invited for the supply and erection of 
steam-piping and heating apparatus at the Corporation bath:, Tuttle- 
street. Particulars from the Borough Electrical Engincer, Willow- 
road, Wrexham. Tenders to the Town Clerk by June 16. 


London, Е.С. Tenders are invited for the supply aud delivery of 
(a) wrought iron, (b) steel material, for the Bengal and N. rth. Western 
Railway Oo. Tenders to Mr. Alexander Izat, managing director, 237, 
Gresham House, Old Broad-street, London, E C., by June 12. 


Edinburgh.—The Edinburgh and Leith Corporation“ Gis Com- 
missioners invite tenders for the supply of about 2,000 t» 2 500 tons 
er annum of sulphuric acid over a period of one, two, or three years. 
articulars from Mr. Herring, general manager. "Tenders by June 29. 


Colne.—The Electricity Committee invite tenders for the supply of 
induction motor-generator and high-tension transformer, high and 
low tension switchgear, and high-tension, lead-covered paper-insulated 
cable. Tenders to the Chairman of the Electrical Committee by 
June 15. 

Ealing.—The Town Council invite tenders for the supply of best 
cylinder oil, crank-chamber oil, paraffin, engine oil, best rope waste, 
and stoneware pipes required at the electricity works. Tenders to Mr. 
J. н Knight, the borough electrical engineer and manager, by 
June 27. 

New South Wales.—Tenders are invited for the supply of the 
following for the Postmaster-Gencral’s Department: 69 tons wire 
(hard-drawn copper, 300lb. per mile) 1 ton tape, binding copper 
(2001b. per ile), 15,000 insulators (best white porcelain, large). 
Tenders by Aug. 5. 

Melbourne. — The Postmaster-General invites tenders for the 
erection of wireless telegraphy stations at Cape York, Thursday 
Island, Goode Island, Port Moresby, and Freemantle.  Particulars 
from the Australian Commonwealth, Victoria-street, Westminster. 
Tenders by Aug. 26. 

Christiania. —The Commercial Intelligence Branch of the Board of 
Trade are informed by bis Majesty's Consul at Christiania that the 
Kongsberg Small-Arms Works have issued a call for tenders for the 
supply of a number of steel tubes and plates. Tenders to Kongsberg 
Vaabenfabrik, Kongsberg, by June 12, 

Cleethorpes (Lincs.).—Tenders are invited for the erection of a 
new wircless telegraphy station at Cleethorpes, consisting of a power- 
house, torpedo instructor’s house, and men’s quarters, etc. Tenders 
to the Director of Works Department, Admiralty, 21, Northumber- 
land-avenue, London, W.C., by June 12. 

Spain.—The Public Works Department, Madrid, will shortly invite 
tenders for the installation of a new submarine telegraph cable from 
Cadiz to Teneriffe, thence to Gran Canaria, Palma y Gomera, from the 
latter island to Hierro, from Gran Canaria to Fuerteventura, and from 
thence to Lanzarote. Estimate, £172,420. 

Perth.—The School Board of the burgh of Perth invite tenders for 
electric light wiring works, bells, etc., in connection with the erection 
of the new northern district school, Dunkeld-road. Particulars from 
Mr. Young, 42, Tay-street, Perth. Tenders to Mr. Martin, clerk of 
the School Board, 44, Tay-street, by June 20, | 


Adelaide.—The Postmaster-General invites tenders for the supply 
of telephone and telegraph instruments, switchboards, telephone line 
material, six tons sulphate of magnesia, one ton sal-ammoniac, 
crushed, etc. Particulars from the Australian Commonwealth, 
72, Victoria-street, Westminster. Tenders by July 1. 

Manchester.—Tenders are invited for general builders’ work 
required in erection of an electric car depot aud buildings at Princeas- 
road, Manchester, for the Tramways Committee. Particulars from 
Mr. J. M. M'Elroy, general manager, Tramways Department, 55, 
Piccadilly, Manchester. Tenders to the Chairman by June 23. 

Western Australia.—The Postmaster-Genejal invites tenders for 
650 telephone wall sets, 150 telephone table sets, 800 protectors, 
90 extension switch and bell sets complete, 30 switchboards for 
4 lines, 20 ditto for 6 lines, 5 ditto for 12 lines, 5 ditto for 24 lines, 
20 telephone wall sets for party lines, 10 ditto. Tenders by Sept. 7. 

Aberaman.—The Powell Duffryn Steam Uoal Оо invite tenders for 
the annual supply of stores, including electrical goods, indiarubber and 
asbestos, girders, channels, and rails, etc. Particulars from the Stores 
Manager, Aberaman Offices, near Aberdare. Tenders to the Directors 
of the Powell Duffryn Steam Coal Co., 101, Leadenhall-street, London, 
E.O., by June 15. 

Adelaide.—Tenders are invited by tho Municipal Tramways Trust 
for the supply, delivery, and erection of rotary converters, trans- 
formers, boosters, switchboards, and equipment for converter stations 
Nos. 1 and 2. Particulars from Mr. W. G. Goodman, the electrical 
engineer, 8, King William.street, Adelaide, S.A. Tenders to the 
Chairman by July 14. 

Camberwell and Lowisham.—The London County Council 
invite tenders for the roadwork and platelaying required for the con- 
struction, on the underground conduit system of electric traction, of 
the authorised tramways from Dulwich Library (Lordship-lane) to 
Forest Hill, Oamberwell, and Lewisham. Particulars from Mr. Fitz- 
maurice, chief engineer of the Council. Tenders by June 30. 


Antwerp.—The Commercial Intelligence Branch of the Board of 
Trade have received from the Aoting British Consul- General at 
Antwerp copies of specifications iesuei by the Antwerp Municipal 
Authorities in connection with calls for tenders for the supply of 
1,600m. of electric cable. А deposit of 2,000fr. (about £80) will 
be required. Tenders to M. le Bourgmestre de la Ville d'Anvers, 
Hotel de Ville, Antwerp, by June 18. 

Glasgow. Tendors are invited for the construction of three branch 
railways for the Young's Paraffin Light and Mineral Oil Oo.—viz.: (1) 
railway from near Addiewell Works to Baads coal mine; (2) railway 
from near Gavieside to Alderstone shale mine; (3) railway from 
Hopetoun Works to Niddry shale mine. The d ae are al material 
will be pin by the company. Tenders to Mr. John Fyfe, managing 
director, 7, West George-street, Glasgow, by June 13. 


Christiania.—His Majesty’s Consul at Christiania di sake that the 
Norwegian State Railways have issued a call for tenders for the supply 
of 50,400 pairs of carbon points of various dimensions. Tenders are 
to be marked '' Anbud Kulspidser," and delivered at Styrelsens 

Expeditionskontor, Christiania, by June 12. Oopies of the conditions 

and specification may be examined by British makers on application 

at the Commercial Intelligence Branch of the Board of Trade, 73, 

Basinghall.street, London, Е.О. 


RESULTS OF TENDERS. 


Derby.— The Town Council have accepted the tender of Johnson 
апа Phillips for the supply of bitumen cables for £470. 

Canterbury.—The Council have accepted the tender of the Brush 
Electrical Co. for the supply of an electric fan and accessories fur £33. 

Swindon.—The tender of Graham Bros. and C». his been 
accepted for the supply of coal to the electricity works for the period 
eaded March 21, 1903. 

Wallace.—Mr. J. Reid, of Virden, Manitoba, has secured the 
contract for the construction of telephone lines in the municipality cf 
Wallace for the sum of £2,246. 

Worthing.—The Town Council have azcepted the tender of the 
Midland Eugineering Compsny for the supply and erection of con- 
densing plant, etc., at the generating station, for £830. 


Croydon.—The tender of Chas. Pullan, Bradford, has been 
accepted by the Corporation for the installation of electric light in the 
new buildings in connection with the mental hospital, for £428. 


Edmonton (Alberta).— The contract for the supply of material 
for the 7.0 meter of long-distance lines to be constructed this year has 
been secured by the Northern Electric Oo., of Montreal and Winnipeg. 


Manchester.—The Electricity Committee have accepted the tender 
of the British Westinghouse Electric Co. for the supply of a 40)-kw. 
transformer, and that of the British Thomson-Houston Co. for a high 
and low tension switch panel. 

Walsal).—Tte Electricity Committee recommend the acceptar ce 
of the tender of Willans and Robinson, of Rugby, for supplying 
and erecting a condenser with three-throw air pump, Balcké cooling 
tower, Templar and Rancol separator, and Las:on and Hjort purifier 
for £2,775. 

Paisley.—The following tenders have been received for the supply 
of coal and oil for the Oorporation electricity department: Logan, 
Sons, and Oo., Paisley, coal, 8s. 4d. per ton (accepted); Vacuum Oil 
Co., Glasgow, oil, 1s. 104. per gallon; J. M. Middleton, 634, 8t. 
Vincent-street, Glasgow, 2s. 3d.; J. and D. Hamilton, 118, Queen- 
street, Glasgow, 2s. 1d. 

Winnipeg.—The Provincial Telephone Department has acce} tid 
the following tenders for supplies: Wire and Cable Co., Montreal, 
copper wire; Е. B. Cook, Chicago, copper sleeves ; Canadian General 
Electric, Montreal, weatherproof iron wire; W. E. Skinner, Limited, 
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Winnipeg, steel strand wire; Northern Electric Co., Winnipeg, wood 
side brackets, insulators, top pius, pole line, hardware ; E. Bissel and 
Sons, Toledo, Ohio, and the Northern Electric Co., cross arms. 

_Holborn.—The following tenders have been received for the pro- 
vision of electrical fittings for the new Council offices : 


J. W. Singer and Sons (accepted) .............................. £368 17 6 
D. Hulett and Oo., old brass бпізћ......... . .................. 590 6 0 

Ditto, bronze finish ............................................. 45115 5 
Hart, Son, Peard, and Co . . 472 7 6 
Galsworthy, Limited . . 477 8 0 
ner ð y 543 15 0 


Woolwich.—The following tenders have been received for the 
supply of a motor-alternator : 


Vickers, Son, and Maxim 83 £754 0 0 
Bruce Peebles and Co . . . 775 0 0 
Siemens Bros. Dynamo Work... q 775 5 0 
British Thomson-Houston Coo. 784 10 0 
British Westinghouse Co. . ã . q 789 15 0 
General Electric (oi ꝛ U U . нна. 790 15 0 
Т. Н. Holmes and Oo. ............................................. 804 0 0 
Brush Electrical Engineering Co. .............. TL 855 10 0 
Lancashire Dynamo and Motor Со............................... 878 10 0 
Dick, Kerr, and Oo. vexat e tasa bre ones И РАТУ 922 0 0 
Brush Electrical Engineering Co. _............................. 995 0 0 


Each of these tenders includes a provisional sum of £40 to cover any 
To expenses which may become necessary during the execation of 
the contract. The Electricity Committee, reporting on th» tenders at 
the last meeting of the Borough Council, said that the most potent 
factors in the selection of the machine were those of efficiency and 
time of delivery, and as it was required for long-hour running generally 
at the lower loads the higher the efficiency under these conditions the 
greater would be the saving to the Council. 


OPENINGS FOR CONTRACTORS. 


ABER—New schools, Ogmore Education Committee. 

ABERDEEN—Additions to the science laboratories of the Central School 
(£700), School Board. 

ABERDEEN—Alterations in connection with Balnagask House, Balna- 
gask-road—Messrs. Kelly and Nicol, architects ; dwelling-house, 
west side Bayview-road—Messrs. Sutherland and George, archi- 
tects; dwelling-house, south side Rubislaw Den North —Mr. 
George Courta, architect ; alterations in connection with dwelling- 
houses, Great Western - road — Mr. William Beattie, architect; 
workshops, stores, ete., west side Back Hilton-road —Mr. William 
Smith, architect; alterations and additions in connection with 

remises, North-esplanade West, Scottish Co-operative Wholesale 
iety—Mr. J. Davidson, architect. 

ABERTRIDWR—Elementary school, Glamorgan County Council. 

ABERTRIDWR—Twenty houses, Old Mill Cottage Club. 

ABERYSTWYTH—Library, Council of the National Library of Wales. 

ASPULL—Two houses, Hall-lane, Mr. V. Abbott. 

ATHLONE—Labourers’ dwellings (£17,028), Rural District Council. 

AUCKLAND —Four semi detached villas, Cockton Hill; 14 houses, 
Oak-terrace, Cockton Hill. 

AUCKLAND—Plans for the erection of 27 houses at Auckland park, 
12 at Canney-hill, and 26 at Coundon have been passed by the 
Rural District Council. 

AUDENsHAW—Sunday school in connection with the United Methodist 
Church (£2,000), Trustees. 

Bacton—Special subjects centre (£600), East Suffolk County Council. 

BaLHaAM, S.W.—Laundry and mortuary ; home for aged Jews, Mr. 
G. W. Beale ; clubhouse, Mr. W. Bartholomew. 

BALLYTRASNA—House, Mr. К, Byce. 

BALLYWALTER—Additions to Ballywalter House, Mr. W. J. Fennell. 

BAN BURY —Elementary school, Education Committee. 

BAN BURY Extensions of offices, Gatteridge-s reet, Messrs. G. F. 
Broggins and Со. ; six houses, Gibbs-road, Grimsbury, Mr. J. 
Perry. 

BAaRNSLEY—Eight houses, Middlesex street, Mr. J. Baron; three 
houses, Park-grove, Mr. J. R. Parker; three houses, Cemetery- 
road, Mr. J. F. Atkiuson ; 15 houses, Dil'ington road, Mr H. 
Hibbert ; 21 houses, ond - street. Mr. J. K. Taylor; two dwe'ling- 
houses, Hawthorne-street, Mr. W. Dunk. 

Barrow—Steam disinfector buildings, Town Council. 

Banwick-1N-ELMEr Public elementary school, West Riding County 
Council. | 

BATLEVY— Extensions to girls’ grammar school (£4,300), Education 


Committee. 

BATLEY—Alteration of post office into shops, Batley Co-operative 
Rociety. 

BECKENHAM—Alterations to technical institute, Urban District 
Council. 


BECKENHAM—Extending office accommodation for the inspector of 
nuisances, Urban District Council. 

BELTAST— Offices, workshop, and stores, Messrs. Coat s and Son, 
Fountain-street. 

BELTAST— Offices, workshops, 
Mackenzie; goods shed, 
Commissioners. 

BELFAST—Alterations, Springfield-road dispensary, Mr. J. W. Robb; 
alterations at workhouse, Guardians, 


and stores, 
Donegall Quay, 


Mess s. Young and 
Belfast Harbour 


BHL ямы to National Club, Berry-street, Mr. W. J. 

oore. 

BENTHAM—Dwelling-house, Mr. R. C. Ford. 

BENTHAM— Elementary school, West Riding Education Committee 

BERE Ferrers—Elementary school, Devon Education Authority. 

BERMONDSEY, S. E.—Factory, Tower Bridge-road, Messrs. Barlow and 
Roberts ; rebuilding Yorkshire Grey public-house, Bermondsey- 
street, Messrs. Courage and Co. 

BextEY— Nine houses, Rowan-road, Mr. A. Clark; 11 houses, Park 
View-road, Mr. H. A. R be ts; five houses, Day's-lane, Mr. E. S. 
Curam. 

Bin MINGHAM—Underground convenience, Station- street, City Council. 

Bisuor's STORTFORD Alterations and additions to workhouse 
infirmary, Guardians. 

BLACR POOL Church, Lytham-road, Ecclesiastical Commissioners. 

BLAENAU—Elementary school Llandilo Rural District Council. 

Bovey TRAcEY—Elementary school, Devon Education Authority. 

BrapForD—Electric lighting main cable at the workhouse. Mr. F. 
Holland, engine r and architect. 

BnADronD - Electrically lighting town hall extension, City Architect. 

BRIDLINGTON—Elementary school to accommodate 500 scholars, 
Education Comn. ittee. 

BRIGHTON—Enlargement and improvement of Pelham-street infants’ 
school (£1,300), Education Committee. 

Briton FERRYT— Alt- rations and adlitions to Neath-roal Council 
school, Glamorgan County Council. 

BroomMHILL—Additions to Red Row Club, Mr. G. Reavell. 

Brynna—Thirty houses near Llinharan, for the Brynna Building 


Committee. 

BunNHAM— Restoration of Ulph Parish Church, Ecclesiastical Com- 
missioners. 

BunNHAM — Technical institute (£1,300), County Education 
Authority. 


CAERPHIJ.LY—Sixteen houses, Energlyn Building Club. 

CaRDIFF—Warzhouse, Wood-street, Mr. С. C. Joseph. 

CaRLow—Labourers’ dwellings, (£92,175), Rural District Council. 

CaArFonp— Development of Forster Estate, Mr. J. Everington. 

CHESILBOURNE —Council school (£798), Education Committee. 

CHESTER Underground conveniences, Northgate-street (£1,449), 
Bridge-street (£761), Town Counc 1. 

CHICHESTER— Secondary school, Sussex and Chichester Joint Educa- 
tion Committee, 

CHILTON BuILDINGS—Elementary school to accommodate 700 scholars, 
Du ham County Council. 

OCHOPWELI.— Four shops, Mr. J. McTaggart. 

CLEATOR —House, Mr. Wm. Colebank. 

CLEETHORPES—Telegraph station, Director, Admiralty Works Depart- 
ment. 

CLIFDEN—Labourers’ dwellings (£16,938), Rural District Council. 

CoLCHESTER—Asylum (£11,300), Essex County Council. 

CoLEFORD—Twelve houses, Tufthorn-road, Coleford Building Club. 

Сомве Hay—Elementary school (£1,400), Somerset Education Com- 
mit tec. 

Coxszrr— Sixteen houses, Medomsley road, Mr. J. Moyle. 

COVEN TRY Extension electricity mains to the Horefield Estate 
(£300), City Council. 

CRANBROOK (B. C.) — Hydro -electric power plant, St. Mary's River, 
Cranbrook Ele:ttic Supply Co. 

Овіск —Alterations and additions, Ohurch of England school, Crick, 
Northamptonshire. Mr. J. T. Blackwell, architect. 

CromPTon—New mill, Hawk Mill Co.; four houses, Beal-lane, Mr. 
W. Nutter. 

CROWBOROUGH — Alterations and addit'ons at the Council schools, 
Cornwall Education Committee. 

CRoYpoN—Lighting swimming-baths in Scarbrook- road, Town Council. 

CroypoN—Alterations and additions to the workhouse, Guardians; 
improvements and additions to the mental hospital, County 
Council. 

CUMBERLAND—Extensions to the institution, Governors of the 
Cumberland Infirmary. 

CwmGwracH—Dwelling-house, Mr. W. Llewellyn. 

DErTFokn—Premises for National Telephone Co., Messrs. C. Р. 
Roberts and Co 

DEvoxronr—Munieipal offices (£60,000), Town Council. 

DEwsBuny—Enlargement of technical school (£2,000), Dewsbury 
and District Education Authority. 

DiNNINGTON— Chapel, Trustees. 

Dover—House at Kingsdown, Mr. A. W. Thompson. 

DusmIRE— Council school to accommodate 360 scholars, Durham 
County Council. 

Dup.Ley—Thirty-four new dwelling-houses ; additions, St, Edmund's 
Church, Ecclesiastical Commissioners. 

DuRnHAM—Dwelliog-house Auton Stile, Mr. С. Innes; two dwelling- 
houses and shop, Bowburn, Mr. Robert Bambling ; additions to 
five houses, Shincliffe Colliery, Mr. J. R. Irving ; sub-station 
building near Aden Cottage, Durham, County of Durham 
E'ectiical Power Distribution Co. 

Drsakr— Additional accommodation at the joint isolation hospital, 
Hospital Committee, | 
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DnoiTwicH—Shop and offices, Ombersley-street, Droitwich Salt Co. 

EASTBOURNE—Six houses, Prentice.rond — Mr. C. Crisford, architect; 
detached house, Granvilie-road, Mr. Р. D Stonham; additions, 
Prince of Walos's Inn, Seaside-rosd —Mr. W. Bussey, architect ; 
house, The Goffs—Mr. P. D. Stonham, architect; seven houses, 
Green-street, Mr. А. Avard. 


East Ham—Twenty-three houses, Central Park-road, Messrs J. and 
T. Reid; enlargement of 25. High-street Nort), Mr. F. J. 
Bowhill ; extensions to 3, The Parade, Aldersbrook - road, 
Мг. F. J. Herding. 

East SurrolLlx — School to aocommo late 100 scholars (£5,000), 
Couoty Council. 

EBBw VALE—Additions t» Cathol e schools, Rev. J. F. Rose. 

EpINBURGH—Offices in George-street (site and Luilding £50,000), 
United Free Church Assembly. 

ELLEL—Two houses, Wham's Farm, Mr. Jogham; alterations to 
house at Dolphinholme, Mess Proctor and Sns; a^ditions to 
house, Mr. Calvert; ad litions to hous: at West Bank, 
Rev. №. П. Towers. 

ELLESMERE PORT— Lib ary (£1,250*. Plans approved by Council. 

E.y— Bottling stores, Mestrs. Ci: 8swell's Ca diff Brewery, Limited. 

Emsworth — Elementary school, Southampton County Council. 

Epsom —Extending electricity mains (£1 500), Council. 

Ersom—Eight houses, Mr. T. Hersey. 

Estevan (CANADA) — Extensions t» electricity plaut (83,00Cdol.), 
Municipal Council. 

EsroN—Chburch hall, adjoining the church (£1,400), Ecclesiastical 
Commissioners. 

FAnNBoROUGH—Cookery-room at 
Education Committee. 

Fznwov—Housoe at Согуп, Mr. W. F. Maye. 

FiLEv—Masonic temple, Filey Royal Lodge of Ficen'a ons. 

FLEETWwOoOD —Church institute on ground adjoining St. Margaret's 
Mission Church (£1,000). 

FoLEsHILL — Children’s homes, Coventry Guardians. 

Fort SrEELX (B. O.) — Po er plant, Bill River, Bull River Power and 
-L ght Oo. 

Frome — Extensions, public schools (£3,609), Somerset Education 
Committee. 

FrLHAM. W.—Factory buildiogs, Wyfuld-road, Mr. J. A. Keynes. 

GAnxDITrAIrn- Iustitute. Plans passed by the Committee. 

GLANWYDDEN— Council s:Lool, Education Committee. 

GLASTONBURY Offices at the Abbay House. Plans passed by Council. 

GoRGIE — Slaughter-hous s (between £40,000 and £50,000), Edinburgh 
Corporation. 

GRANGEMOUTH —Higher-grade school (£8,000), School Board. 

GRAVESEND —Elementarv school, Town Council. 

GuERNSEY—Country hcspita', Mr. T. Robin. 

HALIFAX - Seven houses off Que«n's-108d, Councillor T. S. Dodd; 
‘two honses, Hanson-lane, Mr. E. Dyscn; 12 houses, Q 1een’s- 
road, Mr. R. Turner. 

IIAMiLTON (OnT.) — Brewery (250, O( Odol.), Managers. 

llANDpswoRTH —Sehool buildings, Rose Hill.road, Governors of King 
Edward VII. Schools. 

HANLEY—Electricity und«rtakipg (£20,643), Town Council. 


Council school, Kent County 


IIARLECH—Elementary school at Las Үп, County Education 
Authority. 
. HaABoLD Woon—Alterations to The Grange, West Ham Borough 
Council. 


llAnnow—E'ght houses, Dorset-road, Mr. J. H. Perkins; house, 
Greenford-rcad, Mr. W. Barnes; two houses, Devonshire-road, 
Mr. W. H. Watta. 

HASLINGDEN — New infirmary and boiler-house, Board of Guardians. 

Haves—Workshop, High- road, Mr. А. Hewens. 

ITEADINGLEY— Par villas, Mr. C. H. Frooke. 

IIELSBV—Parochial hall, Station-road, Church wardens. 

IIENDON— Four houses, Radnor-road. Mo:srs. F. and W. Bettsworth ; 
seven houses, Cunningham Park-road, Mr. D. Jones; six houses, 
Headstone, Mr. G. M. Kenyon; two houses, Garratt-road, Mr. 
W. G. Fuller. 

HERETORD— Secondary school, Aylestone Hil, Education Committee. 

lIExHAM —S-condary school (£10,000), Northumberland Education 
Conimittee. 

HoRNSEA —T wo houses, Clifford-street, Mr. J. O. Pickering. 

HouNsLow —Mwic hall on site adjoining King’s Arms Hotel. 

IUDDERSFIELD —Additions to tramway depot, Council. 

HvLL—Three houses, Marlborough-avenue, Мг. G. E. Kirkwood ; nine 
houses, Faraday-street, Mr. О. Kennington; 14 houses, Exmouth- 
street, Mr. J. E. Wray; teven houses, Exmouth-street and New- 
street, Mr. F. Neal; eight houses, New-street, Messrs. Atkinson 
and Trotter; 10 houses, Portobello-sireet, Mr. L. Charles; five 
houses, Exmouth-street, Mr. J. Franklin; four houses, Wellesley- 
avenue, Mr. G. Garbutt ; 32 honses, Haddon-street, Messrs. 
Daulton and Stebbings; three almshouses, Southcoates-lane, 
Trustees, Eleanor Scott's Charity; new premises, Jarratt' street, 
Hull Brewery Co.; vestry, Marlborough-avenuc, Trustees, St. 
Cuthbert's Church. 

HUNTSVILLE (Омт.) — Scheme for elcctric lighting of the town, 
Municipal Council. 

Hvrng-— House, Earlsfield.road, Mr. S. Wise; bakehouse, etc., 
Chapel-street, Mr. Burch, 
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ILForD—Wiring for electric light in connection with the Seven 
Kings library and hall, Urban District Council. 

Jarrow - New bakery, Jarrow and Hebburn Co-operative Society. 

Kea—Additions to dwelling-house, Higher Lanner, Mr. W. J. 
Jennings. ; 

KENDAL — Additions to Castle Villa, Mr. S. Shaw. 

KENsiNGTON, W.—Shops, High-street, Messrs. Ashby Bros. 

KINSALE—Labourers' dwellings (£3,176), Rural District Council. 

Kixespown—Council school to accommodate 500 scholars, Bristol 
Education Committee. 

KING's NORTON Public offices (£2,166), District Council. 

KINGSTON ON-THAMES— Constitutional club, Mr. B. Billcliffe. 

KNARESBOROUGH—Offices for the Urban District Council. 

LANCASTER —Public lavatories, Brook-street, Council. 

LANCASTER—Classroom in Main-street, Trustees of Skerton Primitive 
Methodists ; dwelling-house. Railway-street, Mr. R. Baines ; two 
dwelling-houses and shops. Messrs. Crook and Linthwaite ; house 
and shop. Sibrey-street, Mr. Cooper; house, Westbourne-road, 
Mr. R. Whiteside ; alterations and additions to house, Lily-grove, 
Mr. Whineray ; two houses, Newsham-place, Мт. J. Lockhart. 

LANCHESTER - House, Langley-park, Mr. T. Haviland; additions to 


infant school, Durham County Council; two houses, Mr. F. 
Harrison ; alterations at North Farm, Oornsay, for Ushaw 


College : additions to stationmaster's house at Ebchester. for the 
North-Eastern Railway Co. ; twohouses, Villa Real, Мг.:Ј. Walton ; 
additions to schco's at Cornsay Colliery ; new infant school ut 
Cornsay Colliery. 

LANGLEY Pank—Primitive Methodist church, Trustees. 

LEE —Elementary school, Manor-lane, London County Council. 

LEEDs — Firemen's dwellings (£7 048), Corporation. 

Lewes — Enlargement of Burgess Hill elemertary school, East Sussex 
Education Committee. 

LewisHam, S E —Two houses, Bariog.road, Mr. A. Durbin; 12 
houses, Muirkirk-road, Messrs. Norfolk and Prior. 

LEYTON—Additions to Holy Trinity Church, Mr. W. J. Maddison ; 
two vicarages, Меғвгз. Mattock and Parsons ; additional accom- 
modation at town hall (£8 600), Mossrs. Newman and Jacques. 

LzvroN—Seven houses, Dames-road, Mr. R. M. Banks; five houses, 
Hainault-road, Mr. R. Grimes ; factory, Church-road, Mr. A. W. 
Hudson. 

LINTHORPE — Secondary school (£7,000), Middleshrough Education 
Committee. i 

LıverrooL—Electric power sub-station, City Council. 

LLANDRINDOD WELLS—Steam laundry, Duffryn-road, for the Steam 
Laundry Co. 

LoANHEAD - Enlargement of public school, Lasswade School Board. 

LoNcToN—Extenosions to Dresden Schools, Education Committee. 

LONGUENIL (QUEBEC) — Market and town hall, Municipal Council. 

H and classroom at Council schools, School 

oard. 

MarnsTONE —Six houses. Bower Mount.road, Messrs. Clarke and 
Epps; four hous-s, Sheals-cre:ceot. Mr. W. T. Burrows; exten- 
sion of E ffel Tower Factory, Messrs. G. Foster, Clark, and Co. 

MANCHESTER — Restoration of cathedral (22,020); municipal secondary 
school (£ 8,000’, Town Council. 

MANCHESTER—AÀA dditions to education offices, Education Committee. 

MaNsrIELD—Extersions at Broomhill aad Rosemary Schools, 
Education Committee. 

Marcu— High echool (£4,000), Board of Education. 

MABSDEN— Elementary school, Colne Valley Education Committee, 

Mason DiNNINGTON —Alterations and additions, elementary school, 
Northunte:rland Education Committee. 

MEAFORD (Ont.)—Town hall (17,500dol), Municipal Council. 

MERRITON (Ont.)—Scheme for electrically lighting the town, 
Municipal Council. 

MERTHYR—Workmen’s dwellings (£7,650), Town Council. 

M1 pDLESBROUGH—Alterations to 17 houses, Linthorp-road. 

MILKWALIL—Twelve houses, Tufthorn- road, Coleford Building Club. 

Monk Bretron—Two houses, Mount Vernon-road, Mr. С. Frudd ; 
five houses, The Walk, Birdwell, Mr. Sylvester. 

MoNTREAL— Concert hall aud assembly hall at Berthelet-street 
(20,000dol.); fire station, Ohenneville street (15,000dol.), 
Municipal Council. 

MonksBW— Houses at Mill-grove, near Moresby, Mr. Burnyeat. 

MorRIsToN—Parish hall, Mr. C. S. Thomas. 

NrLsoN—Additions to St. John's Church, Ecclesiastical Com- 
missioners. 

NETHER TABLEY—Alterations and improvements at the Council 
echool, near Knutsford, Cheshire County Ccuncil Education 
Committee, 

NEWCASTLE—T wo villas, Osborne-road ; eight houses, St. Margarct’s- 
road ; two villas, Holme-avenue, Walker; two villas, Mitchell- 
avenue; and four semi detached villas, Fern-avenue. Plans passed 
by Council. 

NEwcAsTLE— Alterations to premises for a concert hall. 
by Coancil. 

NEW WESTMINSTER (B.C.)—Electrical equipment of railway between 
New Westminster and Westm nster Junction, Canadian Pacific 
Railway. 

NoORTHALLERKTON—Isolation hospital, Urban District Qouncil, 


Plans passed 
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NETHERTON —Iron school building to accommodate 180 scholars, 
Northumberland Education Committec. 

OKEHAMPTON—Elementary school, Devon Education Authority. 

OKEHAMPTON—Additions to workhouse, Guardians. 

OLDHAM—Twenty-five houses, Plans passed by Council. 

OmaGH—One hundred and eighty-eight cott ages (£33,103), Rural 
District Council. 

OTTAWA (CANADA)—Electrieally wiring Frederi ton post office and 
s:ore building, Secretary, Pub'ic Works. 

PappINGTON, W.— Business premises, Irongato Wharf. roa], Messrs. 
Forsyth and Maule. 

PENcoED—Three houses, Mr. M. Jones. 

PENcoEp— Elementary school, Glamorgan County Cuuncil, 

PENCOED — Infants’ s^hool, Glamorgan Couaty Council. 

PENRIKYBER (WALES)—Three officials’ houses, Penrikyber Colli: ry Co 

PERTH—New academy, School Board. 

PETERBOROUGH — Vlementary school, Midland-road (£700), Education 
Comniittee. 

PickEkxING — Schoolroom in connection with Catholic 
Pres'-ytery ; houses, Mr. J. Hurst. 

PrLvMsrock —Blementary school, Devon Education Committee. 

PocKLINGTUN—Alterations and improvements, workhouse, Guardians. 

PoNTARDAWE—Office accon.:modation (£1,200), Guardians. 

PouLE House, Bieakhcait-road, Mr. C. Sims; house, Lor gflect-road. 
Mr J. A Haakes; house, Carter’e-avenue, Mr. Т. R. Sanders; 
house, Spurhill-avenue, Mr. F. W. Burton; house, l'enn Hill. 
avenue, Mr. C. H. Goater; pair houses, Sterte-road, Mr. J. 
Dudman ; two hous s, St. Olair-road, Mr. Cosser; house, The 
Esplanade, Messrs. Hawkes and Mitchell; house, Ravino-road, 
Mr. V. Wiltshire, 

Poote—Municipal offices (£2,534), Town Council. 

PorLAR— Eleven houses, Ridgdale-street, Mr. E. Evans; factory, 
Messrs. W. Lawrence and Sons. 

PorTADOWN—Alteration of signalling apparatus, 
Railway Co. (Ireland). 

Port ARTHUR (ONT.)—Municipal building (150,000dol.), Municipal 
Council. 

PoRTsEA — Out-patients’ department, Royal Portsmouth and Gosport 
Hospital. 

Putney, 8.W.—Sixteen houses, Roehampton-lane, Mr. C. J. Кегуер ; 
Baptist Sunday school, Mr. T. Н. Smith. 

QUAKER's YARD (WALES)—Twenty houscs on the Woodlands Estate, 
Wcodlands Building Club. 

RAusdATrE— Elementary s:hools, Lilian-road, Town Council. 

RHYDYGWERN—Improvements at Council school, Glamorgan County 
Council. 

RicHMoND—Alterations at the Vineyard School (SI, ( O0), Education 
Committee. 

RiNGsTEAD—Bakehouse, ete., Distributive Co-operative Society. 

Ripon — Secondary school (£5,200), Education Committee. 

RocupALeE—Sixty-eight houses (plans pass.d by Council), two shops, 
for the Pioneer Society; bleach-house, Messrs. Bright Bios.; 
additions to works, Messrs. T. Robinson and Son's premises. 

RocupALE—Police station, Mellor-street (£1,520). 

Rome— Scheme for the erection of a municipal electric power station, 
Municipal Council. 

RorHERHAM — Extensions, electricity undertaking (£3,500), Town 
Council. 

RowLANDs (III Two houses, Highfield, Mr. R. Hodgson. 

Rnork—Forty-eight houses, Sunderland Rural District Council. 

Ryron BakMoor - Nine houses, Blayton Industrial and Provident 
Society. 

Ryton—Wesleyan church, Clara-vale, Local Trustees. 

Sr ALBANS—Faectory on site adjoining the North Metropolitan 
Electric Supply Co.'s power station. 

Sr. ANNES— New town hall, Council. 

Sr. ANNEs—Thbree villas, Park-road, Mr. W. Crawshaw ; two villas, 
Riley-avenue, Mr. J. Sutcliffe. 

Sr. NiNIANs—Additions to the elementary school at Milton (£700), 
School Board. 

SaALopr—Nurses' home in connection with the infirmary (between 
£6,000 and £8,000). 

Sco1ron—Additions to Wesleyan chapel (£400), Trustees. 

SELKIRK — Repairs, etc., at the court-room (£80), Council. 

SHEEPKIDGE—Three houses, Wiggan- laue, Mr. J. H. Hall. 

SHILDON—Workmen’s institute and cottages, New Shildon, N. E R 
Co. ; 19 houses. Plans passed by Council. 

SHIREHAMPTON—Electrical sub-station, Bristol Corporation Electr.city 
Committee. 

SoMERSET BripGE— Elementary school (£2,500), Somerset Education 
Committee. 

SovTHFIELD—Five houses and stable, Messrs. Woodley Bros; house. 
Bective-road, Mr. 8. Witton ; eight houses, Messrs. Mulliner and 
Sons. 

SpennyMvoR—Higher-grade elementary school (£9,000), Education 
Sub-Committee, 

STAINLAND — Extensions to mill, Messrs. Walsh and Nicholas. 

SrxrNEy, E.—Buildiog for business premises, Artillery-lane, Mr. 
W. А. Lewis. 


chapel. 


Great Northern 


Stepney, E.— Lighting portion of White Ho'se-stroet, Brook street, 
and Govel-lane by means of six-ampere flame arc lamps (£540), 
Borough Council Electricity Committee. 

StoKE—Créche for the accommodation of babies (£140), Guardians. 

STOWMARKET—Secondary school (£5,350), East Suffolk County 
Council. 

STREATHAM, S.W.—Twelve houses, Becmead-avenue, Messrs. Holiday 
апа Stanger; seven houses, Mess“ s. E lyatt and Porter; 14 housos, 
Mr. О. Pr..l'e. 

Sussex - Seliool to accommodate 600 scholars on a site near the Dj kc» 
road, in Preston parish, Educat on Authority. 

SwiNpox—Wesleyan church and school, Monkton-hill (£2,000), 
Trustees. 

SWINDON—Eleven houses, Plymouth street, Mr. J. George; 34 house, 
Grafton.str. et ; 44 ditto, Granby-street ; 47 ditto, Grosvenor- 
street; anl 11 ditto, K»ut-road —Mr. A. J. Colborne; stu io 
rear of 82, Lansdown-road, Mr. F. Nunney; house, Ashford-road, 
Mr. J. Benne tt 

TENTERDEN—Extension of Asbford-:oad scho.ls, Kent Education 
Committee. 

THACKLEY—School near Buck Wood, Bradforl Educition © m- 
mittee, 

TiloMAsTOWN—Thirty houses, Weleh Navigition Bui'ding Club. 

THRAPSTON—Repairs, workhouse, Guardians. 

THURLEs—Labonrers’ dwellings (£15,652), Rural District Council. 

Toronto—Sub station, Toronto Electric Lighting Оо. 

Toronto—Deaconesses’ home, Avenue road (100,000dol ), Methodists, 

I RANENT—Alterations to Tranent School, School Board. 

TunstTaLL— Forty-eight houses, Sunderland Rural District Council 


TWICKENHAM —Underground conveniences, York street, Disti i t 
Council. 

UsxswoRTH -Workmen's dwellings (£12,000), Durham County 
Council. 


UTTOXETER —W« rkshop, Mees-s. Ward and Golbehere; additions, 
Brookside House, Mr. H. Ford. 

VENTERDON—Renovation of Wesleyan Chapel, Trustees. 

WALsaLL—Additional acconimodation at the workhouse (3, 600), 
Guardians. 

WaALTHAMSTOW—Parish hall, Shernhull street, Mr. W. A. L: wis; 
e'assroonis, Church-hifl road, Mr. C. W. Hodgson; four liuuses, 
Hillcrest-road Mr. A. Attwel ; three ho ses, Woodstock-road, 
Messrs. W. Siik and Son. 

WANDSWORTH, S. W.—Workshops, Garra‘t-lane, Mr. J. Warwick. 

WARFORD—Sp«cial school for epileptic children, Manchester Eluc- 
tion Committee. 

WasIINGTON — Elementary school to accommodate 360 scholars, 
Durham County Education Committee. 

WATFORD — New theatre and hippo rome. 

WELLINGTON Quay—Alterations and additions, elementary school, 
Northumberland Education Committee. 

WEMBLEY —F: ur houses, Perivale-lane, Mr. H. Haynes; two houses, 
Eagle road, Messis. Damarell and Perkins; four shops, Ealing» 
roid, Mr. Batten. 


West CAMEL—Chapel, local Primitive Methodists. 

W ESTON-SUPER-MARE—Primitive Methodist school-chapel, Brighton - 
road (£5,000), Trustees. 

WiLFoRD—Block of almshouses (£5,000), Mr. Jesse Boot. 

WissETT—Elementary school (£785), Education Committee. 

WoLnoRoUGit—Elementary school, Devon Education Authority. 


WonwurLL—Elemeutary school (Peak Dale) to accommolate 320 
scholars, Derbyshire Education Authority. 


WorsBoROUUGH—Two house, Mount Vernon road, Mr. G. Frud l. 
WortTHING-—Grand hotel. Mr. S. E. Davies, architect. | 
YorK—Sch-ol at Harrogate Hill, Darlington Education Committee 


Lnd 


PROVISIONAL PATENTS, 1908, 


May 28. 

11608. Improvements in and connected with trolley wheels 
for electric tramway and like purposes. Vittorio 
Giovanni Lironi, 18, Southampton-buildings, London. 

11610. Improvements in connections for eleotrio batteries. 
The New Ignition Syndicate, Limited, Francis James 
Rouse, and Wallace James Lambert Sandy, 24, South. 
ampton-buildings, London. 

11633. Improvements in and relating to alternating-current 
dynamo-electric machines of the commutator type. 
Allgemeine Elektricitäts-Ges., 83, Cannon-street, London. 
(Date applied for under Section 91 of the Act, May 29, 
1907, being date of application in Germany.) (Complete 
specification.) 

11634. Improvements in and relating to electric distributing 
systems. The British Thomson- Houston Company, Limited, 
and Edmund Basil Wedmore, 85, Cannon-street, London. 


May 29. 


11650. New or improved dynamo to give a constant output 
when driven from a varying speed source. Robert 
Chalmers Black, 43, Kelvinside-gardens, Glasgow. 
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11710. Improved manufacture of а plastic mass from tungsten 
.  eompounds. Siemens und Halske A..G., Birkbeck Bank- 
chambers, Southampton-buildings, London. (Date applied 
for under Section 91 of the Act, Aug. 5, 1907, being date of 
application in Germany. Application for patent of addition 

to No. 16189/07.) (Complete specification.) 


May 30. 


11758. Improvements in or relating to the electric lighting 
of roundabouts and the like. Henry Mostyn Darrah 


COMPANIES' STOCK AND SHARE LIST. 


Commereial and Industrial.— 


Amount 


„„ 6 „ „„ „„ „„ 4 %4%%%/%/ nu 5959 99 009 809 9 о о 


and Lewis Arthur Hackett, 55, Market street, Manchester. 34 
11806. Improved alternating-current electromagnet. David 7 par cont an и 5 4441 
Leonard Lindquist, 7, Southampton: buildings, London. 1 Funding Certificates, 1.20.50 4 
(Complete specification. ) 5 per cent. int Mort, | Deb. Stock, Be Eo 15000 100 19 1 
11814. Electro-automatic sounding apparatus. Carlos Fernandez à per cont. Ton | К 
Varela, 245, Abbey-road, Barrow-in-Furness, (Application | — insulated and Helsby Сару, Ord, 0099. 8 .. ш 
for patent of addition to No. 5444/08.) 44 per cent. Mortgage Debentures ................ 100 .. 102-105 
вч . Co., 44 per cent. lst Mort. Deb. 100 98 98 
British W. t "zhonse Elec. and Manuf. 10 ecce no» 525€ t Pret., se 
COMPLETE SPECIFICATIONS ACCEPTED. 215,001,478, т 555 c 5 EE 
: ` r cent. Mo e Debenture 8tock ............ ae 
(To be published on June 18.) Brush Electrical Ан ib ed Ordinary, Nos. 1-105731 .... 2 .. 0j 
1907 — Non. Cum, 6 per cent., Pre... 2 .. 3/16 pe 
4118. эру : ; i at per Sé MUR чок errr re 15 . 70-7 
ansmission of ener magn cen ebenture 8босК.................. .. 55-60 
Fessenden. nergy by electro Stic: шато: ae | ble, Debentures........ een Án " 24 109710 
пагу ee»e050909290»9€59050992492290992999999»0999*99 ee 7 
9397. Manufacture of compositions suitable for electric 5 per cent. Pref. .............. nor 5 .. 54-53 
insulation and for other purposes. De Pont. 5 Co., Ordinary, 1-110,000 ............ l У 115 
12369. Electric arc lamps. Brzeski and Strauss- Collin. : B per cent. Debantutok у сыту усту се . 225 ; 
arms carry Dick, Kerr, and Co., Ordinary, 1 260 OOo 1 ..11/16315 
12436. аса or s or ое арандан смер telephone, 6 per cent. Cum. Pref., 1305,00 .................. l- * "Tul 
, opes on posts. Sciple. 44 per cent, Debenture Stock, Red 100 .. 101-104 
12443. Regulation or control of electric motors. Raworth and | Edison and Swan United, , re Врага, UE 5 Р ie 112 
Haworth. | анин оова 
12902. Enclosed electric arc lamps. Quint. 4 per cent. Deb. Stock, Redl... 100 .. 78-81 
13285. Circuit breakers and the like for the protection of Blectric ee cumulative J ih 
alternating-current induction electric motors. Ellison. E саре or терта OE Deb reete 100 He 11 
A^ 2 ес c , ary, *i lh . 
18596. Wireless telegraphy. Jahr Terrantf Limited, 5 per cent, lat Mort. Deb. Stock, Red. . 100 .. 7980 
15012. Magnet or solenoid coils for electrical apparatus. Ross. | General Electric Company 0900) 5 per cent. Cum. Pref. .... 10 " 718 
15050. Electric fire and burglar alarm, automatic or other- por oeny зар МОЕ ee, e d 7 
wiso, portable or otherwise. Yates. = = per omi Peotone ene s E i oh А 
15878. Electrically-controlled selective switch and a trans per cen їїлгез_..................--+°°* AE 
22 C 
. , А ation ectric Cons on Co., 1-170000 .............. ad 
16092. Alternating-current machines of the commutator type. Parker, Thos., Limited, Ordinary «оо» »ә»эвезө ео зев» вв о ев ое о» эө 10 ee 10-1 
Allgemeine - Elektricitate Ges, (Date applied for under Peebles (Bruce) and Оо б per сапе Oam, Pref .- 2 =. EB 
International Convention, July 13, 1906.) — — per cent. Bond . . . r 100 .. 1014-1034 
17196. Eleotric sign or display apparatus suitable for adver- White, J. G., and Co., 6 per cent. Cum. Pref., 115,000 ...... 10 .. 17184 
tising and like purposes. Fricker. 
18245. Electrically - driven vehicles. Ransford. (Compagnie Eleetrie Lighting and Supply.— T" 
Parisienne des Voitures Electriques procédés Krieger.) Name. ound Last prios, 
19891. Automatic safety device for overhead electric lines. £ 


i i ; : Adelaide Electric Supply Co., 6 p c. Cum. Pref., 1-10,000.... 5 48-54 
1 05 a 190% applied for under International Convention, Bournemouth and Poole, Ordinary ................-....... 0 .. 104-11 
5 — . per cont, Cum Pret. ОБ fh 22000 .... 10 cs ры 
. Portable electric vuloanis — cen . n 4 19.001-22,000........ oe > 
een Dudes Е 50 Нау, Oouper, | —.— 4 per cent. Debenture Stock, Red. . ..... . . . . 100 >. 104105 
J. | | Bromley {е Electric Light and Power Co .............. 5 as 
21535. Electric transformers. Maiche. (Date applied for under | ———— % рег cent. 1st Debenture Stock, Кей. ............ 10 .. -97 
International Convention, Dec. 6, 1906.) Brompton and кемш, ашыу C Q0 .. ux 
$3329. Means for causing an electric current of variable | Calcutta Electric Supply Corp. Ordinary, Non. 1-100, 000 5 .. 1.180 
direction to flow always in one direction only. | Cambridge Electric Supply Company, & Ò Ord. ............ 28 -l 
Felten und Quilleaume-Lahmeyerwerke Akt.-Ges. (Date Canadian — Pref! F 2205 108 Noz 
applied for under International Convention, Oct. 22, 1906.) | Central Blectric Supp ‚4 рег cent. Guar. Deb. Stock ...... 100 e 9 101 xd 
25123. Electric meters. Arcioni. 8 N West End, and City Electric Supply, Ord., E | 314 
95444. Electrical ignition devices for internal-combustion "44 per cent. Cum. Pref., 1-30,000 Rb B Apt 
engines. Barreto. — 4 r cent. Debenture Stock, Red. ............. ... 100 s : 
35830. Electric switches, Loebl and the British Ever Ready Elec- —— “Otty Undertaking,” #4 p с Оо Г, 140,00 .. Po 44 
trical Company. Chelsea Blectriclty ‘Supply mo Коре. ee : К; » 101.10 
27073. Electrical systems or arrangements for driving per cen esbenturf es ооо езе» е "m ee * 
machinery subject to variable loads. Siemens. Mi» i^ грон ode nee р на Анар Вав Med 1000 . — 
Schuckertwerke-Ges. (Date applied for under International | City of London, Ordinary... . . S. 10 . 94-10 
Convention, Dec. 8, 1906.) 6 per cent. Cumulative Pref. ......... Saa iid is V 10 .. 12-15 
i ' 4} per cent. Debenture ВбосК.................... .. 100 
1908. 44 per cent. 2nd Deb. Stk.. Red. .................. 1 . 102-105 
66. Aro lamp electrodes. Little. (Date applied for under Oy о мерос Mnre a hy he Co, 9 Pe. o 50-58 
International Convention, Jan. 5, 1907.) Cordoba Light and Power Co., 186 Mt. Stl. 5 рег cent. Bds., 15 — 
665. Material for tho purpose of separating or enclosing „1-1, %/ ” n . . . . . . . . . . hehe ео tt 
plates of secondary batteries. Strohmenger. e e Rec з. б 79 
878. Arrangement on electricity meters for determining 5 per cent. Preference, 1-50,000 ............ . FT AT i 
the maximum consumption. Siemens Bros. Dynamo | County of or don К E Огйшагу................- B 10 
Works. (Elektrizitäts-Akt.-Ges. vorm. Schuckert und Co.) dr cent. Debentures Prov. Certe. All pd., kd. 100 . 107.11 
1615. Electrical apparatus for reproducing at a distance 44 per cent. 2nd Debentures Prov. Certs .......... 100 .. 98.01 
piotures or designs produced in slight relef. Belin. Edmundson's Rleotricity Corporation, Ordinary, 1-90,000.... 5 .. 0-4 
Н : : 6 per cent. Cum Prei... 5 1˙1 
Date applied for under International Convention, Jan. 24, 4j per cent. Firat Mort. Deb. . . . . . . f. 10 .. 673 
1907.) Electrical E. velopment е и ою 5 per ceni. let 88 85 
ort. ear ao n 8, a 8 1510 haʒñJUʃ]ůd „ вэ» в» — ae a 
4112. Section insulating arrangements for conductors used | piectric Lt. & Traction Co. of Aust., 6 p c. Cm. Pl., 1-30,000 5 2) 3 
in the overhead construction of electric railways or 5 per cent. Debenture Stock, Rd... .. . . f 100 
tramways. Siemens Bros. Dynamo Works, Limited. Wlectrio SUPPI Co. of Victoria, 5 per cent. lat Mt. Deb. i aaa 
(Siemens Schuckertwerke Ges.) | „ | Folkestone Blectric Suppiy, Grd. Nos 1.10 500. . 8. 5 
4432, Single-phase commutator motors. Maschinenfabrik 5 per cent. Cum. Pref., Nos. 1-10,00) .............. 5 .. 
Oerlikon. (Date applied for under International Conven- Hove Hi HW рег cent, Ae 118,000 - m : 91- 
tion, March 9, 1907. Application for patent of addition to | Indian Electric Supply and Traction ‘Go ö per cent. Gon- 


No. 28968 / 0d.) 
4464. Manufacture of coils of large sections for clectro- 
magnetic apparatus. Siemens Bros. and Co. (Siemens 
und Halske Akt.-Ges.) 
7219. Electrically-controlled apparatus for seeing at a 
distance, Adamian, 


struction Deb. Stock, Red. ......... eer 100 .. 95-38 
Isle of Wight Elec. Lt. and Pwr., 44 p.c. Db. Stk., Red .... 100 .. 90-95 
Kal mn s Power and Lighting, 6 per cent. Cum. i i 

et, 1- sensseseconoesesosesoosoeseenocoeseoosoon Е 
Kensington and Knightsbridge Elec. Lt., Ord, 1-21,000...... 5 .. 8 
Kensington and Enightebridge and Nottiug Hil, 4 per 

cent, Debenture Stock, Red.... 4 . - 
Kidderminster and Dist, Eleo, Lighting and Traction, Pref. 10 .. 93-105 
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Name. M rus Last price. 
£ £ 
London Electric, Ordinary 6 26 оос ео оа зо %% оа „%%% %%ß %% оосо оо ов 3 1 
6 per cent. Pref. . 5 10 2 
4 per cent. 1st Mortgage Debenture Stock, Red.... 100 Е 90-95 
Madras Electric Supply Corporation 5 per cent. Construc- 
tion Deb. Stock, Hed. (Pro Prov. Certs ), all paid .......... 100 .. 85-90 
Metropolitan Ord- 001-500, 000 5 ane 
44 per cent. bet Mortgage Debenture Stock...... 100 107-111 
44 per cent, Cum. Prein. 5 445 
34 per cent. MOIS: Debenture, Red. .. 100 65-90 
Mexican Kisotrie Light Co., d per cent. lst Mort. Gold Вав. 
1935, C 1-1,000 ($100), P 1- non AO META HELD — 82-84 p c. 
Mexican Pad and Power Co., Capital Btock t 64-584 


$500), Pe cent. lst Mort. ld Bonds, "Red., 14,000 


e 001-14,000 ($1,000) .. — 86804 
Midland гено Power Dis., 4 peo. ‘let Mort. Deb... — . -99 
Newcastle-u e Flectsic supply, ому, 1-57, 008 6 64-6 
do., 70 ‚01 -87,500 . 5. 94-6 
do., 75, "001-87; 500 (Issued at £2 prem., 168. paid .. 5 h4-6 
5 pe е cent., r 5 5, 5 
Nottilog All "Electric Lighting 10 114-124 
4 per cent. First Mort. Debs. Nos. 1 500 Ges. у. ‚100 . 97 
Oxford Blectrio, Ordinary, 1-96 and 40-14,310.. 5 .. 69-65 
4 per cent. Debenture Stock ... 100 .. 94-88 
River Plate Electricity Co., Ord., 1-119 687 & 120, 50 150 507 1 27/32. 31/32 
б per cent. Non-Cum. Pref., 1-100,000 .. : o 8-1 
5 per cent. Debenture Stock, Red. ; - 100 .. 96-89 
Rosario Electric Co , 6 per cent. Cum. Pref , 1-20 000.. 5 4451 
per oent. Cum 2nd Pref., 1-15, 000 .. 5 43-54 
Royal Electrical Company of Montreal, 44 per cept. First 
Shares Mo Debentures .... 100 .. 9698 
Shawin Water and Power Co., 5 p.c. Cons. let Mt. Ван, — . 102-104 p.c. 
Smithfield Markets Electric Supply. rd., 1-12, 0: 5 i 
4 per cent. Debenture Stock Rs Vida pies . 100 70-74 
South London. Ordinary.. 4. 21-23 
South Metropolitan Electric Light ard d Power, ( оа. lus 4-8 
7 per cent. Cum Pref. 9 .. 01 1 116-1 506 
44 per cent. lst Mort. Deb. . ‚....... 100 .. 99102 
Bt. James's and Pall Mall, Ordinary, 101-20,080.. eee D. — 74-84 
7 per cont. Pref. .................................. 5 us 8420 
per cent. Deb.. : pe e 
Urban R Electric Supply Co., Ordinary, 8-30, 007 . 5 .. 1-2 
—— 5 per cen Cumulative Preference, 50 001 80, 000.. B .. 1 2 
—— 4, per cent. First Mort. Debenture Stock, Red. .... 100 et. 
Westminster, Ordin JJ ⁵p 74-8 
z per cent. Pref., 110,101-158,251 ............ 8 45-6 
Electric Tramways.— 
Amount 
Name. ра. Last price. 
Anglo- ntine, 6 per cent. Cum. Pref., 1.260,00? ........ 5 .. ero 
per cent. Non-Cum. 2nd Pref., 2£0, 008-280 ee .. 5 ..8 Шр d 


Permanent 6 per cent. Debenture t tock, 1 


Auckland Elec. пш. 5 р 1s* Mor. Leb. Stk , Red. .... 100 .. 104-107 
Barcelona Tramways, Urd., 1-20 000 ........................ 10 .. — 
5 per cent. Gum. Prof. Shares, 1-10,000 ...... KA. loc. = 
5 per cent. Deb., Red., 1-€00 ...................... 100 . — 
44 per cent. Red. Deb. Stock ...................... 100 — 
Bath Elec. Tramways, Ld., Pref. Ord. ED. 75,001-150;606 1 L 
5 per cent. Cum. Pret. Shares, 1-75,000 ............ А 8- 
Birmingbam and Midland Trams., 44 p. с. lat Db. Stk, Red. 100 .. 33- 
Blackpool and Fleetwood Tramroad........................ 10 .. 133-135 
Bombay Elec. 8upply and AIR Co., 6 per cent. Cum. Pref. 189 104-108 
44 per cent. Deb. Stoc CCC . 984-964 
Brisbane Tramway Invest. Ord? 1-75,000 Kaos dos * 44-43 
5 per cent. Cum. Brei., Nos. 1-76,000 . 5 413165 1/16 
44 per cent. Deb. Stk., Red., Prov. Certa. all pa. . ..100 . 98-1 
British Columbia Electric Railway Co., Ord pen: S. 100 . 127-121 
— — Ord. Pref. . . 100 .. 108-112 
— 5 per cent. Cum. Perpetual Pret. Stock .. 100 .. 107-111 
——— 44 per cent. lst Mt. bebs., Nos. 1-6,250, ot £40 each 40 99-102 
———— 44 per cent. Vancouver P.,wer De b.. 8 .. 101-104 
British Blectric Traction, Ord. 1-300 000 & 60, 001. 90, 000 . 10 .. 14-18 
—— 6 per cent. Cm. Pf., 5),0001-60 000.. 10 .. 5$ 38 
5 per cent. Perpetual Debenture Stock . .... 100 91-96 
44 per cent. 2nd Deb. 8tock........................ 10 .. 73-77 
Bueno Ayres and Belgrano Tramm 5 .. 4 55 
“А” 6 per cent. Cm. Pf., 1-4 ,000.................. 5 .. 
“В” 6 per cent. Cm. Pf., 21.27.500 ааа а «nes 5 .. Н 
5 рег cent. Deb. Stock, Red. e 110-116 
Prov. Cert., all paid .............................. 100 
Buenos Ayres Electric Trams, 5 p.c. Deb. stk., Ked.. 100 96-99 
Buenos Ayres Gd. Nat. Trams. Co., 54 per cent. Pref. Deb 
Bonds, Red., 1-1,500 .................................. 100 .. 100-104 
6 per cent. Deb. Bonds, Red., 1-2,275 .............. 100 99-1035 
Buenos Ayres Lacrcze Trams. Co., Btg. 5 per cent. lat Mort. 
Deb. Stock, Red. ...................................... 100 92-95 
Oalcutta Tramways, Ord., Nos. 1-157,610 .................. 5 55-68 
5 per cent. Cum. Pref., Nos. 1 20,000 F 5. 
44 per cent. 1st Deb. Stock. Көй................... 100 .. 103-1 
Cape Electric Tramways, Nos. 1-480,000 .................... 1 5/16-7/16 
City of Birmingham Tramways, 5 per cent. Cum. Pref.. 5. 44-43 xd 
4 per cent let Могае Deb, r * 20000 . 100 -100 
City of Buenos Ayres Trams. Co. (1:04), 1-248, 00000 5. 54-51 
4 per cent. Deb. Stock, Кей. 1985 .................. 100 98-102 
Colombo Hlectrio Tramways and Lighting, 5 per cent. let 
Mortgage Debenture Stock, Red. ...................... 100 .. 88.91 xd 
Cork Electric Tramway and Lighting Co., Ordinary . 10 13-14 
6 per cent. Cum. Ртеї.............................. 10 123-133 
4 cent. Debentures ............................ 100 95 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ........ 10 122-134 
6 per cent. Pref., Nos. within 1-60,000.............. 10 . -134 
54 per cent. Mort. Debs., 1-5,000 Red .............. 100 95 
Hastipgs апа Dist. Elec. Tram. Co., 44 c. Deb. Stk , Red.. 100 91-97 
Havana Electric Railway Consolidated Mort. 5 per cent. 
50-year Coupon Boncs of 1952, 1-6957 ................ $1,000 80-85 
Imperial Tramways, Ordinary........................-. ee all 18-19 
6 per cent. Cum. Pref. . CCC 13-14 
44 per cent. Deb. TnS 100 108-11 
Isle of Thanet Electric Tramways and ышы 5 рег cent 
Cum. Pref., Nos. 50,001-60,000 . bx uda qud 5 1 
4 per cent, lat. Mt. Db. Btock, Жей................. . 100 
Kalgoorlie Electric Tramwa 1-250,000.... ‚·q 9 q qq ́ U L „ 1/32-3/52 
5 per cent. A De '"Btock ...................... 100 87-8 
6 per cent. B Deb. Stock . 100 71-75 
Kidderminster and District Lighting aod Traction, Pret.. 6 .. 10-104 
Lancashire United Tramways, июне ө pet cente Prior 
Lien Deb. Stock, Red... .1 91-94 
£296,500 2nd Mort. Deb. Stock — — 
£83,530 Deferred Deb. 52 Ged 335 i Bi — = 
Lisbon Electric Tramways, Limited 1 l-14 
— per cent. Cum. Cum. Pref., Nos. 25,5 C 1 1-14 
—— 5 per cent. Mort. Deb., о 100 ee 


Amoun 
Name. = Last price. 
London United Trys. (1901), P por cen севе. Cum. Pref... 2 — lo 75 
4 per cent. 1st. e 5597000082526 00 n 81-8 
Madras Elec. Trams. (1904) 55 per cent. Deb. Stk., Red.. 85 
Manila Elec. R. R. and Lightg. тр. ae ae let Lien and Coll. 
Tr. Sinkg. Fund Gold Bonds of 1 ..81,000 . 86-90 
Manx mio kaway Co., 54 p.c. Cum. bret, 801. й, 635 and 5 
14 per cent. lat Mort. Deb. Stock, Red. "iy i ° : 5 
Metropolitan Elec Trams., Detd., 1,000,001-1 314, 016. SUM l 2° 172.875 
5 per cent. Cum. Pref., 500,001-1,000,000............ 1 "1429/92 


4 per cent. Deb. Stock, Red....... 100 
Mexico Trams. Co , Gen. Cons. İst Mort. 60-year 5 per cent, 


Gold Вопав............................................ — 88 
Milwaukee Electric Rail „Light ape cent. 30-yr, Con s 88:593 p.c. 

Mort. Bonds, 1926, 1-5,500 and 7,001-8 $1,000 . 103.105 
Montreal B Street Rail., 44 per rud sterling Deb., €01-2,000 д i 
New берега! Traction, 6 6° per cnt. Cum. Pret., 1-10. 0,000 and 100 .. 101103 
Oldham, Ashton, and Hyde Tramway, Ordinary 16 E 43 
Perth БОР Tram: o id Е 0 . 9 

ег ec. Tramways per cent, Mri. Deb. 8 : ; 
Potteries Electric Traction, M Y P x. 0 . 105106 
per cent. Cum. Pre : | 4-4 
r cent. Debenture Stock.. 100 ` 903, 
Provincial ways Co,, Ordinary, 1- 24. 912.. 10 43. 
er cent. Cum. Pref., 1-10. O0 ..... 10 94 10 
sad Ai ec. Tramway and Supply Co., 6 рс. Cani; Pret. 5 203 
44 рег cent. 1st Mort. Deb. Stock, Red.. Pis . 100 | 57.56 
Sao Paulo Tramway, Light, and Power G ыу ..8100 129.134 
5 per cent. lat Mort. Deb., Red. 1929, 1-12,000 .... 954.97 
South Metropolitan Electric Tramways and Lighting Co. : 5 p.o. 
6 per cent. Cum. Pref., 19,571-169,570, Prov. ver . 1 1 
4 per cent. Deb. Stock, Red. 1940... 100 77.81 
Sunderland District Electrio ‘Tramways, 5 ‘po ‘Ist Mort. 
Debe., Red., 1-1,600 . 100 73-78 
Yorkshire (West Eiding) Elec Tram. Co, “Ord, 70 001-110 "0 5 71 
6 per cent. Cum. Pref., 1-46,261. VANS NE ddr da we wars Ye 5 A3 
44 per cent. lat Deb. Stock, Кей. . 100 . 6487 
Eleetrie Railways.— 
A ‚ 
Name. ory Last price. 
£ g 
Central London, ОтдӢівагу.................................. 100 ; 
„ Pref. ...... 100 .. 9985 
deferred.. . 100 64-6/ 
— 4 p'o Deb. Stock (Prov. Script certa., ‚тошу paid) . . 100 102-105 
City and South London, Consolidated Ordina: . 100 40-42 
—— per cent Debenture Stock ................ . 100 100.103 
—— per cent. Pref. Stock 91 . 100 113-116 
— m Т » "96 — 100 112-115 
1 97 99 9? 01 € зов „K„„Kækœ K ео оа өө 100 110-113 
(X) U 96 — —＋1ũũ t 4% „„ „ „„ өө e 105-108 
Lives pool Overhead, 5 per cent. Frei. 10 
Ordinary, 1.50, Oc .. 10 .. 10104 
vis 4 per cent. Mortgage aye of Los доп, vx -1,700 .... — , 94. 
ndergroun ectrio ways of London r | 
Profit-Sharing Secured Notes dung : р сеш =, 28 
Deposit Receipts .,...................... оте Sam Е 39.43 
Telegraphs and Telephones.— 
Am 
Name. rera Last price 
£ £ 
Amazon Telegraph Co., 1-25,000 . settee vvesde 5 LO oy $ 
5 per cent. Debs., Red., within 11,069 ............ 100 7° 4.87 
American Telephone and Tel D h Collat. Trust 4 per cent. 

Bonds, 1-28,000 and 53,001- 333 ͤ dead ewes 105 .. 85-91 

Anglo-American Telegraph Co. Ordon . 100 .. 69-62 
6 per cent. Preferred | Ordinary `. . 100 103-108 
Deferred Ordinary ..... 100 . 163-174 

Anglo-Portuguese Telephone Co., 5 per cent. lat Mort. Deb. 

Stoc...... E wurde n oen e 100 99-102 
Chili Telephone Oo., 1-44,000_.............................. 5 7-74 
Commercial Cable Co., Bter. 500-уеаг 4 p.c. Deb. Stk., Red.. 100 84-87 
Cuba Submarine Telegra Co., шагу, 1-16,000.......... 10 74-84 xd 

10 per cent. Р erence, 1-6, ͤ rn 10 .. 153.102 xd 

Direct Spanish Telegraph Co., Órdlàney... нава вв. D 5-54 

— 10 per cent. Cum. Preference . e ШО... 8-9 
——— 44 per cent. Dets., 1-600 .......................... 50 100-103 

Direct United States Cable „„ ЕЛ КЕ 20 134-14 

Direct West India 3 Co., 44 per cent. Debs, reg. 

within 1-1,200, Red:uiiTU˙ 100 .. 100-102 
Rastern and South мат 4 per cent. Mort. Vebs., within 

1-5, 000) 1900 its ia hw y оне аго жуз: 1 . 99-101 

4 per cent. Reg. Mort. Debs. (Mauritius subsidy), 

1-8 000, sss. E et vor FANE 25 1004-1024 

Eastern Extension, Australasia and China, 1-300,000.. 10 123-1 
4 per cent. Mort. Deb. Stock, Perp. ........... ..... 100 1004-1024 

Eastern Telegraph Co., Ordinary Stock .................... 100 1:0-1 
34 per cent. Preference Stockn 100 .. 835 
4 per cent. Mortgage Debenture Stock ............ 100 .. 1004-1024 

Great Northern Telegraph Co. (uf Copenhagen) 10 .. 29. 

Halifax and Bermudas Cable Ms E per. cent. dat Mort. 

Debs within 1-1,200, Hed... Sees... 100 . 100-102 
Indo-European Telegraph %y;ö;;Ü ³¹üꝛm y eae Re 25. 52-5 
Marcont’s Wireless Telegraph Co, ‘Nos. 256, а pus * 4-8 
Monte Video Telephone Co., Ordinary, 1- 72, iet e. 1 ..29/32-11 

5 per cent. Preference, 1-86,492 .................... 1 .. 15716-1516 

National Telephone, Preferred ............................ 100 .. 108-11 
Deferred Stock ...................... а Ud 100 111-113 
6 per cent. Cum. First Pre 10 104-124 

———— per cent. Cum. Second Pref.. она. 10) 104-124 

—— per cent. Non. Cum. Third Prei... 9 .. 54 55 
34 per cent. Deb. Stock, Red....................... 100 .. 9 4-1U04 
4 per cent. Deb. Stock, Red........................ 100 102-103 

Oriental Telephone and Electric Сошрару.................. 1-1 5/16-1 7,16 
6 per cent. Cum. Pref. ... l 4 14-1 

Pacific and European TeL, 4 p c. Guar. Debs. Red., L 1, 000100 .. 991 

United River Plate Tele. Co., Urdinary, 1- 10, 000 e laudas D: us 
5 per cent. Cum. Pref., 1-40,000 . n 9 x 
44 per cent. Debenture stock, Red. . 100 .. 1004-1 

Telephone Co. of Egypt, 44 per cent. Deb. Stock, ‘Ked.. . 100 9104 

West African Telegraph Со. .............................. 10 10-104 

West Coast of America, 1-50,000 and 53,001-53,008 . 24 .. 14-14 

— — 4 p.c. Debs., 1-1,500, guar. by Western Telegraph. - 100 88.102 
Weat India and Panama "Telegraph Co., 9 "o MDC 10 .. 19/34-28,34 
— — 6 per cent. Cum. lst Preference.. : isase 105% 84-9 
——— per cent. Cum. fnd lC F И 
— 5 per cent. Debs., Red., 1-800...................... 10 .. 101-1 

Western Telegraph Co., 1 -207, 90 JJ a MER A ЛЕГКО Е .. 15- 

— 4 per cent. Debenture Stock, Red, *999909500008 ее os ` 100 ее 1004- i 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Line 


Traffic Returns for 
week. 


1908. 


Increase or 
decrease, 


1907. 


Miles of 
track open. 
Total 
aw; Ending (receipts 


Current 
— year. 1908. 


Accounts for past year. 


Passengers 
carri 


£ £ £ £ А . £ d. 
Aberdeen Corporation..........|June 3| 1,942 | 1,376 |+ 6 — X 2Zià| 274 May 51) 74,605 17,676,000 | 1,529,682 |0:98 [11-39 | 4,987 | 6°34 
Ayr СогрогаМоп................ » ӘБ 22 |+ 12 8 8 » 15) 15,283 ‚605,789 378,884 | 87 | 928 | 1,917 | 555 
Baker Street and Waterloo Ry. . May 50 | 2,910 | 2,415 |+ 575 | +-15,329 > — — T TT ee me - 65 - 
Birkenhead Corporation ........|JJune 7| 1,174 | 1,045 |+ 123| + 515 | 25°63) 2555 | March 51) 55,408| 11,696,691 | 1,524,745 | — — — 61 
Birmingham Corporation ......|May 30 6,394 | 5,758 | + 640 — 563 | 5^ „ 51) 18,557| 5,552,098 215,545 | 87 [162 | 8 - 
Blackburn Corporation ...... * 1 1,125 | 1,549 — 228 + 97 | 25:80 5% 25) 54,951 | 10,094,028 | 1,002,572 | 1:25 12 64 2,509 8-08 
Blackpool Corporation.......... June 3 661 710 | - 46 — 1,532 | 174 | 174 г io — = = = om » 
Blackpool-Fleetwood Trams..... = ы x = — 163 164| Dec. 51) 34,819 2,707,918 625,110 | 3-09 |12 905] — | 7:790 
Bolton Corporation „ 7| 2.375 | 2,327 e + 719 | 42 | 42 March 51 111 294 | 23,410,690 | 2,411,969 [1°14 [1105 | 2,649 | 612 
Bournemouth Corporation.. „ 3 1499 | 1,497 |+ 2| — 1,204 | 294 » 85,665 | 13,503,610 | 1,765,098 |1:48 [11-57 | 2,860 | 7°28 
Bradford Corporation ..........|May 30 4,830 | 4250 |+ 580 | + 2,022 | 98 95 „ 31 232.427 46,728,977 | 5,167,261 |1:195|10 79 2,421 | — 
Brighton Corporation .......... June 7 9.6 857 |+ 99| — 251 |17191/|17:181 „ 31| 50, 10,759,310 | 1,798,105 |1-09 |10°49 | 2,844 | 7*4 
Bristol Tramway Company...... „ 5] 5293} | 4952 | + 342 — 534 513 „ 31) 266,769 | 16,902,257 | 6,178,886 | — ы sind — 
Burnley Corporation. » 6 1,35 L 175 |+ 62 Е 199 | 193 „ 31| 62.699 11,967,468 .205, 1:51 1248 | 5, 8:21 
Burton Corporation ............ „ 7) 301 235 |+ 7 — 9i S „ 51| 15,576| 5,585,527 421,317 |1-07 | 8:87 | 1,768 | 6°14 
Cardiff Corporation 4 2 Mar. 7| 1,860 | 1,880 |+ 4 — 52°62 52 »» 51| 106,550 | 24, 458, 164 | 2,624,504 |1:04 | 9°74 | 3,266 | 6 
Carlisle Tramways 8 June 6 192 170 |+ 22 T 16 8% 8'5 Dec. 31| 10,254| 2,790 699 350,417 | — A ait 79 
Central London Railway .. „ 6 6,656 | 5,791 |+ 765| + 101 6 6 51| 549,298 | 43,057,997 | 1,279,698a| 1:85 |62 55,557 D 
Charing X, Euston, & Hamp. Ry. Мау 30 5,345 - — 73 64 Р " - ВЕ = 2 к = 
City aud South London Railway June 7| 3,148 | 5102 | + 45 + 6,171 | 9 64 |h June 50) 82,456 | 10,048,780 8 сИ! э» с. — 
Colchester Corporation May 5 181 195 — 14 — 8 8 |*March 51| 10,588 2,457,553 320,788 | 97 | 7°47 | 1,401 | 6°12 
Cork E. T. and L. Company . . . Iuue 3 551 1 + 5!|- 409 154 154 Dec 31, 25,052 5,966,364 891,998 | — | 6°74 — 4-18 
Croydon Corporation............ Мау 29| 1,522 | - — — 120% 12c| March 3 62,065 15,514,9 8 | 1, 02.408 |108 | 976 | 3,125 | 667 
Darwen Corporation ............ » 29 27 257 рег 195! 7:95 ta zx об =. сз $$ 25 Е 
Dover Corporation » 90 528 20; | + 121 — 201 4i 43 51) 12,468; 3,178,063 528,406 | “94 [ 9-11 Ё = 
Dublin and Lucan Electric Ry... June 5 134 12 |+ 223,4 6i 63 - = E = = ЕЕ = 
Debian U.T., A care A ONT „ 5 5,839 | 5725 | + 116) — 1,793 | 544 | 484 d à а © * I * 
Dundee City Tramways ........ April 8; 1,144 | 1195 |- 81 — 22 22 May 15 57.672 15 554,905 | 1,162 792 | 87819 | 4,358 |75 
East Ham Corporation.......... June 6 29 885 | + 10 - 619 14 | 14 | March 31| 47,140 | 15,049,240 | 1,062,151 | 74 | 049 | 3,636 | 714 
Glasgow Corporation............ „ 6 | 18,687 | 17,2 0 | + 1,467) - 4,399A| 1774 | 169 May 51| 387,381 | 224,063,088 | 20,350,367 | 95 | 047 | 5,035 | 5°21 
Gloucester Corporation ........ » 3 291 249 |+ 42 — 15 15 | March 31| 15,035 5,182,111 579,996 |1:06 | 6:94 | 1,002 |51 
G.N., Piccadilly and Brompton. May 30 5500 | 4,500 | +1% +14,001 9 — - = 0 X -— - e 
Halifax Corporation » 9| 1,490 | 1,515 — — 52.500 37 „ 31] 77,996. 18,899,242 1,624,275 1:52 — 85 
Huddersfield Corporation ......|. » 30 1,587 | 1,439 | + 148 - 146 | 354 | 35 „ 51| 81,196 | 15,252,150 | 1.804.745 |1:22 | 079 | 2,770 | 59 
Hull Corporation. . June 6| 2,475 | 2,371 |+ 102 - 178 | 26 | 26 „ 31 121.186 29,151,543 | 2,956,406 | 1 УЖ Жы icd oos 
Ilford Corporation .............. May 2 410 419 — 39 — 103 103 „ 51) 26,499 6,586,754 615,117 89 | 958 | 2,225 | 65 
Ilkeston Corporation .......... June 3 148 Wt |+ 17| + 2 9 9 — — — — = а= S — 
Kirkcaldy Corporation May 6 249 256 |- 7 — 74 74 Мау 15| 13,702 4,640,618 466,919 | 682) 755 | 1,75 |49 
Lancashire United Tramways ..June 3| 1,421 1,104 | + 35317 | + 1,036 | 39 39 = — os M = Pot x NO: 
Leeds Corporation May 30| 6,747 | 5,940 |+ 87| - 28 | 96} | 964 March 31 227,794 | 75,024,853 | 7,558,185 | 1:06 |1069 | 3,352 | 5 58 
Leicester Dorporation pt " 2,297 | 2,118 | + 59 — 42 42 — de — Hes — x in € 
Liverpool Corporation .......... „ 20 11,169 | 11,064 |+ 105 ~ 2,594 | 104 | 104 Dec. 51 563,793 | 122,094,528 | 12,115,934 |1108| 117 | 5,421 |775 
Liverpool Overhead Railway.. » 31] 1,452 | 1,480 |- £28|- 778k) 925| 6:65| June 50) 77,568 | 10,957,148 | 1,102,800 | — = 125 i 
; London County Council ........ „ 25 35178 | 32,716 | +1 762 | + 20 240 98 98 | March 51 1378,014| 314,227,090 | 30,130 297 | 105 |10 98 ES 8:55 
| Lowestoft Corporation , 23 174 219 | - 45 — 35 | — Sept. 50) 11.009 2,622,922 343,190 | 103 79 2,156 | 6 39 
YMaldstone Corporation ........ » 28 189 78 | + 111 = 4 2 | March 51 5,915 1.186,566 157,050 | 114 | 86 2.956 | 62 
Manchester Corporation » 23 | 15,519 | 17,869 | 2,320 | + 4,837 | 172 | 161 51 719,673 | 143,264,501 | 15,523,459 | 119 |1112 | 4,556 | 705 
Metropolitan District Railway . am 50| 9,205 | 8289 | 41,014! 421.285 | 24 24 = — РЕР = Sas e € A 
Metropolitan Railway .......... гапе 7| 16,111 | 159.8 |+ + 2,757 | 234 | 234 | June 50 637,794 | 97,639,554 — 1:59 | — "E - 
Nelson Corporation ............ » 26 154 | 132 ＋ 22|- 117 21 23 March 51) 7,709 | 2,055,500 205,205 86 | 864 | 1,892 | 8:69 
Newcastle-on-Tyne Corporation.. May 20 3,685 | 3,905 | — 222 | - E, 591 | 574 4 31 210,991 | 45,506,468 | 4,265,174 | 1:11 |1185 | 5,560 | 604 
Newport (Mon ) Corporation. . „ 90 655 69|- 65| – 215 | 14| 14 „ 51) 32,421] 7,760,405 772 755 | 103 |1001 | 1,525 | 6:87 
Oldham Corporation............ „ 3 1,894 | 1,871 |+ 25 | - 521 | 553 | 353 „ 250 54,948 | 18,647,731 | 1,818,444 | 119 [1255 | 2,605 | 7:259 
Portsmouth Corporation........ о 9| 1,912 | 1837 |+ 65 | — 284 | 284 | „ 31 98,911 | 20,668,825 | 2,.99,825 | 1:15 10 79 — — 
Reading Corporation............ — — — — | — | 134 133 „ 31 32,661 8,130 179 918 825 8:558 | 2,476 | 477 
Rochdale Corporation .......... = = = == 209 |209 31) 54,138 9,749,202 | 1,201,564 | 1°32 |1075 | 2,658 | 605 
Rotherham Corporation ........ = = — — — 10 | 10 „ 51| 26,916| 5,745,298 €18211 |112 [1045 | 2,691 | 7°38 
Salford Corporation ............* Jane 1| 4,951 4,303 | + 647| — 1,539 — — — — Es 5 — — “= -— 
‘Scarborough Tramways Co.. = = = — — 478 e 478с| Dec. 31 7.779 1,537,845 228,235 121 82 | 1,640 
iBheffield Corporation .......... Мау 51) 5,814 | 5,247 | + 567| - 1,186 | 644 | 653 | March 25 276,907 | 73,966,299 | 6,804,656 | 898 | 9 767| 4,174 
Southampton Corporation ...... | on 1,079 922 | + 147 + 202 18 18 „ 51| 49,185 9,457,396 | 1,145,085 | 1-25 |1071 — 77 
Southend-on-SeaCorporation....\June 5 401 335 66; - 9 9 9 „ 31 20,076| 4,431,728 390,578 |107 |1255 | 3,155 | 6775 
Stockport Corporation .......... — — =- | = — 25 25 „ 51 50,127 | 8,617,127 | 1,248 655 — 9 464] — |4849 
Sunderland Corporation ........ Мау 51 | 1,96 | 1,52 |- 116) - 2414 | 20 | 20 „ 51 72,5396 | 17,483,132 | 1,525,425 | 1-006 |11:261| 3,687 | 6 37 
Swindon Corporation .......... = -— — — — | 44 44 „ 51) 9,300) 2,675,221 224,417 9 1,968 | 7°79 
Torquay Tramways ............ June : 289 89 |+ 20| — 5 16 | 2 av es = жы. | е ax, is 
Wallasey U. D. COO. . | " 937 807 | + 130| + 299 12 68 | 1Z T t „ 51 42810, 8,312,592 850,906 | 1:23 [1155 | 3,376 | — 
Warrington Corporation 5 | e| M „ 31| 19,204 4,965,296 | 429.785 | — 10 724 1,989 | 6-95 
West Ham Corporation ........ hor £B| 2, ‚200 8, mS qe 2! C51 147 |147 | a 31| 122,881 | 35,£02,836 | 2,556,854 Ж. 8910-96 | 4,407 | 6779 
Wolverhampton Corporation... | une 3 852 toU |+ 51| — 505 20 20 | „ 51 435,825, 9,276,023 966,133 | —  |10:886| 2,159 | 6°096 
FFP | | 
= 1906-0 figures. { 1907-8 figures. t And 78 figures. F And 98 miles of interlacing tract miles of interlacing track, 6 Train mile. с Miles of route. А Half-year’s figures 


Digitized by Google 


THE ELECTRICAL ENGINEER, JUNE 19, 1908 865 


ТНЕ 


ELECTRICAL ENGINEER. 


Published every Friday. 
Priee Threepence; Post Free, Threepence-Halfpenny. 


Editorial and Publishing Offices : 


189-140, SALISBURY COURT, FLEET STREET, 
LONDON, E.C. 


Telephone No. 12278 Central. 
Se 


COPYRIGHT. All rights of reproduction are reserved by 
Messrs. Braas AND Sons. 


Municipal Central-Station Engineers and Tramway Managers 
are invited to send advance notes of new work being under- 
taken by them, and of successful results obtained from the 
undertakings under their charge. 


Secretaries and Managers of Companies are asked to furnish 
Notices of Meetings, Issues of New Shares, Installations, 
Contracts, and any information connected with Electrical 
Engineering which may be interesting to our readers. 


Inventors are informed that any account of their inventions 
submitted to us will receive our best consideration. 


Contractors сат make use of our columns to obtain the names 
of the makers of any specialities they require in their 
business. 

TO CORRESPONDENTS. 

All commumications intended for the Editor should be addressed 
C. H. W. Bicas, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed, 

Replies for the ** Technical Problems Column should reach the 
Editor within ten days of the issue in which the problem 
appears. Many Engineers, both at home and abroad, make 
use of this section of “THE ELECTRICAL ENGINEER,” 
where difficulties are found in their work, to get help from 
fellow readers, and others are invited to do so. 


TO ADVERTISERS. 

Advertisements should be addressed to the Publisher, 189-140, 
Salisbury Court, Fleet Street, E.C., and should reach мт 
by the first post on Thursday. Special Terms for 
a series can be arranged on application. 

SITUATIONS WANTED will be eharged at three words for 


One Penny (prepaid and net), with a minimum charge 
of Sixpence. 


TO SUBSCRIBERS. 

% THE ELEOTRICAL ENGINEER can be had by Order from 
any Newsagent in Town or Country, and at the various 
Railway Stations; or i£ can, if preferred, be supplied 
direct from the Office on the following terms : 


3 mon . 6 months. 12 months 
United Kingdom . . дв. 3d. 6s. 6d. .. 138. Od. 
Other Places. o oe o =s o bs, 6d. .. 10s. 6d. .. 3291s. Od 


Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
С. Н. W. Bidds, 189-140, Salisbury Court, Fleet 
Street, London, and be crossed. '* Union Bank." 


Bound Volumes of THE ELEOTRIOAL ENGINEER,” containing 
half-year’s copies, bound in Dark-Blue Cloth, Gold 
Lettered, price 8s. 6d. New Volume June to December, 
1907, is now ready. | 


THE NEED FOR CONCERTED ACTION. 


The disorganised state of the British electrical manufao- 
turing industry is never so apparent as when it is viewed 
in direct comparison with the well-regulated conditions 
under which the same industry thrives in other lands. In 
the United States, in Germany, and in countries where 
electrical manufacturing is carried on in a somewhat less 
degree, the growth of this industry continues in а most 
satisfactory manner, and, what is of greater importance, 
with good financial results to the companies engaged 
therein. It is frequently asked why the land in which 
the electrical industry may be said to have had ite birth 
should be so far outdistanced by other countries in respect 
of the technical and particularly of the commercial 
development of that industry ; why expansion should be 
arrested, and why the financial results should be so exceed- 
ingly disappointing? A great deal of ingenuity has been 
expended by manufacturers and by writers in their 
endeavour to find a means for improving the state into 
which the electrical industry has languished, but the dis- 
appointment of their hopes has filled them with a degree 
of pessimism that has, as a matter of fact, unduly 
narrowed the range of their perspective, and blinded 
them to certain factors which are very material to the 
situation, so that a solution of the difficulty seems as 
hopeless as the discovery of the much sought for 
philosopher's stone. It is a common thing when discussing 
this question to draw a dolorous category of the influences 
which so distress the electrical manufacturing industry, 
then stop short. And the worst feature of the situation is that 
while manufacturers and directors of companies fully realise 
one or other of these external influences, they do not, or 
will not, see that they have in their own hands a prophy- 
lactic that will most effectively allay the distress at present 
prevailing in their industry if only they will use it. But 
instead of concentrating their forces, they remain a 
disunited and disjointed body, each member of which has 
to struggle (ineffectively, as it is now plainly evident) 
against overwhelming forces. One section cries out 
for an alteration of the country’s fiscal system 
as the only possible way of salvation; another 
section points to the present restricted market for 
electrical plant, and to unfavourable financial conditions ; 
while the need for a thorough, co-ordinated system cf 
technical education and the encouragement of original 
research are among the requirements insisted upon, The 
importance of these factors cannot be over-estimated, 
But, at the same time, we think it should be pointed out 
that while tariff reform must undoubtedly bring a certain 
amount of benefit to the electrical industry, the extent of 
such benefit will be dependent on our ability to obtain 
cheap and adequate supplies of raw material, our present 
sources of which are in foreign countries. The demand cf 
tariff reform by the electrical industry is clearly for 
protective purposes, and if ever the country sanctions a 
departure from its present fiscal system, it is unlikely that 
the manufacturer of articles which to the electrical manu- 
facturer are essentially raw materials will be denied that 
means of protection for which he also calls, and to which, 
we must in all fairness admit, he has as much right as the 
electrical manufacturer. It will be seen, therefore, that 
great care must be taken in handling a double-edged 
weapon like tariff reform, which might make it very 
unpleasant for the user. Then as to exploiting new 
markets. It should not be forgotten that these would 
be just as accessible to our foreign competitors as to 
ourselves, and that the superior organisation of our rivals 
would give them an advantage which we do not enjoy. 
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The need for concerted action among British electrical 
firms, in order to do away with much of the unnecessary 
competition that compels them to accept work at 
unremunerative prices, and to safeguard them against 
unfair specifications which consulting engineers or resident 
engineers are apt to foist upon them at times, was never so 
much in evidence as it is to-day ; and witbout suggesting 
that some form of understanding is the sole panacea, we do 
most tenaciously believe that it is the only immediate step 
that will save the electrical industry from stagnation and 
many firms from insolvency. The Engineering Employers’ 
Federation has been instrumental in stemming the growing 
power of the trade unions and in resisting the extravagant 
demands of organised workpeople. In Germany electrical 
manufacturers have combined for the purpose of regulating 
t 0 sale of their manufactures, which has been done without 
abrogating the liberty of individual firms. Surely the 
directors of English companies can make an attempt to 
follow this sound, businesslike, and highly profitable course 
It only requires them to drop their short-sighted and self- 
destructive suspicion of one another, and to meet and 
consider some such arrangement as, we are sure, will guide 
the electrical industry through the depression which now 
hems it, in into better organised and more lucrative paths. 


ANOTHER OBJECT LESSON. 


A recent visit to Blackpool during the meeting of 
Municipal Engineers enabled us to renew acquaintance 
with the Blackpool electricity generating station, and to 
see and hear at first hand the improvements introduced 
and carried out by Mr. Furness during his reign of office. 
So to speak, we have been somewhat closely acquainted 
with the Blackpool station during three reigne—those of 
Mr. Hesketh, of Mr. Quin, and now of Mr. Furness. 
The object lesson to which we refer is, that the evolution 
of an electricity station is continuous and harmonises with 
the progress made in the industry. The position of a 
consulting engineer during the early years of an industry 
is an exceedingly difficult one. No one understands what 
the future may bring forth. The industry may dry up. 
On the other hand, it may rapidly expand, and in the 
expansion all matters of practice will probably be 
continually changing. Blackpool shows conclusively how 
under intelligent management a station designed at an 
early period may be always kept up to date. In our issue 
of Oct. 20, 1893—nearly fifteen years ago—is a descrip- 
tion of the station as opened, and at the time we com- 
mented upon the necessity to look ahead—that the 
minimising of initial expenditure was not always economy. 
Ta our issue of April 26 last year we gave a curve showing 
the result of the improvements introduced by Mr. Furness. 
From figures given at that time it will be seen that no 
less than 15 1lb. of coal were required per unit generated. 
In 1907 this consumption was reduced to 5 65lb. of 
coal per unit generated—that is, the coal bill per 
unit generated was reduced very nearly to one-third 
of what it was originally. Another way of emphasising 
the improvements carried out is to say that in 1894 
four units were sold per £1 of capital expended, that 
capital amounting to £26,000, while in 1907 fifteen and a 
quarter units were sold per £1 of capital expended, the 
capital then reaching to £189,778. Up to the year 1902 
the net balance was sometimes on the one side and some- 
times on the other, although the profits came out about 
£4,300 in excess of the loss. Since 1902 the net profit has 
been continuous, rising from £58 in 1902 to £8,229 in 
1907. Practically the great advance is due entirely to the 
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advice of Mr. Furness, who is strongly in favour of a 
turbine plant and condensing. Part of the reciprocating 
plant has been replaced by turbine plant, and condensing 
is the word throughout; hence, when inspecting the 
boiler-house, it is found that several boilers are idle. That 
this is so would be understood from the great diminu- 
tion in the coal consumption. The improvements have 
been met out of revenue and reserve, though much of the 
plant could legitimately have been charged to capital. It 
is quite an object lesson to examine the diagrams showing 
an increasing output with a diminishing coal bill, but the 
extra price of coal during the past year has played ite part 
in diminishing revenue, as has the introduction of the 
metallic filament lamp. We are under the impression that, 
although the watts per candle-power of lamp will tempo- 
rarily lead to a lessened demand, the ultimate result will be 
to install a far larger number of lamps and to largely 
increase the demand. At any rate, at Blackpool the closest 
attention is given to every detail, and whatever happens 
the result under such enlightened management will be good. 


THE KEARNEY HIGH-SPEED RAILWAY. 


The description of this railway by the inventor or the 
promoters of the Kearney High-Speed Railway Company, 
Limited, leaves much to be desired. The most desirable 
course for the inventor to have taken would have been to 
spend on expert advice the money wasted on the Aldwych 
display. The model shown there disclosed no new ideas, 
and the statements made in the description circulated 
are open to severe criticism from an engineering stand- 
point. We feel sure that this young inventor is honest 
in his belief that he has invented something new, 
and his enthusiasm has infected a few of his friends, 
These beliefs they are quite justified in holding and in 
spending as much of their own money as they like in 
proving the correctness or otherwise of the same. When, 
however, the public are asked to subscribe money for the 
same object, we feel bound to state our opinions on the 
subject. In the first place, the Patent Office have had 
the matter under discussion and have granted a patent, 
but that is only for a particular type of upper rail 
which is to be used on the proposed railway. This 
rail has for its object the restriction of the contact 
surface between the upper wheels on the car and the 
overhead railway which is relied upon to keep the car 
upright. The reason for this is presumably to reduce 
friction, and the same result could be obtained more 
mechanically by two inclined guide wheels such as have 
been used before on other types of monorail lines. The 
above construction is the only patent to be transferred by 
the inventor to the company, and the other advantages 
claimed for the Kearney high-speed railway or tube 
could, if really obtainable, be exploited by any rail- 
way company. Take the tube lines, for instance. If 
the monorail system really did reduce the working 
expenses to about half what they are at present, 
there is nothing Mr. Kearney can do to prevent the 
present underground railway companies from making the 
change to such a system. Again, as to the statement that 
his tube railway, with its grades of 1 in 7 on each 
side of the station, will cost only half what it has cost to 
construct the present tubes, there are no figures given which 
justify this wild statement, and we are sure the Board of 
Trade would never pass such grades. Mr. Kearney is 
young, and could not have known the history of the 
Waterloo and City Railway when he was working out his 
idea. We would suggest that he should look up the same in 
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our issues. Again, he is young, and his six years of 
experimental work have evidently prevented him from 
attending places of amusement. We would advise a trip 
on the “topsy-turvy " railway or on the scenic railway in 
the Franco-British Exhibition to test his theory that 
"our passenger will not be conscious of sitting on an 
inclined plane during this downward rush (1 in 7), 
owing to the forces due to acceleration exactly counter- 
balancing the effects of the gradient.” Не will find that 
all the ladies on the cars on these railways scream on such 
grades, which, perhaps, he willattributeto unconscious actions 
of their escorts. The most novel idea disclosed by the 
inventor in his public demonstration is that the safe speed 
of а train is а function of its linear dimensions. 'The model 
shown was one-tenth full size, and he suggested that the 
low speed obtained justified his claims for very high safe 
speeds on the full-sized trains. This idea is as novel as it 
isuntrue. He should collect data as to the size and pace 
of racehorses and carthorses respectively, and will find that 
the over-all lengths of ocean tramps and torpedo boats do not 
determine their speeds. In conclusion, we emphatically 
state our opinion that there is nothing in the suggested 
railway to warrant a call for public subscriptions to a 
company. 


RIVAL ILLUMINANTS. 


There is а marked contrast in tone between the calm 
observations of Mr. Doig Gibb, the president of the 
Institution of Gas Engineers, on the question of the com- 
petitive forms of artificial lighting—gas and electricity — 
and the bellicose utterances on this question that appear 
weekly in the journal in which we read an account of 
Mr. Gibb's presidential address. Mr. Gibb opened with a 
remark which is now recognised as а truism, when he 
asserted that electric supply undertakings continue, with 
few exceptions, to progress. But the caution of his 
implied admission, that the growth of electric lighting 
has adversely affected the gas-lighting industry, strikes 
us as an ingenious attempt to sweeten a pill that must be 
very unpalatable to gas engineers and managers and their 
aggressive henchmen in the gas journals. Mr. Gibb rightly 
affirms that the severe competition has had its benefits, and 
that & more liberal standard of illumination is being 
established. He admits that there is a field for electric 
supply companies, and has no doubt they will increase and 
prosper as gas undertakings have done. He paints a very 
roseate future for gas lighting at the expense of electric 
lighting, and says, “I do not anticipate quite such a fierce 
competition in the future, in consequence of electricity 
losing its glamour, and being more often compared with 
gas in a logical and commercial way.” This generalisation 
is so entirely opposed to existing facte that it may almost 
be dismissed as a platitude. The extension of electric 
lighting in private houses, in large assembly halls, in 
public buildings, and in streete—in fact, every- 
where where artificial illumination is required, either 
temporarily or permanently, is so general, and is helped 
on so much by the new metallic-filament lamps, that 
we may hope to find the electric light soon installed in 
the small house, and in the houses of the working classes, 
yes, even with “ penny-in-the-slot” meters. We can only 
say that the whole of the community which prefers electric 
lighting to gas, in spite of what the advocates of the latter 
tell us about the superiority of their commodity, its 
economy, its efficiency, its hygienic properties, and what 
not, that such a community must be suitable inhabitants 
of the state of Bedlam. We do not believe that the public 
are likely to be deceived by the extravagant claims of 
perfervid gas advocates in the matter of lighting. 


SWITCHGEAR CONTROL APPARATUS AND RELAYS 
FOR ALTERNATING-CURRENT CIRCUITS.* 
BY CHARLES C. GARRARD, MEMBER, 


1. Introduction.—The installation of control relays on 
high - tension alternating -current circuits has become 
standard practice, and is likely so to continue. The 
correct design and lay-out of such relays is of the highest 
importance. On their proper action a large part of the 
success of the system depends. Recognising this, it is 
somewhat remarkable that many systems are in operation 
to-day designed on wholly erroneous lines. This is due, 
no doubt, in part, to the fact that the relay control 
apparatus has not been deemed worthy of great attention 
in comparison with, say, the performance of the generators 
and prime movers. Another reason is that of apparent 
economy. The object of this paper is, first, to deal with a 
number of such instances which have come under my 
notice; and, secondly, to examine some other systems of 
control working at present in use or proposed to be put 
into application. : 

2. Polyphase Maximum Time Element Relays. A con- 
siderable number of such relays have been installed in 
various supply stations. They consist of a polyphase- 
wound relay having a single moving element, which moves 
under the action of the currents in two or three of the 
phases. We will consider such a relay in use on a three- 
phase four-wire circuit, in which case it would have three 
windings energised by each of the three phases. Let us 
suppose it to be set to operate after, say, 30 seconds con- 
tinued overload at 150 per cent. of full load. This means 
that after 150 per cent. of full load has flowed in each phase 
for 30 seconds the relay operates. It is obvious, of course, 
that each phase contributes under these conditions one-third 
of the operating torque in the relay. If T be the operating 
torque, we may set 


T=K Є 62 eq а), 


where К is a constant and c,=c,=c,=c=full-load phase 
current. Suppose, now, that instead of the overload 
occurring on each of the three phases simultaneously it only 
took place in one phase, as is quite possible on а four-wire 
system, due to the breakdown of one phase to earthed 
neutral. It is clear that in order to operate the relay the 
overload on the single overloaded phase must be much 
greater than before. If the current flowiog in the other 
two phases be the normal full-load current, we get 


K (O +e +6) = 5 K (ei 4 +6) 
5c 
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This is to say, the current in the single overloaded phase 
will have to rise to two and a half times the normal full- 
load current before the relay willoperate. Of course, these 
equations are only illustrative, as the law connecting 
operating torque and current in a relay is generally more 
complex than & simple proportion. They, however, illustrate 
the undoubted fact that with polyphase maximum relays 
very large and dangerous overloads can continue to flow in 
any one phase without causing the relay to operate and to 
open the circuit. Polyphase relays should never be used, 
but always single-phase relays connected entirely separately 
on two or three of the phases on three or four wire systems 
respectively. 

3. Polyphase Reverse Relays,—Exactly the same objection 
applies to the use of these as to the use of polyphase 
maximum relays. If, for example, the reverse relay be set 
for 15 per cent. reversal on any one phase, it is clear that 
if the reversal occurs on all three phases at once—as, for 
example, when a bad attempt at synchronising is made—a 
reversal of 5 per cent. is sufficient to operate the relay, 
which would be too delicate a setting for the case in 
question. On the other hand, if a reversal of 15 per cent. 
in all phases at once is required to operate the relay, a very 
large reversal in any one phase can take place before the 
circuit be open-circuited. In fact, under some conditions 
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with a reversal in one phase only the tendency towards 
operation in the relay due to this reversal is neutralised by 
the increased forces in the opposite direction due to the 
unreversed phases, and the relay quite fails in its action. 
The only perfect solution is to install a separate single- 
phase relay on each phase, either two or three, as the case 
may be. 
4. Solenoid Relays. A considerable number of maximum 
time- limit relays, operating on the solenoid principle, are 
in use at the present moment. "They consist of a solenoid 
having а movable iron plunger, which is sueked up when 
the current in the solenoid exceeds a certain value. The 
iron plunger is attached to a dashpot or air-bellows which 
retards the travel of the plunger, the amount of the 


IId 1.—Calibration Curve of Solenoid Relay. 


retardation being varied by means of a small valve which 
controls the clearance in the dashpot, or at the rate at 
which air can pass in or out of the bellows, ete. Thus the 
plunger is caused to take a certain time to travel to its 
top position. When the top position is reached contact is 
made in the trip-coil circuit and the controlled circuit is 
opened. A typical relay, made by a well-known firm, 
operating upon this principle was experimented upon, and 
its calibration curve is shown in Fig.1. The coil in this 
relay consists of about 525 turns of wire. Some measure- 
ments made on this instrument are represented in Fig. 2. 
The current through the coil was maintained constant at 
10 amperes, 50 ~ per second, and whilst the position of 
the plunger in the solenoid was varied, the volt drop across 
the terminals of the coil was measured. It will be noted 
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that as the plunger is raised within the solenoid the volt 
drop across the ваше is increased largely, and, of course, 
the volt-ampere consumption of the relay goes up. From 
these measurements and the known ohmic resistance of the 
coil it is possible to calculate the coefficient of self-induction 
in henrys, L, and from this, and the number of turns, S, 
the magnetic reluctance of the circuit сап be calculated 
from the formula 


2 
Reluctance = 478 


109 L 

The variation of the magnetic reluctance of the relay with 
alteration of the position of the plunger is given in Curve B 
of Fig. 2. As the plunger goes up the maguetic reluctance 
goes down. Now, with а constant magnetising force in 
the relay the attractive force on the plunger varies 
inversely as the square of the reluctance. It follows that 


if, due to the passage of a certain current through the 
relay, the plunger is caused to travel upwards, the higher 
the plunger goes the less the current necessary to keep it in 
its new position. Thus tho current in the controlled circuit 
can fall again to its normal value, but the plunger will not 
fall, but remain “floating” for an indefinitely long period 
near its top position. If now the current again increases 
the plunger will complete its upward journey, but without 
any time element whatever, this being due to the fact that 
the first small movement in а dashpot is unretarded, no 
matter from what position in its travel the plunger starts. 
Experiments made to test this theory confirmed it in every 
partieular. It was found that if the plunger was allowed 
to travel upwards, due to the passage of an excess current, 
and the current was reduced to its full-load value before 
contact had been made in the trip-coil circuit, the plunger 
did not fall but remained floating near its top position, 
The next time the overload came on the relay closed the 
trip-coil circuit without any time element whatever. This 
test is in exact parallel with actual practical conditions. 
The figures of an actual test are as follows: The relay 
are adjusted so that contact was made between the trip 
contacts when nine amperes—that is, the starting current 
flowed through the winding. On reducing the current, 
however, the plunger did not at once fall. At 74 amperes 
the trip circuit was just broken, but not until 5:2 amperes 
was reached did the plunger fall back to its bottom position, 
Now, 5 2 amperes in the relay would correspond to about 
full-load current in the primary circuit. Translated into 
practical conditions, these results mean as follows: At time 
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of full load a short comes on the system which is inter- 
mittent in nature. The current increases sufficiently to 
pull up the plunger of the solenoid relay, but not for a 
sufficient time to close the trip contacts. The short goes 
off, but the full load remains flowing in the circuit. n- 
sequently the plunger does not fall, but remains floating 
near its top position, and the next time the short comes on 
the relay operates without any time element whatever, 
and the whole object of the apparatus is vitiated. These 
results show pretty conclusively that the dashpot solenoid 
type of maximum relay is not to be relied upon for dealing 
with intermittent overloads or shorts. 

5. Fuse Shunted Trip Coils. A method sometimes adopted 
to impart a time-element characteristic to an ordinary 
circuit breaker is to shunt the-trip coil with a fuse (Fig. 3). 
Normally the secondary current of the current transformer 
flows through the fuse and not through the trip coil, until 
the fuse blows and the current is diverted through the coil. 
The time taken for the fuse to blow gives the time element. 
It is only possible to use this scheme for alternating 
currents, a8 with continuous currents the whole of the 
current passes through the trip coil, and a sufficient volt 
drop to blow the fuse cannot be obtained. The chief 
advantage of this scheme is cheapness. Its efficiency may 
be judged from the following considerations. The two 
essential functions of а time-élement device are as follows: 
(1) The time lag should prevent the circuit breaker open- 
ing with every momentarily abnormal rush of current; 
(2) a discriminating action should be obtainable—that is, if 
two time-element circuit breakers are in series, it should be 
possible to adjust one to open before the other. The 
second function is vital in all important circuits. As an 
example, consider a high-tension feeder going to a sub- 
station in which motor generators are working. Maximum 
time-element circuit breakers would be installed in the 
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generating station on the outgoing feeders, and also in 
the sub-station between the bus bars and the motors. In 
the event of a dangerous overload on a machine, it is 
necessary that its circuit breaker should operate before 
that installed on the feeder at the generating station. 
If this happens, the faulty machine is cut out satisfactorily 
and а disturbance of the supply does not result. The 
point to be ascertained is how far this discriminating 
action can be attained. The following experiments were 
made to elucidate this : 
10-ampere one, having a volt drop of 2:8 volts at 
90 ~, the plunger being set so that it was pulled up 
with 10 amperes through the coil. In order to approxi- 
mate to working conditions, the current through the coil 
and fuse in parallel was kept constant at eight amperes and 
then suddenly increased by definite amounts, and the time 
noted which elapsed before the trip coil operated. Curves 
(Fig. 4) give the results obtained by varying the thickness 
of the copper fuse wire. It will be seen that altering the 
thickness of the wire not only alters the current at which 
the combination works, but also affects the time element 
enormously. Thus independent adjustments of the time 
and the current calibrations are not feasible—at Jeast, if fuse 


wires of constant length and of the same material are used. 


The resistance of 2in. of No. 30 S.W.G. copper wire is 
0'011 ohm at 60deg. F. As the impedance of the trip coil 
is 0-28 ohm, it will be seen that practically all the current 
flows through the fuse. It follows that regulation of the 
current at which the arrangement works can only be 


effected by altering the fuse wire, and simply raising or 
lowering the plunger in the solenoid will have no effect. 
A characteristic of all the curves of Fig. 4 is that on 
large overloads the times taken all become practically 
zero—that is to say, on heavy overloads any time 
discrimination disappears altogether. It might be urged 
that as putting in a thicker wire both increases the 
t'me element and also the current at which the combination 
works a solution of the problem may be obtained. It must 
be remembered, however, that the current through the 
fuse is the secondary current of a current transformer, and 
although the primary current in the generating station 
may be larger than the primary current in the sub-station, 
yet the secondary currents are generally equal, the ratios 
of the current transformers being varied according to the 
values of the primary current. For important distribu- 
tions, therefore, the fuse-shunted trip coil is not suitable. 
It may, however, find useful application on motor-control 
panels where ordinary fuses are not desired, and where a 
discriminating action apart from the prevention of the 
machine being cut off due to evory temporary overload is 
not wanted. 

6. Maximum Reluys Connected on the "' Resultant Prin. 
ciple."—(a) Three Phase Three-Wire Systems. — For three- 
phase three-wire systems two separate single-pole relays 
are theoretically necessary to afford complete protection. 
When what may be designated the “resultant” scheme of 
connections has been used a single one phase relay only has 
been installed, but in conjuction with two current trans- 
formers, so connected that the current in the relay is the 
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vectorial resultant of the current in each of the phases in 
which the current transformers are situated (Fig. 5) A 
superficial examination would lead one to think that as the 
relay eurrent is the resultant of the currents in the two 
phases, an overload in either will cause the relay to operate 
and thus afford complete protection. A number of supply 
stations in this country have protective apparatus installed 
іп this manner. On working out the currents in the relay 
vectorially, however, it will be found that the protectic n 
afforded by this method is doubtful. We will assume the 
normal full-load secondary current of the transformers to 
be 10 amperes, and that the relay is set to operate at 
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200 per cent. of full-load current—that ie, it will operate 
when 34'6 amperes flow through it. If now the overload 
occur on both the phases connected to the relay, and the 
phase displacement in each phase is the same, then the 
circuit is opened when 20 amperes secondary current flows 
in each phase. It is quite likely, however, that the over- 
load will only occur in one of the phases, and in this ca:e 
the phase displacement will most probably not be the same 
in each phase. If the angle of lag in each phase is equal, 
and only one of them is overloaded, it will require 
282 per cent. full-load current in the single overloaded 
phase to cause operation. Should, however, the current in 
the overloaded phase lag 60deg. more than the other phase, 
which is quite possible, then the current in the overloaded 
phase would have to increase to 386 per cent. of ful. 
load current before the circuit is broken. That is to sa‘, 
with this scheme of connections and the circuit breaker set so 
that it comes out with the ordinary test at 100 per cent. 
overload, one of the phases, and, of course, the unprotected 
phase, could be overloaded to the extent of 200 per cent. 
or 500 per cent. overload without the circuit being opened. 
It will be agreed that such a scheme of protection is somc- 


Еа. 6. 
what illusory. The figures given above can be obtainc:| 
from a simple clock diagram (Fig. 6). The three full-load 
normal currents are O A, O B, and OC. IFOE=20 A, 
then E D= the current through the relay which causis it 
to operate, If a circle with radius = D E be struck from A 
as centre, then the current flowing in the phase O C for 
any particular angle of lag z is О F, it being supposed thit 
the current О A remains constant. The two current trans- 
formers are, of course, in phases О А and О C. s 

(b) Three-Phase Four-Wire Systems.—The three-phase four- 
wire system is shown in Fig. 7. It will be seen that three 
current transformers are necessary, but only two relays 
are used, the idea being to save the cost of the third relay. 
At first sight it would seem that, as 

Current іп Ri = current in c + current in a, 


and Current in Е, = current in b+ current in а, 
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there could not be an abnormal current in anyone of the 
three current transformers without there being a corro- 
sponding current in R, or R}. Exactly the same considera- 
tion, however, can be applied to this case as in section (a), 
as it is quite possible for one phase to be overloaded since 
it has a return path through the fourth wire. If this 
overload has a large phase displacement relative to the 
currents in the other phases, then the condition may arise 
of very big overloads in the one phase and the circuit 
breaker not operating. The only safe arrangement is to 
have the same number of relays as current transformers. 
If the circuit be a four-wire one, then three relays are 
necessary ; if three-wire, then only two relays are essential. 

7. Alternating-Current Reverse Power Relays —Such relays 
are installed between 'bus bars and sources of electrical 
energy; thus they are used for controlling generator 
switches and the switches at the far ends of feeders. In 
such positions complete protection is afforded by the 
reverse relay, and the installation, in addition, of maximum 
current circuit-breaking apparatus at the same places must 
be regarded as bad practice. The requirements to be met on 
кеа: circuits and on the ends of feeders are, however, 

ifferent, and also vary with the type of prime mover. 

8. Reverse Relays on Generators. —' These should only come 
into operation when а serious fault has developed on the 
5 or prime mover of the nature of an insulation 

reakdown in the winding, or a total failure of steam 
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Fig, 7.—¥aulty Relay Connections on Three-Phase Four Wire Circuit. 


power. А short consideration will show several cases of 
accident to the prime mover, in which an automatic dis- 
connection from the ’bus bars would only be an aggravation 
of the trouble. For example, consider two or three 
large compound Corliss engines with three-phase gene- 
rators runniog in parallel. А not uncommon fault is the 
failure of one of the admission valves to open, with the 
result that steam is admitted to only one side of the piston. 
Under these circumstances a large surging current passes 
backwards and forwards from the faulty to the good 
machines. This is due to the very uneven turning moment in 
the engine caused by the unequal distribution of steam in 
the cylinders. The wattmeter and ammeter needles are set 
into a violent state of oscillation, but the generator remains 
in step. The fault with the valve is but а small matter, and 
is noticed at onceby thedriver, who attends toit immediately ; 
the surging current ceases, and everything goes on as before. 
И, however, this set had been cut off the "bus bars, the other 
generators would have become seriously overloaded, with pro- 
bable variation in volts, and all the trouble of synchronising 
would have had to be gone through. A satisfactory generator 
reverse relay should withstand, therefore, without operat- 
ing, such а surging of power from one machine to the other, 
provided the two remain in synchronism. These surges 
into the faulty set are, of course, reversals, and, moreover, 
of considerable magnitude. From this instance it follows 
elearly that & generator relay which operates instan- 
taneously on a reversal is not desirable. In fact, it cannot, 
under the above set forth circumstances, be used at all. 


9. Failure of Field Current of Generator.— With the 
diminution or total failure of the field current of a gene- 
rator, the current in the windings increases greatly and 
leads considerably on the machine volts. Provided the set 
remains in synchronism, and the steam supply is in order, 
the alternator continues to supply energy to the system, 
and there is no reason why it should be disconnected from 
the bus bars. Tho large increase of current is noticed by 
the switchman, who immediately seeks for and remedies 
the fault without any serious disturbance of the supply. 
If when the field circuit fails the set drops out of step, 
then it should rightly be disconnected, but this would 
generally follow, as, with the set out of step, а large flow 
of power into the machine from the ’bus bars would most 
probably take place. 

10. Effect of Reduction of 'Bus-Bar Voltage on Generator 
Reverse Relays.—It will be understood that any form of 
relay, one of whose constituent parts is a shunt coil, will 
be affected by variation in the voltage applied to the same. 
The shunt coil of the generator reverse relay is excited 
(through the intermediary of potential transformers) 
directly from the 'bus bars. On the occasion of an 
accident to one of the generators the 'bus-bar volts will 
tend to go down. The trouble is intensified by the 
fact that, as has been shown, an instantaneous relay 
cannot be used, therefore there is more time for the 
voltage to fall. It must be remembered, however, that 
a failing generator in parallel with one or more good 
ones is not likely to pull the volts down to any very 
alarmiog extent. Probably a 50 per cent. reduction is the 
maximum to be expected. It is clear, however, that the 
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Fia.°8.—A.C. Reverse Felay.—Variation of Calibration with Voltage. 


calibration of the relay should be as little affected by varia- 
tion in the 'bus-bar voltage as possible. Curve Fig. 8 
shows the effect of reduction of the shunt voltage on the 
calibration of a reverse-power relay, consisting of a 
specially-designed wattmeter movement. It will be seen 
that the calibration is practically unaffected down to 10 per 
cent. of the normal voltage. The limit down to which it 
works is 7 or 8 per cent. below that it becomes inoperative. 
The relay is also absolutely inoperative on forward power 
under all conditions. Tests made up to ten times full-load 
current in the forward direction proved this. 

11. Setting of Reverse Relay on Generators.—The most 
suitable value to which a generator reverse relay should 
be set is such that it will operate, after the requisite 
timo element, with an energy reversal of 10 per cent. of 
the full rating of the machine. With this setting the 
current which can flow in the generator windings is never 
very excessive. It has been suggested that 10 per cent. is 
too fine. A case which came under my notice was that of 
some triple-expansion three-crank engines driving 6,600- 
volt three-phase generators. These engines were fitted 
with emergency stop valves. Owing to the method adopted 
for operating these valves, they would occasionally close 
accidentally and shut off the steam. Under these conditions 
the energy reversal would exceed 10 per cent., and, there- 
fore, a 25 per cent. setting was asked for, so that the 
machine should not be cut out of circuit, but remain in 
step, allowing the driver time to open the valve again. The 
proper cure for the trouble would be, however, to arrange 
the emergency valve so that it did not operate in this 
manner 


12. Reverse Relays at the Ends of Feeders.— The function 
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of such relays is to prevent a fault on the feeder being fed 
back from the sub-station or distribution network. The 
currents which flow into such a fault will have passed 
through long lengths of feeder, the C R and inductive drop 
in which will cause the voltage applied to the shunt of the 
relay to fall. Thus reverse relays, situated at the ends of 
feeders, are far more likely to be affected by drop in volts 
than are those on generators. For this reason it is desir- 
able for the relay to operate as quickly as possible after 
‘the occurrence of the reversal. The objection to instan- 
taneous reverse relays on generators does not apply here, 
as a similar action to the slow surging of current, or cross- 
current, from one generator to another cannot take place. 
Temporary reversals of energy in a feeder may happen, 
however, due to hunting of the sub-station machinery. 
The hunting may be set up by a temporary disturbance 
in the system, such as a short-circuit, with consequent 
lowering of voltage. With an instantaneously operating 
relay the first reversal, providing it be of sufficient ampli- 
tude, will cause the relay to operate, and thus the circuit 
may be opened when there is not any need for it. 
As the time-limit relay is inadmissible, this action must 
be obviated by other means. The determining factor is 
obviously to what degree may hunting occur in the sub- 
station machinery without the same falling out of step! 
Naturally, if it be going to fall out of step, the opening of 
the circuit is anadvantage. On the other hand, a moderato 
temporary swing might be set up between the sub-station 
and the generating station, which will be damped out 
immediately and not do any harm. The instantaneous 
reverse relay at the far end of the feeder should be set, 
therefore, so that the minimum power required to operato 
it should be above that likely to: flow back, owing to such 
a harmless hunting of the sub-station machinery. It follows 
that the feeder-end relay should be set proportionately 
higher than the reverse relay on the generator ; probably 
if it were set to operate at 25 per cent. of the normal 
full-load capacity of the feeder, it would form the most 
suitable arrangement. Other considerations also indicate 
that a higher power setting of the feeder-end relay than 
the generator relay is admissible. With the latter the 
motoring current may be of very low power factor, and iu 
order to via the current within moderate limits the power 
setting of the relay must be d relatively low. The 
feeder-end reverse relay is intended, however, to prevent a 
feeding back into an earth or short-circuit. Such current 
would be of high power factor, and, if not interrupted, of 
considerable magnitude. Thus the high watt setting of 
the relay is justified. | 

15 Protection of Interconnector Cables. — Interconnector 
alternating-current cables are used generally to connect up 
one sub-station with another. The ordinary system of 
generating station and sub-stations without interconnectors 
is shown in Fig. 94. To guard against stoppage of supply 
it is necessary to have at least one spare cable to each sub- 
station. With an interconnector cable between S, and S, 
(Fig. 9B), however, the necessity of these two spares is done 
away with. Also in many cases the distance, S, S, is 
shorter than the distance from either sub-station to the geno- 
rating station, so that the interconnector results in a saving 
in capital expenditure. The standard method of protection 
. for ordinary feeders is by means of an inverse time-limit 
maximum circuit breaker at the generating station end 
and a reverse circuit breaker at the sub-station end. It is 
obvious that this system is not applicable to the inter- 
connector, as power may flow either from S, to S, or from 
S, to S, In fact, if S, and S, are running in parallel, the 
direction of flow in the interconnector will alter according 
to the relative loading of the sub-stations. 

14. Conditions under which the Interconnector should be 
Automatically Disconnected.—A diagrammatic representation 
of a generating station feeding two sub stations connected 
together by an interconnector is giveu in Fig. 10. It is 
obvious that the interconnector should be protected against 
excessive loads going through it of such a magnitude that 
the cable itself is likely to be damaged. It is conceivable that, 
owing to faulty superintendence, the current in the inter- 
connector may mount up to such an extent that damage to it 
may result. Some kind of a maximum circuit-breaking device 
js desirable therefore, and as the only object of this is to 


prevent thermal damage, the time element should he very 
long—longerthanany of the other maximum circuit breakers 
on the system, whose function it is to deal with shorts and 
accidental temporary overloads. For shorts and overloads 
on the system, other than those caused by the failure of 
the interconnector itself, the circuit breakers on the feedere, 
motors, and generators must be relied upon. The inter- 
connector, from the point of view of control, virtually 
makes two sub-stations into one—that is, it із а prolongation 
of the sub-station 'bus bars. So long, therefore, as the 
interconnector is in good condition, and not permanently 
overloaded sufficiently to he burned, overloads and shorts 
on the system should never cut it out of circuit. The 
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occasion when it should be cut off is when it gocs wrong 
itself either by grounding or shorting. It is obvious 
that to attain this end something more is needed than 
simply maximum or reverse relays at either end of 
the interconnector, as these cannot discriminate between 
shorts or grounds in the interconnector, or in other parts 
of the system. To solve the problem it is only necessary 
to consider that the function of the interéonnector is to 
pass energy from one sub-station to the other in either 
direction. So long as it is doing this it may be said to be 
performing its function. It is, however, not doing so 
when it takes energy from one sub-station and does not 
deliver it to the other—that is, when energy flows into 
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the cable at both ends at the same time. It follows that 
а circuit-breaking apparatus must be installed at either 
end, and that these must be interconnected together. ТЬ в 
is done generally by means of one or more pilot wires. 

15. Merz and Prices Systems.—The principle on which 
this method depends is illustrated in Fig. 11. A current 
transformer, C.T., is included in the interconnector at 
either end, thé secondaries of which are connected 
together through the trip coils, T.C, and the pilot, 
the return circuit being vid earth. So long as the 
current flows through both current transformers in the 
same direction—it is immaterial in which direction—the 
E M.F.s induced in the secondaries of the C.T.’s balance, 
and current does not flow through the pilot and trip coils, 
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So soon, however, as the currents at either end become 
unequal, or a reversal at the one end relatively to the other 
takes place, current begins to flow in the trip coils, and 
when this has reached sufficient value the switches are 
opened. It may be mentioned that differential relays are 
used usually,. in addition, for operating the tripping 
mechanism of the switches, as the arrangement of Fig. 11, 
although quite right theoretically, cannot be applied practi- 
cally in the simpl form shown. The advantage of Merz 
and Price’s arrangement is that potential transformers are 
done away with altogether. In order to secure full pro- 
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Fia. 11, — Merz and Frice's System of Protection of Interconnections. 


tection, however, more than one pilot wire has to be run 
for each three-phase interconnector. 

16. Protection of Interconnector Cables by Means of Elec- 
trically Interlocked Reverse Relays —As the criterion of 
failure of an interconnector is the simultaneous flow of 
power into it at either end, such a circuit can be protected 
by the installation of reverse power relays at both ends, 
both relays being connected in a common tripping circuit 
arranged so that only when energy is flowing into the 
cable at both ends is the trip-coil circuit closed at both 
relays, and the majn switches caused to open circuit (see 
Fig. 12). Normally the trip circuit is broken at one relay 
and made at the other, or vice versd, according to the direc- 
tion of flow of power in the circuit. The relays close 
circuit with a slight time element, so that, on the flow of 
current reversing, one of the contacts is opened at the one 
relay before the other one is closed. On reference to Fig. 12 it 


m 


| 


C L: Curren? Te An Sommer 
PT = Wen Vransyormer 
As A: аге N wot) eh are Sosed 
Fie, 12. —Protection of Three Phase Interconnector by means of Electrically 
Interlocked Reverse Relays. 


will be seen that only when power is flowing into the cable 
at both ends at the same time is the trip-coil circuit com- 
plete through each trip coil and the circuit ruptured at both 
ends. А and А, are each а pair of contacts which are closed 


automatically when the main circuit breaker at the corre- | 


sponding end opens. Thus, if the switch at the left end of 
the interconnector opened slightly before the oneat the right- 
hand end, the trip-coil circuit would be closed at A and by the 
relay at the right-hand end. Thus the circuit breaker at the 
right-hand end would also operate. The object of this 
arrangement is to ensure that both ends of the intercon- 
neqtor will be disconnected even if the two switches do not 
act.quite as quickly as each other. Each trip coil is also 
arranged so that it is cut out of circuit when its main 
awitch has opened circuit, after, however, A (respectively 
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A,) has been closed. The trip coils, therefore, experience 
no danger of burning out. The state of affairs might, 
however, arise that the left-hand switch was open and the 
right-hand switch was closed, there being a short or earth 
on the interconnector. By the act of closing the right- 
hand switch the trip coil of this switch will be put into 
circuit ready for operation, and the circuit through the 
same will be complete through the right-hand relay, which 
operates due to the flow of current into the fault, and 
through A. Thus the right-hand circuit breaker will be 
opened, while at the same time cutting out its own trip 
coil. Thus it is impossible to connect up the intercon- 
nector at either end while there is a fault on the same, 


Fic. 13. 


The arrangement as set forth above, of course, necessitates 
that there should be some voltage in order to operate the 
relays. If the voltage absolutely disappears, the reverse 
relay will not work, and it may be thought that in the 
case of a very bad short-circuit this will happen. Con- 
siderable experience has shown, however, that even under 
the worst conditions the voltage does not entirely disappear, 
and that if the calibration of the apparatus is unaffected by 
fall of potential down to 10 per cent. of the normal working 
voltage all working conditions will be met (compare Fig. 8). 
As the pilot wire only carries the tripping current it will be 
seen that only one pilot is necessary whether the relays are 
single, two, or three pole. On a three phase system the 
relays will be a two or three pole, according as to whether 
the system be three-wire or four-wire. Messrs. Merz and 
Price suggest that the pilot wire, or wires, can be made up 
in the same multicore cable as the main conductors, there 
being generally sufficient space for this in the filling, which 
is used to make up the cable to a cylindrical cross-section. 
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This, however, is open to the serious objection that if a 
serious fault or burn-out occurs the pilot wire will be 
broken most probably. It would be much better to keep 
the pilot wire quite distinct from the main cable, preferably 
laying it in a different duct. A system, therefore, which 
under all conditions only requires one pilot wire is of 
advantage in this direction. 

17. Time - Limit Maximum Circuit Breakers. —At the 
present time it is general practice to install time-element 
maximum cireuit-breaking devices in various positions on 
all large systems. There have been a variety of forms 
used. Some have had a constant time element independent 
of the degree of the overload. These are but rarely required, 
and we will only consider inverse time element circuit 
breakers. In reading descriptions of the various plants in 
different parts of the world, it is very difficult to arrive at 
any conclusion as to the actual time elementemployed. It 
is very common, for example, to read that the time element 
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in such and such a switch was two seconds. This does not 
convey any clear meaning. In order fully to understand the 
arrangement it would be necessary not only to know at 
what current the switch just opens and in what time, but 
also the time taken on a dead short-circuit, which, of course, 
is very different. It is this latter time which fixes the 
order of succession in which inverse time-element circuit 
breakers, which are in series one with another, operate on 
heavy short-circuits. Hitherto it has been considered 
generally that fuses possess an inverse time element action. 


It must not be assumed that this is alwaysthe case. R. P. 
Jackson (Transactions of the American Institute of Electrical 
Engineers, Dec. 28, 1906) gives oscillograms of 38,000-volt 
(phase to earth) expulsion fuses, which show that these 
operated in one or two cycles. It is, however, often true. 
The photograph in Fig. 13 illustrates а 105-ampere high- 
tension fuse which has been used on the outgoing feeders 
in the 50-~ generating station referred to later. These 
consists of seven strands of No. 24 S. W.G. silver wire, each 
strand being enclosed in a small glass tube, for a short 
distance in the middle, the whole being surrounded by an 
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FIG. 16.—25~~ 6,609-Volt Sub-station Maximum Time-Limit Relay with 
Induction Motor-Generators in Sub-stations. 


outer glass tube. The wires are spaced out by asbestos 
washers, and the outer tube is filled with French chalk, 
except for the small space in the middle where the wires 
are enclosed in the small glass tubes. Тһе engineer has 
kindly informed me that these fuses have never blown due 
to shorts on the low-tension network. Whenever they 
have blown it has been due to a failure in the feeder, in 
that part of it between the generating station and the first 
gub-station. The time element of this fuse is given in the 
curve in Fig. 14. This curve was taken by keeping 
80 amperes flowing through the fuse till normal tempera- 
ture was reached, then suddenly increasing the current to 


the value given in the curve and noting the time taken to 
blow. Of course, apart altogether from the difficulty of 
arranging two fuses in series with the certainty of one 
operating before the other, high-tension fuses cannot now 
compete with automatic circuit breakers either in cost or 
efficiency. | 

18. Inverse Time Limit Circuit Breakers on Feeders.—If it 
has been decided that a time-element circuit breaker is 
necessary on the outgoing feeder, the next point to 
determine is what this time element should be. If it 
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were only a question of arranging the various switches 80 
that they opened in a predetermined order, the feeder time 
lag would be made as long as possible, as, naturally, the 
longer it is the more chance have the distant circuit 
breakers of operating before the feeder. Fig. 15 shows 
the calibration of outgoing feeder relays installed on 
the 6,600-volt, 25-~ three-phase feeders in a large 
generating station in Scotland. I am indebted to the 
chief engineer for the curve in Fig. 16, which shows 
the curve of the switches which are installed on the 
machines in the sub-stations, The curves of Fig. 15 were 
arranged so that, under all conditions, the machine breaker 
should operate before the feeder breaker had time to do so. 
These settings have proved to be satisfactory on the system 
in question. The sub-station machinery in this case con- 


ыы ta „~ 
Ета. 17. —Calibration Curve of Outgoing Feeder Relays feeding Sub stations 
containing 50^-— synchronous Machinery. 


sisted almost exclusively of induction motor-generators. 
Relays having time elements, as in Fig. 15, were subse- 
quently installed on the outgoing feeders in a similar English 
6,600-volt system, except that in this case the sub-station 
machinery consisted almost exclusively of 50- ~ synchronous 
motor-generators. The difficulty was at once experienced 
that with the comparatively long time elements whenever 
a severe high-tension short came on the system, the shock 
was so great that a great deal of the synchronous sub- 
station machinery fell out of step. Generally a swinging 
of the current to and from the sub-stations was set up, 
which increased until the motora fell out of step. To get 
over this the time elements were shortened several times 
until the calibration curve as given in Fig. 17 was obtained 
on the outgoing feeders. It is considered that with such 
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settings the system will be able to clear itself of high- 
tension short-circuits without any danger of affecting the 
synchronous machinery other than that fed by the faulty 
feeder. It will be seen that in order to prevent the falling 
out of step of the synchronous machines the advantage 
of the long time-element circuit breakers has (in 
this case) to be dispensed with. On examining Fig. 17 
the thought arises, Is this very short time element 
worth keeping? Would it not be just as good to 
m the “whole hog" and abolish the time lag altogether? 

is may seem a plausible thing to do, as it might be con- 
sidered that the difference between Fig. 17 apd an instan- 
taneous action is inappreciable. Really, however, this is 
not so, and there is more difference between curve No. 17 
and an instantaneous action than there is between curves 
Nos. 15 and 17. In order to get an idea as to what time 
a so-called instantaneous release mechanism took to work, 
an ordinary alternate-current trip coil was investigated. 
An examination showed that the time taken for the plunger 
to rise from the bottom to the top position did not exceed 
one-tenth of a second. It follows that the time element 
of an instantaneous release is less than one-fifteenth 
of the time element shown in the curve No. 17, and 
to go from this curve to the instantaneous release is 
а larger step than the sum total оѓ „ће previous 
steps taken in arriving at curve No. 17. There is no 
doubt that instantaneous releases have been tried 
and found unsatisfactory by reason of too often and 
unnecessary operation. If now it should be found that 
the transitory currents that have given trouble with 
the instantaneous release are of shorter durations than 
the times of the curve in Fig. 17, then the retention 
of the time element, even if shortened to the extent 
of Fig. 17, is desirable. The general conclusion to be 
drawn from these notes is that the necessary and desirable 
time elements of the circuit breakers on each system 
must be determined experimentally. When installing 
maximum relays, therefore, they should be such that their 
time elements may be varied within wide limits indepen- 
dently of the currents at which they operate. It is not 
desirable to have the time element too easily adjustable by 
means of a screw or some such arrangement outside the 
relay, as this provides grave danger of the time settings 
гоша altered by unauthorised persons. The ¢ime elements 
of all the circuit breakers on the system must be considered 
as a whole, and after the correct values have been found 
the settings need never be altered. The curve in Fig. 14 
gives a time element which need not be exceeded on the 
outgoing feeders on the 50-~ synchronous. sub-station 
system considered. Relays set with longer times than this 
resulted in the synchronous motors falling out of step when 
a high-tension short came on the system, and to get over 
this difficulty very short time settings had to be resorted 
to. This entailed a sacrifice of a great deal of the possi- 
bility of arranging a selective action of the circuit breakers 
in series with one another. It would, however, be inad- 
visable to resort to absolutely instantaneous-action circuit 
breakers on this system. Much longer time elements can 
be used ор a system consisting of induction motor-generator 
sub-stations, and, therefore, a better grading of the circuit 
breakers can be obtained. А 


AN ELECTRICAL ANEMOMETER. 


À new method of overcoming the diffieulties and 
inaccuracies met with in measuring wind velocities has 
been recently suggested by Prof. R. B. Goldschmidt in the 
Elektrotechnischer Anzeiger. In principle it depends on the 
fact that the temperature, and, therefore, the resistance, of 
а platinum wire carrying a constant current depends on the 
air draught circulating around the wire. With a view to 
neutralising the effect of variation in the atmospheric 
temperature, the apparatus is arranged for differential action, 
as shown in Fig.1. P is the wire exposed to the current 
of air or other gas whose speed is to be measured, and P, 
is an exactly similar wire mounted in a protecting tube 
so that whilst not exposed to the direct draught it 
is yet free to take up the temperature of the surrounding 


air readily and quickly. Variation in the reactance of the 
protected and the unprotected wires are indicated by the 
deflections of the galvanometer, G,, connected in Wheat- 
stone bridge fashion. The galvanometer is calibrated by 
running the wire, P, round at varying known speeds in 
still air by means of а special rotating arm. The second 
Wheatatone bridge, to the right, with its galvanometer, 
Gh, is for the quite independent purpose of indicating the 
direction of the wind whose speed is indicated by G,. For 
this purpose a weather vane is arranged to move a mercury 
control around the resistance, The deflection of 


galvanometer G, varies with the position of this contact, 
and so serves to determine the position of the vane and 
the direction of the wind. By means of recording galvano- 
meters a permanent record of the force and direction of 
the wind can be automatically obtained by this apparatus. 


THE SEWAGE PUMPING STATIONS AT DAYTON, 
~OHIO. 


The city of Dayton lies in a valley surrounded by hills 
whose slopes drain very rapidly. At this point several 
streams unite to form the Great Miami river. This stream 
in summer is of insignificant proportions, but in late winter 
and early spring after a sudden rain or melting snow it 
rises in a few hours to the proportions of a great river. 
To protect the city from inundation, levees are maintained, 
but a rise in the river cuts off the sewers, and it is 
necessary to close the gates at the outfalls to prevent the 
river backing up into the streets and houses. At such 
times it is necessary to raise the sewage and discharge 
above the flood level. After careful investigation and 
some costly and unfortunate experiments with steam 
pumps and pneumatic ejectors, which either required too 
much attention or were too expensive or uncertain in 
operation, the city of Dayton decided to install automatic 
electric pumps. When electric motors were decided upon 
as the driving power, central station power was also 
accepted as the only satisfactory generating source, since 
power can be obtained on a moment’s notice at any time, 
night or day. Consequently there is the entire elimination 
of steam boiler and engine troubles, as these are all cared 
for by the central station, which is running at all times, 
whether the water in the river is high or low. Were any 
other power adopted for the pumps, the maintenance and 
operating charges would be increased. 

Three stations have so far been constructed in various 
sections of the city. The first is equipped with two 
vertical 2,500-gallon Brooks submerged  centrifugals 
geared to 20-h.p., horizontal, three-phase, 60-cycle, squirrel- 
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cage Westinghouse motors. The motors are started and 
stopped by standard oil switch compensators, which are 
operated by hydraulic pistons controlled by float switches 
designed and built by the Dayton Hydraulic Machinery 
Company under their patents. The lift is variable, averaging 
about 20ft. The discharge is through a check valve at a 
point below extreme high water. The operation of these 
pumps is entirely automatic, it being only necessary to inspect 
them occasionally and keep the oil receptacles filled. 
Upon notice of a rise in the river, the gates are closed and 
the current turned on, after which the pumps cut in and 


FIG. 1.—Lehman Street 8fewage Pumping Station. 


cut out automatically with the rise or fall of the sewage in 
the pits. 
The second station, at Longworth-street, has three units 


and the third station, at Lehman-street, two, each consist- 


consists of floats which operate the valves on a hydraulic 
piston, using water under pressure from the city mains. 
On starting, this piston raises the lever on a Westinghouse 


4 


Fie. 5 —One of the 4,520-Gallon Centrifugal Pumps. 


auto starter to the starting position, at the same time 
rotating an arm carrying а heavy-counterweight, which by 
the time the motors have picked up speed, falls, and by 
means of a pawl drops the lever to the running position. 


*«. FIG, 2. —Interior View of the ‘tation. 


ing of & double suction vertical submerged 4,500-gallon 
Brooks centrifugal direct connected to a 40-h.p., vertical, 
e Westinghouse 
The starting apparatus at these last two stations 


three phase, 60-cycle, 2,080-volt, squirrel 
motor. 


On stopping, the reverse motion given the counterweights, 
moves the lift to the cut-out position. The operation of 
this apparatus is extremely satisfactory, and the motors 
eut in and сиб out automatically with great regularity and 
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smoothness. During & heavy rain, when the river was 
quite high, one pump was sufficient to take care of the flow 
in the sewers at the Lehman-street station when running 
three minutes out of each ten, being idle the remaining 
seven minutes. 


THE FRANCO-BRITISH EXHIBITION. 


Although many of the sections of the Franco-British 
Exhibition which make а special appeal to those visitors 
connected with or interested in the engineering industries 
are as yet incomplete, there is, nevertheless, sufficient to be 
seen already to justify the opinion which we expressed at 
the opening of the exhibition, that the engineering and tbe 
scientific exhibits would be of great and varied interest. 

As to the exhibition itself, it is enough to say that the 
early good promise which it gave seems well on the way 
towards ample fulfilment. The grounds are tastefully laid 
out, the white palatial structures interspersed by lagoons 
or canals with high and white buildings being of uniform 
design and presenting a homogeneous appearance. The 
architecture embodies many imposing features, but par- 
ticularly striking is the Court of Honour, which is 
of an Indian style of architecture, with its colonnades, 
its lake, and its gorgeous cascade. The ilumina- 
tion of the grounds and of the buildings afford various 
examples of the art of illuminating engineering. 
There are in all 75,000 incandescent electric lamps, 
each of 5 c.p. and 1,500 small arc lamps. The arrange- 
ments for the supply of electricity are under the control of 
the Hammersmith Borough Council, in whose area the 
exhibition is held, but the supply is taken from the station 
of the Kensington and Notting Hill Electric Supply Com- 
pany which adjoins the exhibition, as well as from the 
Fulham Palace-road station of the Hammersmith Borough 
Council. Many of the Colonial pavilions contain their own 
dei for supplying electrical energy for power and lighting, 

ut throughout the exhibition the chief buildings and the 
grounds are lighted by alternate sections of lamps which 
obtain their supply from one or other of the sources, thus 
removing every conceivable chance of a complete failure of 
supply for lighting. Adjoining the machinery hall are 
sub stations, in which the pressure of the electricity supply 
is transformed. 

The machinery halls occupy three sides of a great court, 
and are splendidly spacious and airy. Unfortunately, 
these halls are far from completed. Even at the beginning 
of this week there were many stands without their exhibits, 
and a number of packing cases remained yet unopened. 
No catalogue has yet been issued and the stands have not 
been finally numbered, so that we must defer our notice of 
what is contained in the machinery halls until these are in 
a more complete and ordered state. We may just mention, 
in passing, however, that a number of leading firms have 
their exhibits quite ready, and these are already attracting 
considerable attention from the thousands of sightseers 
who flock to the machinery halls. Entering on the left 
side of the right wing of the building, one’s attention and 
interest are raised first of all by Messrs. Crossley Bros, 
Limited, impressive display of gas and oil engines, patent 
gas plants, and working exhibits, which include gas-engines 
with direct-driven dynamos; and by Messrs. Mather and 
Platt's mechanical and electrical plant. In another portion 
of the buildings the stand of Messrs. W. H. Allen, Son, 
and Co., Limited, containing highspeed steam-engines, 
oil-engines, dynamos, high and low lift turbine pumps, 
air-pumps, condensers, etc., makes a very effective display. 
The United Flexible Metallic Tubing Company, Limited, 
have a cabin made entirely of different sizes of the tubing, 
and it presents а very pretty appearance. А vertical gas- 
engine with continuous-current generator for 500 kw. was 
in the course of construction for the British Westinghouse 
Company. Of these and of the many other interesting 
exhibits more anon. 

For the moment the feature of the machinery hall which 
is particularly noteworthy is the collective exhibit of the 
London electric supply companies. The history of the 
Electrical Section (the failure of the efforts of the Institution 
and the entry, at the last moment, of the electricity supply 
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companies of London into the arena vacated by the Institu- 
tion) is now well known, and we must heartily congratulate 
the conference of chief officials of the London electric supply 
companies, with Mr. Cunliffe Owen and Mr. F. J. Walker 
(hon. secretary) at their head, on their courageous and, 
as we feel sure it will turn out, successful effort. Many 
of the leading electrical firms are taking part in the display, 
but in most cases the stands were not yet finished when 
we visited it. Particularly striking is the small house 
furnished by Messrs. Waring and Gillow, Limited, which 
shows how admirably electricity is adapted to domestic 
purposes, and brings out to advantage the neatness and 
the economy of electricity. The dining-room is fitted with 
a three-light corona, and has its complement of electric hote 
plates, kettles, and other dining.room utensils. À fine effect of 
the art of concealed illumination is obtained in the drawing- 
room, where the lamps are hidden bebind the cornice, and 
the lights reflected from a cream-white ceiling. The kitchen 
has a complete equipment of heating and cooking apparatus, 
and demonstrations are being given of electric cooking, 
ironing, sewing, etc. All the kitchen apparatus were 
supplied by Messrs. Rashleigh Phipps and Co, 147, 
Oxford-street, London, W. The crowds that pass through 
these rooms show their appreciation of the electrical 
arrangements in no uncertain manner, and it is not too 
much to say that to many the domestic uses of electricity 
come as a great revelation. 

The Science Section is now complete, and the exhibits 
collected are representative of the actual work of scientific 
exploration, and also of the history of scientific discovery, 
including some of the modern work in the various branches 
of experimental science. The “ Magnetism and Electricity " 
Section contains a number of interesting historical exhibits 
of general physical interest, but it is particularly rich in 
early telegraph appliances invented by Wheatstone and 
others, as well as apparatus used in the development of 
wireless telegraphy by Marconi. A sequence of electric 
incandescent lamps shows the development of the present- 
day types from the historic original lamp made by Sir 
Joseph Swan. The first form of electric measuring instru- 
ments devised by Kelvin are shown, as well as later types, 
from Ayrton and Perry’s designs to those more recently 
designed by Duddell and others. The first light sensitive 
selenium cells made by Shelford Bidwell are shown, as well 
as those used by Kerr in the earliest forms of apparatus 
for transmitting pictures by telegraphy. Amongst the 
exhibits of historic interest are to be found Leyden jars 
used by Cavendish in the eighteenth century, apparatus 
and material used by Joule, and some of the apparatus 
used by Kerr in making his electro-optic discoveries. 


LIGHTNING ON A 72,000-VOLT TRANSMISSION 
LINE. 


Mr. F E. Greenman, in a recent paper before the Chicago 
section of the American Institute of Electrical Engineers, 
gave some interesting observations as to lightning on 
a 72,000-volt line of the Grand Rapids -Muskegon 
Power Company between Grand Rapids and the two 
power-houses of that company. The majority of interrup- 
tions to service, he stated, were due to lightning. The pole 
line has а continuous grounded wire for lightning pro- 
tection, and the transmission wires are placed two on a 
lower cross-arm and one on а short upper cross-arm. On 
the other end of this upper cross-arm is the grounded wire. 
He did not speak at all favourably of the grounded wire 
as а lightning protection. In some cases lightning would 
strike the transmission wire located below the grounded 
wire. He could not detect that the grounded wire had 
taken any discharges. Apparently the most satisfactory 
operation of the line has been obtained when no lightning 
arresters were connected at the terminals. With no 
lightning arresters in use, the discharges would enter the 
sub-stations, but would do no damage. With lightning 
arresters discharges would sometimes jump to the walls. 
In cold weather static discharges affect the pins; these are 
of wood simply boiled in oil, and are destroyed rapidly. 
Creosoted maple pins are being put on all cross-arms, and 
these give good service. 
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ON FIRST-AID WORK IN CENTRAL STATIONS. 
BY S. LEES. 


In most manufacturing engineering concerns there is 
usually provision made for rendering “ first aid” in cases 
of injury to limb, or where an employé may suddenly be 
taken ill. The arrangements provided vary from the 
modest roll of sticking plaster, in the case of а very small 
concern, to an elaborate outfit, including one or more 
ambulance carts, stretchers, etc., in the case of a large 
modern works. It seems somewhat strange that, even in 
these enlightened days, the necessity for proper first-aid 
appliances has not been fully recognised in central elec- 
tricity works. Electricity we still hear spoken of as being 
still in its infancy, but, in the case of central-station supply, 
it is surely a rather robust infant by this time. The writer has, 
during many years’ experience in central stations, not failed 
to observe the almost utter indifference which is often paid 
to this most important question of ambulance equipment, 
Why central-station managements, that lose no opportunity 
of advertising themselves as being all that is progressive 
and up to date, should show such disregard for a matter 
which may mean as much to them is a little hard to under- 
stand. It surely cannot be on the score of first cost and 
subsequent upkeep, as these items are comparatively trifling. 
In any works where there is running machinery accidents 
to employés are of frequent occurrence. Although these are 
mainly of a comparatively trifling nature if attended to at 
once, yet the needless suffering so frequently caused by 
the ignorance of unskilled persons, and the lack of proper 
appliances, is as undoubted as it is deplorable. By rough 
handling, or even the mere want of the slightest knowledge 
of how to support an injured limb, a simple fracture has 
been made compound, or even complicated. The method 
of arresting bleeding from an artery is quite easy, yet 
thousands of lives have been lost, the very life-blood 
ebbing away in the presence of sorrowing spectators 
perfectly helpless because none among them had been 
taught one of the first rudiments of instruction of an 
ambulance pupil — the application of an extemporised 
tourniquet. 

The writer remembers a case of a labourer who fell from 
some scaffulding, cutting his head and arms severely. 
Although bleeding profusely the poor fellow had to remain 
in suffering until the arrival of the horse ambulance from 
a sub-fire station, owing to the utter lack of ambulance 
material. Yet this station was over 3,000 kw. in size, and 
had some 30 or 40 men always in or about the works. 
Another instance was that of a stoker who was severely 
scalded about the legs owing to a defective hot-feed 
tank. This case also had to wait until removal to 
hospital, as the works did not possess so much as a 
roll of sticking plaster. The writer has worked through 
a shift, until the usual relief arrived, with a hand 
almost pierced through caused by a collapse of some 
metal-work, nothing whatever being available for dressing 
the injured member beyond water and an handkerchief. 
This instance happened in a works of over 6,000 kw. 
Were it necessary, further instances could be enumerated 
of much suffering borne by station workers due to burns, 
scalds, and cut wounds, these being the most common form 
of accident met with in central-station work. And yet, 
notwithstanding, there are some otherwise well-meaning 
persons who seem to think that an electrical shock is the 
only mishap which can happen to station operators. A 
case in point was that of a municipal works, with which 
the writer was formerly connected, which once received a 
visit from the factory inspector. The result of his observa- 
tions was shown some time after in the fixture of a fear- 
fully complicated arrangement of solid bar steel guards, 
made up as a sort of hand-railing, encircling each piece of 
dynamo machinery in the engine-room. The addition of 
the railing at the commutator end of the machines was 
really an added source of danger owing to its close 
proximity to live metal parts, and to reduce risk of acci- 
dent the staff found it necessary to insulate the upper 
portion of the railing with vulcanised fibre tubes, the rails 
for this purpose being dismantled in sections and the tubes 
slipped on whole. Although the works boiler-house was a 
veritable death-trap owing to unprotected gear, yet its exist- 


ence was apparently forgotten, or perhaps the inspector's 
uniform was given first consideration—anyway, accidents 
were of frequent occurrence owing to un gearing on 
stoker and motor drives. These included rope, belt, chain, 
and wheel gearing, which, excepting some flimsy tin can 
affair on the latter, were all unprotected by guards of any 
description. Even the motor-starting switches and light 
fittings were operated by the broom-handle—a not 
ш method in а good many central-station boiler- 
ouses. 

It is the duty of managing authorities to see that a com- 
plete ambulance outfit is provided, and, further, it is equally 
as important that they insist on their workers being 
efficiently trained in first-aid work, probably under the 
auspices of the St. John Ambulance Association, whose 
regulations are, perhaps, too well known to need describing 
at any length here. The value of first-aid appliances 
depends almost entirely on the rapidity with which they 
can be obtained, and, in case of accident, the benefit of a 
complete ambulance outfit on the spot is incalculable. 
Such outfits should always be kept in accessible places, 
and, preferably, never under lock and key. Whilst some 
managements have recognised the importance of providing 
first-aid material, they have gone just a little bit too far in 


the matter of keeping the outfit safe from misuse, and 


while the material is available for use during office houre, it 
cannot be obtained after the offices are closed —i.e., during 
nights or at week-ends. That this is a fact the writer 
knows from painful experience. Another point is the 
careless way in which ambulance material is handled. A 
not uncommon sight is that of. а sheet of wool or lint 
reposing on а bed of greasy packing ; bottles of Carron oil 
and Friar’s balsam unstoppered and exposed to dust and 
dirt; and if a piece of sticking plaster is requested it is 
cut by means of a pair of scissors lately used for cutting 
off a length of graphite packing. The importance of 
proper lavatory arrangements goes without saying, and 
whilst attention is given to this in all well-appointed 
stations, yet there are not wanting instances where practi- 
cally no accommodation whatever for this purpose exists. 
This may seem to be a lamentable state of things in an 
industry which boasts of its progressiveness above all 
things, but it is nevertheless a fact. 

The following list of ambulance outfits is given as afford- 
ing a wide variety of choice in the matter of selection, as 
it is practically impossible to lay down hard-and-fast rules 
as to what is suitable for this or that station without 
knowing something of local conditions : 

Small Ambulance Hamper, with waterproof cover and 
strap, for use in stations, factories, etc., containing one set 
splints, one elastic tourniquet, three tampons for washin 
wounds, two packets lint, four roller bandages (wide an 
narrow), four triangular bandages, cotton and boric wool 
(in tin cases), spool of adhesive plaster, knife, scissors, 
thread, tape, needles, and pins. eight complete, 64Ib.; 
length, 1ft. 6in.; depth, 5in.; width, 7in.; price, £1. 11s. 6d. 
This size is exceedingly compact and of very handy form, 
and would be very suitable for small stations. 

The undermentioned first-aid box is designed to be 
placed on the litter (Ashford 1899 model), which will be 
described later, but is further adapted to be hung up on a 
wall. A detachable leather handle is also fitted for carry- 
ing purposes. Contents: one set wooden splints, one 
elastic band tourniquet, carbolic wool, boric lint (in tin 
cases), one roll adhesive plaster, 12 roller bandages 
(assorted), six triangular bandages, three pieces tape, one 
pair scissors, one knife, one kidney -shaped basin, one 
пеш measure, 202. each olive oil, tinct. eucalyptus 

P. C., sal volatile, and spirits ether comp., 80z. Carron 
oil, pins, safety pins, needles, and thread. Price complete, 
£2. 10s. 

Large Ambulance Hamper, suitable for large stations and 
tramway and railway purposes. — The hamper contains 
one set cane splints, one elastic band tourniquet, Alb. 
carbolic cotton wool and jlb. boric lint (in tin cases), one 
roll adhesive plaster, 20 roller bandages (assorted), one 
dozen triangular bandages, three pieces tape, 402. 
sal volatile, 402. bicarbonate of soda, 4oz. olive oil, 407, 
spirit ether comp., ]lb.-tin powdered boric acid, 4oz. tinct. 
eucalyptus B.P.C., one pair Péan's forceps, one pair scissors, 
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one knife, one dozen surgeon's needles, one packet each 
safety and plain pins, 4oz. carbolised Chinese twist, ioz. 
silkworm gut, one reel each black and white sewing 
thread, one kidney-shaped basin, one stopper loosener, one 
graduated measure, one cake 20 per cent. carbolic soap, 
one nail brush, three empty 802. bottles. Price com- 
plete, £4. 

A “stretcher” is an indispensable adjunct to an 
ambulance outfit, and should be provided in all stations. 
The Furley " ordinary stretcher for general use, complete 
with webbing slings, costs £1. 17s. 6d. An improved 
pattern of the Furley stretcher is provided with tele- 
scopic handles, for greater convenience of working in 
confined situations. Price, £2. 3s. 6d. 

For stations of large size or in cases where a works is 
out of easy reach of а recognised ambulance depót, a litter 
should always be provided. The “ Ashford” litter (1899) 
consists of a two-wheeled undercarriage fitted with springs, 
and either of the Furley” stretchers, mentioned before, 
with a cover so arrapged on a jointed frame that it can 
be folded up inside the stretcher or with a hood and 
apron. The undercarriage having a cranked axle, the 
bearers can pass between the wheels with the stretcher, and 
thus avoid lifting it over them. When travelling, tho 
legs of the undercarriage are raised, and thus form the 
handles by which to propel it. Should it be necessary to 
pass over rough ground two bearers can easily lift the litter 
and patient. The “ Ashford " litter, complete with ordinary 
stretcher and iron tyres to wheels, costs about £12. 17s., or 
if fitted with indiarubber tyres, £16. 2s. With the tele- 
scopic handled stretcher the price runs about £13 5s. and 
£16. 10s. respectively. . 

The following is a list of text-books, etc., on first aid : 
* First Aid to the Injured,” by James Cantlie, M.B, 
F. R. C. S., the authorised text-book of the first-aid course; 
1s. Dr. G. H. Darwin's First Aids, a card to hang up, 
giving treatment of various accidents; ad. Directions as 
to the Restoration of Persons Suffering from Electric 
Shock,” large print, poster size; 3d. each, or 2s. 6d. per 
dozen. Aide Memoire" on cardboard in linen.lined 
envelope for the pocket, by the late Surgeon-Major P. 
Shepherd, containing useful hints for first aid to the 
injured ; d. Emergency Book,” for instantaneous refer- 
ence, giving concise instructions, to hang on wall; size 
about 16 square; price, 2s. Gd. How to Act when 
Clothing takes Fire", by J. E. H. Mackinlay, M. R C S.; 
unmounted, 2d.; mounted on card and varnished, 4d. 

An oil lamp, preferably of the watchman type, should 
always form part of an ambulance outfit—in fact, a few 
such lamps are a good investment for any station, as the 
electric light, notwithstanding its many advantages over 
some other forms of illumination, is not yet quite infallible. 
Another useful stand-by for use in emergency is gas. This 
may, perhaps, sound rather funny to some readers, but the 


writer was formerly connected with a station which had a 


gas service laid on, and the management made it a strict 
rule that two jets were to be always kept burning above 
the main switchboard from dusk to daybreak. In this 
instance “the light that didn’t fail" was blessed on more 
than one occasion, when the network insisted on giving the 
station a holiday, of a sort. 

The question of “electric shock” received wide con- 
sideration some short time ago, and at the present time 
most stations have adopted the rules suggested in an 
excellent publication issued by a contemporary journal, and 
others those of the “directions” listed above. In passing, 
mention should be made of the absurd to length which some 
authorities have gone in the matter of protecting their 
workers from the electric shock, the while making no pro- 
vision for a first-aid outfit. This is well illustrated in the 
instance referred to earlier in the article, and which, by the 
way, is by no means an isolated case. 

There will be а good many readers who, in common with 
the writer, have worked in central stations where certain 
shifts were worked on a one-man plan, usually on the score 
of economy. It is enough to make one pause and consider 
what might happen (more, what has happened) in such cases 
were a worker so placed rendered incapable of attending to 
his work through an accident or sudden illness. It is hardly 
to be wondered at that committees sometimes get hold of 


an idea that anybody can run an electricity works when 
they discover that their precious station is run for quite 
long periods by one man, and he getting maybe but a 
small fraction of the salary rate paid their chief engineer. 

In all stations the addresses of at least two medical men 
(preferably connected by telephone), and also the 'phone 
numbers of the nearest hospital and ambulance depót, 
should be kept posted up in a prominent position in the 
engine room. 

All the stores, etc, mentioned in the foregoing article 
may be obtained from the St. John Ambulance Associa- 
tion, St. John's-gate, Clerkenwell, London, E.C., to whom 
also the writers thanks are due for the facilities granted 
him in describing same. 


ECONOMICAL ASPECTS OF THE VARIOUS 
ELECTRIC ILLUMINANTS.* 


The cost of light production is a decisive criterion for 
the selection and final adoption of a certain illuminant. 
Of course, it cannot be denied that other qualities and 
features of а lamp, as size or candle-power, light distribu- 
tion or polar curve, also the colour of the light, have to be 
taken into first consideration, and that very often а certain 
lamp drops out of the diseussion before the question of 
economy arises. Nobody, for instance, would consider а 
flaming аге lamp instead of ап incandescent lamp when 
the illumination of а small living-room is concerned, or an 
incandescent lamp for the illumination of a large thorough- 
fare, or a mercury-vapour lamp for a ballroom. As soon, 
however, as a certain set of lamps is found suitable for a 
particular purpose at hand the relative cost will determine 
which lamp should be given the preference. 

Furthermore, attention must called to the fact that 
the latest developments in the art of lampmaking have 
markcdly disarranged and shifted the relative territories 
of the various lamps. The enclosed arc lamp has found a 
strong competitor in the tungsten lamp, the flaming arc 
lamp io the mercury-vapour quartz lamp, etc, so that a 
readjustment of the boundaries is timely and desirable. A 
general and up-to-date survey of the whole field of lighting 
will, therefore, convey a clear and comprehensive idea of 
the present situation and considerably assist the estimating 
illuminating engineer. 

The actual or total cost of light production per mean 
spherical kilocandle-hour is made the basis for the followin 
discussion. It involves not only the cost of electrica 
energy consumed by a thousand mean spherical candles per 
hour, but also takes into account the cost for maintenance 
and renewals. Depreciation and interest of the invested 
capital will not be considered separately, as they do not 
materially influence the cost of the kilocandle-hour; more- 
over, it is impossible to subject the investment cost to 
the general rules, as the cost of the general outfit of an 
arc lamp would come in the same category as the cost of 
fixtures, or at least of shades or reflectors of incandescent 
lamps, and this would lead too far. The ballast resistance 
of an are, vapour, and Nernst lamp must certainly be 
included in the calculations not only as far as the energy 
consumption of the lamp is concerned, but also, as in the 
case of the Nernst lamp, in connection with the renewal 
cost. 

The cost of energy consumption per kilocandle-hour : 


C.=RxS • (1) 


R = rate for electric energy рег kilowatt-hour ; and 
S = specific watt consumption per mean spherical candle. 


The present article takes into account the mean spherical 
eandle-power as a basis for all lamps. The writer does not 
consider it feasible to compare mean spherical candles of 
incandescent lamps with mean hemispherical candles of 
arc lamps. It would be possible and, perhaps, also correct 
to make the mean hemispherical candle the basis for both 
types of lamps employing reflectors in the case of incan- 
descent lamps, and assuming that for both classes of lamps 
all light is utilised in one hemisphere. The light absorp- 


* Abstract of an article by A. A. Wohlauer in Electrical World. 
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TABLE I, 
| Ot = Ss x R + Or 
Illuminant, А ү W LA Ls Sh 8 P 2 O Rating. Rate R in pence per kilowatt-hour.— 
Incandescent Lamps. | 1 2 ó 4 b 6 
Oarbon ............ 31 110 50 20 132 28 38 8 460 135 16 c.p. Б°15 8:95 12°75 16:55 20:5 241 
Gem ............... 45 110 50 265 165 19 305 10 450 1°35 20 с.р. 44 74 105 135 166 19:6 
Meridian . 25 110 250 150 82 19 305 35 450 95 100 0. p. 4 705 101 151 162 192 
Nernst ............ 10 110 10 794 425 1:37 26 325 500 15 110 watt 41 67 98 119 145 2196 
Tantalum ......... 36 110 40 255 17 157 25 25 700 235 20 c.p. 455 68 91 114 157 16 
Tungsten 91 110 100 1150 72 87 14 100 800 18 80 c.p 52 46 6 T4 88 102 
Direct-Current Arc Lamps. 
Open arc ......... 10 55 550 725 400 76 15 4 10 1 10 A., 2 in seris 23 56 49 62 75 88 
Enclosed ......... 50 110 550 435 260 116 21 46 150 1 5 A., 110 V. 22 43 64 85 106 127 
Carbone 10 110 1,100 950 550 116 20 4 16 Б 10 A., 110 V. 25 45 65 85 105 125 
Miniature 5 110 275 220 150 125 18 3 20 1 2˙5 A., 110 V. 28 46 64 82 10 118 
Magnetit 5,5 110 3585 400 225 9% 17 5 150 155 35A., 110 v. 185 555 525 695 86 10% 
Flaming ............ 10 55 550 1.200 600 4 75 85 10 12 10A.,2inseries 195 27 345 42 495 57 
Blondel ........ sees 55 275 1,080 550 255 Б 175 18 195 5A.,2inseries 1°75 2°25 275 325 375 4-95 
шошо заш 10 556 550 2,150 1100 255 6 9 10 8 10 A., 2 in series 13 18 25 28 55 38 
епо 
ing ......... 100 550 2,200 1,500 25 ‘365 15 70 155 55А., 1107. ‘62 ‘88 1% 161 2 224 
5 Alternating. Current Are Lamps. 
pen aro............ 1 — 550 470 300 110 1°75 5 15 11 15 A. 2:8b 4'6 655 81 98 1196 
Enolosed............ 75 — 600 550 230 17 26 45 100 2 7:5 A. 28 54 8 £106 132 158 
Flaming ...... өөө 10 — 350 750 425 4 8 85 7 28 10 A. 56 44 52 6 68 76 
Inclined flaming.. 10 — 55019950100 3 55 9 10  '65 10 A. 145 2 255 51 365 42 
Blondel ............ — 650 1,400 715 265 5 125 16 1:15 10 A. 1°65 215 965 315 365 415 
Mercury-Vapour Lamps. 
Oooper Hewitt 55 110 385 — 770 — 5 600 4000 2 3'5 A. " 12 17 22 27 32 
Quartz... . . . . 220 924 — 2,740 — 233 350 1,000 125 42 A. "42 72 1908 122 162 193 
tion due to the reflectors, however, has not the same value | without palliation or misrepresentation; the prices are 


for the different types of reflectors, and in the case of arc 
lamps a certain amount of light is thrown uselessly into 
the other hemisphere, so that the adoption of the mean 
spherical candle-power is preferable as the most correct 
basis, while the mean hemispherical candle-power is stated 
in every individual case, allowing a loss of 20 per cent. 
of light with incandescent lamps for absorption in the 
reflectors. 
The cost for renewal and maintenance is 
C, 2 x 1,000 
d Ix L. es = 
wherein 
L, means spherical candle-power ; 
{ = life of lamp for incandescent lamps, 
life of glower for Nernst lamps, 
life of electrode for arc lamps, 
life of vapour tube for vapour lamps ; 
P = price of bulb for incandescent lamps, 
price for renewal of glower, ballast, and for Nernst 
lamps, 
price for renewal of electrodes and trimming for arc 


lamps, 
price for tube for vapour lamps. 

Ав the average life of the glower of Nernst lamps is 
Б00 hours, and the ballast ы heater last about 2,000 
burning hours of the lamp, the price for renewals on Nernst 
lamps during the period of the life of the glower consists 
of the price for glower plus a quarter of the cost for ballast 
апа heater. 'The cost for trimming of arc lamps varies 
between 14. and 24d. per trim on multiple circuits, 
as was ascertained by the writer from & number of reliable 
sources, and the corresponding value is added to the price 
of electrodes. The total or actual cost of the kilocandle- 
hour will be thus 

Ct = С, + C, (3) 


These three formule have been used to calculate the data 
given in the table and diagram. The abbreviations used in 
the table mean: А = current in amperes; V = voltage of the 
line; W: = total watts; La = mean hemispherical candle- 
power; L,«mean hemispherical candle-power ; S, = watts 
per mean hemispherical candle; S, = watts per mean 
spherical candle; P=renewal cost per trim or life; I- life 
of lamp or electrode; C. = renewal cost per kilocandle- 
hour (pence); С; = total cost per kilocandle-hour (pence) ; 
R rate per kilowatt-hour (pence). 

The lamps represented in the table may be considered as 
typical or normal for the special kind of lamp in question, 
the data regarding quality and performance of the lamps 
are taken from trade and other publications, and it has 
been endeavoured to give proper values for each lamp 


standard or average trade prices. Some of the lamps are 
comparatively new to the general public, dapecially the 
mercury-vapour quartz lamp, which is a new type of lamp 
not yet manufactured in this country. The chamber con- 
taining the mercury is made of quartz, which has a very 
high melting point and considerable heat-resisting ability. 
For this reason, it is possible to use a much higher current 
temperature and vapour pressure in quartz lamps than 
have been customary in mercury-vapour lamps, and, con- 
sequently, an increase of the efficiency of the lamp is 
obtained. The Carbone lamp is also comparatively unknown 
in this country ; it may be called an arc lamp with inclined 
normal carbon electrodes yielding a rather long arc of a 
sun-like colour, and possessing somewhat longer life than 
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the vertical open are carbon lamps. Another lamp has 
become of interest of late which might be classified as an 
enclosed flaming arc lamp." The commercial name of it 
is “ Jandus regenerative arc lamp.” It has been described 
recently in the English technical Press. As stated there, 
the lamp is intended mainly for street, open space, and 
workshop lighting, indicating that the annoyance from 
fumes and gases not yet been overcome, although its 
efficiency is greater and its life is considerably longer than 
that of the ordinary flaming arc lamp. АП the other lam 
have been freely described in standard periodicals, and do 
not require any special mention. 

Table I. gives the total cost of light production for 
different rates for energy varying from 1d. to 6d. per kilo- 
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watt-hour, and Fig. 1 is the graphical illustration thereof. 
In general the table is sell ex olanatory and does not require 
any further comment. The influence of the renewal cost 
is obvious, being comparatively small for higher energy 
rates, but of intrinsic significance if efficient illuminants 
are used at a low rate for energy. The advantage of the 
mercury-vapour lamp over the flaming arc lamp is due to 
the low renewal cost of the former ; the superiority of the 
tungsten lamp over the enclosed miniature arc lamp is 
also remarkable. If one compares the cost of the kilo- 
candle-hour of the old carbon incandescent lamp at a rate 
of 5d. per kilowatt-hour—namely, 20°3d.—with the latest 
mereury-vapour quartz lamp at 1:62d., he is in a position 
to appreciate the progress which has been made in increas- 
ing the efficiency and decreasing the cost of ligbt pro- 
uction. . 


THE KEARNEY HIGH-SPEED RAILWAY. 


The experimental model of the above railway which has 
been on view this week in Aldwych has been widely adver- 
tised and visited by a large number. To everyone attend- 
ing, the policeman at the door has handed a description of 
the Kearney high-speed railway and a prospectus of the 
Kearney High-Speed Railway Company, Limited, with an 
invitation to subscribe to this company. The capital asked 
for is only 9,500 shares of £1 each, and it is clear that the 
company aim at a larger flotation in time. In view of the 
financial facts we feel called upon to deal somewhat plainly 
with this so-called high-speed railway. It is, perhaps, best 
to take the inventor's own description of his invention, and 
the following are extracts from the pamphlet above 
referred to: 


The Kearney high-speed railway system, which is now intro- 
duced for the first time in its present form, is the result of 
some six years’ experiment, following upon an exhaustive 
research into the numerous systems of railway which have 
from time to time been introduced for the purpose of reducing 
the cost or increasing the speed as 0 with the ordinary 
twin-rail road. The causes of the want of success of previously 
conceived ‘‘monorails” have been entirely eliminated, the 
result being a method so completely simple and effective as to 
immediately allay the doubts of those who look upon any great 
advance upon the express railway speed of to-day аз a hazardous 
undertaking. On the Kearney system the cars are gripped 
top and bottom by а single line of wheels engaging on 
two rails, one vertically over the other, so that derail- 
ment is physically impossible unless an actual breakage 
of the permanent way is effected. The centre of gravity 
being very low with electrically-driven cars, owing to the 
motors being directly coupled with the axles, the presure 
of the guide wheels on the top rail amounts only to a few 
pounds when the car is at rest, and practically to none at all 
when the train is running at speed on the straight. It is only 
on curves that any appreciable stress is put upon the top rail, 
and then only when the running speed exceeds or falls below 
the speed for which the line is constructed. With electric 
traction it is easy so to control the speed of trains that they 
will travel at any given rate over any given portion of a line of 
railway, but even if this were not the case, danger of derail- 
ment is out of the question with the Kearney system. The 
top rail, which would be more strongly supported on curves, 
would effectually correct any tendency of the train to leave the 
track. As the result of innumerable experiments it has been 
determined that the safety and economy of the Kearney system 
depend on the correct design of the guide wheels. No other 
form than that employed combines immunity of derailment with 
entire absence of rubbing friction, at the same time rendering 
possible a simple arrangement of the guide rail at points and 
crossings. 

Travelling by tube when the Kearney system is employed 
will be а very different proceeding from the present-day expe- 
rience. The platforms will be constructed immediately below 
the street level, and intending passengers will merely have to 
walk down an easy flight of stairs similar to those in Kingsway 
giving access to the London County Council tramway; the 
delay caused by lifts will be non-existent, and the passenger 
will step into the train at once by one of the numerous self- 
operating doors. No opposing stream of humanity will block 
his way, as on Kearney tubes people will get in on one side and 
go out on the other. Immediately he has taken his seat, the 
signal will be given, and he will experience rapid acceleration, 
but no jerk. The train will glide smoothly and quickly out of 


the station, and every wheel being equipped with its own little 


motor, the maximum amount of tractive force is obtained. 
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Having passed the end of the platform, our enger will be 
conscious, owing to the increasing hum of the wheels on the 
rails, and for no other reason, that the train is gathering speed 
at a tremendous rate. For some seconds the train be 
running down a gradient of 1 in 7, so that in about 200 
yards and 17 seconds in time from the station the train 
will reach a depth of 90ft. below the station level. Our 
passenger will not be conscious of sitting on an inclined plane 
during this downward rush, owing to the forces due to accelera- 
tion exactly counterbalancing the effect of the gradient. He 
will therefore, not be subject to the jerks and consequent 
discomfort experienced on the present railways during the 
starting and stopping of the trains, and yet within 20 seconds 
of leaving the platform he will have been accelerated to a speed 
of 50 miles an hour | 

Supposing the stations to be 1,000 yards apart (which is 
rather more that the average distance on the existing tubes), 
the train will now run along a level stretch of line for a distance 
of about 600 yards, and, maintaining its speed of 50 miles an 
hour, will cover the distance in 24 seconds. The rise into 
the next station will then commence, and our passenger will be 
whirled up an incline similar in every respect to the one he has 
just come down. During the ensuing 17 seconds the train will 

e losing speed as rapidly and as easily as it acquired it, and, 
again, our passenger will not be conscious that he is sitting on 
a considerably inclined plane the opposing forces of gravity 
and retardation in exactly counterbalancing each other. 
Only when the train has reached the level alongside the plat- 
form, and the brakes are gently applied, will he realise the 
slackening speed. As the train stops he will notice the doors 
on both sides of the car glide apart, and he will hear a voice 
reminding him that it is This side out, and if he attempts 
egress on the other he must not mind suffering the inconveni- 
ence and loss of time to which he is accustomed on other 
railways. If he still lingers on the platform wondering the 
while at the new experience, he will see the doors close behind 
him and the cars disappear into the bowels of the earth. And 
by the time he has walked leisurely up the single flight of 
steps to the street level the train will be half-way to the next 
station. 

To give some idea of what Kearney tubes will do for London, 
the schedule of times below will be of some interest. The 
basis of calculation is that the stations are on an average 
placed every 1,100 yards, and that a stop of half a minute is 
allowed for each. It may be remarked that on the existing 
tube with end doors only 10 seconds is allowed for stops at 
many of the stations. As it is proposed to adopt numerous 
side doors on Kearney tube trains and run the trains between 
two platforms, so as to separate the outgoing from the incoming 
passengers, it will be realised that an average stop allowance of 
50 seconds is really somewhat excessive, so that the results in 
the table are not so good as they would probably be in practice. 
It must also be remembered that there is an average loss of four 
minutes per journey on the existing tubes owing to the lifts, 
and this time is not included in the estimated point-to-point 
times given in the schedules of the tubes of to-day. 


Time by Time by m 

present Kearney iles, Stope. 

system. system i 

Min. 

Marble Arch to Cricklewood ... 17 ...... 8j .. B. uus 5 
Marble Arch to Victoria ......... B ОД eee Il 466 1 
Strand to the Orystal Palace... 30 ...... 185 „ ТЕ: wis 9 
Strand to Alexandra Palace ... 26 ...... ІЭ. ss 6 8 
Putney to Victoria ............... 17 4 8 ...... ТАТ 5 
Piccadilly-circus to the Bank... 8 ...... Д. us Hus 2 
Monument to Tottenham ...... 26 cesses 19. ы» 6b ...... 8 


The cost of tubes on the Kearney system should not exceed 
£250,000 per mile as compared with £500,000 required for 
ordinary tubes. The working expenses for any given train 
service will also be reduced to about half in the case of the 
Kearney system. The immense economies effected will be 
better understood when it is stated that had the existing tubes 
been constructed on the Kearney system, the poorest of these 
lines would now be returning a dividend of 10 per cent. on the 
capital involved if only the same traflic was carried. But as 
the speed would have been double the present s „ and the 
inconvenience caused by the use of lifts avoided, it 1s reason- 
able to suppose that а much heavier traffic would have resulted. 


This description and the prospectus, which we have 
neither the space nor inclination to print in full, will, in our 
opinion, lead some people to the idea that the whole 
system shown in Aldwych is new and protected by the 
Patent No. 17,583, which the new company will acquire 
from Mr. Kearney. Hence it will be well to refer to this 
patent before taking shares in the company, and we 
were not surprised to find that the Patent Office have 
not granted a patent for much that is old in Mr. 
Kearney's railway. The patent granted to him is for 
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‘Improvements in grooved wheels for mono-railway and 
tramway systems." According to the specification : 


The primary object of the invention is to provide а construc- 
tion of wheel whereby the contact between the same and the 
rail or guide therefor is reduced to à minimum and a good 
rotating action of the wheel is secured when this is in contact 
with the rail. In the latter connection the groove in the wheel 
is preferably made wider than the bulb-shaped head of the rail 
or guide so that both the sides of the groove will not make con- 
tact with the rail of guide at the same time. According to my 
invention instead of making the groove of the wheel to 
correspond with the guide-ral head and arranging the latter 
to extend practically to the bottom of the groove, I arrange the 
wheel and the guide-rail head so that when the latter is in con- 
tact with the wheel it will touch on the sides or a side of the 
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groove thereof only, the contact parts of the sides of the groove 
being rounded or curved oppositely to the curvature of the 
guide-rail head so that the contact is made between convex 
surfaces and point contact between the guide-rail head and the 
wheel can therefore only take place at any given instant. 


The two drawings reproduced herewith will show how 
the above idea is carried out, and the claims in the patent 
read : 

1. In grooved wheels for engaging guide rails having bulb- 
sha heads, forming the sides of the grooves of the wheels 
with convex surfaces between which only and the guide rails 
contact takes place, substantially as and for the purpose 
described. 

2. The combination with a guide rail having a bulb-shaped 
head with or without a rib such as c, of a grooved wheel the 
inner sides of the flanges of which are formed with convex 
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surfaces for contact with the rail head laterally such lateral 
contact being the only contact between the wheel and the rail 
substantially as and for the purpose described. 

The rest of the details of the Kearney high-speed rail- 
way are apparently not protected because they are old, 
and we deprecate the way in which this matter has been 
placed before the publie, 
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REACTIVE-COIL PHENOMENA. 


When the source of E.M F. is withdrawn from a simple 
reactive coil, either by breaking a direct current or by 
subsidence of the wave of an alternating current, the 
voltage upon and current therein induced falls off from 
the initial value, at first somewhat rapidly and then more 
slowly, in an exponential curve, as shown in Curve 2 of 
Fig. 1; the controlling elements being the reactance and 
the resistance of the circuit. But when a closed secondary 
coil is added, the primary current at first falls off very 
rapidly, at a rate approximately corresponding to the self. 
inductance reactance of the stray field between the primary 
coil and the secondary coil. At the same time there 
appears in the secondary coil a current which rises at first 
very rapidly, and then more slowly, reaches a maximum, 
and then gradually drops. As soon as this rise of current 
in the secondary coil slows up and ceases, the fall of the 
primary current also becomes less rapid and ultimately very 


Fic. 1. 


Fic. 2. 


slow, so that the primary current is maintained over a period 
much greater than is the case without the secondary coil. 
This interaction of the two coils is shown in Fig. 2, where 
Curve 3 represents the rise and fall of the secondary current, 
and Curve 4 represents the changed primary current due to 
the retarding of the drop in voltage by reason of the counter- 
action of the secondary coil. 

According to a patent issued April 7, Dr. C. P. Steinmetz 
proposes to employ short-circuited secondaries in connec- 
tion with the reactive coils of mercury-vapour rectifiers in 
order to obtain a discharge curve extending over a long 
period of time. The secondary coil has fairly good mutual 
inductance with the main coil, but there is some stray field 
between the two coils.—Electrical World. 


GRAPHITIC THERMO-ELECTRIC COUPLE. 


In order to obtain an inexpensive thermo-electric couple 
for measuring temperatures of molten metals, Mr. W. H. 
Bristol employs for the two elements different forms, kinds, 
or grades of carbon or graphite. These elemente are 
capable of withstanding extreme temperatures and they 
do not appreciably alloy with most molten metals. In 
a patent issued April 21, it is stated that a particularly 
satisfactory couple can be made by using as one element 
pure carbon or graphite and combining from 15 to 20 per 
cent. of Bavarian clay with carbon or graphite to form the 
other element.—Electrical World. 


DEVICE FOR WIPING LEAD JOINTS. 


A labour-saving device designed for wiping any kind of lead 
joint, whether for water connections or for electric light and 


telephone cables, is shown herewith. The apparatus is known 
as the Corcoran wipe-joint machine, and it is said will wi 

branch joints as well as horizontal joints. A feature of the 
device is that by it a stronger and more perfect joint is possible 
than by the old method, because a richer solder can be used. 
The solder is heated in an ordinary soldering pot, and the 
machiue is clamped around the parte to be joined and the solder 
poured in the trough, which has been previously heated by a 
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blow-torch. The machine is moved back and forth a few times 
and then allowed to stand for а minute. When the excess 
solder in the trough has hardened it is removed and the machine 
unclamped. Clamps at either side of the device serve to centre 
the machine directly over the joint to be made. No solder is 
wasted by the device, апа it is made in various sizes to fit 
standard pipes and cables. The clamp is manufactured by the 
o ord oint Machine Company, of Cleveland, Ohio. Electrical 


PROTECTION OF ELECTROSTATIC VOLTMETERS. 


Electrostatic voltmeters are nowadays not so much in favour 
for use in electrical control systems as they were some years 
ago. There is, however, one field of application for such instru- 
ments where they are still used very considerably. We refer 
to their use as und detectors en high-tension circuits. 
According {о the Home Office regulations, on every completely 


The device has been subjected to very severe tests, such as 
placing it directly across the terminals of а 5,000-volt alternator, 
when the circuit was interrupted so quietly as to be scarcely 
perceptible. The device is now in successful operation in many 
parts of this country and abroad. It is to be noted that this 
resistance cut-out is only suitable for protecting electrostatic 
voltmeters, and is not, for example, intended for protecting 
synchronising transformers. 


FOOTLIGHTS IN A CHICAGO CHURCH. 


Those interested in providing good church illumination have 
doubtless met with the objection sometimes made by ministers 
and public speakers of having all light come from above, so 
that the eyebrows shade the eyes. In the Hyde Park Presby- 
terian Church in Chicago this has been overcome by placing а 
pair of footlights in each corner of the pulpit. These footlights 
are in boxes sunk level with the floor, each box containing а 
32-c.p. lamp with a conical mirrored concentrating reflector 
pointed in the direction of the minister’s face. There is thus 
one of these lamps on each side and a little in front of the 
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insulated system in a coal miue a ground detector must be kept 
connected up continuously in circuit, which shall indicate the 
leakage current. Ав is well known, this regulation cannot be 
carried out, as no method is known whereby the leakage current 
of, for example, a 2,000-volt three-phase circuit can be con- 
tinuously indicated. Оп such circuits, therefore, an attempt is 
made to comply with the spirit of the regulation by installing 
three electrostatic voltmeters connected between phases and 
ground. Messrs. Ferranti Limited have got out an instrument 
containing three electrostatic voltmeters in one case for this 
purpose. A rather unfortunate property of electrostatic volt- 
meters, however, is that they sometimes spark across internally. 
If some means of protection is not provided, this generally 
results in the instrument being burned out. 

Fuses of the oil type, and of other types, have been used for 
this purpose without success. The amount of current which 
pose through even the smallest practical fuse is sufficient to 

urn up the delicate vanes of the electrostatic voltmeter. F'uses 
in combination with choke coils and resistances have been used, 
but their success, however, is very questionable, and, moreover, 
they are expensive and cumbersome. If the choke coil be 
allowed to get dirty or wet it will break down, and is itself then 
the cause of trouble. The resistance cut-out (Garrard’s patent) 
manufactured by Messrs. Ferranti Limited, Hollinwood, Lancs., 
has been put on the market as a solution of the problem. The 
apparatus consists of а small glass tube (Fig. 1) filled with 
water of а certain conductivity corresponding to the voltage of 
the supply. A small valve is provided iu the glass tube near 
the bottom, consisting of а hole covered with a piece of rubber 
tubing. This water-tube resistance is placed in series with the 
electrostatic voltmeter. The current is led in at the bottom of 
the glass tube, and taken out at the top by means of platinum 
wires fused into the sides of the tube. The whole thing is 
enclosed in a removable porcelain handle (Fig. 1) and the 
method of mounting is shown in Fig. 2. The resistance of the 
water-tube is so adjusted that if sparking occurs, for any reason, 
within the voltmeter, the current 1s limited to such an extent 
that but à few watts are liberated in the water-tube. If the 
current continues to flow the water is heated and boiled, and a 
slight jet of steam issues from the valve above referred to, 
interrupting the circuit, 


minister. The footlight boxes are covered with diffusing glass 
во as to soften the glare. 


PUBLICATIONS RECEIVED. 


“THe Law or Patents, Desiens, AND TRADE Marks.” 
Published by Cruickshank and Fairweather, Limited, Glasgow 
and London. 

* EnEcTRo-METALLURGY," by John B. C. Kershaw, F. I. C. 
London: Archibald Constable and Co., Limited, 10, Orange- 
street, Leicester-square, W.C. бв. net. 

Programme for the session 1908-9 of the Department of 
Technology of the City and Guilds of London Institute, contain- 
ing regulations for the registration, conduct, and inspection of 
classes, and examination of candidates in technologica subjects, 
and for the award of teachers' certificates in manual training 
and domestic economy. 


ELECTRICAL ENGINEERS (LONDON DIVISION). 


Orders for week ending Saturday, June 27. 
MONDAY, JUNE 22. —'* A" Ooy.—Technical instruction for recruits, 
6 p.m. to 9.50 p.m. 
TUESDAY, JUNE 25.— B" Coy.—Technical instruction for recruits, 
6 p.m. to 9.30 p.m. 
Medical inspection for recruits, 
6 p.m. to 8 p.m. 
THURSDAY, JUNE 25.—'' О” Coy.—Technical instruction for recruits, 
б p.m. to 9.50 p.m. 
Fripay, JuNE 26.—''D" Ooy.—Technical instruction for recruits, 
6 p.m. to 9. 30 p.m. 
SATURDAY, JUNE 27. —(Plymouth)—N.O.O.'s and men attending this 
camp will parade at 10.30 a.m., G. W. R., Paddington. 
(Signed) J. Н. 8. PHILLIPS, Captain, 
Aoting Adjutant. 
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TO CORRESPONDENTS. 

All communications intended for the Editor should be addressed 
C. Н. W. Bicas, 239-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed. Letters should reach the Editor not later than 
Wednesday afternoon to be included in that week's issue 
of the Journal. 


LONDON ELECTRIC POWER BILLS. 


The House of Lords Committee presided over by Lord 
Cromer resumed consideration of the London Electric 
Power Bills on Tuesday. The whole of the opposition to 
the London and District Electric Power Bill has been heard, 
and it was arranged that Mr. Fitzgerald, leading counsel 
for the promoters, should defer his reply till he opposed 
the companies’ Bill. Mr. Balfour Browne, К.С, thereupon 
opened the case for the London Electric Supply Bill, which 
ia being promoted by the eight existing electric companies 
for the incorporation of a joint committee representative 
of the companies, and to link up the existing stations and 
supply electric energy for power purposes. Mr. Browne 
contended that this was the best scheme for bringing about 
a supply of cheap electricity, as it meant utilising existing 
resources on which £14,000,000 capital bad been expended. 
The Bill provided for the ultimate transfer to the London 
County Council or some other authority of the whole 
unified system at the expiration of a certain term. Power 
was taken for erection of buildings in five years for the 
generation of 27,000 kw. for the joint committee, the plant 
to be owned and worked by the companies, and the joint 
committee to pay for the work upon agreement or 
arbitration terms. Two of the companies had placed at 
the disposal of the joint committee plant for 11,000 kw. 
The capital proposed for the preliminary works and for 
trunk mains was £1,000,000, and this was to be guaranteed 
‘by six of the companies, and he anticipated that there 
would be no difficulty in raising this money at 4 per cent. 
on the guarantee of dividend-paying companies. The 
revenue of the joint committee would be distributed, first, 
in the payment of interest on the guaranteed stock; 
secondly, in creating a sinking fund on the basis of 42 
years. Beyond a profit of 6 per cent. the amount would 
be shared between the generating companies and authorised 
distributors in the proportion of two-thirds to the latter. 
The promoters believed that for the near future an additional 
23,000 kw. would be sufficient. Income would be mainly 
derived from authorised distributors. If a railway entered 
into & contract with the companies or committee, special 


plant would be provided. For tramway purposes the pro- 
moters did not expect а demand. The question of supplying 
in bulk had been carefully considered by the companies. 
The six principal stations of the joint committee scheme 
were: at Bow (owned by the Charing Cross Company), 
Bankside (City of London Company), Wandsworth 
(County of London Company), Deptford (London Elec- 
tric Company), Willesden (Мс ош Сошрапу), апа 
Blackwall (South Metropolitan Company). Altogether 
there were 144 acres now unoccupied by buildings, and 
the present average capacity was 14,860 kw. The 
engineers of the companies had come to the conclusion 
that the way to solve the problem of a cheap supply was 
by the method proposed in the Bill. With the proposed 
expenditure and use of existing buildings and sites the 
growth of the demand in London for electrical power for 
the next five or six years would be met. The capital 
cost of plant and transmission mains for supplying а 
load of 25,000 kw. from steam-turbine plant erected at 
Barking (as proposed by the new company) would be 
£1,137,650. On the other hand, the items on the plant 
on the existing sites of the companies made a total of 
£843,658. The working expenses were: for the new 
scheme with 97,350,000 units delivered, £197,280; by the 
proposals in the present Bill, £178,866; the cost per unit 
being ‘486d. and 441d. The promoters asked for a modifica- 
tion of existing purchase powers. Two dates for purchase 
were provided, 1932 and 1952, and the purchase would 
be effected by the London County Council or other 
authority authorised by Parliament, by redemption of the 
joint committee’s stock minus the amount of the sinking 
fund. The authority would bave the option of purchase in 
1932, and if they exercised it they would have to give 
compensation for loss of profit to the joint committee 
between 1932 and 1952, to be determined by arbitration. 

Mr. J.S. Highfield, chief engineer to the Metropolitan 
Electric Supply Company, was called in support of the 
opening statement, and gave evidence on the Bill. The 
view of the promotors was that as over the whole of the 
London area distributing mains were laid for supplying 
low-tension current to power users, who were comparativel 
small consumers, the existing network should be utilised. 
He urged there should not be new mains laid down with 
the extra cost of pulling up the streets and laying ducts, 
thereby increasing the cost of supply tosmall users. There 
existed already mains adequate to supply any expected 
demand in the near future. 

Mr. J. Conacher, general manager to the Metropolitan 
Electric Supply Company, said the restriction upon associa- 
tion by the companies had resulted in a Jarge number of 
separate systems of supply, and the Bill offored the best 
means of bringing about the unification of the different 
systems in London. He expressed an opinion that there 
would be no difficulty in raising the £1,000,000 capital at 
4 per cent, seeing that there would be the guarantee of 
six companies distributing £331,000 in dividends after 
paying debenture interest. 


ELECTRIC LIGHTING AUDITS. 


The President of the Board of Trade was asked in the 
House of Commons whether his department had decided 
in future to accept the audit of electric lighting companies’ 
own auditors as sufficient for the purposes of a public audit 
under the Electric Lighting Acts. 

Mr. Churchill replied in the negative. He thought there 
was some misapprehension as to the action taken by the 
Board of Trade in regard to the audit of the accounts of 
electric lighting companies. The Board continued to carry 
out their statutory duty of appointing official auditors who 
were specially instructed to direct their attention to the 
protection of the interests of the consumers and of the 
possible purchasing authority, and who were responsible 
for this audit to the Board of Trade. The official auditors 
appointed by the Board to audit the accounts of electric 
lighting companies for the year 1907 were professional 
accountants, who were in a good many cases, but by no 
means in all, identical with the shareholders’ auditors, 
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This was an arrangement which he was informed avoided 
& certain amount of unnecessary duplication of work, 
though it carried with it some possible disadvantages. It 
had not been adopted in any case in which the local 
authority wis empowered to purchase the undertaking at 
а price dependent on the amount of capital expenditure, 
and he woull watch the progress of the arrangement care- 
fully in case it should be necessary to make any change. 


FIRES IN ELECTRIC LOCOMOTIVES. 


Mr. А. P. Trotter, electric adviser to the railway depart- 
ment of the Board of Trade, bas issued a report on the fire 
which occurred on May 24 in an electric locomotive belong- 
ing to the City and South London Railway Company at 
the Clapham Common Station. In the course of his report 
Mr. Trotter says: 


There seems to be no evidence to show that the fire was due 
either directly or indirectly to the electric current, and it is 
impossible to connect it with any electrical cause. It seems to 
have burned most fiercely at the corner where а cupboard 
stands, and at the opposite corner where there is а con- 
siderable collection of insulated cables. The contents, includ- 
ing controllers and other machinery above the floor level, 
were destroyed. А little woodwork remained not quite burned, 
and this was extinguished by the firemen. The amount of 
wood has been reduced in the newer locomotives. The carriage 
next to the locomotive was uninjured inside, the glass of the 
door was broken by heat, and the paint blistered. If any 
servants of the company had been present when the fire first 
broke out it could have been extinguished in а few minutes, 
but being allowed almost to burn itself out, it afforded an 
interesting and satisfactory test. The wooden platform showed 
no traces whatever, and the only signs that there had been а fire 
were a little smoke on the roof, split tiles, and the partial burn- 
ing of а few feet of wood moulding round the advertisements. 
The complete escape of the carriage coupled to the locomotive 
is a point in favour of separate locomotives. The cause may 
have been (1) a lighted match thrown down bya man just before 
leaving, or (2) the emergency oil lamp which may not have been 
extinguished, or (3) spontaneous firing of oily waste in the 
cup»oard. No large amount of oil waste is kept on the loco- 
motives, and spontaneous firing, I believe, does not occur with 
small quantities. 


MUNICIPAL ELECTRICITY ACCOUNTS. 


CROYDON. 


The statement of accounts and balance-sheet relating to the 
county borough of Croydon for the year ended March 31, 1908, 
shows that the total capital expenditure at that date amounted 
to £541,411. The total income last year under revenue account 
566,957, and the total expenditure £31,133, leaving a gross 


surplus of £355,800. The following is an abstract of the revenue 
account for the year ended March 31, 1908 : 
| Income. 
Bale of current, st 333 £58,110 
Public lampe ........................... ЖОЛКУСУ ОЛЕГ Г 1,555 
Meter nr... y RP POE IDE 971 
Bündry reep: ааа era S ART a - 251 
Balance from last year's account T 70 
£66,937 
3 Expenditure, 
Generation ............... CCC £19,210 
Distribution . C ТОЛКА РС УУ 2,587 
Bühne ¼:ͤ———3 1,404 
Rents, rates, and taxes ....................................55›..,...›ә. 2,462 
Management expenses ............................... . ẽ.ã . 5,625 
Insurance, parliamentary, and other ехрепвев..................... 462 
Sündry expendllure . нве base svn Par ansa 1,585 
£31,133 
Balance to net revenue account ....................................... 55,800 
Balance carried forwar¶MMddddMa— t . . 4 
£66,957 


From the net revenue account £5,000 has been transferred to 
the reserve fund, which now stands at £22,410, and £3,000 has 
been allocated to improvements in public lighting and distribu- 
tion, leaving a balance to that account of £14,490. The number 
of Board of Trade units generated during 1908 was 7,005,141, 
compared with 6,027,558 in 1907. ОЕ last year’s number 
5,875,005 units were sold, 592,228 units were used on works, 
and 537,910 were unaccounted for. The number of publio 
lamps last year were 418 arcs and 148 incandescent lamps, 


against 418 arcs and 134 incandescents in 1907. The total 
maximum supply demanded was 3,255 kw. last year; the 
demand during the previous year was 5,581 kw. 


COLCHESTER. 


The statement of accounts relating to the working of the 
Colchester Corporation electricity undertaking to the year ended 
March 51, 1908, states that the capital expenditure at the end 
of the year was £76,923, against £71,276 at the end of 1906-7. 
The revenue for last year amounted to £14,406, and the expendi- 
ture to £9,467, leaving a gross profit of £4,933, which borea 
ratio of 6°65 per cent. to capital. The percentage of gross 
profit to capital in 1906-7 was 7:97 per cent. Interest on loans 
absorbed £2,109 and sinking fund £2,850, against £1,919 and 
£2,501 respectively in the preceding year. The financial result 
of last year's working was a deficit of £22; the result of the 
previous year was a surplus of £1,224. "The capacity of the 
dynamos at March 31, 1908, was 2,030 kw., compared with 
1,280 kw.; the maximum load reached 886 kw., against 852 kw.; 
the load factor was 17°75, against 16:55 ; the number of 8-c.p. 
lamps connected at end of year was 47,370, the figures for the 
preceding year being 42,571 ; the units sold numbered 1,381,842, 
against 1,218,657 ; and the units sold per 8-c.p. lamp (connec- 
tions during year being averaged) being 19, against 17. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Students' Visit to Neweastle-on-Tyne. 


We have received а programme of the visit to Newcastle 
arranged by the Students’ Section. The party will leave 
St. Pancras Station on Monday, July 6, at 9.50 a.m., 
arriving at Derby 12.30 p.m., and will visit at 2.30 p.m. 
the works of the Midland Railway Company; the party 
will proceed from Derby by the 4.45 p.m. train, arriving 
in Newcastle at about 8 p.m. On Tuesday, July 7, the 
works of Messrs. Ernest Scott and Mountain will be 
visited. On Wednesday visits will be paid to the works of 
Messrs. Armstrong, Whitworth, and Co., Limited, and to the 
works of Messrs. J. H. Holmes and Co. The works of Messrs. 
Clark-Chapman, Limited, and the Consett Ironworks will be 
visited on Thursday, and the shipyards of Messrs. Swan, 
Hunter, and Wigham Richardson, and the Horden Collieries, 
Limited, on Friday, the tour winding up with a visit on 
Saturday to the Carville powér station of the Newcastle Power 
Company. 

The tickets for the return journey from London will cost 
28s. 4d. each, and may be obtained direct from Messrs. Thos. 
Cook and Sons, of Ludgate-circus, on addressing a written 
request to them. The special tickets are only available to 
travel from London by the 9.30 a.m. train on Monday, July 6, 
and to return by the 12.42 p.m. train from Newcastle on 
Saturday, July 11. Arrangements have been made with the 
County Hotel, Newcastle, and members of the party will be 
accommodated on the following terms: (a) bed and breakfast, 
including attendance, 5s. 6d. each per day ; (b) inclusive terms, 
10s. 6d. per day, including bed, light, attendance, and all table 
d'hóte meals. 

It is suggested that those taking part in the visit meet 
together for dinner at the hotel on Friday evening, July 10. 

А few days previous to the date of the visit а final list of 
detailed arrangements will be forwarded to members of the 


party. 
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APPOINTMENTS VACANT. 


Engineer Fitter, St. Patrick’s College, Maynooth. A i am 
to Mr. S. Sharp, 34, Great George-street, London, S.W. See 
advertisement. 

Senior Draughtsman, Well versed in design and manvfacture 
of high-lift turbine pumps. Applications to No. 858, Electrical 
Engineer Office. See advertisement in last issue. 

Charge Engineer, Bristol Corporation, Avonmouth sub-station. 
Salary, 258. per week, rising to 35s. Applications to the city electrical 
engineer, Мг. H. Faraday Proctor. бее a lvertisement. 

Head of the Physics and Electrical Engineering Department, 
Northern Polytechnic Institute, Holloway, London, N. Salary, 
£300 per annum. Applications by June 29. See advertisement in 
last issuo. 


FORTHCOMING EVENTS. 


Institution of Electrical Engineers.—Thursday, June 25, annual 
conversazione at Natural History Museum. 

Incorporated Municipal Electrical Association. — Tuesday, 
June 30, to Friday, July 3, inclusive, annual convention at 
Nottingham, 
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COMPANIES’ MEETINGS AND REPORTS. 


ARON ELECTRICITY METER. 


The eleventh ordinary general meeting of the Aron Electricity 
Meter was held on Tuesday, Mr. Н. Hirst, M. I. E. E. (the chairman), 
presiding. 

The CHAIRMAN said it was only six months since he had the 
sse of addressing the sharebo‘dcrs of the Company and putting 

fore them in very great detail the present financial position, so that 
he bad very little to say except to.place before the meeting a report 
of the six months’ work which, he was pleased to ғау, had borne out 
their prognostications. They had had a record six months in their 
history, as a glance at the credit side of their profit ar d loss account 
would show. The figures on the debit side were in close resemblance 
with those of their last balance sheet, allowing for the fact that it 
deals with only half the period. As regarded the balance sheet, a 
flight increase in stock and outstandings was due to the increased 
business. The rest of the items were similar to the previous report, 
except that loans against short notice had been reduced by £4,000, 
but cash at bankers and in hand was iucreased by more than that 
amount. He next referred to two events of special interest to the 
Company. One was that the Board of Trade had pasted their pre- 
payment meter for alternating currents—up to the present the only 
alternating-current prepayment meter on which this distinction has 
been conferred— and if they might be so sanguine as to hope that that 
system of metering would become as popular for electric light asit had 
become in certain quarters for gas, it was bound to prove a good 
thing for them in the future. The system of prepayment had not, as 
would be understood, hitherto been much in demand for electris light 
whilst the electric light was the commodity for the rich and more 
luxurious classes, but now, with the cheapening of the supply and the 
advent of the Osram and other metallic-filament lamps, which saved 
from 50 to 70 per cent. of the current, electric lighting bade fair to 
become the poor man's illuminant as well. There was reasonable 
ground to hope that the business in these prepayment meters— 
familiarly known as the '' penny-in-the-slot" meters—might assume 
considerable dimensions. The second incident of considerable interest 
to the meeting was their success with a taximeter. 


Mr. Rocer W. WALLAcEk, К C., seconded the motion, which was 
carried unanimously. 
The dividend of 7 per cent. recommended by the directors on account 


of arrears on the preference shares was approved. 


BRUSH ELECTRICAL ENGINEERING. 


The ninetcenth ordinary general meeting of the Brush Electrical 
Engineering Co. was held on Tuesday, Lord Vaux of Harrowden (the 
ehairman) presiding. 

The CHAIRMAN, in moving the adoption of the report, referred at 
the cutsct to the reduction of capital. In fixiog the reduction of 
13s. Ad. рег share, they naturally took into consideration the fact that 
the reserve funds would be absorbed in the general writing down of 
the assets. Both the general reserve fund and the reserve fund for 
depreciation of plant and buildings had, therefore, Шерне апа 
th« y had aleo absorbed thecarry forward from 1906, and the fund they 
bad established to provide for risks under the Workmen's Compensa- 
tion Act at the time they were bearing these risks themselves, It 
would be seen from the balance-theet that the depreciation reserve 
fund of £58,500 had been written off the item p:operty,” and that 
property account, after adding expenditure during the year, stood at 
£300,(51. The patents and goodwill account bad been written down 
by 281,367, and now stood at the round figure of £100,000. Invest- 
ments had been written down from £164,522 to £101,355. The item 
of stock showed a large reduction, mainly duc to the fact that they 
entered the fiscal year 1907 with an abnormally heavy amount of 
work in progress, and in December last a special effort was made to 
get as much as possible finished and invoiced before the close of the 
year, so that on Jan. 1, 1908, the work in Progress was comparatively 
small. Turning to the other side of the balance-sheet, it would be 
seen that reduced preference and ordinary share capital stood at 
£340,976. As regards loans and advances, the loan from the 
British Electric Traction Co. at the end of 1907 was £48,324, but 
that sum had since been somewhat reduced. The bank overdraít 
showed a reduction of about £20,000 compared with tbe figure in the 
previous balance-sheet, while theamountowed by themon trade accounts 
was about £48 000 lees. The output from the works for the year had 
been a record one, but unfortunately a good deal of the business done 
had to be taken at very low prices. and profits had been quite dispro- 
portionate to the amount of work turned out. That uusatisfactory 
result was due to three principal causes: (1) strenuous competition ; 
(2) the after effects of the strike of some of their workmen ; ($) insuffi- 
cient working capital. With regard to the first of these causes, he 
was glad to say that signs were not wanting in the electrical engi- 
neering industry of a desire on the part of manufacturers to hold out 
for better prices, and prices which would at least give some reasonable 
prospect of a living profit being earned. They hoped, therefore, that 
some improvement might be looked for, although it would be under- 
stood that, exposed as the British manufacturers were to unrestricted 
foreign competition, any general movement to enhance prices was 
badly handicapped, and until some amelioration came in that direc- 
tion it must remain a hard struggle. As regarded the strike, there was 
no doubt that, coming as it did. just at a time when the shops were 
pressed to their utmost capacity, the effects were very serious and far 
reaching. It was not possible to immediately replace a large number 
of workmen who had become accustomed to their methods and to 
their class of work, and who had arrived at a certain standard of 
efficiency ; and although they were able to fill up the places 
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of the men who left, it was only after a lengthy weediog-out 
process, extending over many months, that they reached any- 
thing like their former efficiency in the shops affected. Another 
disability under which they had been working, and which had 
had an adverse effect upon profits, was the lack of sufficient work- 
ing capital. With regard to future prospects, they hoped that the 
demand for tramear:s for use in the United Kingdom would show some 
revival before long. Dnring the last two years the number of enquiries 
for tramcars and trucks in this country had been very small, and that 
had compelled the Company to cultivate foreign markets, but they 
preferred home orders if they were to be obtained at fair prices. At 
present there was a temporary lull in the demand for main - line rolling- 
stock. Contracts of that class were peculiar, in that they usually 
came in groups, and were generally of considerable magnitude, во that 
it was difficult to take the sanie advantage of the demand when it 
arose a8 would be the case if the requirements were more regular and 
sustained. For steam and electrical plant the demand was of а more 
regular character, but owing to the great competition, both home and 
foreign—the latter especially—it was not easy to keep the shops filled 
with orders at remunerative prices. He hoped tht before long some 
means might be found which would enable electrical manufacturers to 
supply their products ata fair margin of profit. In the meantime, 
every means possible to cconomise on working expenses and establish- 
ment charges by concentration апа otherwise were being taken. 
Before concluding, the chairman made a short announcement of a 
а personal nature. He had now, he said, had the honour of being 
their chairman for some years, but he found that other interests had 
grown and that it was difficult to devote as much attention as was 
necessary to the affiirs of the Brush Oo. The Brush Co. now more 
than ever required daily personal attention, and though he came to 
London every week his home wasin thecountry. Under these cireum- 
stances, Mr. Garcke, who was in former days intimately associated 
with the Company, had consented to take a seat on the Board and to 
accept the office of chairman for the present. Мг. Gircke informed 
him that although he was willing to do so now he could not promise 
that it would be a permanent arrangement. as other and important 
interests bad to be considered. Though resigning the office of chair- 
man, he would retain his seat on the Board and continue to do all in 
bis power to further the interests of the Company. 

Mr. W. L. MapcgzN, M. I. E. E., seconded the motion, which was 
unanimously adopted. 

The retiring director (Mr. Madgen) was re-elected, after which the 
CHAIBMAN proposed that Mr. Garcke be elected a director of the 
Company, which was seconded by Mr. MARCHMENT and agreed to. 

Ап extraordinary general meeting was then held to consider a 
resolution to subdivide the shares. | 

The CHAIRMAN moved: ''(1) That each of the 150,000 fully-paid 
non-cuniulative 7 per cent. preference shares of the Company of 
£1. бв. 8d. each te subdivided into four fully-paid non-cumulative 
7 per cent preference shares of 63. 8d. each ; (2) that each of the 
105,732 fully-paid ordinary shares of the Company of £1. 63. 8d. each 
be subdivided into four fully-paid ordinary shares of 6s. 8d. each." 

The resolutions were seconded and carried unanimously, and a vote 
of thanks to the chairman concluded the proceedings. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS. 


Àn extraordinary general meeting of shareholders in the Buenos 
Ayres and Belgrano Electric Tramways Оо. was held last week, Mr. 
J. B. Ooncannon (chairman of the Company) presiding. 

Mr. J. BARBER GLENN proposed a resolution contained in the notico 
convening the meeting, which was to the effect that upon the comple- 
tion of the sale of the Conipany's undertaking, under the agreement 
dated April 20, 1907, between the Company and La Com ie 
Générale de Tramways de Buenos Ayres, the sum of £7,500 be paid to 
the directors as additional remuneration for their special services in 
negotiating and carrying into effect such sale, and authorising them 
to also pay additional remuneration, not exceeding the amount of 
£5,0C0, to the officers and servants of the Company. To his know- 
ledge the directors had had а very large amount of work to do, and 
they had brought to bear upon the sale of the undertaking au amount 
of technical skill which was not often found in the city of London. 

Мг. Е. Н. Srmpson seconded the motion, which was agreed to 
unanimously. 


BIRMINGHAM AND MIDLAND TRAMWAYS. 


The twenty-fourth ordinary general meeting of the Birmingham and 
Midland Tran:ways was held last week, Mr. О. 8. B. Hilton, chairmau 
of the Company, presiding. 

The CHAIRMAN, in moving the adoption of the report, explained 
that the income of the Oompany was derived from three distinct 
sources: (1) tramways ; (2) electric supply; and (3) investments in 
subsidiary companies controlled and worked by a joint committee. 
Referring to the balance-sheet, he said capital remained at tho same 
figure as last year. The loan from the City of Birmingham Tramways 
Co. remained at the same figure—namely, £75,000. Depreciation 
and reserve remained at the same figure—namoly, £79,743. Renewals 
account had been raised to £4,000 by the addition during the year of 
£1,500, and it was the intention of the directors to add to this fund 
yearly, in addition to finding the necessary amount for the redemption 
of debentures, and when possible adding to the general reserve for all 
purposes. Finally, there was transferred to the profit and loss aocount 
£58,471. Capital expenditure had been increased by £25,000, less 
an amount of £644 which had been realised by sales. Of this sum 
£8,714 had been spent on the tramway account and £16,105 on 
electric supply. Investments had been increased during the year by 
a small sum of £3,500, and was represented by debentures in the 
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Motor Omnibus Oo. Turning now to the profit and loss account, the 
traction section showed a decrease in traffic receipts of £15,640, which 
was accounted for mainly by the fact that during the first six months 
of 1906 the receipts on the Dudley line came into the coffers of the 
Oompany. The lease had since expired, so they no longer got those 
receipts. The expenses, on the other hand, showed a decrease of 
about £4,200 on the working account, and a total decrease of £6,000. 
These expenses would have been reduced still further but for the 
increased rental which was now payable to the Corporation of Smeth- 
wick in consideration of an extension of tenure which was granted by 
the Corporation. With regard to the lighting and supply section, 
they had had an increased sale by meter amounting to £2 200, which 
was most satisfactory. The current supply for traction purposes had 
declined by £1,200, due to the loss of the supply to the lines in 
Birmingham, but there was а net gain in receipts of £1,000, whereas 
expenses had only increased by £122. This side of their business 
continued to show a marked and satisfactory increase, while the 
expenses, owing to the largely increased output from the station, con- 
tinued to fall. He was sorry to see that there was a tendency in every 
direction to endeavour to reduce the price of current, but the policy of 
the directors had been, and would be, to take no business that did not 
show a fair margin of profit on its own merits. The chairman then 
referred to the investments of the Company and to the motor service. 

Sir ERNEST SPENCER seconded the resolution, which was carried 
unanimously. 

Sir E. Spencer and Mr. J. A. Lycett were re-elected directors of the 
Oo npany. 


R. WAT GOOD AND CO. 


The eighth general meeting of R. Waygood and Co. was held on 
Tuesday at the Cannon- street Hotel, Oannon-street, E. O., Mr. Henry 
С. Walker presiding. 

The OHAIRMAN, in moving the adoption of the report, congratu- 
lated the shareholders on the result of the year's working, the 
balance-sheet being an improvement on any 5 submitted. 
Tho engineering trade throughout the country, he said, had been ve 
bid during the past year, and competition exceedingly keen, whic 
had made it necessary to doa larger turnover, in order to maintain 
the same profit. The directors had been able, by dint of hard work, 
and the hearty co-operation of their employés, to accomplish that 
result. Owing to the condition of the money market in the early 
part of the year a number of bad debts had been incurred. The 
management had been able to secure a continuation of the work in 
the direction of fitting lifts in ocean liners. Following the successful 
installation of passenger and goode lifts in the ‘‘ Lusitania” and 
' Mauretania,” the Company had fitted up several large shipe for 
other lines. The output during last year had been larger than in any 

revious 12 months, both in tonnage and in number of lifts, which, 
including hand lifts, had been between 1,000 and 1,100. Among 
special places where they had fitted their lifts during the period under 
review might be mentioned Ohatsworth House, Derbyshire, and 
Compton House, Eastbourne, for the late Duke of Devonshire, and 
they had also carried out work for other members of the nobility. 
They had been also successful in obtaining orders from various Govern- 
ment departments, hospitals, infirmaries, hotels, railway companies, 
clubs, and co-operative societies, and they had also completed one of 
the cliff lifts at Bournemouth for the Corporation. Lifts in some 
cases might be called luxuries, but, as a rule, they were necessities, 
and but for the modern lift, which R. Waygood and Oo. had been 
pioneers in bringing to its present state of efficiency, the advance of 
the building and allied trades could never have been what it was. 
The profit on trading (£61,327) showed a considerable advance on that 
of last year. An interim dividend on the ordinary shares of 5 per 
cent. had been paid, and the directors now recommended the payment 
of 7 per cent. for the six months ending March д1, 1908, making 6 per 
cent. for the year, carrying forward a balance of £3,544. 

Mr. R. Percy SELLON seconded the motion, which was carried 
unanimously. 


ALUMINIUM CORPORATION. 


The report of the Aluminium Corporation for the period since 
its incorporation on April 10, 1907, to March 31, 1908, states that 
good progress had been made with the Dolgarrog works, for the 
construction of which the Company was primarily formed. The build- 
ings of the power-house and furnace-house are completed, much of the 
plant is already installed, and as soon as the pipe line is finished the 

roduction of aluminium at these works will commence. The pipe 

ine is expected to be ready for service in August next, and the exist- 
ing natural storage afforded by the Company's water rights should 
give ample water power during the earlier stages of production in the 
summer until the works come into full operation. Since the date of 
the prospectus it has been decided not to erect a sub-station near the 
works of the North Wales Power Co., but to put such sub-station at 
Dolgarrog, thus concentrating all the works under the same roof. While 
this bas involved the construction of а transmission line, the materials 
for which were furnished by the North Wales Power and Traction 
Co., the additional cost will be amply justified by the resulting con- 
venience and economy in operating. The Wallsend works, which 
were referred to by the chairman in his address to the statutory 
meeting, are now completed and partially in operation. Aluminium 
of high quality is being produced. In conjunction with the furnace- 
house, carbon works have been erected on an adjoining site capable 
of manufacturing carbon electrodes to supply the whole of the 
Company’s requirements at Dolgarrog as woll as at Wallsend. The 
leases of valuable bauxite properties in the South of France have 
been acquired, so that the Company is now mining its own bauxite 
for the production of alumina, instead of purchasing the latter 
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in the open market, as was at first contemplated. In conjunction 
with one of the largest chemical companies in Great Britain, the 
Corporation is forming the Bauxite Refining Oo., and will hold 
three-fourths of its shares. The refining company will purchase 
bauxite from the Oorporation at a price more than sufficient to cover 
the cost of production, and will supply alumina to the Oorporation at 
a fixed rate of profit. In addition to the demand for aluminium in 
ingots there is a т large demand for sheets, and the directors have 
accordingly concluded arrangements with an important company to 
erect iiid equip rolling mille, which will supply the Corporation's 
requirements for aluminium in sheets at a fixed and reasonable rate of 
ое The developments referred to have necessitated further 

nanoial provision, and £150,000 first деш debentures have been 
created. Arrangements are being made for the issue of £100,000 of 
these debentures, and shareholders will be given an opportunity of 
applying for them. They will give a first charge over the whole 
undertaking. and the holders will be entitled to exchange them at 
their face value for 7 per cent. participating preference shares at any 
time before Dec. 31, 1913, when the debentures are redeemable. 


BUENOS AYRES GRAND NATIONAL TRAMWAYS. 


The report of the Buenos Ayres Grand National Tramways Oo. for 
the year ended March 31 last states that the gross receipts of the lines 
ова by the Company (consisting of the Company's lines and those 
of the Buenos Ayres New Tramways Oo.) amounted to £380,969, as 
compared with 2521, 256 for the previous year. The working expenses 
amounted to £242,118, as compared with £220,589. The net receipts 
amounted to £138,851, as compared with £100,867. The Grand 
National Co.'s share of the net receipts amounted to £91,447, as 
compared with £68,406. After payment of London administration 
expenses, interest on debentures, etc., there remained a balance of 
£37,841, from which £3,502 has been transferred to debenture 
reserve funds and £3,726 to income bondholders’ interest account. 
The directors recommend to place £3,293 to contingency fund 
(bringing that fund up to £7, , and that £4,819 be carried forward. 
Continued progress has been made with the work of converting for 
electric operation the joint system of this Oompany and of the Buenos 
Ayres New Tramways Co., and ot constructing further lines authorised 
by concessions from the municipality of Buenos 1573 At March 31, 
1908, there had been converted a total length of 851 miles, of which 
about 81 miles were being operated. 


NEW COMPANIES REGISTERED. 


Premier Electric Heaters.—Rogistered June 4. ur Wa £2,000 
in £1 shares. Objects: to adopt an agreement with G. H. Oollins 
and H. F. Oollins for the acquisition of the business carried on as the 
Premier Electric Heating Oo. Registered office: Ashley-street, 
Birmingham. 

Kirkstall Forge Co., Limited.—Registered June 5. Capital, 
£150,000 in £1 shares (155,500 preference). Objects: to carry on the 
business of manufacturers of iron and steel forgings, steel converters, 
iron and steel manufacturers, iron, coal, metal, and general miners, 
smelters of ores, metals, or minerals, salt masters and manufacturers, 
engineers, ironmasters, and founders, general contractors, makers of 
railway -rolling-stock, engine, carriage, wagon, and motor builders, 
etc. No initial public issue. 


Leeds and Bradford District Electric Railways, Limited.— 
Registered June 5. Capital, £60,000 in £1 shares (40,000 preference). 
Objects : to adopt an agreement with the Railway and Tramway Trust 
relating to the transfer to the company of the Morley and District Light 
Railway Order, 1901, etc., and to carry on the business of tramway, 
railway, omnibus, electrical, steam, or other mechanical carriage and 
van proprictors, carriers of passengers and goods, electricians, elec- 
trical, water, and gas engineers, suppliers of electricity, etc. No initial 


public issue, 
Liens Registered. 


British Hosiery and Electrolytic Bleaching Co., Limited, 
Nottingham and London.—4A memorandum of satisfaction in full 
of a debenture, dated Dec. 21, 1905, securing 8250, has been filed. 


Nigeria Bitumen Corporation, Limited, London, E.C.—Par- 
ticulars required by Sub-Section 4, Section 14, of the Companies’ Act, 
1900, May 20, desig. to a series of £25,000 debentures of £3,125 
each. No trustees. Property charged: all rigs and other oil-boring 
apparatus and machinery in the colony of Southern Nigeria. 


Phillips's Commutator Grinder Co., Limited, London, —Issue 
on May 8 of £100 5 per cent. debentures, part of series created 
Aug. 19, 1904, to secure £5,000. Oharged on the company’s under- 
taking and property, present and future, including uncalled capital. 
No trustees. Total amount previously issued of same series, £850. 


St. Helens Cable and Rubber Co., Limited, Warrington. — 
Trust deed registered May 19 for securing £100,000 debenture stock. 
Trustees: T. O. Callender and D. Sinclair. Property charged : 
freehold and leasehold ‘hereditaments situated at St. Helens and 
Warrington ; also the undertaking and assets, present and future, 
including uncalled capital. 


Electrolytic Alkali Co, Limited, Middlewich.—lIssue on 
May 23 of £500 and on May 25 of £100 44 per cent. debentures, 
part of series created July 9, 1904, to secure £50,000. Charged on 
the company's undertaking and property, including unoalled capital. 
Trustees: Liverpool Mortgage Insurance Co., 6, Castle-street, Liver. 
pool. Total amount previously issued of samc series, £36,900. 
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Sunderland District Electric Tramways, Limited. A trust 
deed dated May 29, 1908, to secure $20,000 5 per cent. prior lien 
debentures, has been registered. Property charged: benefit of the 
Houghton-le-Spring and District Tramway Order, 1900, tramways, 
fixed machinery and plant, two acres of freehold land at Newbottle, 
Durham, and the company’s undertaking and other assets, including 
uncalled capital. Trustees: C. S. Cockburn, Sutton Rock, Ohester- 
field, and C. Eves, Capel House, 54, New Broad-street, Е.С, 


Buonos Ayres Electric Tramways Co. (1901), Limited.—An 
acknowledgment of indebtedness under seal, dated May 27, 1908 
(supplemental to a trust deed dated March 30, 1906, and acknow- 
ledgment of indebtedness dated March 7, 1907), to secure a further 
£20,000 second or ‘‘B” debentures, making, with £51,600 already 
created, a total of £71,600, out of а total authorised sum of £100,000, 
has been registered. Ae Е charged: Oertain tramway concessions, 
freehold land rights, and the company’s undertaking and property, 
present and future, including uncalled capital. Trustees : : 
Greenwell, 2, Finch-lane, E C. ; and Е. О. Tearks, 145, Leadenhall- 
street, E.C. 


Sumatra-Deli Rubber Estates, Limited. — Particulars of 
£50,000 debentures, created by resolution of May 13, and secured by 
a trust deed dated May 20, 1908, have been filed pursuant to 
Section 14 (4) of the Companies Act, 1900. The abovo-mentioned 
trust deed has also been registered. Property charged: By deben- 
tures—The company’s undertaking and property, present and future, 
including uncalled capital. By trust deed—Two concessions or leases 
for the carrying on of an agricultural undertaking on lands in Sumatra 
known as the Laut Tador and Mendaris plantations, and the company’s 
undertaking and property, present and future, including uncalled 
capital. Trustees: M. Kempner, Berlin, and Е. W. Darch, 20, East- 
cheap, EO. An issue on May 20 of £30,020 5 per cent. debentures, 
part of above-mentioned series, has also been registered. 


Nairobi Eleotrio Power and Lighting Co., Limited.— £6,000 
6 per cent. first mortgage debentures, created July 24, 1907, and 
dated May 29, 1908, have been registered. diri charged : the 
company's undertaking and property, present and future, including 
uncalled capital, but excluding (a) £1,5)0 deposited in the joint 
names of the Crown Agents for the Colonics and the National Bank 
of Iudia ; (/) uncalled capital ор 10,000 preference and 6,000 ordinary 
shares of £1 each ; and (c) a contract dated July 26, 1906, and power 
conferred thereby, save so far as the company shall hereafter, with 
the previous consent in writing of the Commissioner for the East 
Coast Protectorate or the said Crown Agents on his behalf, subject the 
same tosuch charge. No trustees. Issue on May 27 of £200 deben- 
tures, part of s»ries created April 8, 1908, to secure £4,000. Property 
charged: as above. No trustees. No previous issue of same series. 
A memorandum of satisfaction in full of five scrip certificates, four 
dated Oct. 30, 1907, and one dated April 25, 1908, securing £5,450, 
has also been filed. 


PERSONAL. 


Mr. Groves, manager of the Peterborough Tramways Co., has been 
appointed to a similar but more important office in the city of 

orcester. 

Mr. E. J. Leeot has been appointed sole representative of Messrs. 
Tuck and Co., the well-known asbestos packing апа rubber 
manufacturers. 

Mr. Sydney Potter, chief electrical engineer to the Birmingham 
Tame and Rea District Drainage Board, has accepted an important 
appointment in Mexico, and sails shortly on the Cunarder 

Compania. 

The Partick Town Council have iucreased the salary of the burgh 
electrical engineer, Mr. W. Sillery, by £100 per annum, and that of 
the chief clerk, Mr. A. E. Thomas, by £14, and that of the station 
superintendent, Mr. S. Littlehailes, by £10 per annum. 

We are informed that Mesers. L. E. Wilson and Co. have opened a 
branch establishment at New York Buildings, 67, Stanley-street, 
Liverpool, and have appointed Mr. F. L. Monkhouse, late manager in 
Liverpool for the Walsall Electrical Co., as managing engineer. 

Mr. A. V. Mason, manager of Devonport and District Tramways, 
has been appointed general manager of the South Metropolitan 
Electric Tramways and Lighting Co.’s system at Sutton. Mr. C. W. 
Durnford, engineer under the South Metropolitan Co., has been 
appointed to succeed Mr. Mason at Devonport. 

r. Arthur E. Cotterell, the assistant provincial superintendent 
for the Midlands for the National Telephone Co., is about to take up 
a similar position of wider responsibility in the southern province. 
The position which he vacates will be filled by Mr. John Scott, who 
is at present the district manager at Manchester. 

Messrs. Dorman and Smith are removing their London office and 
stock-room from Oharing Cross-road to more commodious premises at 
17, Victoria-street, Westminster. The new offices will be in charge of 
Messrs. Sambidge and Ward, engineers, who have had much experience 
of both the technical and business sides of electrical works. 

Mr. A. B. Mitchell, mains superintendent of the Glasgow Corpora- 
tion electricity department, was entertained to dinner on the 12th 
inst. by his colleagues on the occasion of his forthcoming marriage. 
Mr. W. W. Lackie, chief electrical engineer. presided, and in pro- 
posing the toast of the evening, ‘‘Our Guest,” spoke of the esteem in 
which Mr. Mitchell was held by his fellow officials. 

The annual outing of the staff of the Linolite Co. was held on the 
13th inst. Catching the 8.10 a.m. train from Vauxhall the party 
journeyed to Clandon, accompanied by Mr. A. S. E. Ackermann, 
engineer to the company, Mrs. Ackermann, and Mr. R. L. Matthews, 
assistant manager. After lunch, a spot was chosen for the annual 
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cricket match, Office v. Works, the laurels of which event were earned 
this year by the works. Tea was welcomed at 5.30 p.m., the party 
eventually returning to town by the 8.30 p.m. train after having spent 
a very enjoyable day. 
We are informed that Mr. Philip D. Ionides, who has acted for the 
st eight years as the manager in Scotland for the British Westing- 
98 Electric Oo., will resign that position in the autumn to join 
Mr. Wilfrid L. Spence, of 51, St. Vineent- place, Glasgow, in his con- 
sulting practice, the business thereafter being carried on under the 
firm name of Spence and Ionides. Mr. Ionides, after some years of 
American experience following a British training, went to Glasgow in 
1900 to install the Corporation tramway electric plant, and has since 
theu handled all the Westinghouse Scottish business. Mr. Spence, 
rior to opening his own office, was for 54 years engineer and managiug 
director of the British Electric Plant Co., Alloa. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Belfast.—The City Council have decided to purchase a standing 
meter for testing purposes at an outlay of £25. 

Southport.—The Council have decided to extend the condensing 
plant at the electricity works at an outlay of £910. 

Malvern.—The District Council have decided to raise а loan of 
£1,000 for extensiens to the electricity undertaking. 

Radoliffe.— The District Council have decided to extend their 
electricity works and undertaking at an estimated outlay of £14,350. 

Foleshill.— The Electrical Trades Supply, Limited, have ac ꝛepted 
the Council's terms in respect of the installation of the electric light 
at the isolation hospital at Exhall. 

Stockton.—The gross profits on the Corporation electricity works 
duriog the past year were £3,438, all of which, save £266, was 
absorbed in repayment of principal and interest. 

St. Annes.—A Local Government Board inquiry will be held on 
June 25 into the applieation of the Council for sanction to the borrow- 
ing of £3,500 for extensions to the electricity undertaking. 

Telephone Co. of Egypt.—The register of transfers of 44 per сеці. 
redeemable debenture stock is closed until June 39 inclusive, for the 
preparation of warrants for the half-yearly interest due July 1, 1908. 


Manohester.—The Local Government Board liave fixed June 25 
as a date for holding an inquiry into the application of the City 
Oouncil for sanction to the borrowing of £132,500 for the electricity 
undertaking. 

Oriental Telephone and Electric Co.—The register of transfers 
of 4 per cent. redeemable debenture stock is closed until June 30 
inclusive, for the preparation of warrants for the half-yearly interest 
due July 1, 1908. 

Carmarthen.—The electric lighting promoters have written the 
Town Council that the confirmation Bill had passed through the 
House of Commons. They forwarded a map of the district which they 
asked the borough surveyor to certify. 

Weymouth.—The Town Council have granted permission to the 
Electric Lighting Committee to carry a cable across the harbour, and 
also to attach a portion of it to the western side of the harbour bridge, 
subject to the payment of a wayleave of 6d per annum. 

Walsall .—At the last Council meeting, on tho recommendation of 
the Electricity Committee, authority was given for the erection of 
condensing and purifying plant at the oleotricity works at а cost 
of £2,775. Alderman Brownhillsaid it was hoped the expenditure 
would effect a considerable economy both in water and fuel. 

Whitehaven.—At the last Town Council meeting the electrical 
engineer advised that a feeder pillar should be рака on Bransty-row, 
and it was resolved that one should be obtained, and that application 
be made to the Street and Sanitary Committee for leave to erect it at 
a suitable place to be decided on by the surveyor and the electrical 
engineer. 

Arbroath.—The Arbroath Electric Light and Power Oo. have coms 
menced to lay cables along the principal streets. It has been decided 
to run cables out as far as Keppie-road, passing the skating pond and 
public fountain. The light is to be introduced into many shops and 
private houses, and several factories in the town are being supplied 
with motive power and light. 

Dundalk.—The Board of Trade are pressing the Council to carry 
out their obligations under the provisional order granted them in 
1907. The Council have decided to reply to the effect that they were 
awaiting their Bill now before Parliament to receive the Royal assent, 
upon receipt of which they propose to have the necessary plans, etc., 
prepared for the establishment of а generating station. 

Bedford —The Council Electricity Committee have decided to 
purchase 440 yards of armoured cable at an estimated cost of £68, to 
extend the main to Sydney-road at an outlay of £40, and to seal an 
undertaking with the Midland Railway Oo. in regard to the laying of 
cables and fixing lamps along Ford End road bridge. An engine at 
the works is to be reconstructed at an estimated cost of £998. 

Hoylake and West Kirby. — It was reported at the Urban District 
Council meeting that the number of units generated was 26 880, and 
the number sold 21,126. The houses connected to date were 950, and 
the estimated revenue £448. 178. 9d., while the estimated cost was 
£579. 10s. 8d. The net loss for the month was 2150. 12s. 11d., the 
net loss for the corresponding month of last year being £108. 16s. 3d. 

Coventry.—It was reported to the Coventry Electric Light Com- 
mittee at their last meeting that the net profit on the undertaking for 


888 


THE ELECTRICAL ENGINEER, JUNE 19, 1908 


A 


the year amounted to £5,647. 4s. 6d., of which £1,000 is to go to 
the general district fund in relief of rates and the balance to the 
reserve fand. The Couucil are seeking the sanction of the Local 
Government Board to the borrowing of £55,000 for extensions to the 
electricity undertaking. 


Epsom.—The electrical engineer submitted to the Lighting Oom- 
mittee at their last meeting a statement showing that during the 
quarter ended March 31 the receipts amounted to £1,428. 10з. 1d. 
and the expenditure to £700. 10s. 21. The receipts for the ha f. year 
ended Much 31 amounted to £2,238. 17s. 2d., and there was a sum 
of £100 to be collected in respect of private lighting, while the expendi- 
ture for the same period was £1,447. 158. 63. 


Tottington.—The Lancashire Electric Power Oo. have asked the 
Council's permission to cross Turton-road, near Walves reservoir, with 
an overhead Jine. Plans have also been submitted showing the pro- 

ed route of the power cables to be taken overhead on private lands 

rom Brookhouse Bridge to the boundary of the Turton district. The 

Council have kefused their permission, and have requested the company 
to lay the cables below the surface of the roid. 


Denay.—Ths Town Council have considered the advis:bility of 
making provision for lighting Stirling-street and Gla:gow-road with 
electricity, aud have resolved to include as separate items in the 
specification and sche lule such apparatus as miy bs required for that 
purpose, on the fuoting that the Council retain power to omit such 
apparatus if they think proper; and they havo resolved to delay 
deciding finally as to lighting the streets with electricity until offers 
are obtained. 

Wakefield —The report of the city electrical engineer, Mr. H. A. 
Neville, fur the year ended March last is a highly interesting and 
important document. The net financial results obtained by the 
dep irtm: nt are not as good as the previous year, owing to the increased 
heavy expenditures which have had to be met, but the position of tho 
undertaking is sound. The expenditure for tho year works out at 
£6,274. 153, 71 , and gross income £10,703. 158. Lld., giving a gross 
profit of £4,428. 181, 44. | 

Surbiton. —The Local Government Boird have not yet given their 
decision in reference to the electrio light loan applied for by the 
Surbiton Council. Although the matter was not leferred to at the 
Council meeting on Thursday week, the clerk has received a com- 
munication from Mr. Hooper, the inspector who held the inquiry, 
stating that he intends holding an informal conference with the repre- 
sentatives of the Council and of Messrs. Callender on Tuesday, 
June 23, at the Council offices. 


Blackpool —At the last Council meeting during a discussion on the 
merits of the gis and electricity works of the Oorporation, Councillor 
Bailey remarked that electricity made £20,000 during the past year 
and gas £27.000 For every £100 worth of electricity sold they 
made a gross profit of £56 as against £30 for gas. He said it would 
pay the town to develop the electricity department, seeing that they 
were making 56 per cent. above the working cost. In time he 
believed the electricity works would be a better concern than even the 
gasworks. 

Stoke —At the Jast meeting of the Electric Lighting Committee 
of the Board of Guardians, a lengthy detaile! report from 
Messrs. Edwards and Shaw, consulting engineers, on their quarterly 
inspection of the electricity plant and other machinery was 
presented. The reports advised a number of repairs, minor altera- 
tions, and cleaning. Messrs. Edwards and Shaw recommended, now 
the Guardians own all the land between the workhouse and cottage 
homes, that the electricity cables to the homes should take a more 
direct course. 


Stook Exchange.—The Stock Exchange Committee has appointed 
special settling days as under: June 19—British Westinghouse Electric 
and Manufacturing Co.'s scrip (fully and partly paid) for £250,000 
6 per cent. prior lien debentures ; June 26—4Aluniinium Corporation's 
57,520 ordinary shares of £1 each, fully paid, Nos. 1 to 33,775 and 
35,001 to 58,745; July 1— United Sumatra Rubber Estates’ 40,000 
shares of £1 each, fully paid, Nos. 1 to 40,000. The committee has 
also ordered Sao Paulo Tramway, Light, and Power Co.'s 6,000 
additional shares of 100dol. each of capital stock to be quoted in the 
official list. 

Darlington.— At tho last meeting of the Town Council the minutes 
of the Electricity and Light Railways Committee showed that for the 
year ended March 31 last there was a net loss on the light railways 
department of £517. 11s. 7d. On the electricity department there 
had been а net profit of £2,513. 16s. 24d. А report of the Forough 
accountant and borough electrical engineer on the question of the 
depreciation fund and the repayment of the existing loans had been 
considered and referied to the Finance Committee. There was also а 
lengthy report from the electrical engineer dealing with the reduction 
of the price of energy. 


Paignton.—At the Jast meeting of the Urban District Council it 
was reported that Dr. J. A. Purves, engineer, Paignton Electric Light 
and Power Co., had forwarded the plan of the site of the proposed 
generating station, on the side of the railway, and stated that the 
power would be generated by means of producer gas, and that con- 
sequently no chimney would be required ; also that means would be 
taken for the prevention of any vibration. The Council approved the 
Site of the station, and it was agreed that as soon as the clerk received 
the plans of the proposed building he should call a joint meeting of 
the Building and Lighting Committees. 


Essington.—The Water Committee of the Wolverhampton Town 
Council report that the increased demand for water in Essington requires 
additional plant. It is proposed to dismantle the Short Heath pump- 
ing plant and erect a new pumping-house for electrically-driven 
pumps, each capable of raising 5,000 gallons per hour. The power 
wil be obtained from the Midland Electric Power Co., who will 


provide the cable, the committee to make an agreement for 10 years at 
a rental of £20 per year towards the cost, and the payment of $d. per 
unit of energy consumed. This will be a saving of £125 per year on 
the existing cost of maintenance of the works at Short Heath. 


Paisley.—At a meeting of the Electricity Committee of the Town 
Council the clerk read а report by Mr. Parkinson, the electrical engi- 
neer, on the cost of supply wanted to Johnstone, to the effect that 
the capital expenditure necessary to give a supply of 500 kw. would 
be as follows : (1) to supply and distribute electricity in the burgh, 
£21,000 ; (2) to supply energy in bulk at a central point in the burgh, 
the distribution to be carried out by the Johnstone authorities, 
£12,200; (3) to supply in bulk at the Paisley burgh boundaries, 
£7,000. The clerk was instructed to communicate a note of those 
costs to the Johnstone authorities, and to ask whether they have 
anything to propose in view thereof. 

Coombe and Malden.—The Board of Trade having written to the 
Parliamentary Committee of the District Council asking for the 
Council's observations in respect to the description of the system pro- 
posed to be adopted by the undertakers for the supply of energy 
under the Maldens and Ooombe Electric Lighting Order, 1907, the 
clerk was authorised to confer with a municipal electrical engineer on 
the subject. At a subsequent committee meeting he submitted a 
professional report critieising the system proposed to be adopted by 
the County of London Electric Supply Co., and the committee ac:ord- 
ingly directed the clerk to communicate with the company intimating 
that the Council would like an interview with them prior to formu- 
lating its reply to the Board of Trade. 


Swansea.—The Swansea borough accountant, Mr. Hopton, has 
submitted to the Finance Committee of the Swansea Corporation a 
statement which shows that the profit over the sale of the municipal 
telephone system to the National Co. was £894. 14s. 11d. Alderm in 
Solomon said the original estimated profit was £1,600 to £1,700, but 
the borough accountant said he knew of no such estimate. The Mayor 
said he was rather disappoiuted, because he thought the profit would 
be about £1,400. Mr. Solomon said probably the difference would be 
found in that the Corporation worked the exchange from March to 
August, and that the National Оо. had not paid them. The Acconn- 
tant, however, said every halfpenny had been paid. Eventually it 
was decided to refer the account to a sub-committee. 


Lowestoft. —The Electric Lighting Committee of the Town Ooun il 
have received a letter from the Local Government Board referring to 
the application of the Town Council for sanction to borrow £1,500 for 
the construetion of a railway siding to the electricity works and the 
provision of a locomotive. With reference to the application for 
sanction to borrow £1,000 for free wiring, the Board asked for details 
of the expenditure of the previous loan of £940 sanctioned, and a 
statement showing how the proposed sum of £1,000 is made up. The 
chief clerk has been directed to forward the particulars required. The 
part of the letter referring to the siding is deferred for further considera- 
tion till after the inquiry. The deputy town clerk has submitted quota- 
tions for insuring the free-wiring installations of the Council placed in 
various properties in the borough, and has been instructed to insure 
same in the Sun Fire Office at a premium of 5s. per cent. up to an 
amount of £2,000. 

Liquidatiens.—The London Gazette announces that for the purpose 
of carrying into effect the scheme for the conversion or exchange of the 
55 secured notes of the Underground Electric Railways 

. of London, and for other purposes, the company has been 
wound up voluntarily and Sir George Stegmann Gibb, of Hamiltou 
House, Victoria.embankment, the deputy chairman and managing 
director of the company, appointed liquidator. The creditors of the 
Brockie-l'ell Are Lamp are required to send the particulars of their 
debts or claims to Mr. Н. McLellan, of 6A. Devonshire-square, 
London, the joint liquidator with Mr. R. Warner, 10, Walbrook, 
London, and Mr. D. Watson, 102, Charing Cross-road, London, by 
July 6. А general meeting of the members of the Gardner Electric 
Drill and Hammer Co. will be held at 138, Salisbury House, London- 
wall, E.C, on July 8 at 12 noon, for the purpose of receiving the 
liquidator's account. 

Gravesend.—The electrical engineer has submitted his annual 
report for the fifth completed year, and it has been adopted: 
Units generated 1,173,976, ditto year ending March 31, 1907, 
1,087,650; units sold to tramway company 410 411, ditto year 
ending March 31, 1907, 419,492; units sold to consumers 561,817, 
ditto year ending March 31, 1907, 288,167; units sold to public 
lighting 169,975, ditto year ending March 31, 19.7, 152,630 ; units 
used on works 132,737, ditto year ending March 31, 1907, 112,889 ; 
units unaccounted for 99,036, ditto year ending March 31, 1907, 
113 925. Comparing the year now completed with the year ending 
March 31, 1907, the fuel cost £2,433, or 62d. per unit sold, as against 
£2,472, or ‘69d. per unit, during previous year; 5,181 tons of coal 
have been used, equalling 7:551b. per unit, as against 3,891 tons, or 
10-12ib. per unit, during the previous year. At last year's charges 
for fuel this reduced consumption is equivalent to a saving of £855. 


King's Lynn.—The electrical engineer has reported to the Electricity 
Committee that since the last meeting applications had been received 
for three additional connections, consisting of 18 lamps of 8 c.p. or 
equivalent, making a total of 624 connections and 29,516 lamps. Не 
also reported that all the outside wood and ironwork at the generatiug 
station, and the lamp arches in High-street and Norfolk-street, were 
being painted ; further, that since the expiration of the coal contract 
he had obtained a supply at 9s. 2d. per ton, and also at 5s. 6d. per 
ton. His action was confirmed. The following statement was sub- 
mitted : units generated, April, 1908, 41,774 (April, 1907, 41,679) ; 
total units sold to private consumers (light and power), 25,425 
(22,639) ; units sold at lighting rates, 10,665 (9,403) ; units sold at 
power rates, 12,757 (15,236) ; cost of fuel, stores, repairs, and wages 
at station, £161. 19s. 6d. (£146. 17s. 7d.) ; cost per unit generated, 
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0:9306d. (0 8547d.) ; wages of lamplighters aud repairs to lamps, 
mains, and meters, £23. 18s. 11d. (£21. 10s. 8d.). 

Wolverhampton.—The Electricity Committee have prepared a 
report relative to additional boilers, induced draught, and coil. 
conveying plant. They state that the constantly-increasing demand 
for electricity for motive power purpores renders it imperative that 
steps should be taken to increase the hoiler-house capacity at Com- 
mercial-road before next winter, and it is pointed out that the increase 
in output at the present time is at the rate of 90 per cent. in excess of 
the corresponding period last year. The committee, in recommending 
the Council to extend the plant, estimate that the total cost of supply, 
delivery, and erection of the additional boilers, induced draught fan, 
and coal-conveying plant, together with all brickwork settings and 
foundations will be approximately £6,000. They recommend that 
the Council appreve of the scheme, that the tender of Messrs. Dihcock 
and Wilcox, of London, amounting to £4,000, for the supply and 
erection of boilers be acceptad, and that applicition be made to tbe 
Local Government Board for their sanction to a loan of £6,000 to 
cover the cost. 


Grimsby.—At the last meeting of the Corporation Electric Light- 
ing Committee the engineer, Mr. W. A. Vignoles, reported that during 
the month 121,751 units of current had been consumed, an increas) of 
29,868 units on the corresponding period last year. He also reported 
having been to the wcrks of Messrs. Belliss, Birmingham, to inspect 
and test the new 500-kw. set, the construction of which had just been 
completed for the Corporation. The engine and dynamo were now 
being delivered and erected at the power station. The town clerk 
reported that the undertaking had a sum of £5,000 lying to its credit 
at the bank. which had been raised on mortgage of the rates and on 
property. Ha suggested that when next the committee were applying 

to the Local (:overpment Board for a loan the Board's attention should 
be drawn to the sinking fund, and application made to them for power 
to use it as capital. The suggestion was adopted. Applications for 
increase of salary from Mr. Shannon, the assistant electrical eng neer, 
and Mr. Horton, the cashier of the department, were considered, but 
were rejected by the committee. 


Durham.—At the ordinary general meeting of the Durham Collieries 
Electric Power Co., Sir Douglas Fox, in moving the adoption of the 
report said that since they last met they had had to deal with very 
difficult circumstances, including the voluntary suspension of their 
contraotors. Arrangements had been entered into for working in 
harmony with the Newcastle company, instead of in con:petition with 
it. The Newcastle company would operate the distribution system as 
well as the generating 2 5 nt. It had been hoped that before now they 
would have come into a paying load. At the present time the load 
was between 10,000 000 and 11,000,000 units, апа it was increasin 
rapidly each month. When it had reached 18,000,000 units the 
company would be in a fairly ratisfactory position. Owing to the 
unissued balance of shares not having been taken up, the directors had 
now to make proposals for the creation of £100,0 0 6 per cent. second 
mortgage debentures, of which £50,000 were to be issued with as 
little delay as ‘possible. Мг. A. W. Tait seconded the motion, which 
was agreed to. At an extraordinary meeting which followed, a resolu- 
tion was carried authorising the directors to raise or borrow a further 
sun of £100,000, in addition to the £150,000 already borrowed by the 
company. 

Eastbourne.—The borough electrical engineer and the borough 
accountant have completed their reports of the electricity under- 
taking, and these are again of a very satisfactory character, showing a 
substantial profit. The accountant deals with the financial position, 
showing that the income for the year totalled £24,695. 15s. 114., 
against £22,404. 16s. 8d. in 1906-7, the net profit being £2. 214. 
4s. 4d., against £1,567. 16s. 3d. The increase of net profit is 
accounted for by the fact that, owing to the loan from the Hudders- 
field Corporation not being completed until late in the year, the net 
revenue has a smaller sum charged to it in respect of interest and 
repayment of loan. Otherwise, the net profit is practically the same 

as last year, and is most satisfactor y considering tho great increase in 
the cost of coal, ete. The net profit for the past year has been added 
to the balance in hand at March 31, 1907, and from this has been 
transferred the sum of £1 500 to depreciation and reserve, leaving 
£8,078. 16s. 4d. Another £2,CCO will be placed to that fund, leaving 
а working balance of £6 078. 16s. 4d. Dealing with the business 
details, the engineer states that the number of consumers is 1.285. 
against 1,175 last усаг, The units sold for private lighting amounted 
to 983, 365—904, 029 last year—and for power 84575, as against 
72,172 in 1906-7. 

Handsworth.—The Urban Distiict Council of Handsworth having 
applied to the Local Government Board for sanction to borrow sums 
amounting to £22 500 for the purposes of their electric supply under- 
taking, Mr. Н. Shelford Bidwell held an inquiry at the Council House, 
Handsworth, on the 16th inst. into the subject-matter of the applica- 
tion. Of the total amount, £18 200 has already been expended upon 
the generatipg station, and £3,100 is now being spent upon addi- 
tional plant to meet the estimated increase of current required for 
the ensuing winter, and £1,000 is required for a scheme of hire and 
hire-purchase of wiring in privato residences. Mr. Ernest Ward, the 
clerk to the Council, gave the history of the undertaking. and said 
the Handsworth Urban District Council Act of 1901 gave the Council 
power to borrow £49,C5) for electric supply and £107,250 for tramway 

гровєв. The Act ec ntemplated two generating stations, but it was 
found advisable to have only one. Reterring to the suppl current 
for tramway purposes, he said negotiations had been entered into for 
the acquisition of the cable route, which would be electrically equipped. 
It was now a question of settling the price and obtaining possession. 
The application in respect of £18,200 was in effect for the cancelling 
of old and acquiring new powers. Sir Alexander Kennedy, consulting 
engineer to the Council, explained the plans and specifications, and 
stated that from the beginning it was decided to have only one yene- 


rating station for lighting and tramway purposes. and the plant was 
so arranged that a larga number of dynamos could he nsed for hoth 
purposes. Mr. Ward said the schema of hire or hire-purchase of 
wiring in houses had received the must careful consideration of the 
Council. aud having regard to the character of the honses in Hands- 
worth, and what had Leen done iu other towns, they had decided to 
try it. Mr. F. A Nixon, the electrical engineer to the Council, also 
gave evidence. 

Вагу. — The lhorough electrical enginecr's report was presented by 
the Electricity Supply Committee at the last Town Council meeting. 
He stated that the разі year (ending March 31 last) had been a 
record one from more than one poiut of view. А record number of 
units had heen sold, and the income had exceeded the estimate by 
something like £430. The price paid for fuel had been the highest on 
record, and it was owing to thia fact that the financial position of the 
department had unfortunately been somewhat retarded. The rise in 
the price of fuel wis responsible for an additional outlay of approxi- 
mately £290 over and above that of the previans year. Another 
item that had added to the deficit on the year's working was the 
waterworks new motor gearing, which was installed during the early 
part of the year. This was responsible for an additional outlay of 
£132 over the previous year. Owing to the high officiency of the new 
gear in question as compared with the old gear originally in use, а 
saving of over 17,000 units was effe:ted during the past year. 
Regarding the question of the waterworks pumping, the income 
derived from this sourco is £560 per annum. This amount was based 
on an estimate some six years ago, when the price of coal was about 
l7s. per ton. Since then, however, coal had risen to 21s. per ton, and 
a revision of this contract was suggested for consideration. Oat of 
the total number of lamps connected during the year—viz., 1,247—540 
were extensions made on the premises of over 50 consumers. This 
goes to prove that cloctric lighting only needs а trial for its use to 
become general. In conclusion, the engineer suggested for improving 
the lights ng of some of the main thoroughfares of the town, apart 
from those now lighted by arc lamps, the present carbon-filament 
lamps should bo replaced by metallic-filument lamps. Mr. Allingham 
roposed that the report should be referred back to the conimittee for 
its comments on the points raised, anl this wis agreed to. The 
engineer's statement of results of working of electric plant for six 
years showed that the deficit had varied as follows: £325, £590, 
£305, £227, £161, and £300. In the last two years the deficit 
included the payment of £100 towards establishment charges. 


TRACTION. 


Brierfield. —The Urban District Council have 

asking the Burnley Tramways Committee to provide 
service. 

Melbourne Tramway and Omnibus Co.—The directors announce 
a dividend of 44d. per share (15 per cent. per annum) for the quarter 
ending 30th inst. 

Ayr.—Ia the Hous» of Commous on Thursday week the Bill to 
confirm the Ayr Co- poration tramways order was considered and 
ordered for third reading. 

Madras Electio Tramways.—The receipts for the fortuight 
ended June 15 totalled Кз 18 336, being an increase over the corre- 

sponding period of last year of 15 9 per cent. 

Twickenham —The District Council have decided to have the 
speed of the tramcars tested, with a view to calling the company to 
account fur running tho cars at alleged excessive speed. 


Sheppey. — The Sheppey Rural District Oouncil have given their 
consent to the application of the Board of Trade for powers to extend 
the tramways system from Sheerness East to Minster, and Sheorness 
East to Scrap's Gate. 

Buenos Ayres Grand National Tramways Co.—The directors 
recommend a final dividend at the rate of 2s. 6d. per share, less 
income tax, making 5 per cent. for the year to March 31, 1928, on the 
£5 5 per cent. cumulative preferencs shares. 

United Electric Tramways of Monteo Video Co. —The directo: в 
recommend a dividend of 5 per cent. (10s. per share), less income tax, 
on the ordinary shares for the year, appropriatiug £525 to extinguish 
expenses rc debenture stock and carrying £11,953 forward. 
Darlington. —The Electricity and Light Railways Committee have 
reported to the Council that the statement of receipts and expenditure 
for the year ended March 51, 1908, showed a net profit of £2,313. 
16s. 24d., which it was recommended be transferred to the reserve 
account. 

Redruth.--The County Council have written the Urban District 
Council to the effect that unless the Council take steps to compel the 
Uiban Electric Supply Co. to put the road adjacent to the tramway 
in satisfact 1y repair, the County Council surveyor will consider it a 
sufficient reason for refusing his certificate to enable the Urban Council 
to obtain the usual grant. 

Ashton —The manager has presented his report on the tramways 
to the Council Tramways Committee for the year ending March 25, 
1908, and it his been resolved that the same be шше and a copy 
supplied to each member of the Council. The manager has heen 
deputed t» attend the conference of tramway managers to be held in 
Wolverhampton on the 28th and 29th inst. 

Bournemouth.—Giving evidence at the Board of Trade inquiry 
on Wednis lay, William Wilton, driver of the trimear overturned at 
Bournemouth on May 1, with the result that seven persons were killed 
and many injured, told his story of the disaster, and explained that 
if he had known that the magnetic brake was out of order he could 
have stopped the vehicle with the hand brakes. 


Derby.—The following are the receipts of the Derby Corporation 
tramways during the month ended May 25, 1908: 85,552. 6s. 6d., 
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being & deorease of £1. 17s. 9d. as compared with the corresponding 

eriod last year. Arrangements have been made with the Derby Gas- 
ight and Coke Co. for the removal of the gas-main as far as it will be 
under the extended tramway on the Burton-road. 


Tyneside.—The receipts for the Gateshead and District Tramways 
for the week ending June 5 were £999, as compared with £991 in the 
corresponding week last year. The receipts from Jan. 1 to June 5 
amounted to £21,885, as against £21,741 of last year. The Sunder- 
land District Electric Tramways receipts for the week ending June 10 
were £668, as compared with £456 in the corresponding week last 
year. 

Burton.—The Council have decided to fit six cars on the Winshill 
route, where there isa very steep gradient contiguous to Burton Bridge 
and the River Trent, with the emergency brake recently invented by 
the Burton Corporation tramways manager. Mr. Pringle. The chair- 
man of the committee (Alderman Rowland) states that deputations 
trom authorities in all parts of the kingdom had inspected the brake 
and declared it to be most effective. 


Foleshill.—The Board of Trade have informed the Council that the 
Coventry Electric Tramways Co. had applied to the Department for an 
extension or renewal of the Board’s consent to the use of electrical 
power on the lines in the Council's district. Any observations the 
Council desired to make were invited. The clerk stating this was an 
application which the tramway company made periodically, the 
Council have offered no objection. 

Glasgow.—The Corporation tramway cars ran 598,166 miles last 
week as compared with 400,967 in the corresponding week of last year, 
carried 4,508,404 passengers as against 4,539,765, and drew £17.078. 
14s. 8d. in comparison with £18,102. 1s. 9d. Since the күш of 
the financial year on June 1 the number of passengers carried has been 
8,459,785 as against 9,812,888 in the corresponding period of last 
year, and the receipts £355,527. Os. 2d. as against £38,949. 78. 2d. 

Eocoles.—The Town Council met in committee on the 17th inst. to 
consider the action of the South Lancashire Tramways Co. in running 
their tramcars on the lines of the Corporation between Parrin-lane, 
Winton, and the boundary of the borough at Alderforest, near 
Worsley, without first obtaining the Council's consent. It was 
decided to seek an injunction to prevent the company running its 
car3 on the length of lines stated, which belong to the Eccles 
Corporation. 

Stansted.—A letter was read at the last Council meeting from the 
Light Railway Commissioners enclosing a draft of the proposed order 
for the construction of the Elsenham and Thaxted light railway, and 
intimating that if the Council desired to submit any observations 
upon the draft the Commissioners would consider them, provided they 
reached that office before June 20. The Ohairman remarked that he 
did not think the Council need make any observations upon it, and 
none were made. | 


Middlesbrough.—4A shocking fatality occurred at Middlesbrough 
on Saturday last, Robert Clark, engineer, Grove-road, Nortb 
Ormesby, being cut to pieces by an electric tramcar in Ormesby-road, 
near St. John’s Church. It is stated that as the car was passing, 
Clark rushed into the road and threw himself under it between the 
bogie wheels, Before the car could be stopped it passed over him, 
and his body when extricated was in such a horrible mutilated stato 
that it was beyond recognition. The remains were removed to the 
mortuary. 

Southampton.— After long deliberation and some amount of 
opposition the Southampton Corporation have determined to apply 
to Parliament for the necessary powers to considerably develop the 

resent system of electric tramways. It is proposed to continue the 
ine from the High-street and run to the pier, at the top of the Town 
Quay, and immediately opposite the Royal Southern Yacht Olub- 
house. The traffic to the pier is so great throughout the season that, 
it passengers were taken to it direct, it is thought there would bea 
very profitabl’ source of income tapped that is at present lost. 

Wolverhampton.—At the last Town Council meeting Alderman 
Mander submitted the report of the Tramways Committee, which 
showed a gross profit of £17,970 and a net profit of £2,112, after 
ше loss of £233. 11s. 5d. on the motor-omnibus account. Не 
went through an analysis of the figures, and said they had now 
brought the 5 to a thoroughly prosperous condition. They 
had paid off all the debts on the old trams, and had placed £22,608 
to the renewals account. He had passed through many troublous 
and stormy times in connection with the tramways, and he thought 
that now they were in a sound condition. 


Westinghouse Вгакев. — Аз a result of the successful performance 
of Westinghouse magnetic brakes on the Dunedin, Wellington (N.Z.), 
Sydney, Bendigo, Ballarat, Fremantle, and East Fremantle tramways, 
Australia, the municipal authorities of Adelaide have just placed an 
order with the British Westinghouse Electric and Manufacturing. Co. 
for 120 magnetic brake equipmeuts of their latest improved type, 
being similar to those in use on all the London County Council 
tramcars. The inventois of this brake have recently developed 
improvements which eliminate wheel skidding on the worst condition 
of track and on any gradient, and it шау now be fairly said to form the 
most valuable accessory to the car equipment from the money-earning 
point of view. 

Electrification of Railways.—Mr. Chiozza Money has given 
notice of the, following question which he will address to the 
President of the Board of Trade on Tuesday next: '' Whether his 
attention had' been directed to the fact that the Prussian State 
Railways Administration is about to electrify some parts of its 

stem ; if, in the interests of British trade and locomotion, he can 

irect the attention of British railway companies to the fact; and 
if, in the event of British railway companies neglecting to avail them- 
selves of electrical power, he will, in the public interest, introduce 
legislation to nationalise British railways in order to make them as 


efficient and as economical as those possessed by our greatest 
commercial rival." 


Edinburgh.—A sub. committee of the Tramway Committee of 
Edinburgh Town Council have had a meeting with Mr. ony inan the 
general manager, and Mr. Harris, the engineer of the Edinburgh and 
District Tramway Co., in connection with the delay in the opening of 
the Broughton-street line. After hearing the officials of the tramway 
company, the sub-committee resolved to report to the whole com- 
mittee that, in their opinion, the explanations were not satisfactory or 
adequate. With reference to the question of running the cars through 
from Broughton-street to Goldenacre, Mr. Shepherd stated that his 
directors had not yet come to a final decision as to making Canonmills 
the terminus, and the town clerk was instructed to communicate with 
the tramway company as to their intentions with regard to that 
matter. 

Metropolitan Electrio Tramways.—Tho Whitsuntide traffics on 
the Metropolitan Electric Tramways include some striking figures. 
On Whit Monday the number of passengers carried was 354,806, and 
the receipts amounted to 22.589, being at the exceptionally high rate 
of over £12 per car, ог 25 99d. per car mile. For the week ending 
Friday, June 12—that is to say, the week inoluding the Whitsuntide 
габ сз —the passengers numbered 1,391,551, and the receipts 
amounted to £8,177. For the corresponding week last year, when 
there were no holidays, the number of pissengers amounted to 
1,005,073, and the receipts to £5,134. This year the route mileage in 
operation was 42, and last year it was 33. The aggregate receipts for 
this year up to the date mentioned are £123,161, as compared with 
£98 371 last year. 


Brighton.—An important scheme for the extension of the Brighton 
tramways will occupy the attention of the Brighton Town Oouncil at 
their next meeting. Messrs. Stephen Sellon and Partners, of Victoria- 
street, London, propose to run a service of trams from Kemp Town 
(East Brighton) through St. James-street, North-street, and Western- 
road, as far as Worthing. The Tramways Committee have by 
resolution expressed the opinion that the construction of such & 
tramway would be in the interests of the inhabitants, and ask the 
Town Council to authorise them to negotiato with the promoters and 
to report further on the question. The promoters are prepared to con- 
sider an arrangement whereby the undertaking within the borough 
would remain in their possession for a period of between 35 and 42 
years, then passing into the hands of the Corporation without con- 
sideration. Throughout the period in which they would retain 
control of the trams they would pay to the Corporation an annual 
sum of £2,500. 

Portsmouth.—Alderman Corke presented the report of the Tram- 
ways Committee to the Council at the last meeting, in which it was 
stated that the resolution of the Council as to the extension of the 
tramway from Fawcett road, through Goldsmith-avenue, to Milton- 
road, referred from the full committee, had been considered, and Mr. 
Spaven’s report on it read. The committee had resolved that the 
matter stadt over until the annual balance-sheet had been submitted 
to the committee. Councillor Stobie criticised the action of the com- 
mittee, and alleged that the matter had been unduly delayed. Ooun- 
cillor Dittman urged that there had been no delay beyond what was 
necessary. Councillor Groves strongly pointed out the necessity of 
waiting until the report was in hand, showing the effect of the reduc- 
tion of fares on the Cosham route. The committee would not be 
justified in committing themselves to this extension of the tramway 
system while they had knowledge before them of the many failures of 
such extensions to outlying districts in other towns throughout the 
country. The report was adopted. 


Liverpool.—The Tramways Committee at thcir last meeting decided 
to institute on the Garston-Pierhead route a six months’ experimental 
service of first-class trams at fares double those at present charged on 
the different stages. The tramways manager, in a report he had com- 
piled, suggested that no additional cars be provided, but that seven 
trams, either upholstered as first-class carriages or furnished with 
rattan seats, be substituted for seven of the cars at present in use. 
Seven cars will provide a quarterly-hour service from either terminus. 
It was stated that such superior cars had been asked for. Numerous 
objections were urged to the proposal, chief amongst these being delay 
in inclement weather to persons unable to afford the increased fare. 
and disorganisation of the present uniform fares. The chairman of 
the committee, however, stated that they had met. the requirements 
of the working classes, and wero now anxious to meet tho wishes of 
the better class. Another member, while doubting whether the experi- 
ment would prove successful, said it would supply practical data and 
figures, and thus set at rest a lot of theory. 


Dumbarton.—The new tramway system of the Dumbarton Burgh 
and County Oo. from Dalmuir to Balloch, affording au unbroken 
journey from Glasgow to Loch Lomond, may now be said to be com- 
pleted. Although there is в gap of about 100 yards to be finished in 
the centre of the village of Old Kilpatrick, the Board of Trade 
inspection of the whole new route—one running into 11 miles—is 
settled for Wednesday next. Everything will be ready then, and as 
no delay is expected as the result of any examination, the system will 
be almost immediately opened to the public. This event is being 
eagerly looked forward to in Dumbartonshire, and occurring in the 
height of the summer season it will likewise prove of interest in the 
city and environs. Already a successful trial run has taken place 
from Alexandria to the Balloch terminus. In the scheme provision is 
made for the taking in of Jamestown, by, of course, & branch off the 
main track. but owing to a difference between the tramway company 
and the North British Railway authorities regarding a bridge in 
Bunk-street, Alexandria, not having yet been settled, the work of 
completing the branch is being retarded. It can hardly be finished 
now before the end of the month. During the past week numerous 
new cars have arrived in Dumbarton, where large car-sheds have been 
completed for their reception. 
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Huddersfield.—Progress is being made in the task of doubling the 
lines on four different sections of the Huddersfield Corporation tram- 
way system. Having completed а distance of 850 yards—from 
Somerset-road to the Junction Inn—on the Moldgreen route, the 
men, employed directly by the Tramways Committee under the 
direction of Mr. K. F. Campbell, the borongh engineer, are now 
engaged on the Birkby route, where the doubling will be from 
Fitzwilliam-street to Blacker-road, a length of about 1,000 yards. 
About 350 men were expected to be at work by Wednesday, of whom 
100 will work through the nights. During the alterations, which, 
with favourable weather, will occupy from 14 to 17 days, & continuous 
line is to be secured by the division of the work into three sections 
and the provision of a temporary track, thus avoiding a repetition of 
the Moldgreen inconvenience, which necessitated passengers walking 
from one car to another. The next improvements to be tackled are 
on the Lockwood and Marsh routes. They too each extend about 
850 yards, being respectively from Garden-street to the White Lion 
Inn, Salford, and from Park-drive to Luck-lane. The same safeguards 
for continuovs running will obtain there. The whole of the improve- 
ments, for which the plans and specilications were prepared by the 
borough engineer, is estimated to cost about £14,000. 

Woolwich.—The Borough Council have granted permission to 
Messrs. Kirk and Randall, builders, of Woolwich, to lay a light 
railway, about 316ft. in length and 2ft. wide, from their wharf in 
Warren-lane to the entrances to their sawmills. The General Purposes 
Committee reported to the Council at the last meeting that for some 
months they had had under consideration the question of the 
electrification of the London County Council tramways from Beresford- 
square to East Greenwich, in order to supersede the existing horse 
tramways, which must prove a great hindrance to through tratfic and 
to the general use of the tramways. At the committee's request the 
borough engineer had prepared plans showing various routes suggested 
for such electrification, with estimates of the cost of the necessary 
widenings and street works, and after having given the matter very 
long and careful consideration they resolved to place before the Council 
two alternative routes—viz.: (1) the widening to 50ft. of the present 
tramway route along Beresford-street and High-street, thence the con- 
struction of a new road 60[t. wide, cutting through St. Mary's 
churchyard into Church-street, and from thence along Ohurch-street, 
Albion and Woolwich roads to the borough boundary ; (2) the widen- 
ing to 50ft of Beresford-street for a length of about 820ft., and from 
thence the construction of a new road, 50ft. wide, from Beresford- 
street to Albion-road, crossing Hare and Powis streets, and the widen- 
ing of Albion and Woolwich roads as in the first-mentioned scheme. 
The committee recommended that the County Council be asked to 
adopt the first-named scheme. The recommendation was agreed to 
without di:cussion. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Madrid.—The Public Works Department invito tenders for the 
construction of light railways. Tenders by Oct. 51. 

Cologne.—Tenders are invited for six electric cranes for the 
Prussiau Government Railways. Tenders by June 25. 

Victoria.—The Postmaster-General invites tenders for the supply 
of one common-battery switchboard. Tenders by June 25. 

Sofla.— Tenders are invited by the Bulgarian State Railways for 
electrical apparatus. Estimate, £6,800. "Tenders by June 20. 

Bangkok.—Tenders are inviteg for fishplates, fishbolte, bearing 
plates, etc., required for the Royal Siamese Railways. Tenders by 
Oct. 1. 

Melbourne. —Tenders are invi'ed for the supply of insulated cables. 
econo at the City Electrical Engineers Office. Tenders by 

y д. 

Madrid.—The Public Works Department invite tenders for the 
construction of a railway from Betanzos to Feros. Tenders by 
June 23. 

8t. Annes.—The Urban District Council invite tenders for laying a 
feeder cable. Partioulars from ths Electrical Eogineer. Teuders by 
June 27. 

Leipzig.—Tenders are invited for the supply of 18 Cornish boilers 
and superheaters for the municipal electricity works. Tenders by 
July 10. 

Canterbury.—Tenders are invited for painting the lamp brackets 
at per 100 and the columns at рег 100 for the Electric Lighting 
Committee. 

Bukarest. — Tenders are invited for the supply of brass bars, 
brass tubes, and copper, etc., required by the War Office, Tenders 
by June 25. 

Bromley.—The Education Committee invite tenders for supply 
and fixing of a new boiler at Wharton-road Council School. Tenders 
by June 20. 

Weymouth. —Tenders are invited for the supply of steam coal for 
use at the electricity works, Stavordale-road. Renders to the Town 
Olerk by June 24. 

Chatellerault (N. France).—Tenders sre invited for the supply of 
2,000 incandescent electric lamps for the National Arms Factory. 
Tenders by July 6. 

Salford.—Tenders are invited for rewiring the Royal Technical 
Institute. Particulars from Mr. M‘Cowen, borough electri: al engineer. 
Tenders by July 1. | 

Newport (Mon.).—Tenders are invited for the supply of continuous 
а nd alternating current prepayment meters, Partioulars from the 
Electrical Engineer. 


Brussels.—Tenders are invited for supply and ercction of coal 
conveyors at the Laaken electricity works. Tendera by June 19. 

Hull.—The Corporation invite tenders for the supply of clothing 
for the tramway employés. Tenders to the Town Clerk by June 19. 

Brussels.—The Société Nationale des Chemins de Fer Vicinaux 
invite tenders for the construction of a line from Olloy to Ognies. 
Tenders by June 30. 

Sofia.—Tenders are invited for the installation of electricity in 
mines, Particulars from the Director of Mines and Minerals. 
Tenders by June 19. 

Odessa.—The Town Council invite applications for a concession 
for the installation and working of an electric station in Odrs-a, 
Tenders by Sept. 14. 

Liege.—Tenders are invited for the installation of an electric liglit- 
ing system. Particulars from the Secretaire Communal at Атау. 
Tendeis by June 25. 

Madrid.—The Public Works Department invite tenders for tlie 
laying of tramway track in Madrid. Estimate, 582,670 pesetas. 
Tenders by June 25. 

Glasgow. — The Corporation invite tenders for one or two motor 
first-aid machines required for the fire department. Tenders to the 
Town Clerk by June 30. 

Fulham .—The Guardians invite tenders for British-made vertical 
high-speed engine and a 20-kw. steam dynamo. Particulars from the 
Clerk. Tenders by July 2. 

Canterbury.—The Town Council invite tenders for the annual 
supply of coal to the electricity works, Northgate-street, Tenders to 
the Town Clerk by Juue 29. 

Stanislau.—Tho Municipality invite tenders fir the establishment 
of an electric tramway system, also for the erection of a generating 
station. "Tenders by Aug. 51. 

Dewsbury.—The Corporation invite tenders for the annual supply 
of coal for the electricity works, Bradford-road, Dewsbury. Tenders 
to the Town Clerk by June 20. 

Leods.—The Tramways Committee invite tenders for the supply of 
clothing for the tramway employés. Particulars from the General 
Manager. Tenders by June 23. 

Blois.—Tenders are invited for the construction and maintenance 
for 50 years of public tramways. Particulars from the Prefecture de 
Loir-et-Cher. ‘Tenders by July 15. 


Victoria.—The Postmaster.General invites tenders for the supply 
of telegraph and telephone material required during the year ending 
June 30, 1909. Tenders by Aug. 4. 


London, S.W.—The Metropolitan Asylums Board invite tenders 
for new hot-water ee cylinders, etc., at Tooting Bec Asylum, 
Tooting, S. W. Tenders by June 23. 


Auckland.—The Auckland Harbour Board require tenders for 
electrical capstans, etc. Particulars from the McArthur Engineering 
Co., Silk-street, Cripplegate, London, E.C. 


Malvern.—The Urban District Council invite tenders for the supply 
and erection of 50-kw. steam alternator, exciter, etc. Tenders to Mr. 
Whatley, clerk to the Council, by June 29. 


Bury 8t. Edmund's.—The Guardians invite tenders for providing 
and fixing a set of treble-throw pumps, with gear and incidental works 
complete. Tenders to the Olerk by June 25. 


Adelaide.—Tenders are invited by the Muuicipal Tramways Trust, 
Adelaide. for the supply, delivery, and laying of underground electric 
cables. Tenders to the Chairman by June 25. 


Ashley Down.—The Bristol Education Committee invite tenders 
for the heating and ventilating of the Council school to be erected at 
Sefton Park, Ashley Down. ‘Tenders by June 23. 


Gravesend.—The Electricity Committee invite tenders fur the 
supply and erection of yellow flame arc lamps, columns, etc. "Tenders 
to the Town Clerk by June 27. See advertisement. 


London.—The London County Council invite tenders for the manu- 
facture, supply, and delivery of tramway feeder pillars. Particulars 
from the Clerk of the Council. Tenders by June 23. 


Cologne.—The Prussian Government Railways invite tenders for 
the supply of copper plates for locomotive fireboxes, copper wire, 
copper tubes, and copper bars. Tenders by June 26. | 


South Australia.—The Postmaster-General invites tenders for 
telephone instruments, telegraph instruments, telephone switch- 
boards, and telephone line material. Tenders by July 1. 


Sale of Plant.—Tenders are invited by the Sheffield Corporation 
Tramways ui aah pla for the purchase of lighting plant. Par- 
ticulars from the General Manager. Tenders by June 19. 


Bedminster.—The Bristol Education Committee invite tenders for 
the heating and ventilating of the Council school now in course of 
erection at Merrywood, Bedminster. Tenders by June 28. 


Alford (Linos.).—The Urban District Council invite tenders for 
the lighting of the town by gas or electricity from Aug. 14, 1908, to 
May 14, 1909. Tenders to Mr. T. Loy, clerk, by June 26. 


New South Wales.—Tenders are invited for the supply, delivery, 
and erection of a branching metallic multiple magneto switchboard 
at the Mosman Telephone Exchange. Tenders by Aug. 12. 


Croydon.—The Town Council invite tenders for lighting the 
swimming bath in Scarbrook-road, Croydon. Particulars from the 
Borough Engineer. Tenders to the Town Clerk by June 23, : 


Adelaide.—The Municipal Tramways Trust invite tenders for the 
supply and erection of motor equipments and car wiring. Tenders to 
the Chairman, 8, King William-street, Adelaide, by July 7. 
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Melbourne.—The City Council invite tenders for the supply and 
delivery of one 500-kw. motor generator. Tenders by July 3. 

Cadiz (Spain). —Tenders are invited for the supply of two travelling 
steam-cranes for use on the Puntales Wharf at Cadiz Tenders, 
addressed to the Junta de Obras del Puerto, Cadiz, by June 29. 

Stopney.—The Electricity Supply Committe» invite tenders for the 
supply of about 12 000 tons of coal for the electricity works. "Tenders 
to the Ohairman of the Electricity Supply Committee by June 29. 

Manchester — The Corporation invite tenders for the annual 
supply of direct current motors and motor start rs, ampere-hour 
meters and watt-hour meters, and fuse boxes. Tenders by June 30. 

Edinburgh.—The Corporation Electric Supply Committee invite 
tenders for the supply of wrought-iron riveted pipework. Particulars 
from Mr. F. A. Newington, electrical engineer. Tenders by June 22 

Bristol.—The Electrical Committee invite tenders for the con- 
struction of an extra high-tension sub station at Pembroke-road, 
Shirehampton Tenders to the City Electrical Eagineer by June 19. 

Melbourne. — Tenders are invited for the supply of 5 060 yards of 
insulated copper cables. Tenders to Messrs. Mellwraith, MoEacharn, 
m da Proprietary, Billiter square-buildings, London, Е C., by 
July 

Belfast —Tenders are invited for the painting of tramway poles 
and feeder pillars. for the Tramways and Electricity Committee. 
Particulars from Mr. Bloxam, city electrical engineer. Tenders by 
June 20. 

Toronto —Tenders are invited by the Hydro-Electric Commission 
for the supply of transmission cables to be laid from Niagara Falls to 
St. Thomas. Particulars from the chairman, Mr. Adam Beck. Tenders 
by July 1*, 

Oldham.—The Electricity Committee invite tenders for the supply 
of coal fer the electricity works. Particulars from Mr. S. Wilmott 
Newington, Electricity Offices, Oldham, to whom tenders should be 
sent by Juno 22. 

West Wroetham.— Tenders are invited for the purchase of the 
Jead, copper, brass scrap, and wrought iron at Wretham Hall. 
Tenders to Mr. P. Ashburnham, Estate Office, West Wretham, Thet- 
ford, by June 30. 

Iiford.— The Urban District Council invite tenders for the installa- 
tion of a low-pressurs hot witer heating system and ventilation at 
the library aud public hall, Seven Kings, Ilford. Tenders to the 
Olerk by June 22. 

Stepney.— T. e Electricity Supply Committee invite tenders for the 
annual supply of arc lamp carbous, ampere-hour meters, demani 
indicators, and time swit hes. Tende з to tha Town Clerk by June 23. 
Seo advertisement. 

Trimdon Grange.—The Trinidon Coal Co. invite tenders for a six 
months' supply of general stores, including ails, grease, etc. Par- 
ticulars fiom Mr. J. Penney, Deaf Hill Colliery, Trimdon Grange. 
Tenders by June 20. 

Eford.—The Urban District Council invite tenders fur wiring for 
electric lighting in connection with the Seven Kings Library and Hall. 
Puiticulars from Мг. A. H. Shaw, Electricity Works, Ley-street, Ilford. 
T«nde:s by June 23. 

. Viotoria.— Tenders are invited for the supply of sulphate of copper 
for the use of the Postmaster.General's department in the several 
States of the Commonwealth during the period ending June 30, 1909. 
Tenders hy June 23. 

London, E. C.— The Bombay, Baroda, and Central India Railway 
Co. invite tenders for metals, spring steel, pig iron, eto. 
from the Secretary, 2, 5, and 4, Bishopsgate-street, London, E.C. 
Tenders by June 23. | 

Manchester.—Tenders are invited for laying underground tele. 
1 pipe: (Contract No. 14), with other appurtenant works. 

enders to the Chairman of the Paving, Sewering, and Highways 
Committee by June 24. 

Gillingham —Tenders are invited for the supply and delivery of 
coal for electricity generating station for period ending June 30, 1979. 
Particulars from the Borough Electrical Engineer. Tenders to the 
Town СІ: rk by June 22. 

Woolwich —The Borough Council invite tendera for the equipment 
of their Globe-lane generating station with coal-handliug plant. 
Specification from the Borough Electrical Engineer. Tenders by 
July 23. Seo advertisement. 

Belfast.— Tenders are invited fur the supply of 40 lengths of 
double- grooved tram plate castings and 40 gate wheels, for the Belfast 
Harbour Commissioners. Tenders to Mr. W. A. Currio, secretary, 
Harbour Office, Belfast, by June 24. | 

Gravesend.—The Electricity Committee invite tenders for the 
supply of approximately 2500 tons of rough small coal required 
between Juiy 1, 1908, and June 30, 1909, for the electricity works. 
Tenders to the Town Clerk by June 26. 

Spain.—The Direccion General de Obras Publicas invite offers for 
the construction and working of an electric tramway from La Coruna 
to Burgo. Particulars from the Commercial Intelligence Branch of 
the Board of Trade. Tenders by July 31. 

Belfast.—The Tramways and Electricity Committee invite tenders 
for the supply of coal to the electric station, East Bridge-street, 
Belfast, for 12 months from July 1. Particulars from Mr. Bloxam, 
city electrical engineer. Tenders by June 20. 

East Groenwich.—The London County Council invite tenders for 
the manufacture and delivery of high-tension main switchgear and low- 
tension auxiliary switchgear to be crected at the East Greenwich 
generating station. Tenders to the Clerk by July 7. 

Brumby and Frodingham.—The Urban District Council invite 
tenders for fixing telephone between their offices and water-pumping 
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station, about five miles. Particulars from Mr. J. Green, Council 
Offices, Frodingham. Doncaster. See advertisement. 

London, S. W. The London County Council invite tenders for the 
supply and delivery of (a) lanterns and lantern accessories, compre 
gases, gas cylinders, etc. ; (b) corks. "Tenders to the Olerk of the 
Council, County Hall, Spring-gardens, S. W., by June 50. 

Birmingham. —Tenders are invited for the annual supply of stores 
to the various generating stations and sub-stations of the Corporation 
electric supply department. Particulara from Mr. R. Chattock, the 
city electrical engineer and manager. Tenders by June 24. 

Edinburgh.—The Edinburgh and Leith Corporations’ Gas Com- 
missioners invite tenders for the supply of about 2,000 to 2 500 tons 
per annum of sulphuric acid over a period of one, two, or three years. 
Particulars from Mr. Herring, general manager. Tenders by June 29, 


Ealing.—The Town Council invite tenders for the supply of best 
cylinder oil, crank-chamber oil, paraffin, engine oil, best rope waste, 
and stoneware pipes required at the electricity works. Tenders to Мг. 
J. Douglas Knight, the borough electrical engineer and manager, by 
June 27. 

New South Wales.—Tenders are invited for the supply of the 
following for the Postmaster-General’s Department: 69 tons wire 
(hard-drawn copper, 300lb. per mile) 1 ton tape, binding copper 
(200lb. per mile) 15,000 insulators (best white porcelain, large). 
Tenders by Aug. 5. 


Melbourne. — The Postmaster-General invites tenders for the 
erection of wireless telegraphy stations at Cape York, Thursday 
Island, Goode Island, Port Moresby, and Freemantle.  Particulars 
from the Australian аар Victoria-street, V. estminster. 
Tenders by Aug. 26. 


Stratford.—Tenders are invited for the electric lightin of the old 
portion of the hospital, for the Committeo of the West Hi a and East 
London Hospital, Stratford, E. Specifications and particulars can be 
had from Mr. A. W. Scrivener, secretary, to whom tenders must be 
delivered by Juno 27. 


Spain.—The Public Works Department, Madrid, will shortly invite 
tenders for the installation of & new submarine telegraph cable from 
Cadiz to Teneriffe, thence to Gran Canaria, Palma y Gomera, from the 
latter island to Hierro, from Gran Canaria to Fuerteventura, and from 
thence to Lanzarote. Estimate, £172,420. . 

Perth.—The School Board of the burgh of Perth invite tenders for 
electric light wiring works, bells, etc., in connection with the erection 
of the new northern district school, Dunkeld-road. Particulars from 
Mr. Young, 42, Tay-street, Perth. Tenders to Mr. Martin, clerk of 
the S:hool Board, 44, Tay-street, by June 20. 

Adelaide.—The Postmaster-General invites tenders for the supply 
of telephone and telegraph instruments, switchboards, telephone line 
material, six tons sulphate of magnesia, one ton sal-ammoniac, 
crushed, etc. Particulars from the Australian Commonwealth, 
72, Victoria-street, Westminster. Tenders by July 1. 

Manohester.—Tenders are invited for general builders’ work 
required in erection of an electric car depót and buildings at Princess- 
road, Manchester, for the Tramways Committee. Particulars from 
Мг. J. M. M'Elroy, general manager, Tramways Department, 55, 
Piccadilly, Manchester. Tenders to the Chairman by June 23. 

Edinburgh.—Tenders are invited for the installation of electric 
lighting and power in the new engineering laboratory, Heriot- Watt 
College, for the George Heriot's Trust. Specifications from Mr. John 
Anderson, superintendent of works. Tenders to Mr. Peter Мас» 
naughton, S S. O., clerk, 20, York-place, Edinburgh, by July 3. 

Western Australia.—The Postmaster-General invites tenders for 
650 telephone wall sets, 150 telephone table sets, 800 protectors, 
90 extension switch and bell sets complete, 30 switchboards for 
4 lines, 20 ditto for 6 lines, 5 ditto for 12 lines, 5 ditto for 24 lines, 
20 telephone wall sets for party lines, 10 ditto. "Tenders by Sept. 7. 


Adelaide.—Tenders are invited by the Municipal Tramways Trust 
for the supply, delivery, and erection of rotary converters, trans- 
formers, boosters, switchboards, and equipment for converter stations 
Nos. 1 and 2. Particulars from Mr. W. G. Goodman, the electrical 
engineer, 8, King William street, Adelaide, S.A. Tenders to the 
Chairman by July 14. 


Pontypridd.— The Urban District Council invite tenders for the 
annual supply of stores, including oil and colourmen’s sundries, engi- 
neers’ stores, brushes, ironmongery and stores, leather goods, rubber, 
and engine packings, etc. Particulara from Mr. P. Willoughby, ongi- 
neer and surveyor. Tenders to Mr. J. Colenso Jones, clerk, Municipal 
Buildings, Pontypridd, by June 29. 

London, E.C.—Tenders are invited for the supply of brass and 
other fittings and materials for railway carriages, steel cotters, twist 
diills, phosphor copper, tool steel, and other miscellaneous stores for 
the locomotive and carriage department as per specification to be seen 
at the Company's Office, for the Madrss and Southern Mahratta 
Railway Co. (Madras Section). "Tenders by June 29. 

Camberwell and Lewisham.—The London County Council 
invite tenders for the roadwork and platelaying required for the con- 
struction, on the underground conduit system of electric traction, of 
the authorised tramways from Dulwich Library (Lordship-lane) to 
Forest Hill, Camberwell, and Lewisham. [Particulars from Mr. Fitz- 
maurice, chief engineer of the Council. Tenders by June 30. 

London, E C. —Tenders are invited for th» supp'y of: (I) rolling- 
stock—viz., 52 carriage underframes, 50ft. long, with bogies aad 
vacuum brake complete; (2) carriage fittings—comprising wrought 
iron, steel hardware, screws, and sundries, for the South Indian 
Railway Co. Tenders, address:d to the Chairman and Directors of 
the South Indian Hailway Co., must be left with Major-General J. 
Shaw Stewart, R E, managing director, 91, York-s‘reet, Westminster, 
by June 23. 
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RESULTS OF TENDERS. 


Bermondsey.—The Borough Oouncil have accepted the tender of 
Babcock and Wilcox for £2,025 for a new boiler. 

Tonbridge.—The Urban District Council have accepted the tender 
of the Western Electric Co. for the annual supply of cable. 
- Wallasey.—The Urban District Council have accepted the tender 
of Heenan and Froude for a refuse destractor for the sum of £3,427. 


Kilmarnock.—The Corporation have accepted the tender of 
Babcock and Wilcox for supply of water-tube boiler and chain-grate 
stoker for £597. 

Dowsbury. — The Town Council have acceptel the following 
tenders: Midland Engineering Co., cooling tower ; Haste Pump Co., 
condensing plant. 

Weston-super-Mare.—The Weston-super-Mare Electric Supply Co. 
have received the contract for the lighting of Walliscote-road for a 
period of five years. 

Burnley. —The tender of the British Insulated and Hel-by Cables 
has been accepted for the supply of cable for the Padsham-road and 
Colne-road extensions. 

8t. Marylebone.—The Baths Committee have placed an order 
with Maple and Co. for the supply and fixing of 11 new battery wall 
telephones for £10. 18s. 

Belfast.—The Tramways and Electrical Committee have accepted 
the tender of Munro and Brecknell and Rodgers for the supply ot 
automatic point controllers. 

Halifax.—An order has been placed by tho Electricity Committee 
with the British Westinghouse Co. for 16 (35 b.p.) railway motors ; 
also for 16 T.I.D. controllers. 

Toronto. —The Board of Control have awarded the contract for 
copper wire to the Wire and Cable Co., and the contract for iron wire 
to the Canadian General Electric Co. 

Falkirk.— The Corporation have accepted the tender of the 
Chloride Electrical Storage Co. for replating the battery and supply- 
ing one of their '' Entz " type boosters and switchboard. 

8t. Marylebone.—The Electric Supply Committee recommend tho 
acceptance of the tender of W. Cory and Son for the supply of coal 
to the generating station for the year ending June 50, 1909. 

Liverpool.—Royce, Limited, have received an order for one five-ton, 
three-motor, electric overhead crane and steel gantry 700ft. long for 
Farnwerth and Jardine, tin ber merchants, Seaforth, Liverpool. 

Portsmouth.—The Town Council have accoptel the tender of 
W. T. Glover and Co. for 2,500 yards of 2 square ioch high-tension 
cable, £858, aud for 600 yards of 15 square inch cable for £172. 

Hamburg.—Messrs. J. Rennie and Sons, Cardonald, near Glasgow. 
have sceured the order for the whole of the pant and tools required 
for an « xtensive shipbuilding yard to be established at Hamburg. 


Manchester.—Royce, Limited, Trafford Park, Manchester, have 
received an order from Galloways, Limited, Manchester, for two 40.ton 
three: motor electric overhead cranes and gantry for their boiler works, 
Ard wick. 

Viet orla.— The Postmaster-General has accepted the tender of 
К. B. Mungerford, Pitt-street, Sydney, for the supply and delivery of 
50 metallie-circuit telephone switchboards (100 lines), at £45. 183. 7d. 
each—£1,377. 17s. 6d. 

Adelaide.—The Municipal Council have placed an order with the 
British Westinghouse Electric and Manufacturing Co. for 120 
magnetic brake equipments, similar to those in use on the Londou 
County Council tramways. 

Contract for Electric Signs.—O. C. Hawkes, Limited, have 
received an order from the Underground Electric Railways for over 
700 electric signs for the tube and other stations. The value of the 
contract is between £12,C00 and £15,000. 

Balford.—The Tramways Committee have accepted the tend r of 
Mather and Platt, Salford, for the extension of the 2 iu. water- mains 
in the centre pits of Nos. 1 and 2 sheds at the саг dep^t, and fitted 
with hydrant service, for the sum of £41. 83. 

Swindon.—The Town Council have acceptel the tender of W. T. 
H.nley's Telegraph Works Co. for service tee joint boxes. that of 
Johnson and Phillips for servico tee-joint boxes for troughiug, and 
the tender of the British Insulated and Helsby Cables for fuse 
boxes. 

Contracts for Condensing Plant.—The Mirrlees - Wa'son C». 
have recently received orders for а number of condensing plants, 
among which are the following: J. Howden and Co. Glasgow, jet 
plant for Alexandria; P. J. Mitchell, jet p'ant for Burrow Collieries; 
London Zinc Mills, surface plant. 

Stockport.—The Town Council have accepted the following 
tender: J. and W. S. Briscoe, repair of tramway routes, £599; 
W. Scott, Limited, rails and fishplates ; Bayliss, Jones, and Bayliss, 
ti: bars, bolts, and lock-nuts ; Doulton and Co., porcelain troughiug; 
W. Т. Glover and Co., cable, £526. 

Bath.—The Guardians have accepted the following tenders in con- 
nection with the extension of the supply of steam power at the 
workhouse laundry: Hutchinson and Oo., Victoria Boiler Works. 
Elton, near Bury, Cornish boiler, £145 ; О. Whitaker and Co., Canal 
Engineering Works, Bradford, steam engine and donkey pump, etc., 
£105. 10s. 

Bedford.—Tho Electricity Committee recommend the acceptance 
of the tenders of OC. Franklin for the supply during the year ending 
June 30. 1909, of about 3,500 tons of Cotes Park coal at 11s. 10d. per 
ton, and about 1,000 tons of Birchwood coal at 9s. 11d. per ton; and 
the tender of Ellis and Everard for the supply during the same period 
of about 1,500 tons of Manners coal at 11s. 4d. per ton for us» at the 
electricity generating station, | 


Homerton. — The following tenders have been accepted by the City 
of London Board of Guardians for installation of apparatus for new 
infirmary buildings at Homerton: Wenham and Waters, Paragon 
Works, Croydon, heating and hot-water apparatus. £2.409 ; Bradford 
and Oo., laundry machinery, boiler, and steam- main. £2,265; Alliott 
and Paton, disinfector and steriliser, £519 aud £114 respectively ; 
McDowall, Steven, and Oo., cooking apparatus, £813. 163. 61. 


Glasgow.—The offer of C Quitman for the supply of opalescent 
electric lamp globes has been accepted. The Tramways Sub-Com- 
mittee on Works and Stores recommend the acceptance of the follow- 
ing tenders: P. and R Fleming and Co , iron and steel works—turbines 
foundation, Pinkston; British Westinghouse C». and Ateliers de 
Constructions Eleotriqu:s de Charleroi, gar cases; National Conduit 
and Cable Co, lead.covered cable; 8. Galbraith, scrap copper; 
Oaborne and Oo., scrap lead and brass. 


Arran.—Tho following tenders have been received for tha electrical 
installation at Arran for the Marquess of Graham (Messrs. Stevenson 
and McGuffie, consulting engineers, Glasgow): Lowdon Bros. and 
Со, £5,184 (accepted): E imundson’s Electricity Corporation, £5 209; 
Kennedy. Stark, and Co., £5,302; Anderson and Munro. £5,489; 
Cox-Walkers, £5,730; Allan, Arthur, ani Ure, £5 999; Watson and 
C^. £6,138; Drake and Gorham, £6,223; Јоһлзоп and Phillips, 
£6,475. 

New South Wales.—The following tenders have heen accepted 
for supplies to the Public Works Department: Paul and Gray, 
wire rope; Turner and Henderson, draughtsmen's and surveyors’ 
instruments ; Colonial Rubber Co. and Dunlop Rubber Co. of 
Australasia, indiarubber goods, hose, ctc.; J. W. Glenfield and Co., 
foc certain items of Bell's manufacture; T. K. Ste ines, Liwrence and 
Hanson, G. R. Hodson (Edison and Swan), India Rubber, Gutta 
Percha, and Telegraph Works Oo., and Australian General Electric 
Co., electrical materials. 

Portsmouth.—The following tenders have been received for the 
installation of electric light at the new laundry of the infectious 
diseases hospital : 


Buck, Son, and Windsor (accepted) .............................. £19 9 9 
Southey, Limited ...................... . MATS EE ЖАЫ 12 0 0 
ECC 12 8 0 
Mon,, . 14 15 6 
Grossmith and Goo... анаа 4.4. 16 0 0 
Woodville Electrio Cb «6...6... . 1610 0 
Ashton and. Holt . AQUA Vou y aeo Vy s uen 19 5 0 


Salford —The following tenders have been accepted by the Town 
Council on the reennmendation of the Electricity Committee for the 
supply of the undermentioned g wds during the ensuing 12 months :— 
General Electric Co., puro rubber solution 1s 5J. per Ib., whits tape 
1s. 24d. per Ib., and carbon-filament incandescent lamps; Siemens 
Bros. and Co., London, pure rubber strip. 6s. 81. per Ib.; W. T. 
Henley's Telegraph Works Co., London, bla -k tarred tape, 9d. per Ib; 
Johnson and Phillips, Kent, tinned copper binding and fuse wire; 
Callender's Cable and Construction Co, London, tinned copper 
strip, Is. 2d. per lb; J. Bassett, Salford, fine solder 93d. per Ib., 
plambers’ metal 84d. per lb., tinfoil 23. рег lb.; L. Andrews 
and Ca., Manchester, mica sheets 4s. Id. por lb., rubber 
gloves 5s. 3d. per pair, rubber overshoes 43. per pair, rubber caps; 
Adamant and Asphalte, Birmingham, bitumen, £5 r ton; 
Doulton and Co., London, stoneware troughs, covers, bridges, cable 
bearers, and cible protectors ; Key Eagineering Co., Manchester, fibre 
pipes; Howard Asphalt Troughing Uo., Manchester, asphalt bridges ; 
О. Jeuniugs and Oo., Bristol, wood troughing, bends, eto.; J. Н. 
Tucker and Co., Birmingham, house service cut-outs; Edison and 
Swan United Electric Light Co., Manchester, gravity type ammeters ; 
“hipp and Bourne, Castleton, circuit breakers; New Brotherton 
Tube Co.. Wolverhampton, steel conduits for electrical wiring ; Ward 
and Goldetone, Salford, cut-outs; Baxendale and Co., Manchester, 
tumbler and link switches; Sloan Electric Co., London, carbons 
for are lamps, 20mm. by 10, cored 483. 6d. per 1,009 pieces, 
l3mm. by 10, solid 20s. 6d. per 1,000 pieces; Andrew and 
Suter, Loudon, carbons for arc lamps, 12mm. by 13, 11mm. by 12, 
10mm. by 13, 9mm. by 10; Verity's. Limited, Manchester, electric 
motors, 3 h p. to 5 h.p., high and low speed; Lancashire Dynamo 
and Motor Cu., Manchester, 74 h.p. and 10 h p. low speed, 74-h p. to 
30-h.p. high speed; R. Sturch aud Sons, Salford, cotton driving rope 
1044. per lb., tarred twine 6d. per lb ; R. Lauder, l'eadleton, spun 
yarn, 51. per 15.; T. Hart, Blackburn, special cotton driving rope, 
ls. per Ib.; R. Bell and C., Manchester. sponge cloths, cotton waste, 
mutton clotls, and s:ouring cloths; W. H. Mitchell, Manchestir, 
corrugated brass joint rings 4d. per inch fl ike graphite Is. 31. per Ib.; 
United Asbestos Co, Manchester, boiler yaug: peu sight-feed 
glasses, sight-feed glass rings, asbestos gland packing 114. per 1b., 
asbestos niultiple core packing 2s. 3d. per Ib, asbestos powder 10s 
per ewt.; Clyde Rubber Works Oo., Manchester, rubber insertion 
Ja. per lb., rubber insertion rings 2s. per lb., pure asbestos millboard 
21. per lb. . 


OPENINGS FOR CONTRACTORS. 


ABERBARGOED —Passenger stition platform anl goods warehouse, 
Brecon and Merthyr Railway Co. | 

ABERDEEN —Ext пзїоп, Royal Infirmary (£25,020), Committee. 

ABERDEEN—Dwelling-house, Pocra Quay, Aberdeen Harbour Com. 
missioners, 

ALNwICE - Motor-house for Schooner Hotel, Alnmouth; house, 
Christon Bink, Mr. A. S. Welsh; two houses, near Ohris'qn 
Bauk Red Stead, Mr. Young ; also house for Mr. Richardson, 
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ALNWICK—W orkmen's dwellings (£4,195), Urban District Council. 

ALTRINCHAM—lIeolation hospital, Sunderland-lane, Dunham Massey 
District Council. 

AMPTHILL—Houses, Chalton, Mr. A. Bird. 

ANTWERP—Fire station (£24,665), M. le Bourgmestre de la Ville 
d’Anvers, Hotel de Ville, Antwerp. 

ARMAGH—Renovation of Tontine buildings for town hall. 
Lennon, town clerk. 

AsHTEAD—House, Skinner's-lane, Mr. L. Littlewood; house, Oak- 
hill-road, Oaen Estate, Mr. Mitchell; motor-house, Longlands, 
Mr. P. О. Hodson. 

ASHTON-UNDER-LYNE— Elementary school to accommodate 1,500 
scholars, Education Committee. 


BALLINLOUGH — Villa, Gregg's Oross, Mr. J. F. M'Mullen. 
BaANBURY—Elementary school, Council Education Committee. 


BAxdOR (IRELAND) — Hot sea-water baths Urban District Council; 
publie library and technical school. 

BANKYFELIN—Manse in connection with the. Welsh Calvinistic 
Methodist Church. 

BARNEs—Development of building estate, Castelnau, Messrs. M. 
Thacker and Co., 53, Victoria-street, S. W. 

BARNES— Villas, Messrs. C. Ellis and Co., 174, Upper Richmond-road, 
East Sheen, S. W., shops, Mr. Е. W. Dunkley, Church-road. 

BARNET - Iron schoolroom, Stapylton-road, Rev. Francis Pink. 

BAnRNOLDswICK —House and stable, Gisburn-road, Mr. J. Edmondson. 

BARNSTAPLE— Houses, Fort-terrace, Mr. R. Prideaux. 

BECKENHAM - Office and harness-room at the Council's depót, Bromley. 
road, Urban District Council. 

Breprorp—Additions to house, Mr. G. Mayes; four houses, Tennyson- 

, Messrs. Jacobs and Burton; house, Melbourne-street, Mr. 
T. Sinfield; house, Castle-road, Mr. S. Constant; two houses, 
Kingsley-road, Mr. W. Braybrook; additions to premises, St. 
Loyes-street, Mr. J. E. Robinson. 

BEDFORD—Four houses, Honey Hill-road, Messrs. G. Burton and Son; 
six houses, Churchville-road, Messrs. B. Litchfield and Son ; eight 
houses, Winifred-road, Mr. R. Jeakings ; additions to house, St. 
Peter's-street, Directing Board of the Moravian Church; 12 houses, 
York-street, Mr. Н. J. Jones; shop, St. Peter’s-street, Ceylon 
and India Tea Oo.; house and stables, Denmark-street, Mr. D. 
Francis; plan of shops, High-street, Mr. George Haynes ; addi- 
tions to house and stable, Goldington-road, Mr. V. B. А. Bell ; 
house, Pemberley-avenue, Mr. P. J. Dunstall ; two houses, Honey 
Hill-road, Mr. Т. Ebden ; additions to house, Park-avenue, for 
Colonel Dimmock ; two houses, Honey Hill.road, for Messrs. J. 
Oorby and Son ; temporary studio, Midland-road, Mr. T. Welsh. 

BELVEDERE—Factory, Aarhus Oliefabrik. 

BIDEFORD —Extension of grammar school (£600), Education Com- 
mittee. 

BisHoP's SToRTTORD—Alterations and additions 
infirmary, Guardians, 

BovuRNEMOUTH—House, Beaafort-road, Mr. W. J. Hiscock ; house, 
corner Southern and Bracken roads, Mr. Thickness; house, 
Southern-road, Mrs. Sanderson; house, Warren Edge-road, Mr. 
А. J. Reeves ; house, Richmond Park-crescent, Mr. L. E. Watts ; 
house, Lowther-road, Mr. J. W. Davis, jun. ; house, Muccleshell- 
road, Mr. H. Marks; house, Bengai-road, Mr. H. Walton; 
house, Pinecliff-avenue, Mr. J. Newbury; house, Burleigh. road, 
Mr. Н. Mitohelmore; four shops, Southbourne-grove, Mr. S. 
Pellew ; house, Green-road, Mrs. I. Pawsey; three houses, 
Fitzharris-avenue, Mr. G. Wilcox; house, Linwood-road, Mr. A. 
Edison ; house, Ashley-road, Boscombe, Mr. T. V. Oilver ; house, 
Queen's Park- drive, Mr. W. J. Kidman; house, Linwood road, 
Мг. G. Bevan ; five houses, Maxwell-road, Mr. A. Barnes; pair 
houses, corner Beaufort and Fenton roads, Mr. Stewart; house, 
Boscombe Cliff-road, Mr. Б. Stokes; two houses, Southwood- 
avenue, Mr. H. Short ; houses, Firbank-road, Mr. C. T. Rhodes ; 
house, Evelyn-road, Mr. R. Watton ; house, Southwood-avenue, 
Mr. A. S. Hook; five houses, Fenton-road, Mr. H. Hook; two 
houses, Marine-road, Mr. J. Edwards; seven houses and stabliog, 
Edge Hill-road, Mr. H. Elliott; house, corner Heathwood and 
Talbot roads, Mr. H. Moores; house, Talbot.road, Mr. H. 
Moores; two houses, Heron Court.road, Mr. J. Belbin ; house, 
Oharminster-road, Mr. A. Smith; house, Ohatsworth-road, Mr. 
F. Court. 

BouRNEMOUTH—Public conveniences (£5,125), Town Council. 

BovNToN—Oouncil school, etc., to accommodate 50 scholars, East 
Riding County Council Education Committee. 

BraMLEY—School at Bramley, near Malton, North Riding of 
Yorkshire County Council Education Committee. 

BRIERFIELD —Three houses, Walter-street, Mr. J. T. Reynoldson. 

BRIGHTON —Grammar school (£18,000), Education Authority. 

BRisroL—Oouncil school at Sefton Park, Ashley Down, Bristol, 
Education Committee. 

Ввітох FERRY—Fifty-two houses (£12,023), Urban District Council. 

BnixHAM— Residence adjoining the Berry Head-road, Mr. C. Hellyer. 

BROADSTAIRS—Electric motor house, North Foreland-avenue, Major 
T. B. Robinson. 


Mr. J. 


to workhouse 


BROAD - STREET, W.C. — Shops. Mr. Е. G. Minter, builder, 
Putney, S. W. 
BRoMLEY— House, Denbridge-road, Mr. G. W. Hart; laundry, 


Cowper-road, Messrs. E. Peill and Son. 


BRoMscROVE—Vestry, etc., parish church (£800), Ecclesiastical Com- 
missioners. 


BromsGrovE—Alterations, infirmary, Board of Guardians. 


BROWNHILL8S—Sunday schools, Lichfield-road, Walsall Wood, Primi- 
tive Methodist Trustees. 

BryNna—Thirty houses, Mr. J. T. Jenkins, Porth, Rhondda. 

Bury—Alterations and additions to the offices at the electricity 
wol ks, Town Council. 

Buny— Institute in connection with parish church, Ecclesiastical Com- 
missioners. - 


CAMBRIDGE—Additions, New-street, the Castle Soap Oo., New-street ; 
conservatory, &с., Adams-road, Mr. L. Oobbett, Adams-road ; 
shop front, Market-passage, Messrs. Зһірреу and Sons, Sidney- 
street; covered way, Petty Cury, Mrs. Moyes, Lion Hotel; 
engine-house, Trinity-street, the Master, Fellows, and Scholars of 
Trinity College; open shed, Petty Cury, Mrs. Moyes, Lion 
Hotel; five houses, Castle-street, Messrs. Bennett and Sons, 
Gwydir-street ; additions, Abbey-walk, Mr. E. Merry, Abey- 
walk; chemical laboratory, Newnham College grounds, the 
Council of Newnham College; six houses, Suez-rosd, Messrs. 
Olark and Sons, Abbey Estate ; two houses, St. Barnabas-roed, 
Mr. W. Saint, Посета additions, Trinity College, the 
Master, Fellows, and Scholars of Trinity College; office and 
weighhridge, Newmarket-road, Mr. G. Wardale, Primro :e-street, 
Vietoria-road ; bicycle shelter, Oorn Exchange-street, the Museums 
Syndicate, Downing.street ; strong.room, lavatory, and w.c.'s, 
St. Andrew’s-street, the Master, Fellows, and Scholars ot 
Emmanuel College; 10 houses, Stanley-rosd, Mr. T. Busk, 22, 
Stanley road. ; 

CANTERBURY—Additions to Wilton Lodge, Mr. Н. R. Latter. 

CANNOCcK — Additions, union offices, Board of Guardians. 

CarpirF—Fifty seven houses, Universal Building Society and Mr. 
R. T. Rees | 

OARSHALTON—Sixteen houses, Stanley-road, Mr. A. B. Cook; two 
houses, The Beeches, Messrs, Priest and Co. 

OHATHAM —Additions to printing works in Fair-row, Messrs. Mackay ; 
two houses, Capston-road, 
road, Mr. E. Morgan ; alterations to stores, Gun Wharf, Mr. 8. 
Bestent; house, Street-end, Mr. Knowler; house and shop, 
Walderslade, Mr. F. Friday. 

Снвалм —Нопве, Washington-road, Mr. O. S. Rye; six houses, York- 
road, Mr. G. A. Gale. 

CuELMsFoRD— Business premises, Duke-street. Architect, Mr. F. 
Whitmore, =. 

CHELM-FORD —Additions to Chelmsford and Essex Hospital and Dis- 
pensary (£4,820), Messrs. Young and Hall and W. Н. Pertwee. 

CHELTENHAM—Lodge at Lilleybrook, Mr. Н. О. Lord. 

CLAcTON-oN-SEi1—Houses, Page-roa1, Mr. Newman; houses, Holland- 
road, Mr. J. C. Burchardt. 

CLAUEMORRIS— Restoration, parish church, Trustees. 

CLEATon Moor—Residence for the Rev. J. W. Stewart. 
Mr. E. Martindale. 

OCLIrUuEROR— House and shop, Downham-road, Ohatham, for Olitheroe 
Co-operative Society. 

OLowNE-Two houses, Bakestone Moor, Mr. S. Godley ; house, 
Barton-street, Mr. J. Walwin ; two houses, Barton-street, Mr. B. 
Bredley. 

Con&—Sanatorium on Streamhill site (£8,000), Joint Hospital Board. 

Corronp - Four houses, Somerset and Bath Asylum Commissioners. 

CovENTRY—Scheme for municipal buildings, Town Council. 

Coventry—Extensions to electric lighting (£35,000). 

CnADLEY —Proposal to establish schools at Oradley, Board of Educa- 
tiun. 

Crewe —Eighteen houses Middlewich-street, Mr. W. Micklewright ; 
six houses, Denver-street, Mr. J. Jones. 

Crick—Additions, Church of England schools, Ecclesiastical Com- 
missioners, 

CnowLAND—Church institute (£400), Ecclesiastical Commissioners. 

Croypox—Buildings in connection with the mental hospital, Corpora- 
tion. 

Croypox—Secondary school for girls to accommodate 380 scholars, 
Education Committee. 

Croypon—Group of s:hools, Tavistock-road (£12,100), Town Council. 

CnovpoN—Twelve houses, Blackhorse-lane, Mr. S. Nixon, 11, 
Buckleigh-road, S.W. ; nine houses, Mr. E. Bates, 2, Imperial- 
buildings, Croydon ; 10 houses, Broad Green-avenue, Mr. O. A. 
S-dgewick, Frant-road, Thornton Heath; six houses, Mr. Н. 8. 
O' Reilly; two houses, Mr. W. Fear. 

CvMWHINTON—Mission hall, Trustees. 

Damgrronp —Repairs, otc., at the joint isolation hospital, Bow 
Arrow lane, Joint Hospital Committee. 

DoLGELLEY — Fee library, District Council. 

DoRcHESTER —Repairs at the workhouse, for the Guardians. 

DovNE—Teniperance hotel, Messrs. J. Innes and Sons. 

Ровіл х — Technical school, Bolton-strect, Technical Education Com- 
mittee, 

DuNbuYNE—Catholic schools, Messrs. W. H. Byrne and Son. 

DvNpEE— Warehouse, Arklay-street, Mr. W. Oleghorn; business 
premises, Cowgate, Messrs. J. P. Matthew and Co.; houses, 
Dens-road, Messrs. Malcolm, Ogilvie, and Co ; additions to works, 
Erskine-street, Messrs. Ogilvie and Smith; villas, Maryfield- 
terrace, Messrs. J. Foggie and Son; warehouse, Seafield-lane, 
Meesrs. Н. and A. Scott; motor-shed, Step-row, Mr. R. L, 
Watson, ö 


Architect, 


г. В. D. Bachelor; villa, Maidstone-  : 
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DUNFERMLINE—Alterations on property, Bridge-street, Mr. Kelt. 

DuNcivEN— Extensions, Presbyterian church, Trustecs. 

DurHAM—Additions to St. Giles's School, Education Committee. 

EARBY—New church, Earby-in-Oraven. Messrs, Bromet and Thorman, 
architects, Tadcaster. 

EpiNBURGH—Church and offices, Orwell-terrace, Kirk Session of the 
parish of West Coates. 

EDMONTON (ALBERTA)—Local telephone exchange building, two sites 
in Strathcona (10,000dol.), Public Works Department. 

ENFIELD — Houses, stables, and cart shcds, Clerk, Urban District 
Council. 

EsroN—Ohureh hall on site adjoiniog church (S1, 400), Ecclesiastical 
Commissioners. 

EwLoE GREEN—Elementary school, Flintshire Education Committee. 

оса Ора Seven Stars Hotel, Messrs. W. and E. О. 

arne. | 

FARNHAM—Observation block, Joint Isolation Hospital Committee. 

FaATrIELD—Thirty-three houses, Lambton Colliery, Limited. 

FEATHERSTONE—Public baths (£5,000), District Council. 

FERRYHILL—Kight houses, Back-lane. Plans passed by Council. 

FiNcuLEY —Additional office accommodation, Urban District Council— 
Mr. О. С. Lawson, Urban District Council surveyor; six houses, 
Мг. G. Matthews; three houses, Mr. E. J. Smee; 12 houses, 
Bounds Green, Mr. A. Garrett; additions to Wesleyan Chapel and 
Sunday school ; 10 hou:es and shop, Regents Park-road, and four 
houses, Great North-road, Mr. C. F. Day, 21, Regents-place ; two 
houses, Arden-road, Mr. C. W. Scott; 18 houses, Mr. J. E. 
Hattersley ; four houses, Windsor-road, Mr. A. E. Bailey. 

FisnBuRN—Seven houses, and church institute, Old Cornforth. Plans 
passed by Council. | 

FLxEr— Houses, Mr. Ventham ; warehouse, Mr. Pearson; motorworks, 
Mr. Wilson. 

FoLKESTONE—New Harvey Grammar School (£4,000), Education 
Committee. 

FOLKESTONE —T wo houses, Grimston-gardens, Mr. W. White; altera- 
tions and additions to 56, Uanterbury-road, Mr. A. R. Bowles ; 
additions to Royal Bakery. Cheriton-road, Mr. T. B. Hewson ; 
motor garage, Dover-road, Messrs. Webster and Son ; five houses, 
St. Hilda-road, Mr. C. Rootes; alterations to 21, Bournemouth. 
road, Mr. W. Scott. 

Foston—Alterations and additions to Oouncil school, East Riding 
County Council Edueation Committee. 

GEMBLING—Alterations and adJitions to Council school, East Ri ling 
County Council Education Committee. 

GLascow—Extension, St. Aloya:us Catholic College, Scutt-street. 

GLOUCESTER — Renovation of St. Mary de Crypt Church. 

GopaLmMinc—Ohurch of England Schools, Moss-lane, Ecclesiastical 
Commissioners. 

GoLcar—Assembly, dining, and building rooms; alterations and 
additions to the Conservative Oluh —architect, Mr. A. Shaw. 
GoLpER's GREEN, N.W.—Development of 60 acres land for building, 

Hon. W. H. Appleton.. 

GoopMAYES - Congregat ional church, Rev. Davies Bull. 

GoRsEINON—Independent chapel, Trustees of Ebenezer Chapel. 

GosPoRT—Institute in connection with Christ Church, Stoke-road 
(£2,000). 

Govan—Electric lighting installation in sections during the next 
four years (£23,000), Town Council. 

GRAVESEND—Arc lamps, etc., Eleotricity Committee. 

GRAVESEND — Elementary schools, Education Committee. 

GRIMsBY—Extensions to the cattle mai ket, Town Council. 

GUILDFORD —Technical institute and school. Mr. F. S. Tosswill, secre- 
tary, Education Committee. 

HackINGTON—Additions, St. Stephen's Schools (£868), Kent County 
Education Committee. 

HapHAM—Two houses, Church End, Little Hadham, Mr. Minet. 

HAMMERSMITH, W.—Additions, St. Peter's Girls’ School, Mr. M N. 
Castelo; shop, 162, Uxbridge-road, Mr. W. О. Gordon; additions, 
Wood-lane railway station, Central London Railway, Messrs. 
Mott and Hay. 

HamrstEaD, N.W.—Additions, central public library, L brary Com- 
mittee. | 

HanoLp Моор — Alterations, The Grange, We:t Ham Borough 
Council. 

HARROW— Eight houses, Dorset-10ad, Mr. J. Emes; offices, Northolt- 
1084, Harrow aud Stanmore Gis Co.; two houses, Mr. W. H. 
Watts. 

HARROW— Offices, Northolt-róad. Plans passed by District Council. 

HaRTLEY—Additional classroom, etc., at the National School. 
Architects, Messrs. Colson and Nisbett. 

Hastixncs—Additions to steam laundry, Bexhill-road, Messrs. T. 
Bradford and Co.; additions to house, Edmund-road, Clive Vale, 
Mr. A. H. Huckle. 

HEREFoRD—Secondary school, Aylestone Hill, City Council. 

HEXHAM— Primitive Methodist church (£6,000), Trustees. 

HicH WycoMBE — Elementary school, Spring-gardens (£6,898), 
Education Committee. 

Номевтом — Alterations, me lical superintendent’s house, Eastern 
Fever Hospital, Metropolitan Asylums Board. 

HoveHToN-LE-SPRING—House and shop, Messrs. Morton and Sons; 
two houses and shop, Mr, G, Bruce ; two houses, Mr. M. Brown. 


HowpEN CLovucu—Sunday school. Messrs. W. Haustock and Son, 
architects, Batley. 

HuppbERsFIELD — Eight houses, Deighton - road. 
3, Market-place. 

Ноил, —Тожа hall extensions, Hull Corporation. 

HUNGERFORD—Elementary school, Berks Education Committee. 

ILForp — Ninety-eeven houses, Mr. L. Verlyck, Adelaide-chambers, 
Ilford ; stable, South Essex Laundry Co., Roden-street. 

ISLINGTON, N.—Extension of electricity mains (£320), Electricity 
Committee. 

KEADY — Elementary school and parochial hall. 
Parkinson. 

KELK—Alterations and additions to Council school, East Riding 
County Council Education Committee. 

Ipswich — Additions and alterations, St. John's Home (£638), 
Guardians. 

Jarrow —Publie bath (£6,000), Town Council. 

KENFIG HiLL—Twenty-four houses, Pwll-y-Gath Building Club, Mr. 
.R. O. Clark. | 


Mr. J. Berry, 


Architect, Mr. H. C. 


KIDDERMINSTER—Alterations to the old chapel at the cemetery, 
Joint Burial Conimittee. 

KIDDERMINSTER—Mortuary chapel, Mill street, Governors of the 
Infirmary. 

сеш N.W.—Theatre of varieties, Messrs. Т. Н. Kingerlee and 

ong. 

Kixd's LvNN—House, Wyatt-street, Mr. Roberts; cart-shed and 
storerooms, Oreswell-street, Mr. E. Back ham. 

KiNG's SurroN—Elementary school, Northamptonshire Education 
Committee. 

Kixcsway, W.C.—Buildings, Messrs. Barlow and Roberts, 14, Red 
Cross-street, S. E. ; buildings, Me:s:s. J. Smith and Sons, South 
Norwood. 

KiNcTON—Town hall, Urban District Counc 1l. 

KIRKHAM - Council schoul, Elementary Education Sub-Committee, 

KIRKINTILLOCH — Extensions, Lenzie Academy (£5,000), School 
Board. 

LAUDER — Public sanitary conveniences, 
Council. 

LEtcEstER—Technical and art schools (£14,000), Education Com- 
mittee, 

LESLIE— Block of houses, Mansfield, Mr. T. Whitaker. 

LEYTUN—Alterations, ete., schools, Urban District Council. 

LicHFIELD—Additions to house, Lombard-street, Mr. Baxter; two 
houses, Gaia-lane, Mr. J. R. Deacon. 

LicnF1=5—Children's homes, Wissage, Board of Guardians. 

LiMERICK—Technical school (£5,000), Town Council. 

атти Hutton—Three houses, Greenhoyes, Mr. J. Bridge. 

LLANISHEN—Baptist chapel, Trustees. 

LoaNHEAD —Thirteen houses, Clerk-street, Messrs Paterson, sanitary 
engineers, Edinburgh. 

LocuGELLY—,Houses, Station-road. Mr. J. T. Scobie, architect, 
Dumfermline. 

Lonpon—Welsh mission hall, Ealing—architect, Mr. T. J. Evans; 
villas, Barnes, Messrs. О, Ellis and Oo, ; warehouses, eto., 
Barbican, Messrs Patman and Fotheringham ; six houses, South- 
gate, Mr. W. J. Edwards. 

Loxnox — Manufacture, supply, and delivery of tramway feeder pillars, 
London County Council. 

Lonpon, E.O.—Rebuildiog Black Dog public house, Shoe.lane. 
Messis. P. H. Rice and Son, builders, Stockwell-road, S. W. 
Lonvon, W.C.—Exeter Hall, Strand (£20,000), Evangelical Alliance, 
LOWESTOF T- Five houses, May-road, Mr. А. E. Cuurke ; two houses, 
Blaekheath.road, Messis. Westgate Bros.; curins-house, North 

Beach, Mr. Butcher; house, Royal-avenue, Mr. G. Fitt. 

Luton— Railway mission hall, Mr. A. Cole. 

LuTuN—Elementary school, Beesh-hill (£2,649), Town Counc l. 

LypxEy—Enulargement, Council s :hool (£1,200), Town Council. 

LypNgy—Elementary school (£1,186), Gloucester Education Com- 
mittee, > 

LYNSTED ~New offices in connection with the elementary schools, 
Kent County Education Authority. 

MapnpisTON—House, Mr. J. B. Bryce. 

MAEsSTEG—lInstitute at Garth, Urban District Council. 

MAIDENHEAD —Alterations at the Wesleyan infants’ schoolroom 
(£600). Education Committee. 

MALVERN— Additions to tho abbey, Malvern Wells, Messrs. Berwick, 
Lechmere, and Co. 

MANCHESTER —Oar depot, Pi incess-road, Manchester Corporation. 

MA*CHESTER — Electricity undertaking (£130,500), Town Council. 

MIDDLESBROUGH —Alterations end additions, 17 houses, St. George's- 
terrace, Linthorpe-road. 

M{DDLESBROUGH—Block of business premises, Mesers. W. Whitley 
Limited. 

MIDLETON— Work men’s dwellings (£67,769), Rural District Council. 

Morriston—Parish hall, Mr. C. S. Thomas, Wind-street, Swansea. 

MovLTOoN—In:provements, Council school, Oheshire County Council, 

MouNT PLEAsANT—Ohurch in place of present iron structure, 
Joint Committee of the U. F. Presbytery and Mount Pleasant, 
congregation, 


Under-Back-road, Town 
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NAvAN— Offices (£5,000), County Council. 

NETLRY—Alterations, etc., to the main hospital of the Royal Victoria 
Hospital in the Southern Command. 

Nonnuny — Business premises Messrs. L. Whitchea l and Oo., Port- 
land place, South Lambeth, S. E. 

NORTHALLERTON —Infectious diseas2s h. spi'al (2950), Hospital Com- 
mittee. 

NonTHLEACU—lIligher elementary school, 
Committeo. 

Osan—Post office, Commissioners of Public Works. 

PENTRE—Vestry and classrooms, ete., Trustees of Hebron Welsh 
Baptist Chapel, Ton. 

PERTH —Elementary school, Dunkeld-road, School Board. 

РЕвтн— Extension, General Accident Assurance Corporation Buildings; 
architect, Mr. G. P. Young. 

PERTH — Electric lighting wiring works, bells, etc.. in connection with 
erection of the new Northern District school, Perth School Board. 

PrLATT BrrpcE—Engine-house, Urban District Council. 

ToxTsARN—T wo villas in Penrhiwglais Field, Mr. H. О. Howitt. 

PorTsMOUTH—Extensions, lunatic asylum (£9,500), Town Council. 

Preston —Alterations and additions to Council school, East Riding 
County Council Education Committee. 

Purney—General hospital (£16,000), Hospital Committee. 

RADCLIFFE—Fire station, l'arsouage-street ; extensions to electricity 
undertaking (£14,350), District Council. 

Rapya—Villa, main road, Mr. J. Jenkins. 

RAMSGATE—Hospital (£12,002), Hospital Committee. 

RawTENsTALL—Oouncil school, Alder Grange, Town Council. 

Repnau—Public reading-room, Libraries Committee. 

Кериме —Four houses and shop, Mr. T. Bain. 

Ботина ершш etc., the Duke of Wellington Inn and the 
Tredegar Arms, Messrs. A. Buchan and Co. 

RiNGwoop —House, Broadahard-lane, Mr. Н. Barrow; house, St. Ives, 
Mr. H. Brewer; house, Burley, Mr. F. Milbourne. 

RocHESTER —Repairs at Troy Town School, £100; Gordon-road 
School, £100; Station-road School, £60; Borstal School, £40 ; 
St. Peter's School, £30; St. Mary's School, £20, Education 
Committee. 

Косову —Boiler-house, Brownsover Mill-road, British Thomson- Houston 
Оо. ; two houses, Benn-street, Mr. Watford; alterations to 
premises, Regent-street, Mr. J. H. Liddington; four houses, 
Claremont-road, Messrs. Linnell and Son; house, Cromwell- 
road, Mr. G. Warner ; lamp factory, Lower Hillmorton-road, Mr. 


J. Findlay ; alterations to premises, Whitehall-roal, Mr. C. II. 
Faller. 


RurnIx— Renovation of the C. M. Ohapel, Mr. T. Parry. 

Sr. ANNES—Electricity main feeder cable (£3,500), Council. 

gr. AxNEs— Villas, St. David's road, Mr. T. Seed; villas, Cambridge- 
road, Messrs. Keenan and Parker; six houses, Bromley-road, 
Messrs. J. Heap and Sons. 

SALTCOATS—Pavilion, Town Council. 

SALTNEY—Elementary schopl, Chester Education Committee. 

ScuNTHORPE — Fire station. and store (£5,000), Urban District 
Council. 

SELLY ParK—Elementary school, Pershore-road, King's Norton and 
Northfield Urban District Oouncil. | 

SHEFFIELD —Carriage storing shed, Midland Railway Co, Derby. 

SnEFFIELD - Electricity lighting purposes (£20,020), Town Council, 

SHERBORNE—Church hall, Digby-road, Trustees. 

SITTINGBOURNE —Elementary school, Kent County Education Com- 
mittee. 

SkiPTON—Vestiies and north aisle transept, parish church. Archi- 
tects, Messrs. Austin and Paley. 

SouTHAMPTON—Extension of the tramways to the Royal Pier, 
Tramways Committee. 

SouTHGATE—Bix houses, Mr. W. J. Edwards. 

Sour SHIELDS—Extensions to workhouse at Harton (£10,000), 

Guardians 

SouTHWICK —St. Hilda's Church, Bzaumont-street (£4,000), Church- 
wardens. 

BPEETON —Alterations and alterations to Council school, East Riding 
County Council Education Committee 

ноп —Elementary schoo), Durham County Education Оош- 
mittee. 

SPENNYVMOOR— House, Durham-road, Mr. W. Pattinson ; workshop, 
Rt. Paul's-gardens, Mr. J. J. Maxey ; abattoir, near King James- 
street, Mr. W. Huxley. 

STANSTED — Alterations to 
Waithman. 

STEPNEY—Ampere-hour meters, demand indicators and time switches, 
arc lamp carbons, Electricity Committce. 

STIRLING— Additions to house. Lower Polmont, Mr. J. Boyd ; addi- 
tions to Greenhill School, Falkirk Parish School Board. 

SUNDERLAND— Two houses, Becchwocd-street, Mr. M. A. Speight; 

fire houser, Athol-park, Mr. R. Wilson; house, Canon Cock in- 
street, Mr. Н. E. Robinson; two houses, St. Lconard.street, Mr. 
R. Oliver; two houses, Hastings-street, Mr. J. E. Parker ; exten- 
sien of St. Benets School, Mr. E. D. Webb; two houses, 
II. nderson-road, Mr. J. Spain; additions to the Sunderland 
Workhouse, Guardians, 


Gloucester Education 


house, Oakley-green, Mr. J. С. 


SuTIoN—House and shop, Outram-street, Mr. W. Kirk; petrol store 
eee ere Freeman Oil Oo.; two houses, Garden-lane, Mr. 
etcher. 


TAUNTON—Shop, Albemarle-terrace, Mr. А. Fouracre. 

Toronto — Electrical construction department, City Council. 

TREALAW—Sixteen houses, Miskin Manor Building Club. 

TRENARRIS — Twenty houses, Quaker's Yard, Woodlands Fuil ling 
Club. 

TuRRIFF—Court-room and municipal offices, Town Council. 

Twynyropyn—Additions, schools, Merthyr Tydfil Education Com- 
mittee. | 

TYLDESLEY—Frce library, Stanley-street, Urban District Council. 


WALSALL—Eight houses, Sheridan-street, Mr. T. Hughes; additions 
to four houses, Bridgeman-street, Mr. W. Н. Thompson ; bakery, 
Shaw-street, Co-operative Society; temporary dressiog- г ют, 
Midland-road, Messrs. Grapho and Jackson ; additions to engine- 
house, Neale-street, Walsall Locks and Cart Gear Oo.; barrelliug 
house, Windmill-street, Messrs. M. Harvey and Co.; additions to 
house, Stafford-street, Misses Unit. : 

WALSALL—Erection and furnishing of the manual instruction, 
cookery, and laundry work centres at the Elmore Green Council 
School (£1,200). 


"WALLINGTON -R. O. church and presbytery, Rev. — Cafferata, Our 


Lady’s Ohurch, Sutton. 

WantacE—Two pairs of villas, Priory-road, Mr.. J. Trow. 

WATFORD —Garage, The Priory, Langley-road, Mr. W. E. Newcombe. 

WEALDstoNE—Shop апі workshop, Messrs. Freeman, Hardy, and 
Wills, Newington Butts, S. E. 

WELLINGBOROUGH —Office and showroom, Park-street, alterations two 
houses, Midland-road, Messrs. W. Fish and Co. 

West AUCKLAND —Six houses. Sites given by Mr. M. H. Kellett. 


West HAM Underground convenience, Becton-road, Town Counc'l. 


WESTMORELAND (JAMAICA)—Sugar factory, Mirrlees-Watson Co., 
Glasgow. 

WeryMouTH—Alterations to shop, St. Mary-street, Mr. Jackson; 
house, High-street, Mr. J. Oliver. 


WHITEHAVEN—Alterations to houses, Douglas Bourne; alterations to 
house, King-street ; alterations to houses, John's.lane. Plans 
passed by Council. 

WHITEHAVEN—Alterations to refuge buildings, Market-place. Archi- 
tect, Mr. J. N. Singleton. 

WHITEHAVEN —Elementary school (£3,918), Town Council. 

WHITEFIELD —Wealcyan church, Trustecs. 


WicAN—Workshop, Frog.lane, Messrs. J. Wood and Sons; motor 
garago, Arcade-street, Mr. H. H. Timberlake ; house, Darlington- 
street, Mr. J. P. Hayes. 

WIOAN— Machinery transferred from Pemberton electricity works to 
Bradford-place station, and extension of the latter (£36,500). 
WILLINGTON — House, Chapel-street, Mr. Cottle; five houses, 
High-street ; house, Crook-laue, Messrs. Strakers and Love. 
WIMBLEDON—Thirty-three houses, The Crescent, Mossrs. Ryan and 
Penfold, Wimbledon Park; eulargemeut of cottage hospital, Mr. 
A. S. Sheldon, town clerk; 35 houses, Mr. C. Barwell, Morden; 
laundry, Merton High-street, Messrs. Hooker and Webb, 
Croydon; church and parish-room, Mr. T. G. Jackson, 14, 
Buckingham-street, Strand, W.O. ; shops and flats, Messrs. 
Thompson and Pomeroy ; shop and showroom, Worpie-road, 
Messrs. Whitehead Bros.; alteration and additions to building, 

Wimbledon Common, Mr. R. A, Hinds, 

WINSCOMBE — Improvement, Sidcot Quakers’ School (£16,009), 
Managers. 

WisHAM— Engine-house connected to workhouse, Fylde Board of 

Guardians. 


WITHERNSEA—14 houses, South Cliff, Mr. Brown. 


WorMHILL—Elementary school, Peak Dale, to accommodate 320 
children, 


YARMOUTH—Additions, Middle-road, South Denes, Mr. W. B. 
Jarvis ; additions, 33, Alpha-road, Southtown, Mr. K. Stanley ; 
fishing premises, South Denes, Messrs. Slater and Co.; converting 
workshop into house, Queen Ann’s-road, Mr. Teasdel ; temporary 
shed, Upper Cliff-road, Mr. Watts; motor shed, factory, Messrs, 
Grout aud Co. ; additions to house, Pier Plain, Gorleston, Mr. 
R. A. Wightman ; five houses, Kitchener-road, Mr. Trett ; timber 
shelters, Hiverside, Southtown, Messrs. Jewson and Sons ; house, 
Nelson-road central, Mr. Bird. 


Үдвк —lImprovements, county hospital (£4,000), Hospital Committee. 


PROVISIONAL PATENTS, 1908. 


JUNE 1. 


11833. Improvements in enclosed electric indicating fuses. 
James John Jennison, Elm Bank, Huckuall-road, Bulwell, 
Nottingham. 

11857. Improvements in electrical signalling apparatus. 
Howard William Brunton, 88, Chancery-lane, London. 

11895. Improvements in and relating to the manufacture of 
compositions suitable for electric insulating and 
other purposes. [Frederick Walton, 7, Southampton- 
buildings, London, E i 
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11876. Improvements in apparatus of the resonance type 
applicable for use in indicating or measuring the 
frequency of electrical alternations. Robert Hartmann- 
Kempf, Clun House, Surrey-street, London. (Date applied 
for under Section 91 of the Act, May 31, 1907, being date 
of application in United States.) (Complete specification.) 

11871. Improvements in and relating to commutators for 
dynamo machines. Charles Algernon Parsons and 
Alexander Henry Law, 18, Southampton-buildings, London. 


JUNE 2, 

11939. New or improved automatic switch for producing 
changes of design in electrical illumination. Charles 
Thomas Pounsfordand Frederick Thomas Love, 5, Ashcombe- 
gardens, Weston-super-Mare. 

11933, Improvements in or connected with automatically 
operated or controlled electric signalling apparatus. 
Harry Storm and Thomas Simpson, 15, Water-street, 
Liverpool. 

11944. Improvements in electrolytes for storage batteries. 
Alfred Wood Somers and Richard Joseph Crowley, Sun- 
bridge-chambers, Bradford, Yorks. -(Date applied for under 
Rule 15, May 9, 1908. An invention comprised in applica- 
tion No. 10078, dated May 9, 1908.) 

11945. Improvements in or rolating to surface - contact 
electric traction systems. Edward Albert Mitchell, 46, 
Lincoln's-inn-fields, London. (Date applied for under 
Rule 13, Jan. 51, 1908. An invention comprised in applica- 
tion No. 17552, dated July 31, 1907.) (Complete specifi- 
cation. ) 

11979. Improvements in and relating to electrical distribut- 
ing systems. The British Thomson-Houston Company, 
Limited, and Edmund Basil Wedmore, 83, Cannon-street, 
London. 

11986. Improvements in electrio circuit controllers for rail- 
way signals and the like. Sidney Prescott Wood, 
Palace-chambers, Westminstor, London. 


JUNE 3. 

12009. Improvements in electricity meters. George Hookham, 

4, New Bartholomew-street, Birmingham. 

12044. Improvements relating to electric transformers, Gisbert 
Kapp, 18, Southampton-buildings, London. 

12050. Improvements in fuses fitted with indicating arrango- 
ments. Siemens Bros. Dynamo Works, Limited, Queen 
Anne's.-chambers, Westminster. (Siemens-Schuckertwerke, 
G. m. b. H., Germany.) (Complete specification.) 

19080. Improvements in means for controlling the electro- 
motive force of dynamo-electric machinery. Howard 
Theophilus Wright, 47, Lincoln's-inn-fields, London. 
(Completa specification.) 

12081. Improvements relating to the magnetic separation of 
materials, Thomas Barry, 46, Lincoln's-inn- fields, London. 

12099. Improvements in and relating to the control of induc- 
tion motors. Herbert Sefton-Jones, 322, High Holborn, 
London. (Clifford Hugh Douglas, India.) 

12104. Improvements in the control of electrically-operated 
switohes. The British Thomson - Houston Company, 
Limited, 83, Cannon-strect, London. (General Electric 
Company, United States.) 

| JuxE 4. 

19105. Improvements in and relating to electrico controllers. 
Ernest Scbattner and Richard Amberton, Caxton House, 
Westminster. 

12135. Improvements in telephones. Alexis Werner, 26, Upper 
Bedford-place, London, 

12140. Improvements in and relating to wireless telephony 
and telegraphy. Alexander William Sharmann, 4, 
Buckingham House, 111, Trinity-road, Upper Tooting, 
London. 

12142. Improvements in or relating to automatic cut-outs. 
Alfred Julius Boult, 111, Hatton-garden, London. (Elec- 
trical Manufacturing Company, United States.) (Complete 
specification. ) 

12152. Improvements in magneto-electric ignition apparatus 
for internal-combustion engines. Robert Frederick 
Hall, 24, Temple- row, Birmingham. 

12170. Improvements in and relating to electric switches. 
Frederick Hagger Headley, Walter Henry Walton, and 
Edward Lawley-Pinching, 322, High Holborn, London. 
(Complete specification.) 

12175. Improved switch for controlling electrical circuits. 
Thomas Joseph Rorke and Edwin Rorke, 7, Southampton- 
buildings, London. (Date applied for under Rule 13, 
Jan. 3, 1908. An invention comprised in application 
No. 12967, dated June 4, 1907.) (Complete specification.) 

19183. Improvements in alloys useful as electric resistance 
conductors. The British Thomson-Houston Company, 
Limited, 83, OCannon.street, London. (General Electric 
Company, United States.) 

JUNE 5. 

19191. Improvements in electric oooking and heating appa- 
ratus James Andrews Abbott, trading as Abbott Bros., 
25, Merchants-quay, Dublin, Ireland. 

12194. Impred methed of supporting incandescent lamp 

| ents, Donald Murray, 5, Lombard-court, London. 


12196. Pliers for rotating electric shade oarriers. John 
Dugdill, 305, Oldham-road, Failsworth, near Manchester. 

18211. Improvements in or relating to iron-olad electric 
switches and switch fuses. Vernon Hope, 55, Market- 
street, Manchester. 

12225, Luminous electric lighting and bell switches. Emil 
Samuel Conradi, 19, Ebbsfleet-road, Cricklewood. 

12229. Improvements in or relating to automatic cut-out 
apparatus for electric arc lamps. Joseph Bein, 2054, 
Pentonville.road, London. 

12249. Improved electric motor giving reciprocating motion. 
Ernest Edward Pickard, 8, Quality-court, Chancery-lane, 
London. 

12256. Improvements in electricity meters. [saria - Zähler- 
Werke G. m. b. Hi, 46, Lincoln’s-inn-fields, London. (Date 
applied for under Section 91 of the Act, May 11, 1907, being 
date of application in Germany.) (Complete specification.) 


12258. Improvements in or relating to electric farnaces for 
tho manufacture of steel. Adolphe Hugot, 31, Bedford- 
street, Strand, London. 

12207. Improvements in and relating to asymmetric oleotrid 
conductors. The. British Thomson - Houston Oompany, 
Limited, 83, Cannon.street, London. (General Electric 
Company, United States.) 

12269. Improvements in shaft bearings. The British Thomson- 
Houston Company, Limited, 85, Cannon-street, London, 
(General Electric Company, United States.) 

12275. Improvements in electrical heating apparatus especially 
applicable to fiatirons and the like. William Eastman 
and Alan Warne, 38, Chancery-lane, London. 


JUNE 6. 

12280. Electric safety appliances. John Grico Statter, Norfolk 
House, Norfolk-street, Strand, London. 

12296. Impfovements in shunts for ammeters.  Evershed and 
Vignoles, Limited, and Ernest Blacker Vignoles, Acton-lane 
Works, Chiswick, London. (Complete specification.) 

19302. Improvements in or relating to magneto - electric 
ignition apparatus. Charles Frederick Caxton Wilkins 
and Muirhead and Co., Limited, 1, Imperial-buildings, 
East Croydon, Surrey. (Complete specification.) 

12325. Improvements in or relating to electrical distribution, 
Joseph Lester Woodbridge, 111, Hatton- garden, London. 
(Date applied for under Section 91 of the Act, Oct. 2, 
1907, being date of application in United States.) (Com- 
plete speoitication.) 4 

19326. Improvements in or relating to regulating apparatus 
for induction motors. Manu Stern, 111, Hatton-garden, 
London. (Date applied for under Section 91 of the Act, 
June 12, 1907, being date of application in Germany.) 
(Complete specification. ) 

12336. Electric indicating meter for controlling the duration 
of telephone conversations. Hermann Roost, 65, Chancery- 
lane, London. (Complete specification. ) 

12340. Method of and apparatus for compounding or over- 
compounding alternators. The Phoenix Dynamo Manu- 
facturing Company, Limited, aod Robert Pohl, 322, High 
Holborn, London. 

12352. Electric radiator for heating buildings or the like, 
Cornelius George Nobbs, Cornelius George Nobbs, jun., and 
James Edward Rosenthal, Birkbeck Bank-chambers, South- 
ampton- buildings, London. (Complete specification.) 


JUNE 9. 

19364. Improvements in or relating to elcctrically-actuated 
pumps. Frank Roberts and Margaret Potter Roberts, 
18, Seagate-road, Hunstanton, Norfolk. 

12889. Improvements in and relating to oil switches and the 
like for alternating currents. Siemens Bros. Dynamo 
Works, Limited, and Max Kloss, Queen Anno’s-chambers, 
Broadway, Westminster. (Complete specification. ) 

12390. Improved means for obtaining a smooth electromotive 
force curve in alternate-current dynamos. Sicmens 
Bros, Dynamo Works, Limited, and Max Kloss, Queen 
Anne’s-chambers, Westminster. 

12398. Improvements in or relating to installations of clectrié 
lamps having metal filaments. William Dierman, 18, 
Southampton-buildings, London. 

12147. Improvements in or relating to electric motors for 
vehioles. Carlo Riccardo Massone, 111, Hatton-garden, 
London. (Complete specification.) 


JUNE 10. 

12468. Improvements in apparatus for wireless telegraphy. 
Johann Sahulka, 55, Chancery-lane, London. (Complete 
speoification.) 

12470. New or improved adaptor for electric incandescence 
lamps. Fiancis Leonard Wright, 9, Warwick-oourt, Gray's- 
inn, London. 

12498. Improvements relating to the oontrol of electric 
motors. Henry Alexander Mavor and Mavor and Coulson, 
Limited, 46, Lincoln’s-inn-fields, London. 

12507. Improvements in telephonic or like calling apparatus. 

* „ Charles Hustwick Ellison and Charles Mark Jacobs, Birkbeck 
Bank- chambers, Southampton-buildings, London. (Applica- 
tion for patent of addition to No. 1808/07.) 


898 


19515. Improvements in and relating to compressors of the 

oentrifugal type. The British Thomson-Houston Com- 
y, Limited, 83, Cannon-street, London. (General Electric 
pany, United States.) 


JUNE 11. 


19527. Improvements in and relating to variable motion gear 
for actuating magnetos, dynamos, and the like for 
electric ignition and other purposes. Edward Eugene- 
Brown, Gwydyr, Eardley-road, Streatham, London. 

12532. Improvements in electrically-operated pumps or the 
like. Joseph Knight and Peter Ronald Keppie, 37, Moor- 
fields, Liverpool. 

12556. Improvements in carbons for aro lamps. Siemens 
Bros. Dynamo Works, Limited, Queen Anne’s-chanbers, 
Broadway, Westminster. (Siemens Schuckert- Werke 
G. m. b. H., Germany. (Complete specification.) 

12563. Xmpreveiedte relating to the electric ignition systems 
of internal-combustion engines. Robert Frederick Hall, 
24, Temple-row, Birmingham. 

12567. Improvements in electric bells Carl Herrde, 1, Great 
James-street, Bedford-row, London. 

19580. Improvements in and relating to alternating-current 
motors of the commutator type. The British Thomson- 
Houston Company, Limited, 83, Oannon-street, London. 
(General Electric Company, United States.) (Oomplete 
Tum 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on June 26.) 


1907. 
100729. Electric motor control systems. British Thomson-Houston 


Company. (General Electric Company.) 

10293. Trolley heads of electric tramcars and the like 
Collins, Hayes, and Watson. 

12353. Receivers for wireless telegraphy. Austin. (Date 


applied for under International Convention, May 29, 1906.) 

19406. Electric apparatus for communicating botween one 
part of a vessel and another, and for analogous 
purposes. Sedgwick. 

12495. Dynamometers and power indicators. Barr and Stroud. 

12578. Selfregulating electrical machines for alternating or 
Girect ourrent. Heyland. (Date applied for under Inter- 
national Convention, May 30, 1906.) 

19807. Ball and socket joints for gas, electrio light, and other 
like fittings. Tonry. | 

12969. Devices for effecting electric synchronous working of 
two apparatus. Hellmann. 

13033. Systems for electric railways. Eastwood. 

14572. Means for electrically detecting the position of the 
switch tongues and locking bolts of railway points. 
Haywood, and McKenzie and Holland, Limited. 

180134. Contact arrangement and stand for electric incan- 
descent lamps. Kessler and Jelich. (Date applied for 
under Rule 15, Aug. 8, 1907.) 

18308. 5 and like calling apparatus. Ellison and 

aco 

19073. Means for supporting electric lamps. Fusser. 

19447. Electric automatico time switch mechanism. Moore. 

19734. Electric aro lamps. Gross. 

20119. Transmitters for wireless telegraphy. 
Marconi's Wireless Telegraph Company. 

81950. Telegraphic code appliances. Dotesio and Powell. 

84753. Means for rectifying alternate currents. Siemens Bros. 
and Co. (Siemens und Halske Akt.-Ges.) 

25350. Dynamo - electric machines of the кошер type. 
Arenas y Garcia. (Date applied for under International 
Convention, Aug. 2, 1907.) 

27379. таа Amalgamated Radio-Telegraph Company. 

eib 


27516. Electrical driving gear, moro especially intended for 
motor road vehicles. Johnson. (Felten und Guilleaume- 
Lahmeyerwerke Akt.-Ges.) 


1908. 


4444. Electrical radiators. Dowsing. 


4621. Manufacture of heat interohangers by an electrolytic 
process. Friedheim. (Date applied for under International 
Convention, March 4, 1907.) 

$225. Electrodes for arc lamps. Allgemeine-Elektricitite Ges. 
in applied for under International Convention, July 5, 
1907.) 


Marconi and 


6610. Incandescent electric lamps. Allgemeine Elektricitäts- 
Сев. (Date applied for under International Convention, 
March 14, 1907.) 

50. Process for hard tantalum. Siemens und Halske 
Akt.-Ges. (Date applied for under International Conven- 

tion, March 26, 1907.) 
7910. 55 and thermometers of the thermo-electric 
electrical resistance type. Siemens Bros, and Co. 
(Siemens und Halske Akt.-Ges.) 
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COMPANIES’ STOCK AND SHARE LIST. 


Commercial and Industrial.— 
Name. 2 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1.70, 000 1. 


6 „ % „%%% „% „% „%„% „„ „% „%% 6% % „%% „% 66 66 „% „% „ „%% [—⁊:4éF̃ „ „% „ „„ % „ „„ 4 „ 


— Ord., 
Aron Electricity Meter, Р o. Cum. Pref. Shares, 1-125,000 : . 
5,000 


A Last price. 


| йе 


— Ordinary, Nos. 1 123,000 .......................... 
British Aluminium Oo, Ordinary, 2.001-40,000 .............. 5 
—— 1 pet cent. баш. Pref., 1000 % —Ä— 8 hl 
—~— “ А” 6 per cent. Cum. Pref., 1-20,000 .............. 5. 43- i 
— — 4 per cent, Funding Certificates, 1-20,000 . 85 . BÀ 
— § per ome 1st Mort. Deb. Stock, Red. ............ 100 .. 104-1 

— $4 t. Loch Leven Deb. (Reg J. Red., 1-5 000 100 .. 97-100 

British In ted a — Helsby Cables, Ord., 1. 100, O00 5 53-64 
-== per cent. Cum. Pref., 1-100000 .................. 5. 53-64 
— 44 per cent. Mortgage Debentures ...............- 100 .. 102-105 

British 10 Houston Co., 44 per cent. lst Mort. Deb. 

e. ROG MET 100 . 935-98 

British Westinghouse Elec. and Manuf. 10 per cent. Pref., 

275.001475000 .......................................... 5 .. 716-11/16 
——— per cent. Mortgage Debenture Stock ............ 100 .. 4590 

Brush Ыссы Engineering, Ordinary, Nos. 1.106 731 .... 2 .. 03 
—— Nou. 6 per cent., Pret....................... 8 . 5/6-/n6 
— 4) per cont. lst енна Btocl .................. 100 70-76 
— cent. 2nd Debenture Зіоск.................. 100 .. 5550 

Callender’s e, еһепїйгөз.............................. щш А 1297110 

6 per cent. Preſ . ⁊ m 54-53 

са йена 00. Ordinary, 1-110,000 D 1... 8-1 

Crompton and Oo. ———æ %%%%%%«G %%% 600 3 ee 1«-1 
5 par ont Чеги ar 5 E a ae 515 

Dick, rr, 9 Ordinary IT ЧАЛУ secc252099222600290508 se 
—— 6 per cent. Cum, Prel., 1-505,000°.................. 1.. 1H 

cx per cent. Debenture . 100 .. 101-104 
Edison an an United, ‘* A 7 Shares, I. 5 id 

А” Shares, 01.017,18 . б. ira 
— — per Cent. Debentures ............................ 100 
———- 4 per cent. Deb. Stock, Red. ...................... 100 . 79-81 

Electric Construction, Nos. 1 to 112.100 .................... 2 i- 
—— 7 pet cont. Cumulative Pref. ...................... 8 l4- 

4 cent. Perp. lst Mort. Deb. .................. 100 . 63-67 
Electrol Alkali Oo., Ordinary, 1-202,218 ................ 1 3/16-5/16 
hard Limited LIII eae om Pt vs 1 á "A 

шеле рег сеп m. T г 
cent, 120 1 ort. Deb. Воск .................. 100 . 57-5) 

W. T. Hen ect den Morin Ordinary . : орн 

44 Led рен Dentures E P N M MS 100 .. 104-106 zd 
India Rubber, Gutta 8 and Telegraph Works . 10 10 

4 per cent, Debentures M PNE V v 1 
National Klectrio Construction Go., 1-170,000 "———  áe' a" 

Parker, Thos., Limited, Ordinary .......................... 10 .. 10-1 
Peebles Bruce) and Oo., 6 per cent. Cum. Pref , 20,001-60,000 5 .. — 
Telegrai Construction and Maintenance .................. 12 

ра от t. Bonds 12 .. 109-104 
White, hite, J. anh Oo 6 per cent. Cum. Pret., 115,000 10 .. 7:84 

Electric Lighting and Supply.— 
Amount 
Name. Eri ky ah 

Adelaide Electric Supply Co., 6 p.c. Cum. Pref., 1-10,000.. 5 .. 48-54 

Bournemouth and Poole, Ordinary _........................ 10 .. 10411 
——— 4 per cent. Cum. Prof., 7,501-15,000................ 10 .. 4-10 
— — per cent. Cum. Second Pret., 15.00 l-22, 5000 10 .. 10-11 

per cent. Debenture Stock, Red. ................ 100 104-105 
ent) ВА Electric Light and Power Oo. .............. b ag 
t. 1st Stock, Red. ............ 100 . 

Brompton and Ker „ Ording 5 622 
—7 cent. Preference ............................ 5 . 63-73 
саа есю о парріу Фора Ordinary n 1- 0005 ati 2 e 13; xd 

mbridge Elec up mpany, & ay 
Canadian General Electric Co , Common Shares $100 . 83-90 
per cent. Cum. Pref. ёїосК...................... $10) .. 109-111 
Central Electric Bu , 4 per cent. Guar. Deb. Stock 100 . 98-101 xd 
Charin 769.000 ^ asd P: end, [гәне у Жн Supply, О 5 "T 
. ee "e" 5 4 
— 4 Pi 5 Debenture Stock, Red. 5 600. ^8 s ws 
— * п цо n 8 0 m. Pref , e 
— (800 40, Mx 00: 5 LE 

bones Electricity Šup e NE Ô 34 
— МЫ pe per cent. e EN . 100 .. 101-14 

Chi T шоп Co., lst Mt. 5 pc 20. vr. id. Вав, ed. 0 

City of "London, / ði n ⁰⁰ 10 10 
—— 6 per cent, Cumulative Pref. 10 .. 12-13 

44 рег cent. Debenture Stock ...................... 100 .. 124. 

44 per cent. 2nd Deb. Stk.. Red. .................. 100 .. 102-105 
City of Wellington Blectric Light aud Power Оо, 5 per 

cont. Reyistered lat Deba., Eed., 1-1,630................ 50 50-53 

Cordoba Light and Power Co., ‘Ist Mt. Btl. ö per cent. Bds., 100 

County ot Durham j 060 і ' Power “Distribution Oo, an 

5 per cen cent. Preferenoe, 1-50,000 . Ner M 53-45 
County ‹ panty of don Elec. Supply, . . 0 7 
per cent. Oum. Pref. 10 .. 104- 

ne per cent. Debentures Prov. Certs. All pd., ка. 100 .. 107-110 

44 per cent. 2nd Debentares Prov. Certs pA .. 8. 01 
кшш 8 шоу Corporation, Ordinary. 1-80,0 000. . M - is ii 

44 per ten Het M Mort. Deb. 100 6:-73 
bis ies Development Co. of Ontario, 5 per cent. let 

20 s Gold Bonds, 10,751-15,750 . .. 85-86 p.c. 

Riectric io Traction Co. of Aust., 6 pc. Cm. PL, 1-30,000 % E 8480 

cent. Debenture Stock, Rd. .................. 100 

He 85 ply Co. of Victoria, 5 per cent. let Mt. Deb. - 3955 

троне Electric tc Ворріу, Ord., Nos. 1-10 000.. "AE uem 41-! i 

5 per cent, Cum. Prot., Nos, 11 M 3 8 a 

44 per cent. First De Stock, Red. . C 
Hove Electric ne Lighting, Ord., `. 13,000 .. 6 .. 6-64 
Indian Electric Supply and Traction Co, 6 per cent. Gon- 

struction Deb. btock, Red. — .. 95-98 

Isle of Wien Elec. Lt. and Pwr., а } . d. Db. Stk., Red. .... 100 .. £0-93 

е lie тее Power and ting, 6 per cent. Cum, " 
Kensington and tad Карар Elec. Lt., Ord, 1-21,000...... ‚Б. 8 
Kensington an htabeldge and Notting Hill, 4 per 
cent. Debenture 8tock, Red.. 96-99 
Kidderminster and Dist. Bieco. Lighting and Traction, Pret. 10 ... 910 
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Ex Last price. 


Name. 2 
£ 
кеша Шей, o er LE ВРУТ. САР 1 
6 per cent. Pref. . 5 .. i 
4 per cent lst Mortg Mortgage Debenture Stock, Red. 100 
Madras Biectric 2410005 y Corporation 5 per cent. Construc- 
tion Deb. Stoc Prov. Oerts.), all paid .......... 710 .. 85-90 
Metropolitan Ordin, ,001-200,000 100 mi abr 
44 per cent. n Mortgage Debenture Stock.. .. 207-111 


44 per cent, Cum. Pre — ea . 

& per cent. Moe Debenture, Red... ..... 100 .  t5-90 
Mexican Eo ric Light Co., b 900 cent. Ist Hort. Gold Кав 
1935, C 1-1,000 ($100), D 1-5,000 45000), 11.00 ($1,000 no iu say e 


Mexican Light and Power Co., Capital Stock .............. $1 
— $ 800) Ро cent. lst Mort. tal Sonde: ked., 1-4,000 
001-14,000 ($1,000).............................. — 87-t8 
Mid ү Blectric Power Dis., 44 p.c let Mort. Deb......... -- 96 99 
dines BT ole on Electsic Supply, Ordinary, 1-57,009 .. 5 56 
do. 75, ,001-87.500 (issued at = pma bee pue. 5 .. №6 
5 per cent., Pref, 1-57,009 .. . B... 5&4 
Nottiog H Electric Lighting . 10 .. 114-12 
4 per cent. First Mort. Debs. Nos. 1 500 (Beg. ) 100 .. 96-97 
Oxford Electric, Ordinary, 1-96 ке ad e 310.. 6 .. яб 
4 per cent. Debenture Stock .100 . 94-58 
River Plate Electricity Oo., Ord., 171 9.687 & uo, RLS a 1 . 27/82 31/32 
6 per cent. Non-Cum. Pret. » 1-100,000 .. 1 3 8-1 
5 per cent. Debenture Btock, Red. T" 100 vi 
Rosario Blectric Co , 6 per cent. Cum. Pref , 1-20 000.. 6 .. ^45) 
6 per cent. Cum 2nd Pret, 1-15,000................ 5 . 43-54 
Royal Electrica] Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures ... 100 .. 9698 
Shawinigan Water and Power Co., b p.c. Cons. lat Mt Bus — .. 102-108 po 
Smithfield Marketa Electric Bupply, . 1-12,000.......... 5. us 4-3 
r cent. Debenture Stock Sip eee de eae CE dde we 100 .. 10-74 
South London. Ordinary........ :.......................... 4 . 24-23 
South Metropolitan Electric zen and Ponor: 98 5 | * 4-8 
7 per cent. Cum Pref. . eese, 1 ..1 110-1 9/16 
44 per cent. 1st Mort. De . . . 100 .. 89108 
St. James's and Pal] Mall all. Ordinary, 101-20,080. . eee 8 1-84 
7 per cent, Pref. .................................. 5 .. eod 
54 per cent. Юерһ................................... d 
Urben Bi- orie Supply Co., Ordinary 1-2 


44 per cent. First Mort. Debenture Stock, Red. 


Westminster, Ordinary .................................... 


00 
‚ 8-30,007 . 5 .. . 
б per cent. Cumulative 5 50 001 80, 000.. 5 us ES 
ооо 100 ee 
— — 44 per cent. Pret., 110,101-138,251 . 6 


Electric Tramways.— 
Amount Last price. 


Name. | polt Р 
Apel Argentine, 6 per cent. Cum Pref, 1.260,00? ........ 5 64-6 
per cent. Non-Cum. 2ud Pref., 20, 008-£80, QU .. 5 
Permanent 6 per cent. Debenture г tock, 1888 ...... 100 .. 141-146 
Auckland klec. Trams., 5 MEET 18 Mor. Deb. Stk, Red. .... 100 .. 104-107 
Barcelona Tramways, Urd., 1-20,000........................ 10 — 
5 per cent. Cum. Bret thares, 1-10,000 ............ 10 — 
5 per cent Deb., Red., 1-€00 ...................... 100 — 
—— 44 per cent. Red, Deb. Btock 33 Ä 100 — 
Bath Elec Тесна с, Ld., Pref. Ord. врагов, 75,001-150,6006 1 .. 4-4 
5 per сері. Cum. Pref. Shares, 1-75,000 ............ 5 Qd 
Birmingbam and Midland Trams., 44 p. c. lst Db. Stk, Red. 100 .. 
Blackpool and Fleetwood Tramroaaů lk ꝗ E 10 154-12 
Bombay Elec. Supply aud Trams Co, 6 percent. Cum. Pref. 10 104 10i 
44 per cent. Deb. Stock, FFV 100 94-96 
Brisbane tramway Invest , Ord., 1-75,000 . —— RE 4 ae 4 7/15 
5 per cent. Cum. Pref., Nos. 1-76,000 . È 44 83 
44 per cent. Deb. Stk , Red., Prov. Certa. all pa. . is 99-108 
British Columbia Electric Raliway Oo., Ord ei : 100 .. 105-120 
Ord. Pref. . 100 .. 108112 
—— per cent. Cum. Perpetual Pret, Stock 100 .. PLUS 


i per cent. 1st Mt. Debe., Nos. 1-6, 250, of £40 each 40 
—— 44 per cent. Vancouver P..wer Deb. 10 sè 
British Atish Electric Traction, Ота. 1-300 & 60, 001.80, 000 . 10 .. 14-.$ 


—— per cent. Cm Pt., 35).000140 000 ... 10 .. 43 45 
5 per cent. Perpetual 8 Stock . ..... 100 .. 92-97 
44 per cent 2nd Deb. Stock.. : „.......... 100 .. 74-78 
Bueno Ayres and Belgrano 1rams.. CC 43-43 
** A” 6 per cent. Cm. Pf., 140.000. V 5 .. 
“B” 6 per cent. Cm. Pf., 1.27.50. eee 6 .. 
5 per cent. Deb. Btock, Red. . vesasuarssyesesscis.iUQ e 110-116 
Prov. Cert.. all paid ‚...... OO! vs — 
Buenos Ayres Blectric Trams, 5 Trat, ро. De Deb. eU, , Ked. ........ 100 .. 96-99 
Buenos Ayres Gd. Nat, Trams. 54 per cent. ERE TD 
Bonds, Red., 1-1,600 . 100 .. 101-105 
6 per cent. Deb. Bonds, Red., 1 2, НИ АИ 100 .. 100-104 
Buenos Lacrcze Trams. Co., Stg. 8 рег ecnt. Suey Mort. 
Deb. Stock, Red. . . 100 91.91 
Calcutta Tramways, Ord., ‘Nos 13152610 C t8 6i 
per cent. Cum. Pref., Nos. 1 0:005. а ое 
44 per cent. lst Deb. Stock. Ked.. 100 103 1 
Cape Electric Tramways, Nos. 1-480, 000 Si oou ar doch wee 1 3.16-7/16 
City of B Tramways, 6 per cent. (t um. Pref...... qud 
——— 4 per cent lst Mortgage Peb, "t 5 000 de mae 100 .. 1 
City of Buenos Ayres Trams. Oo. (1 04) 1 А 5 ..59/16-5 13/16 
—— 4 per cent. Deb. Stock, Кей. 1°65.................. 100 .. 99-105 
Colombo Mlectric Tramways and 1 5 per cent. let 
M e Debenture Stock , Red. ...................... 88-91 xd 
Cork Electric Tramway and ad Lighting Go., Ordinary ........ 10 m, 
4 г 8 FCCCCCC ax ER MS 100 .. pt 
Dublin ш ted зы n dd wos ), Ord., 760 N 000 . . 10 . 124-134 
——— per cent. Pre . Within 1-60,000.............. 10 .. 124-134 
54 per cent. Mort. Debs, 1-3, 000 Hed 100 95 


Hastings and Dist. Elec. Tram. Co., 44 p.o. Deb. Stk, Red.. 100 .. 95-96 
Havana Electric Railway Consolid Mort. 5 per cent 900 


50-year Coupon Boncs of I 55 e ETE 82-87 
Imperial Tram all 18-18 
6 per oent. Cum. РЕМ оинно во all 14-14 
44 per cent. Deb. Stock 108-11 
Isle of Thanet Electric Tramways ‘and Lighting, 5 per cent. 
Cum. Pref., Nos. 30,001-60,000 .......................... 5 .. -l 
cent. 1st. Mt. Db. Stock, Red................. 100 .. 


per 

Kalgoorlie Blectric Tramways, 1-250,000.................... 1 .. 3/32 n 
——— per cent. “А” De Block. Мааз оное кшэ же 100° oar OO" 

6 per cent. B " Deb. Stoc .100 .. 63-75 

Kidderminster and District Lighting and Traction,  Pret.. 5 .. 10204 

Lancashire United Tramways, июне, З Bet cont. Prior 


Lien Deb. Stock, Red... . 100 91.94 
£296 §00 2nd Mort. Deb. '"Rtock . ee — ee — 
£85,320 Deferred Deb. В Btock 2 dr ‘fully patd).. — = 

Lisbon Electrie Tramways, Limi но. TORN i&.. 1. 2 1.11 
— — 6 per cent. Cum. Pral., Noe 1 1-1 


< 5 per cent, Mort. Deb., Kos, 1405655. —— 100 .. 


Amoun 
Name. 7. Last price. 
£ g 
London United Trys. (1901), 5 cent. Cum. Pref... . 10 2c : 

4 per cent. lst. Mt. Db. Stock, Red.. eese ose. 100 iM 
Madras Elec. Trams. Tod 5 рег сой: Deb. Btk, Red. . 100 95-98 
Manila Elec. R. R. and Ligh DEP 885.2 1st Lien pend Coll. 

Ir. Binkg. Fund Gold Bonds of 1965, Red., 1-8 .-$1,000 .. — 86.90 
Manx 2525 Railway 00., 54 p.c. Cum. Pref., юта 635 and 
T 5 .. j 
—— —A per cent. lst Mort. Deb. stock, Red. . - 19 PA 1150 
Metropolitan Elec Trams., Defd., 1, И. 001. 1 214,016.. .. 1/225 
5 per cent. Cum. Pref., 500,00 1,000 000... 1 1148.19 6 
# per cent. Deb. Btock, Bad.. .. 95-98 
Mexioo Trams. Co , Gen. Cons. lav Mort. '50-y ear 6 рег cent. 
Gold Bonds.. . 894-904 p. o. 
Milwaukee Electric Rail and Light, 5 jer cent, 30-yr. Con 
Mort Bonds, 1926 1-5,500 ana 7, 001-8, 000 -$1,000 .. 103.105 
Montreal Street Rail, 43 per cent. Вегі g Deb., €01-2, 000 
1922 100 .. 101-103 
New Genera! Traction, `6 рег cent. Cum. Prei., i 10,000 ana 
34,001-74,000 vas 1 4-3 
Oldbam, Ashton, and Hyde 1 ramway, " Urdinary .. ..... 10... 2 

b per cent. Cum, Pref. ............................ 10 .. 83-9 
Perth Elec. Tramways (W A.). 5 per cent. 1 Mrt. Deb. DE "100 105-106 
Potteries Electric Traction, Ordinary. 1-245.000 . BE i 

per cent. Cum. Pref., 300,001-645 000. ........... 1 әх i 
per cent. Debenture Stock.. , o 95-t6 
Provincial Тамакта Co., 0 1-24. 912.. 2 2 2 „ озо 060 10 eo 42-53 
ge cent. Cum. Pref., 1-10.000 10 .. 84-104 
Rangoon Elec. Tramway aud tupply Co., 6 Po. Саш. Pret 
*ov, ve § 

44 рег ‘cent. lst Mort. Deb. Stock, Red.. ‚„.... 100... 9758 
Sao Paulo Tramway, Light, and Power Co. ....... ........ $100 .. 132-137 

5 per cent. Ist Mort Deb, Red. 1929, 1-12,000 ....$500 .. 96-98 p. o. 
South Metropolitan Electric 1 ran ways abd ee ps 

6 per oent. Cum. Pref., 19,571-169,570, Prov. с: 1 

4 per cent. Deb Ви ck, Red. 1940... : 61 

Sunderland Diatrict Electric 3 5 ‘pe ‘let Mort. 
Debs. , Red., 1-1 600 .................................... 100 .. 77.88 
Yorkshire (West kiding) Elec Tram. Co, он; ж, ME 110,00 5 8-1 
6 per cent. Cum. Pref., 1-46,261. ———U—U— . 5 di- 
44 per cent. let Deb. Btock, Med. . РРР 100 84 
Electric Rallways.— ; 
mount 
Name. paid Last price, 
£ 
——— # per сеш, Pref. ...... ———— Mii .. 90-9% 
deterred.. .100 .. 61-64 
——— 4 pc Deb. Stock (Prov. Script certs., fully pald) . . 100 103-106 
City and South Loudon, Consolidated Ordinary . . 100 89-41 
—— 4 per cent Debenture Stock . — — 100 160-105 
5 per cent. Pref. Stock '91 .................... s... 100 115-116 
— [1] [1] [T] ооое оо en ео оо эвде оо безе ое 100 119-115 
1 i „ Il 0 110.113 
— eo ? 99 5 IG „%%% „„ „6 өө 100 105-108 
Liverpool Overhead, 5 per cent. Pref. e(ssseessassetsesseses: 10 ss. 10-104 

Ordinary, 1-50,000 ................................ 10 .. 34 

4 per cent. Mo e Debentures, Red , 1-1,700 .. — . 94.80 
Underground kilectric Rallways of N 5 per cent 

Profit-bbaring Secured pote: ER — .. 39-43 

Deposit ceipta .. „ „% % % %% % „%%% %% „%% „% 6 %% „%„%[5—0 6e 0% „ „„ == ee 29-43 

Telegraphs and Telephones.— A 
oun 
Name. m 
Amazon Telegraph Co., 1-25,000 . % „„ 6 „ ове о 10 ec 2.3 
cent. Debs., Red., within 11, 069 ..... . 100 .. 84-87 
American 14000 And B5 and те та b Collat. army я рег cens, 
Bonds, 1 T .. I. . 89.92 
Anglo-American 8 T тау. зварана ДОЮ 59-62 
——— 6 per cent. Preferred Ordinary . езоаозаоозозоезеове 100 e. 104-106 
ашайын D«ferred Ordinary e€6606060606253025060260690620859652889*0959 100 1:3-1 * 
Ar gio роо Telephone Co., 5 per cent. lst Mort. Deb. 
ione S Ci RC 100 99-102 
Chili Те! bone Оо., 1-44,000 . 7-74 


5 
Commercial Cable Co., Bter. 500-year 4 p.o. Deb. BU, Bed. 100 
Cuba Submarine Telegraph Co., кишу, r 16, 000.. 10 


ie i е ze 
. ad Xx 
2 


10 per cent. erence, 1 —— e 
Direct Spanish Telegraph Co., бейш... 5 
10 per cent. Cum. Preference .. uU. ША 8-9 
per cent. De Мн оэооаоеә % оосвзовоо оова 0 о о 50 ee 100-103 
Direct United States Cable Co., es 20 oo 15-14 
Direct West India Cable Co., dV per "cent. Debs, reg. 
within 1-1,200, Red ꝛ 100 .. 1004-1024 
Eastern and South African, 4 per cent. Mort. Debs., within 
1-3,000, 1909.. 100 .. 1004-1024 
— 4 per cent, Reg. Mort. “Debs. (Mauritius вашу), 
1-8 000, 1913.. ix ki tle 
Eastern Extension, Australasia and Obina, 1. 50, 000... 10 .. 
cent. Mort. Deb. Stock, Perp. .. sese. 100 1004-1024 
— бо, Ordinary Stock .................... 100 .. 131-156 
54 per cent. Preference Stock Vus q .... 100 .. 834-264 
4 cent. Mortgage Debenture Btock . e 100 xs 10031046 


Great Northern Tel Co. (uf Copenh ). 10 
Halifax and d Bermudas Cable Oo. [T th per o cent. dat Mort. 199 


Debs "m 1 "T 
Ido Europese та 28 
Marcont’s eless киеш Co., "Nos. 172585 8.185. E au. 4-8 
Monte Video Telephone Co., Ordin ra .. 1 ..89/22.1 

5 cent, Preference, 1-86 . 1 . . 15/16-15/10 
National Telephone, Preferred . ees coss. 100 .. 1084-1104 
Deferred Stock .. саве, 100 115-115 
6 per cent. Cum. First Pref.. cocccccccccccces LO .. 104-124 
— 6 percent Cum, Second Pref... ees e sss s, 10 .. 104-1894 
— 5 per cent. Non. Cum. Third Pret.. „F 8 9450 
54 per cent. 8 ооа онооно 100 991-1014 
4 per cent. Deb. Btock ез 6 оова оо оо ое 100 ee 1 -103% 
Oriental Telephone and Electric Company.. T "NN a 14-18 
6 cent. Cum. Pref. .... 1 14-14 
Pacific an 5 4 p c. Guar, "Debs.. +. Rod., 1-1,000 100 99-102 
United River Tele. UNE TOM RN sane seus 8 5 
5 per cent. Cum. Pref.,1 "NES RES 
44 per cent. Debenture Stock, Red. 390 as 00855 
Telephone Co. of Egypt, ts pee cene Deb. Stock, Eed.. 100 .. 1 
West African Telegraph 00. 5 104 
Weat Coast of America, 1-30,000 and 5 5 001-53, 608 8 . . 1 5/16-1 9,16 
——— 4 p.. Debs., 1-1. 500 А estern a Teisgrapii- 1 .. 99-108 
West India and Panama Tele ph 10 8-41 
sb per cent. Cum. 186 егепсе.................... T Er 
ср AE саш м ошо, 66 6 6 „6 „„ „„ „4„„%„ 10 ee 
— D cent. рее, Red., 1-800.. 100 .. 101-104 


Western Telegraph Co., I. U, 880 . F 
. Stock, Rod. e*266080000990000 100 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. | 


Traffüic Returns for 


week. 
Line 
Ending | 1908. 
£ 
Aberdeen Corporation June 10| 1,426 
Ayr Corporation Жеў ! 210 
Baker3treet and Waterloo Ву... , 13 5,080 
Birken lead Corpotation ........| » 13| 1,172 
Birminzham Corporation ......| o | 6 651 
Blackburn Corporation.. May 20 1,125 
Blackpool Corporation June 11 1,973 
Blackpool -Fleet wood Trams — — 
Bolton Corporatiobns » 14 2,496 
Bournemouth Corporation...... „„ 10| 2068 
Bradford Corporation .......... „ 6| 4829 
Brighton Corporation 14| 1,209 
Bristol Tramway Company......| » 12) 7002 
Burnley Corporation. » 15| 1,460 
Burton Corporation „ 14 818 
Cardiff Corporation ............ Mar. 7| 1,86) 
Carlisle Tramways Company .... June 15 198 
Central London Rallway........| „ 15| 7,225 
Charing X, Euston, & Hamp. Ry ›, 13| 3.970 
City aud south London Railway | ›, 3,119 
Colchester Corporation May 6 181 
Cork E. T. and L. Company . . . June 11 520 
Croydon Corporation s 474 1974 
Darwen Corporation » 12 295 
Dover Corporation » 6 219 
Dublin and Lucan Electric Ву...) ,, 12 190 
Dublin U. V2... „ 12 6,244 
Dundee City Tramways ........ April 8| 1,144 
East Ham Corporation.......... June 13 1,08 
P 
Glasgow Corporation............ | » 19| 17,078 
Gloucester Corporation ........ sy 10 3 
G.N., Piccadilly and Brompton. :; 15| 5.415 
Halifax Corporation M 5| 1,490 
Huddersfield Corporation ...... June 15 2,072 
Hull Corporation | » 13) 2589 
Ilford Corporation.. May 2 410 
Ilkeston Corporation ..........| Jane 1C 188 
Kirkcaldy Corporation.......... May 6 249 
Lancashire United Tramways .. Juve 10| 1,501 
Leeds Corporation 5 5|. 6837 
Leicester Corporation .......... ix 13 2,770 
Liverpool Corporation .......... „ 6) 11,328 
Liverpool Ovefhead Railway....| „„ 14| 1,607 
London County Cornell ........ May 20 25 692 
Lowestoft Corporation |o» 174 
Maldstone Corporation Jure 11 
Manchester Corporation | Maz 25 | 15,519 
Metropolitan District Railway .. J апе 15 9.025 
Metropolitan Railway .......... „ 24 | 15,984 
Nelson Corporation ............ NO. 156 
Newcastle-un-Tyne Corporation.. „ 15| 3,923 
Newport (Mon) Corporation. 6 70 
Oldham Corporation (May 3 1,834 
Portsmouth Corporation June 6 2,108 
Reading Corporation...........- ее 8 4 | 
Rochdale Corporation .......... — — 
Rotherham Corporation ........ — — 
Salford Corporation о о 6991 
Scarborough Tramways Со...... — — 
Sheffield Corporation {te | 25.910 
Southampton Corporation ...... May 6 1,079 
ET | 
Southend-on-SeaCorporation.... JunelO | 599 
Stockport Corporation .......... — = 
Sunderland Corporation | % 0971 1,470 
‘Swiodon Corporation .......... — e 
"Torquay Tramways ............ NS 448 
(Wallasey О.р.С................. | A) Alt 
‘Warrington Corporation ........ — == 
"West Ham Corporation ........ 4| 2,346 
‘Wolverhampton Corporation.... ,, 10 1,334 
= 1906-0 figures. 1 1907-8 figures. 


Increase or 


decrease, 


Miles of 
track open. 


Accounts for past year. 


20,350,367 


12,115,934 


15,525,459 


Car miles 
run. 


1,529,682 
578,884 
1,324,743 
215,345 
1.002.572 
625,110 


2,411,969 
1,765,098 


5,167,261 
1,798,:05 


6,178,886 
1,205,85 


421,317 
2,624,504 


350,417 


1,279,698 


1,162 792 
1,062,151 


579,996 


1,624,275 


1,804,745 
2,956,406 


615,117 
466,919 


7,358,185 


1,102,809 


30,130,297 
343,190 


157,050 


203,203 
4,263,174 


772.755 
1,818,444 


2,199,825 
918,825 


1,201,564 
618,211 
228,255 

6,804,656 

1,143,085 


390,578 
1,248,656 


1,535,425 


224,417 | 


890,906 


429,785 
2,596,854 


966,133 


Total | Passengers 
1901. | Week. | Current | 1908. [es Ending |receipts| carried. 
£ £ £ £ 
1,476 | - 50| — h| 274| 274| May 31 72,605 | 17,676,000 
8 1 o = 8| 8 „ 15| 15,285 3,603,789 
2,430 | + 590 | +16,379 а — = e os 
1,042 |+ 1:0 + 631 |2353 |2353 March 31| 55,408 | 11,696,691 
5,931 |+ 720 — 56 31] 18,557| 5,552,098 
1.349 — 25+ 97 25:80 25 „ 25) 54,951| 10,094,028 
784 41,194 — 297 1714 174 =. = = 
ра — ~ 164 | 163 Deo. 51| 34,819 2,707,918 
2,161 | + 335| + 1,051 | 42 | 42 | March 51 111.294 | 23,410,690 
1,556 |+ 502| — 701 | 294 242 „ 31| 85,555 13,503,610 
4487 |+ 342| - 600 98 | 95 „ 51|232,427| 46,728,977 
856 |+ 355 + 101 |17-191]17-191| „ 51| 50,652 10,759,310 
5,104 | +1,898| — 534 | 514 „  51/265,769 | 46,902,257 
1261 |+ 193] — 193 | 193 31| 62.699 11,967,4:8 
28) |-- 29 9 B , 51| 15,576| 3,585,527 
180 |+ «4| — 32-60 (3256 „ 31 106,550 | 24,438,164 
189 |+ 9| + 8:5 | 85| Рес. 51 10,254) 2,790 699 
5812 | +1,411| + 1,515 | 6 6 „ 31 349,298 | 43,057,997 
- - — | 64 — 2 — 
5059 | + 50 + 6,221 9 64 |А June 50) 82,456 | 10,048,780 
195 — 14 — 8 8 |*March 51) 10,588 23.457.553 
483 |+ 32|- 377 151 154| Dec 31| 25,052) 5,966,364 
— — — 120% 12 c March 3!| 62,065 | 13,514,918 
28 25 25 723! 788 — — — 
26 |+ 3 — 201 a| 4 „ 51) 12,468 5,178,065 
1343 |+ 66| + 1% 63 63 — — 
6,157 | + 87 — 1,681 | 544 | 483 д = 
1195 |- 51 -= 22 22 May 15| 57,672 15 554,905 
905 |+ 173| - 471 | 14 | 14 | March 31| 47,140 | 15,049,240 
18,102 | - 1,024 | - 5,322 1774 | 169 May 31 887,381 | 224,063,098 
275 |+ 124 + 77 | 15 | 15 | March 31| 15,055 5,182,111 
4,500 915| 775.911 4| 9 = = - 
15155|— 5 — 352.574 37 „ 31 77,996, 18,893,242 
1,618 |+ 424| + 676 353 35 „ 31] 81,19% 15 252,150 
2,478 |+ 111| — 65 26 | 26 „ 31 121,186 | 29,151,543 
49 |- 3| = 104 | 104 „ 31| 26,499| 6,586,754 
ult 571+ 6| 9 9 = ва = 
BRA р. == 7h | 74| May 15 15,702| 4,640,618 
1330 |+ 171| +1235 | 39 | 3 = 251 аб 
6174 |+ 363| + 529 | 964 | 964 March 51| 327,794 | 73,024,853 
à 551 И 458] — rt aa — 29 ers 
| 
10.983 |+ 349| ~ 2,255 | 104 | 104 Dec. 31| 563,793 | 122,094,528 
1.515 |+ 24| - 705 925| 6-65) June 50 77,568 | 10,957,148 
30,810 | +4882 | + 25 122 98 | 98 | March 31/1578,014| 314,227,090 
219 |- 45 — 34 | — Sept. 50 11,009 2,622,922 
:03|4e 79] = | 5| 8 | March 51) 5,913| 1186,566 
17 £69 | - 2,320| + 4,837 | 172 | 161 „ 31 719,673 | 143,264,501 
8623 | + 402| 422508 | 24 | 24 = - 2, 
15.918 [aes + 5,795 | 234 | 234 June 30 637,794 | 97,639,534 | 
155 1+ 1|- T6 21 21 March 31| 7.769 | 2,035,300 
4060 — 131| - 4,075 | 594 | 574 51 210,491 | 45,506,468 
1,574 | - 803 1015 143 | 144 | „ 51 32,421) 7,760,405 
1,871 |+ 23| - 321 | 35$ 354 „ 95 $4,948 | 18,647,731 | 
1763 | 4 20 — 284 | 284| „ 51) 98,911 | 20.668.825 
61B | 1861 = 134| 134| 51| 32,661 | 8,130,179 
| | 
— — — |209 |209 „ 31| 54,138| 9,749,202 | 
= = — 10 | 10 „ 51 25.816 5,745,298 | 
4,301 | >т» T ри я. 
ae — = 378 c 4-78c, Dec. 31 7.779 1,537,845 | 
5641 | + 169| - 1,017 | 654 | 653 | March 25 276,907 | 73,966,299 | 
952 | + 147| + 202 18 | 18 „ 31 49,185| 9,437,596 
377 222 + 214 9 | 9 „ 31| 20,076 4,431,728 | 
= Es 2. 25 | 25 „ 31 50,127 8,617,127 
1,445 4 25 - 2,595 | 20 | 20 „ 31 72,596 | 17,483,132 
ae m — 4, 44 „ 511 9,500) 2,675,221 
u$ 1e 3551 а= 516| — = = = 
844 |+ 275 + 482 |1268 1245 { „ 51 42,810, 8,312,592 | 
- | = 64| 64| „ 951 19,204| 4,965 296 
2,169 |+ 177| — 1862 147 147 „ 31 122,881 | 35,502,836 | 
837 ＋ 497 = 20 | 20 „ 51 45,825 9,276,025 | 
t Ang 99 miles of interlscing track. & Train mile. 
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THE TONGUE IN THE CHEEK. 


The London County Council and its tramway accounts 
form an agreeable text for a cynic’s comment. In our 
issue Of March 27 last we referred to the laughable report 
of Messrs. Peat and Pixley on this subject. We say 
laughable advisedly, because it was to be a report on com- 
mercial lines, yet when it was issued it was seen to be 
nothing of the sort, as it suggested things to be done 
which are utterly unknown in commercial circles. What a 
blessing it is to be an expert, to be asked to report, to 
get a large fee, and in the end the frothy, wordy report 
really says nothing but “pay your capital account off 
a little quicker”; for, after all, and whatever is said to 
the contrary, the capital account of a tramway system is 
measured by its cost. The Finance Committee of the 
London County Council and the Highways Committee 
also have reported upon this famous report. We cannot 
deal with the whole of these lengthy documents, but come 
at once to the real gist of the whole matter. Messrs. Peat and 
Pixley, it will be remembered, put forth the novel doctrine 
that the Council ought not to include in its capital account 
the outlay on both horse and electric traction, saying this 
principle is not sound because there are practically no 
existing assets to represent the horse system of traction 
so far as it has been displaced.” The outlay on the displaced 
system is, they say, loss.“ Fancy ару sane commercial 
man saying that the cost of a slum area was not part and 
parcel of the capital when the slum buildings had been 
replaced by other structures. What does the speculator 
in buildings do? He buys the slum property, sells what 
of the materials he can, and the balance added to the 
expenditure on the new buildings is his capital account. 
He reckons his charges or rents according to the total 
expenditure, and not upon a part of it. So the London 
County Council or any other human commercial in tram- 
ways charges the public using the tramways in their fares 
to provide the revenue for the purpose of extinguishing 
the capital account, paying its interest, and maintaining 
the equipment. If by any chicanery the capital account 
is paid off in too short a period, the users during that 
period are unnecessarily overcharged. We have seen it 
stated that the policy—rather, the politics—of the present 
London County Council is by any means to disparage the 
tramways, to raise fares, in order to be able to say, We 
told you so.” The Finance Committee s ys that, in 
adopting this advice the Council will assume en obligation 
of a more drastic character than that usually applied 
to commercial undertakings." It is not only “more drastic 
than those usually applied,” it does not exist and never 
has existed in commercial undertakings. Of course, in 
municipal affairs you can come upon the rates, but there is 
no analogue to this in company work. Can anyone tell us 
of any company that divides its expended moneys into two 
parts—capital and losses—paying off its losses quicker than 
it pays off its capital? If such there be, we should like to know 
of it, and to see how the matter is arranged. The only 
possible analogue seems to be when a sum is borrowed from 
bankers or elsewhere, and paid off out of revenue. However, 
the Finance Committee, though recommending the plan, 
evidently do not believe it to be commercial doctrine. It 
is not. Just consider for a few moments a question or 
two and a few figures. A. has nothing to do with B.'s 
business except, perhaps, to purchase something at B.'s 
shop now and again, and C. never purchases. Is it com- 
mercial practice for B. to give C. something out of the 
profits of his business, or to A, except value for money spent! 
The analogy is not quite true in considering municipal 
matters, because C. lends his name and may have to con- 
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tribute to any loss of B. Still, this will do for future 
consideration, that if C. is to get anything on account of 
something that probably won't happen, how much? It 
is always assumed that C.—that is, the ratepayer—is to reap 
a benefit and that A. is to pay it. We are exceptions to 
the rule, and maintain that the ratepayer is not to expect 
large sums from profits in aid of rates. Go a little further. 
The total debt charges of the London County Council 
tramwaya are, 19089, £406,421. In 1915-16 they will 
be £68,204 less, in 1924-5 they will be £131,819 less. 
Who is to get the benefit of these lessened charges— 
the traveller or the ratepayer; and if the latter, 
why? We assume that revenue in 1908-9 will be 
enough to pay all charges, and that the rates pay nothing. 
It is not expected that revenue will decrease as the system 
becomes more perfect; hence, unless fares are reduced, 
tbere will be larger and larger surpluses paid by users. 
It may be held that the larger surplus should be used 
to pay off the capital more quickly—it may be put 
to aid the rates. We think it should be used 
in the reduction of fares. At any rate, it will be 
seen .that the committee supporting tbe suggestion for 
paying off more quickly are proposing to use the surpluses 
for this purpose They do not propose to commence the 
increased paying for some six years—from March 31, 1914. 
Another case of troubling posterity, for the present London 
County Council will have ceased to be long ere that date. 
The whole thing looks to be what some people dub it— 
merely a political move. 


ELECTRICAL CONTRACTORS AND REGISTRATION. 


Electrical contractors have been straining every effurt to 
bring about an improvement in the status of their trade by 
ensuring that each of their number is fully qualified to 
carry. on such work, and is in no sense what may be 
termed a jerry contractor. Those contractors who are 
imbued with the sense of the importance of their work, 
and of the personal responsibility entailed, who are jealous 
of the reputation which their industry should bear, and 
zealous in their endeavours to make tbat industry 
synonymous with the highest efficiency, are, through their 
association, carrying on a work the importance of which 
is, perhaps, insufficiently recognised, but which, we venture 
to believe, will impress itself more deeply upon all who 
are engaged in electrical engineering as its progress 
continues. It is to be hoped that electrical con- 
tractors will not let slip the opportunity which presents 
itself of raising the status of their industry to a 
high pitch and maintaining it at that. For the class 
of work which now falls to the lot of the electrical con- 
tractor is of a more highly technical and complicated 
nature than the work which the contractor in the early 
days had to carry out, and the rule-of-thumb methods by 
which the latter was guided will not serve his successor in 
these days, when the installation of intricate apparatus and 
complicated wiring demands scientific treatment. The 
tolution of the problem is in no way facilitated by the easy 
way in which any plumber, or gasfitter, or ironmonger, or 
sanitary engineer, or even house decorator (who has probably 
had no training in the work, and who certainly can show 
no adequate qualifications) may style himself electrical 
engineer,” and be prepared to carry out installations 
which, more often {һап otherwise, are uusatisfactorily 
performed. The difficulty has been overcome in 
Wellington, New Zealand, by the registration of elec- 
tricians and wiremen, and the account from the pen of 
a valued contributor which appears in another part of this 
journal should be productive of no little discussion in con- 


tractors’ circles. We do not suggest that the municipalities 
or other bodies in this country should register contractors. 
But there is no denying the fact that something must be 
done by the contractors themselves to reecue the industry 
from those who are unqualified and from the incompetent, 
otherwise another and outside body might step in. 


THE CIVIL ENGINEERS. 


The demolition of the existing premises of the Institu- 
tion of Civil Engineers, which Parliament has sanctioned 
in order to make way for new public offices, has a peculiar 
interest for all of us. The’ premises have for years past 
been the scene of the meetings of the Institution of Elec- 
trical Engineers, and. much regret will be felt that the 
building, which was erected within the last ten years at a 
cost of £350,000 or £40,000, will soon be no more. It seems 
extraordinary that at the time of the erection of the 
buildings in Great George-street there was поб sufi- 
cient foresight to warn the Civil Engineers not to spend 
too much money on the building, as the land might be 
required for public purposes. This, however, is no concern of 
ours. The Civil Engineers do not seem to come at all 
badly out of the deal. They receive £40,000 for the old 
building and obtain a site on the south side of Great 
George-street, at the corner of Priuce’s-street, which is 
larger than the old, but for which they pay the Govern- 
ment exactly the same price per foot as they received for 
that which they surrendered. We suppose it is now too 
late to suggest a joint home for the various engineering 
societies, similar to that which has been established in the 
United States through the munificence of Mr. Carnegie. 
This establishment, though founded by the Mechanical 
Engineers, the Electrical Engineers, and the Mining 
Engineers, extends a welcome to all engineering institu- 
tions, and provides ample accommodation for meetings 
and discussions. But our confréres across the Atlantic 
can boast of another privilege which is here absent. Their 
Engineers’ Club is an excellent meeting place for engineers 
for other than professional purposer, and, as a social centre, 
it effectively fosters aspirit of fraternity among its habitues, 
and tends to strengthen the bonds of friendship between 
them. At none of our institutions can we boast of any- 
thing approaching thie. Indeed, it is impossible for two 
members of an institution to meet at the institution rooms 
on any evening, or before or after a lecture, to have a 
friendly chat or discuss any matter over a convivial cigar. 


THE NOTTINGHAM ELECTRICITY WORKS. 


Next week will see the gathering together of all the 
leading municipal electrical engineers in the historic town 
of Nottingham for the annual convention of the Incorpo- 
rated Municipal Electrical Association. This year Mr. 
H. Talbot is the president of this association, and those 
engineers visiting Nottingham will be interested to see 
the two large central stations for which he has been 
responsible in every respect. When in 1894 it was decided 
by the Corporation that they would make electric lighting 
a municipal undertaking, Mr. Talbot was selected to design 
the works and to buy for the Corporation the plant and 
mains necessary to meet the then demand. It is nearly 
14 years ago since the supply was first given, and the 
eurves we reproduce below show clearly that the under- 
taking has progressed steadily with financial returns 
commensurate wich the increase in the size of the 
undertaking. We have looked back to our issues for 
Feb. 23 and March 2, 1894, for the complete descrip- 
tion of the first station, and it is interesting to note 
that the first plant consisted of Siemens dynamos 
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coupled to Willans engines, and that the cables were 
supplied by Callender’s Bitumen, Telegraph, and Water- 
proof Company, Limited. The great feature of the 
Nottingham undertaking is that having selected these 
three contractors and proved the value of the materials 
they supplied, the Nottingham Corporation have obtained 


220 kw. output. These machines represented standard 
English practice for a number of years, and are about 
the upper limit to which the bipolar dynamo could be 
built. The next step to multipolar machines was made 
when larger units of 440 kw. were required. There are 
nine Siemens machines of this size in the Talbot-street 
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Fie. 1.—View of the First Engine Room at Talbot Road, Nottingham, showing the Slemens-Willans Steam Dynamos. 


practically the whole of the rest of the plant and cables 
from the same contractors. An examination of the balance- 
sheets and the analysed cost of production show that this 
course had been more than justified by the resulta obtained, 
and we feel sure that these contractors have given the 
Corporation first attention and reasonable prices in return 
for the steady flow of orders. The central stations at 


"m Ya” 


Fig. 2.—View of the Sccond Engine Room at Talbot Road, with Nine Siemens-Willans 440-kw. Sets, 


Nottingham do not require, in consequence, any extended 
There is a wonderful uniformity not only 


description. 
in the type of a plant, but also in the size of the 
units. Thus, in the first station there are still at 
work the first generating units installed. These are 
small, and are now mostly used for balancing purposes. 
Next in order, as shown in the accompanying illustration 
(Fig. 1), are four units of the Siemens bipolar type of 


works (Fig. 2), all driven by Willans engines. Again, when the 
electrification of the tramways necessitated the building of 
the St. Ann’s power station, the samo size units were 
adhered to, and there are in this station nine more Siemens- 
Willans combinations of 440 kw. The only variation in 
these 18 generating sets lies in the fact that six of them 
have not the dynamos wound for traction purposes. The 
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engines are all interchangeable, and the staff have not to 
handle а variety of types both of engines and generators. 
The question of the spare parts is greatly simplified owing 
to this uniformity, and the accompanying curves show how 
low the item for repairs is. 

We feel sure that Mr. Talbot and his committee have 
had laid before them from time to time, when renewal 
orders have been under consideration, tenders which would 
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have ee plant equally as good as that obtained at a 
slightly lower fi It speaks volumes for the confidence 
of the Corporation in their electrical engineer to see that 
they have taken his advice, and preferred uniformity of 
plant rather than a slight saving in first cost and a museum 
of electrical machinery. The same steadfast policy is seen 
in looking through the records of the commercial side of 
the undertaking. Thus, taking the charges made for 
electricity, in September, 1894, when the supply was 
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Fie. 3.— Curve showing the Total Output from the Nottingham Electricity 
Works for the last eight years, and how this output has been consumed. 


1900 


inaugurated, the charge was 6d. per unit, with a reduction 
to 434. per unit for electricity used in the daytime. 

In July, 1897, the maximum demand system of charging 
was inaugurated in order to encourage long-hour consumers. 
The charge for 365 hours per annum of the maximum 
demand was 6d. per unit, and all electricity used above 
this 4d. per unit. Churches were supplied at a flat rate of 
5d. and power consumers 3d. per unit. In July, 1896, 
the period for the higher charge on the maximum demand 
system was increased to 400 hours, and the price reduced 


Cost ir Pence per Unit 
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Рта. 4. Curve showing the Total Cost per Unit Sold from the Nottingham 
Electricity Works for the past eight years. 


to 4d. per unit. Excess consumption was charged at 2d. 
per unit. At the same time the charge for power was 
reduced to 2d. per unit for an average consumption of 
under four hours per day and 1d. per unit after. 

The next change, made in July, 1900, was to increase 
the price for the first period under the maximum demand 
system to 5d. per unit, and to reduce the charge for power 
to 14d. The last change, made in July, 1901, adhered to 
this figure for the lighting supply —i. e., 5d. per unit for the 
first 400 hours per annum and 13d. per unit afterwards. 
With this method of charging some of the largest lighting 
consumers obtained electricity аб an average charge of 1:92d. 


perunit. Atthe same time the charge for power was reduced 
to 114. per unit. These rates apply equally to all. Thus, 
the public lighting and private lighting pay the electric 
light department on an exactly similar basis. Of course, 
the public lighting with the above maximum demand 
system of charges gets the advantage of the longer hours’ 
use. The average price paid by the Corporation for the 
public lighting is 2:23d. per unit, as against 3:21d., which 
is the average for the private supply for lighting. Again, 


FIG. 1.—General View of the Refuse Destructor. 


the tramways and the private power user are treated 
equally, with the result that there is not that opportunity 
for cavilling at the charges which is frequently found in 
other places. The curves (Fig. 3) show how the total 
output of the station has varied from year to year, and 
for the last five years we give other lines below which show 
how much of the electricity sold goes respectively to the 
tramways, power consumers, and the lighting. For the year 
in question the tramways took 5,294,979 units, the power 
consumers 1,709,208 units, and the lighting consumers 
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Fig. 2.—View of Destructor Cells. 


4,112,648 units. The next curves (Fig. 4) give the detailed 
cost per unit for a series of years, and show that these have 
been regularly brought down year by year. The only line 
which is an exception to this is that representing the coal 
cost, and here the price of coal is the disturbing factor. 
No engineer can keep his cost of coal per unit decreasing 
in face of a rise of 25 per cent. in the price of that com- 
modity. Another feature in the annual accounts for last 
year is the liberal way in which depreciation and antiqua- 
tion have been met. The total expenditure upto March 31 
this year amounted to £450,945. 3s. 5d. The sinking fund 
account stands at £20,343. 8s, the repayment of loans 
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account £79,678. 19s. 2d., and the reserve fund account at tramways will be open for inspection. Figs. 5, 4, 5, and 6 
£43,926. 1s. 2d. We congratulate the Nottingham Cor- | show various parts of these car-sheds, in which all the new 
poration on the success of their electricity supply under- | t:amcars required by the Corporation are assembled by 
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Fic. 3.—General View of the Car-Sheds 


taking, which has fully justified the confidence which they Corporation employés under the supervision of Mr 
have placed in their engineer, Mr. Talbot. Aldworth. The programme for the first day (Tuesday, 
June 50) is as follows : 


10.50 a.m. Meeting at the University College. The mayor 


INCORPORATED MUNICIPAL ELECTRICAL so 1 В Iding) ana a sheriff (Mr. ах 
аге ave kin с | t 
ASSOCIATION. the дос о Presidential addice һу Мт. Herbert 


Talbot, chief electrical engineer, Nottingham. The follow- 


; Я : ing paper will then be read and discussed: The Experi- 
The following Ый the programs for the thirteenth ences of a Convener in the Establishment of an Electricity 
annual convention, which will be held at Nottingham from Undertaking,” by Bailie Whiteman, convener of the Elee- 


June 30 to July 3 inclu:ive. The meetings will be held in tricity Committee, Govan. 


Fic. 4.—A Corner of the Wood- Working Shop, showing a car-body in course of erection.. 


the University College. The accompanying photographs | 12.45 p.m.—Luncheon at the Mechanics’ Large Hall by kind 
show some of the 1 works үч E h ы азр invitation of the chairman (Sir John Turney, J P.) and 
for inspection. Fig. 1 is a general view of the destructor members of the Electricity Committee. Invitations to the 


; ; ; - luncheon are issued to members and delegates by the 
station of the Corporation, from which a very considerable committee, and cannot be obtained of the secretary of 


amount of electricity is obtained. Fig. 2 is a view of the ив. 
destructor, which ів of the Manlove-Alliot type. In the | 2.30 p.m.— Special cars will leave the Mecha ics' Hall for the 
afternoon of Tuesday the car-sheds of the Corporation Trent Bridge car-shed and repair shops, and will later 
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take the members to the St. Ann's power station, where 
tea will be provided. The power stations and car-sheds 


Richardson*, C. E. C. Shawfield, Councillor Sinclair*, Alder- 
man J. P. Smith, Alderman Sir John Turney, Alderman Wilkin- 
son*, G. Wilkinson, T. P. Wilmshurst. (4) Annual report of the 


will be open for inspection at all times during the con- 
vention. council. (5) Balance sheet. (6) Any other competent business. 
The works of the Brush Electrical Engineering Company, | 1 p.m. — Adjourn for luncheon, Victoria Hotel. (Table 


Loughborough (14 miles from Nottingham), will be open for 
inspection during the convention, as will also the generating 


stations of the Derby Corporation. ә 


d'hote, 2s. 6d.) 
.—The following papers will be read and discussed: 


2.50 p.m 
4) * Some Considerations on the Design of a Generating 
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Fic. 5.—Part of the Fitting Shop in the Car-Sheds One of the cars is shown removed from its underframe. 


Wednesday, July 1, will be devoted to a whole-day excursion 
to Dovedale. 'The cost, including railway and brake fares, 
luncheon and tea, will be 12s. 6d. per head. 

Thursday, July 2, is the big day. At 10 a.m. the annual 
general meeting will be held, for which the following is the 
agenda: (1) Election of president for 1908-9. (2) Place of meeting 
for convention, 1909. (35) Election of officers and council for 
1908-9. The following are the present officers and council (those 


Station," by Mr. H. Richardson, chief electrical engineer, 
Dundee ; (2) ** The Reconstruction of an Electric Lighting 
Scheme," with Observations on the Working of a Combined 
Steam and Water Power Plant, by Mr. C. M. Shaw, chief 
electrical engineer, Worcester. 
The association dinner (members and their friends) will be 
held at the Exchange Hall, Nottingham, at 7.50 for 7.45 p.m. 
Evening dress. Tickets, 7s. 6d. each (exclusive of wine), may 


FIG. 6.—Another View of the Fitting Shop, showing some of the machine tools. 


marked thus * retire and are eligible for re-election ; the 
remainder hold office for another year) : president —H. Talbot* ; 
vice-presidents S. L. Pearce“, W. W. Lackie"; past-presidents— 
F. A. Newington, J. E. Edgcome, S. E. Fedden ; hon. solicitor— 
Alderman G. Pearson*, hon. treasurer—J. E. Edgcome* (past- 
president); hon. secretary—H. Faraday Proctor* (past-presi- 
dent); council—Alderman Bruce, J. K. Brydges*, J. Christie, 
A, A. Day“, Alderman Dowson*, V. A. Н. M’Cowen*, Н. 


be obtained of the secretary before June 22, after which date 
the price will be 10s. 

Friday, July 3, is the closing day of the convention, and the 
following papers will be discussed at the sitting, which com- 
mences at 10 a.m.: (1) ‘‘ Alternating-Current Accumulator 
Sub-Stations,” by Mr. A. M. Taylor, assistant electrical 
engineer, Birmingham; (2) The Work and Equipment of 
a Testing and Standardising Department," by Mr. H. А. 
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Radcliff, superintendent of the testing department, Manchester 
5 Eleotricity Works. 

. C. MeArthur Butler is secretary, and his address is 
Staple Inn-buildings, Holborn, London, W. C. 


THE REYROLLE EXTRA HIGH-TENSION SWITCH- 
GEAR. 


Iron-clad Solid System. 


The design of central-etation switchgear has been the 
hobby of а large number of electrical engineers, and there 
has been more variation shown in this department than io 
any other connected with the supply of electricity. In a 
good many instances the result of individual effort has been 
to give diversity in arrangement and construction without 
reducing either the fire risk, the risk to the life of the 
operator, or the security of the switchboard against self- 
destruction due to the failure of one component part. We 
know of several switchboards, some of them of the low 


tively easy to deal with, but when once the impounded 
water has commenced to destroy the dam no humen 
agency avails to prevent the destruction of the countryside. 
The same thing applies to a high-tension switchboard, and 
the destruction of the Bristol switchboard some years ago 
is an instance of this. For example, if a fuse or automatic 
switch designed for, say, 2,000 kw. fails to break circuit 
with extreme rapidity when a short-circuit occurs, it may 
be called upon to break a current very many times groater 
than that which it is designed to interrupt. If it fails to 
do so, as was the case in Bristol, an electric furnace is set 
going in which the heat is sufficient to destroy the most 
refractory material. With the enormous currents circu- 
lating under these conditions the electromagnetic forces 
become abnormal. We believe that experiences at Carville 


have proved that the ordinary isolating switches have 
opened automatically under a short circuit, and that the 
sudden expansion of air due to the energy dissipatcd has 
been sufficient to blow out every window behind the switch- 
board and to burst the panels of the doors enclosing this 


space. 


FIG. 1.—The Reyrolle Iron clad B. H. T. Switchgear, complete with Merz-Price 
Protective Device and Overload Tripping Gear. Switch closed, 


tension type, which were shown to us with pride by the 
central-station engineer who designed them when the 
stations were opened, and which have since been cremated 
а 1е to one ог more of the supposed virtues in the design. 
When one comes toextrahigh-tension switchgear the problem 
. is much more difficult, due to the fact that with these high 
voltages an are once started is extremely difficulttoextinguish 
and prevents access to the switchboard. With the recent 
Home Office inquiry in mind, one is apt to put the safety 
of the operator before every other consideration, but there 
із one other point which must not bs overlooked, and which 
has been responsible for many failures in the past. We 
refer to the enormous amount of energy which is available 
in Jarge supply systems, and which acts with almost explo- 
sive force when once a short-circuit has been established, 
even for an instant, between the high-tension conductors 
either inside or outside the supply station. Take, for 
example, a supply undertaking like that on Tyneside, with 
plant of over 20,000 kw. capacity running in parallel. All 
the generating sets running at high speed have considerable 
momentum, and the effect of a short-circuit may be 
likened to the bursting of the dam of a water supply. 
When the leak commences in such а dam it is compara- 


Fre 2.—The same Switch partially withdrawn to show the closing of the 
protecting cover over the high tension cuntacts. Switch open 


With tho above points in view we found it extremely 
interesting last week to inspect at the works of Messrs’ 
A. Reyrolle and Co., Limited, at Hebburn-on-Tyne, the new 
iron-clad type of extra high-tension switchgear which this 
firm has standardised. They have been exceptionally 
fortunate in the development of the switchgear in having 
the advice of Mr. Merz and his staff as to what was required, 
and his permission to install the first of the new switchgear 
for continuous trial in sub-stations of the Newcastle-on-Tyne 
Electric Supply Company. The results of these trials and 
the practical suggestions of the operating staff have enabled 
Messrs. Reyrolle to put on the market switchgear which 
we think is. capable of meeting the demands of all, includ- 
ing the supply engineer, the Home Осе inspectors, the 
fire insurance companies’ regulations, and last, but not 
least, we think that this switchgear will safely handle 
electric circuits through which the full power of stations 
like Carville may circulate. In the design and mechanical 
conetruction of this switchgear the makers naturally place 
first thoee considerations which give freedom from life and 
fire riske. Next comes reliability of action, without which 
the switehboard is useless to the supply engineer dealin 
with large powers. Extending these conditions in detail 
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Мевагв. Reyrolle laid down the 12 following points for con- 
sideration, and it is remarkable how fully the switchgear 
we inspected fulfils them : 
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detail. We propose first to describe a standard switch 
panel such as can be placed in a sub-station to control an 
incoming feeder and to pass the current on to an outgoing 


FIG. 3.—Switch removed on Portable Stand, with winch for lifting switch on to rail. 


1. Accidental contact with metal whilst alive must be | distributor, and then to refer briefly to some other typical 
panele. 


impossible. 

The insulation must be able to withstand any excessive 

pressure that is liable to arrive even under abnormal 
conditions. 

The design should not allow dust, dirt, moisture, or 
vermin to diminish the insulation. 

4. Fire risks must be reduced to a minimum. 

5. There should be a minimum amount of cleaning neces- 
sary to maintain the gear in a good condition. 

Parts requiring inspection and cleaning must be readily 
and absolutely detached from the gear to enable such 
operation to be earried out with safety. 

7. The sectional area of conduetors must be such as to 
carry without deterioration the maximum overload to 
which they are liable. 

Moving parts, such as switch mechanisms, must be 
situated where they can be observed, and chance of 
switches sticking must be reduced to a minimum. 

9. Automatic protection to be included which will isolate 
the faulty section without interference with healthy 
sections. 

The construction to be mechanically strong in order to 
resist rough usage and accidental impact. 

. The switches must be capable of breaking, without 
disturbance to other parts, the maximum power which 
may instantaneously pass through the switch when 
acting under the worst fault conditions. 

The simplest construction is required consistent with 
economy in operation and maintenance coste. 

Over and above these requisites for a switchgear there 
comes the commercial element of cost. This is a point 
which it is not usual to deal with in a technical paper, but 
one must remember that unless the finished product can be 
supplied at a reasonable price its merits have little chance 
of being proved аа Messrs. Reyrolle, after giving 
due attention to the above points, so arrange the mechanical 
and electrical design of their gear as to evolve a line of 
standard parts which can be combined in various ways to 
meet all the requirements existing on extra high-tension 
networks. These parts are manufactured absolutely to 
gauge, во as to secure interchaogeability and to facilitate 
easy extension without any departure from uniformity in 
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о. 4. Section of Reyrolle Switchgear, showing control from outside sub- 
station. The ratchet and teeth on the stand are clear y seen. 
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Fig. 1 shows this unit complete with its switch closed, 
The feeder entering from below passes into the cast-iron 
trifureating box, which can just be seen between the 
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opening in the framework on the right-hand side. In this 
the three-core cable is divided up, and each core passes 
through a current transformer of the type to be described 
hereafter for serving the Merz Price patent protective 
gear. After passing through the centre of these trans- 
formers, the high-tension conductors are carried through a 
right-angle turn into the lower horizontal contacts, which 
are contained in porcelain-lined orifices clearly shown in 
Fig. 2. In this view the high-tension oil switch is partly 
withdrawn from these connections, and the castiron lids 
which come forward with the switch are shown in the act 
of closing the ends of the openings. Fig. 3 shows this switch 
completely removed and these openings closed off so as to 
give complete protection against accidental shock. Each lid 
ean be padlocked во as to prevent the switch being connected 
again to these contacts when anyone is working on the 
cables connected with the upper end of this line of switch- 
gear. From the upper contacts the high-voltage connec- 
tions pass again through current transformers, and are then 
connected on to the three-core outgoing cable. The great 
feature in this part of the work is that the whole of the 
space between this high-voltage metal and the earthed 
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IId. 5.—Reyrolle Switch with ешын 'to show contacts and their 
nsulation, 

outer casing is filled in solid with à special insulating com- 
pound. There is thus no lowering of the insulation with time 
due to dust being carried in by air currents. The lids 
which close up the open ends of these horizontal openings 
are made cup shape to prevent the ingress of dust, and 
80 are the sockets round the switch contacts. 

Assuming, now, that this line of switchgear is as shown 
in Fig. 5, and that it is wished to make connection between 
the cable and the outgoing distributor, the oil switch 
which is seen on the portable carriage is brought round 
over the rails until the two wheels on each side are 
directly over these. The winch is then turned to lower 
the switch, and the latter is ready to be pushed forward. 
The first movement in the forward direction is effected by 
hand, and this causes the lids protecting the contacts 
first to open and then to slide back, as shown in Figs. 2 
and 1. 
means of the ratchets, which can best be seen in Fig. 4. 
These ratchets on either end of the bar in front of the 
main switch are worked by the lever which is seen hanging 
down in Fig. 2. This lever is a tube used to carry the 
tripping-coil leads and cannot be worked when the switch 
is closed, which prevents any attempt either to put the switch 
into its working position or to withdraw it unless the oil- 


The final closing of these contacts is done by. 


immersed contacts are first broken. This lever and ratchet 
serve, with the pawl in one direction, to completely close the 
horizontal contacts between the switch and the connections 
above referred to, and with the pawl in the other direction 
to withdraw the switch. When the switch has been moved 
in to the full extent, the ratchet arm is connected by means 
of д bayonet-jointed socket to the relay contacts, as shown 
in Fig. 1. 

The oil switehes have been designed especially for this 
type of switehgear, and are arranged to deal with the 
severest conditions met with in practice. This switch can 
be seen with the oil reservoir removed in Fig. 5. The 
design throughout is very liberal, and the automatic brake 
is extremely rapid and certain in action, owing to there 
being no other moving elements than а lever pivoted on а 
pin (Fig. 6). The oil-switch contacts are built up of several 
independent contact fingers in parallel, each having its 
separate tension spring, while easily renewable sparking 
contacts are provided on the fixed and moving elements. 
The handle gear is of the free-handle type, and when 
glancing along a line of switches it is easy to see which 
switches are on and which off. The construction above 
described ensures that when the switch is closed the live 
contacts and their insulators are completely enclosed and 
protected by cast iron, so that it is impossible for anyone 
to make accidental contact with a live conductor. The 
tripping device is of the simplest construction, so as 
to secure reliability in action. It is of the electromagnet 


Fig. 6.—Section of Reyrolle 6,000-Volt Oil Switch, showing tripping gear. 


and armature bammer type, and can be supplied suitable 
for either battery or transformer current tripping. 


(To be continued. ) 


THE ELECTRICAL WORKER IN WELLINGTON, 
NEW ZEALAND. 


We have received a most interesting communication from 
a friend who holds a position of responsibility and influence 
in an important electricity undertaking in New Zealand, 
which throws much light on the position of electrical 
workers in that colony. In view of the efforts that are 
being made by electrical contractors in this country to raise 
the status of their industry aud the efficiency of their work, 
we think our correspondent's views will be read with no 
little interest. 

The rapid development of the electrical industry iu 
Wellington, where the Corporation control the supply of 
electrical energy for power and lighting, has resulted in the 
City Council enacting а by-law with the object of prevent- 
ing unqualified persons engaging in the carrying out of 


910 THE ELECTRICAL ENGINEER, JUNE 26, 1908 


= - — 


installation work, thereby raising the standard of electrical 
workmanship within the confines of the city. The new 
law requires that all persons engaged in installation work 
in Wellington must be the holders of licences which will 
only be granted to applicants who satisfy the city electrical 
engineer that they are qualified to carry out the work. 
The by-law discriminates between electrical fitters and 
wiremen ; the respective qualifications are included in the 
schedule attached to the by-law. The following are the 
qualifications required: (A) for a master fitter’s and 
journeyman fitter’s licence, and (B) for a wireman’s licence: 


A.—Every person applying for a master or journeyman 
fitter’s licence shall present evidence: (a) that he is of the full 
age of 21 years, and has worked with some reputable electrical 
engineering firm at electrical fitter's and wireman's work for at 
least five years, or at electrical fitter's or wireman's work for 
two years, if he has, in addition, worked at mechanical engi- 
neering or plumbing for three years, and shall satisfy the elec- 
trical engineer of his fitness to carry out the work of an elec- 
trical fitter ; (b) that he holds the journeyman fitter's certificate 
of the Wellington Technical School or the wireman's and ordinary 
grade certificate of the City and Guilds of London Institute, and 
the fitter's certificate for practical work and testing of the 
Wellington Technical School, or other certificate approved by 
the electrical engineer, and shall have served at least three years 
to the trade with some reputable electrical engineering firm. 

B.— Every person applying for à wireman's licence shall pre- 
sent sufficient evidence: (a) that he is of the full age of 19 years, 
and has worked at least three years at electrical fitter's or 
wireman's work with some reputable electrical engineering firm, 
or at electrical fitter's or wireman's work at least two years, 
if he has in addition worked at mechanical engineering or 
plumbing for at least two years, and shall satisfy the electrical 
engineer of his fitness to carry out the work of an electrical 
wireman ; (b) that he holds the wireman's certificate of the 
Wellington Technical School, or the wireman's certificate of the 
City апа Guilds of London Institute, or other certificate 
approved by the electrical engineer, and that he has worked at 
least two years with some reputable electrical engineering firm 
at electrical fitter's and wireman's work. 

The licence fees are for a master fitter 20s. per annum, and 
for a journeyman fitter or wireman, 1s. per annum. 


As all installation work in Wellington must be carried 
out according to the rules of the council of the Fire Under- 
writers’ Associations of New Zealand, and as the Corpora- 
tion’s own tests and regulations are stringently enforced, 
the additional advantage of the effect of the by-law should 
leave little to be desired in the quality of insulation work. 

Another form of legislation has come into force almost 
simultaneously with the by-law, and it is to be hoped that 
it will also prove beneficial to the industry. It could 
hardly be expected in this land of advanced labour legisla- 
tion that electrical workers would remain unorganised and 
neglect to follow the general custom of forming a union. 
Fortunately, the employers in Wellington were able to 
come to an agreement without much contention, and their 
agreement was approved and embodied into an award by 
the Court of Arbitration. The following are some of the 
principal clauses : | 


Wages.—Competent electrical fitters shall be paid not less 
than 1в. 6d. per hour and competent wiremen not less than 
1s. 4d. per hour. 

Hours of Labour.—Forty-five hours shall constitute a week's 
work. The working hours shall be between the hours of 
7.50 a.m. and 5 p.m. on five days of the week, and between the 
hours of 7.30 a.m. and noon on one day of the week. 

Assistants.—' The proportion of assistants shall be one to 
every journeyman or working employer. Every assistant after 
having worked not less than three years at the trade shall be 
deemed to be an improver. At the termination of the period 
of three years the assistant shall be entitled to and shall receive 
from the employer a certificate showing that he has served his 
term, and should the employer, before the expiration of the 
said term, wish for any reason to dispense with the services of 
any assistant, he shall give him a certificate for the time actually 
served. Such certificate shall entitle the assistant to payment 
by any future employer of the wages herein provided for 
assistants according to the time actually served by the assistant 
at the trade. Every employer who engages an assistant shall 
be deemed to have undertaken the duty of teaching him the 
trade as carried on by the employer, which duty shall be 
enforceable under this award. The following shall be the 
minimum rates of wages for assistants: for the first year, 
7s. per week; for the second year, 12s. per week; for the 
third year, £1 per week. Апу assistant who has worked at 
the trade fora period of three years may be employed as an 


improver at not less than 9d. per hour for the first 12 months, 
and 1s. per hour for a further period of 12 months. No 
improver shall be employed where less than two journeymen 
are employed. 

Chargemen..—Any journeyman who is placed in charge of 
work on which three or more journeymen, wiremen, or fitters 
are employed, shall, in addition to the ordinary wages, receive 
1s. per day. 

Workers engaged in the electrical industry in the United 
Kingdom may be inclined to envy the 197 85 and conditions 
of their Colonial cousins, but they must bear in mind that 
the cost of living is close on double that obtaining in the 
Old Land. 


SELENIUM PHOTOMETER. 


— 


Mr. William J. Hammer recently obtained two patents 
relating to the use of selenium in photometry, the claims 
of which seem to be very broad. The leading claim of one 
patent is as follows: “ Тһе new art of measuring light 
which consists in causing the light to be measured to vary 
an ascertainable physical quantity and measuring tbe 
extent of the variations." The claims of the other patent 
cover apparatus for applying the light-measuring method 
suggested. 


The accompanying illustration, which appeared in the 
Electrical World of New York, shows diagrammatically one 
of the proposed arrangements of apparatus. A voltmeter 
indicates the change produced in the resistance of a selenium 
cell when the light to be measured falls upon it The 
selenium is enclosed in a vacuum to exclude moisture, and 
thereby to eliminate the polarising E.M.F. that may be 
produced by electrolytic action when moisture is present. 
Moreover, by the use of the vacuum the deleterious effects 
of gases produced by heating are avoided. The tube is 
preferably made of quartz in order to admit certain rays 
that are excluded by glass. 


DANGER OF A POOR GROUND CONNECTION ON 
THE SECONDARY OF A TRANSFORMER. 


[E 


While itis common practice to ground the secondaries 
of service transformers as a protection against danger 
incident to breakdown between the high and low tension 
windings, it may often occur that if this connection is not 
carefully made and is not of low resistance, it will intro- 
duce an element of danger. The arrangement of circuits 
and ground connections in the diagram shows how actual 


danger to life and also a fire resulted from a poor ground, 
when with either a good one or none at all there would 
have been no trouble. In this particular case the neutral 
of the lighting circuit and the middle point of a two-pole 
lightning arrester were grounded at the same pole to two 
plates which had been buried in the same hole in the earth. 
The resistance between these two ground plates was very 
low, but the resistance between them and the good ground 
of the water-pipe system and the river was comparatively 
high. The 2,200-volt mains were carried across the river in 
metallic sheathed cable, and the house wiring was placed 
in metal conduit connected to the water system. When 
by accident the cable in the river became grounded 
on one side of the 2,200-volt circuit, a potential of 
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2,200 volts was placed on one side of the lightnin 
arrester. This arrester then broke down and connecte 
the ungrounded side of the 2,200-volt circuit to the lightning 
arrester ground plate, which practically meant that both 
ground plates were raised to а potential of nearly 2,200 
volts above that of the river and the water system. The 
resistance between the plates and the water-pipe system 
and river was high enough to prevent the flow of sufficient 
current to materially lower the potential delivered to the 
terminals of the transformer. The result, therefore, was 
that the two ground plates and the lightning circuit were 
at a potential of nearly 2,200 volts above the water-pipes 
and also of the conduits of the house wiring. This was 
the cause of the breakdown which started a persistent arc 
that resulted in a fire. If the earth connection of the 
2,200-volt circuit had been much better, or if there had 
been none at all, there would have been no trouble. If, 
however, in conjunction with this trouble there had been 
a breakdown between the high and low tension windings of 
the transformer, the only absolute safety would have been 
in a very low resistance and effective earth connections for 


small, but the Council are of opinion that it can be enlarged 
and improved without very serious expense. By kind 
permission of the Royal Colleges the lower part of the 
building will be open to members at 5 p.m. on June 30, 
the day of the meeting. 


MANCHESTER ELECTRICAL EXHIBITION. 


A meeting of the general committee was held in Man- 
chester on Tuesday, the 16th inst., in the offices on the 
exhibition site, Platts Park, Fallowfield. Satisfaction was 
expressed at the progress which has been made in the erec- 
tion of the huge building, the skeleton of which is now 
complete, and enables one to gather an idea as to the 
ample space provided for exhibitors. The management 
reported that very satisfactory support was being received 
from all branches of the industry. Already over 100 spac s 
have been let, representing a total of between 140 and 150 
individual exhibitors. That the importance of this exhibi? 


the secondary circuit; no earth connection or ground 
whatever would have meant both a life and fire danger.— 
Electrical Journal (R. P. Jackson). 


INSTITUTION OF ELECTRICAL ENGINEERS. 


A special general meeting of members, associate members, 
and associates of the Institution will be held in the lecture 
theatre of the Medical Examination Hall, Victoria-embank- 
ment, W.C., on Tuesday, June 30, at 5.50 p.m., for the 
purpose of considering, and, if approved, of passing the 
following resolution: That the purchase of the lease of the 
site and building known as the Medical Examination Hall, 
situate on the Victoria-embankment, London, W.C, now 
the property of the Royal College of Physicians of 
London and the Royal College of Surgeons of England, 
for the sum of £50,000, be sanctioned and approved, and 
that the Council be authorised to sell such of the invest- 
ments of the Institution and to make such other financial 
arrangements (including the disposal of the site in Tothill- 
street now owned by the Institution) as the Council may 
consider necessary for the above purpose." 

The illustration produced herewith shows the building 
which it is proposed to acquire. The theatre is rather 


tion is now generally recognised is evinced by the fact that 
Dr. Edward Hopkinson (of Messrs. Mather and Platt), Mr. 
Rushton (of Messrs. Dobson and Barlow), and Mr. W. T. 
Stubbs (of Messrs. Joseph Stubbs and Sons), have each 
accepted a seat on the general committee as representing 
the allied engineering trades. 

Schemes for the decorating and lighting of the building 
inside and out were discussed, and the management were 
instructed to prepare plans and estimates for the same. 
Special arrangements are being made with the railway 
companies all over the country for cheap fares and excar- 
sions to Manchester during the progress of the exhibition, 
and, generally, the scheme bids fair to be the most 
important event in the engineering trade that has occurred 
during the past 20 years in Manchester or the North of 
England. A further general committee meeting is fixed to 
be held in the exhibition offices on Tuesday, July 7 next, 
by which time it is hoped that the buildings generally 
will be suffieiently advanced for the Press inspection. 

The management propose arranging for a demonstration 
of wireless telegraphy between the exhibition buildings and 
some important town within а radius of, say, 50 miles of 
Manchester. This will doubtless prove а very great 
attraction to those visiting the exhibition. Numerous other 
attractive demonstrations of electricity are also being 
arranged for, full details of which we shall hope to furnish 


912 


our readers with later. The various members of the Gas 
and Oil Engine Manufacturers’ Association, recognising the 
important bearing which the exhibition will have in the 
engineering world, have decided to arrange for a number 
of complete working exhibits of special plants as applied to 
the generation of electricity. 


THE TELEPHONE SERVICE IN FRANCE. 


In Paris the agitation caused by the inefficiency of the 
telephone service continues to find expression in the Press 
and in publie meetings of protest. The Association of 
Telephone Subscribers, organised four years ago to voice 
the complaints of the exasperated telephone users, has 
recently circulated а petition to Parliament calling the 
attention of the Government to the many defects of the 
present telephone service, and praying either for а complete 
reorganisation of the telephone branch of the French Post 
Office, or, failing that, for the return of the telephone 
service to private enterprise, from which it was taken by 
the Government nearly 20 years ago. 

The new central battery exchange in the Passy district 
of Paris has increased the volume of public complaint 
against the telephone service. Owing to the mistaken 
policy of the French Administration in maintaining in 
service the old instruments at the subscribers' stations, 
which are of a variety of types and are not adapted to 
central battery working, the service of the new exchange 
is even worse than that of the old. 

The interest of Parliament having been aroused by the 
inteneity and persistence of the public complaints against 
the telephone service, a parliamentary committee of 
members of the Chamber of Deputies for the various 
divisions of Paris Jast week invited the council of the 
Association of Telephone Subscribers to attend the com- 
mittee, with a view to giving detailed information regarding 
the existing difficulties with the telephone service. At this 
meeting the Association of Telephone Subscribers was repre- 
sented by the Marquis de Montebello, president; Mr. Arch- 
deacon, vice-president; and Mr. H. Laws Webb, consulting 
engineer to the association. The parliamentary committee, 
presided over by M. Georges Berry, consisted of some 15 
members representing various divisions of Paris, who gave 
a sympathetic hearing to the case for the telephone-using 
public. M. de Montebello explained that the principal 
difficulties arose from the fact that the telephone service 
is at present operated merely as a branch of the Postal and 
Telegraph Administration, and he urged that for efficient 
working it was necessary to organise the telephone service 
as a separate department in all respects. A complete reform 
was necessary not only in the technical methods of the 
Telephone Administration, which had been allowed to fall far 
behind the times, but also in the selection and training of the 
staff, in the general business administration of the department, 
and in its financial management. Mr. Archdeacon followed 
along the same lines, and gave examples of the disorganisa- 
tion at present existing among the staff of the telephone 
branch of the French Post Office, and quoted figures 
showing the greatly higher development of the telephone 
in the other principal European countries, and the more 
favourable tariffs for telephone service which are offered 
to the public of other countries. Mr. Laws Webb 
explained to the committee the essential difference 
between the telephone service and the postal and tele- 
graph services, and pointed out that for an efficient city 
telephone service uniformity of plant and special training 
of the staff are essential requisites. He confirmed the 
arguments of Messrs. de Montebello and Archdeacon to 
the effect that no serious progress could be made with the 
service in France until the service was placed in charge of 
a separate telephone department, with a special staff and 
organisation devoted exclusively to telephone work. 

he committee asked numerous questions of the deputa- 
tion, and several members made short speeches, in which, 
while ‘strongly opposing the suggestion that the French 
telephone service should be handed back to private enter- 
prise, they stated that they fully agreed with the views of 
the deputation that the telephone branch of the French 
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Post Office should be entirely reformed, and should be 
organised and conducted on the same lines as a commercial 
concern. Members of the committee themselves complained 
very forcibly that they were unable, as matters were now 
conducted, to obtain any figures or information giving 
precise data of the results of the telephone branch of the 
French Post Office. The administration did not know 
itself what it was doing so far as finance was concerned. 
The committee unanimously promised to support the 
Association of Telephone Subseribers, and to take the 
matter up actively in Parliament with the object of 
securing the appointment of a special commission of members 
of the Chamber and representatives of the telephone 
subscribers for the purpose of making a thorough investiga- 
tion of the difficulties under which the French telephone 
service now labours. 


CITY AND GUILDS OF LONDON INSTITUTE. 


Department of Technology. 


There has just been published (John Murray) the programme 
for the session 1908-9 of the department of technology. The 
programme contains regulations for the registration, conduct, 
and inspection of classes and examination of candidates in 
technological subjects. The list of subjects in which examina- 


tions are held covers a very wide range, but we can only deal 


here with those subjects which are likely to appeal to students 
of electrical engineering. Several alterations of minor import- 
ance have been made. Thus in the examinations in Section 38, 
„ Wiremen's Work,” the syllabus for the final examination has 
been somewhat simplified, the special drawing examination 
having been merged in the written examination. The revised 
syllabus of Electrical Engineering" is now included in the 
programme. Some of the regulations have been slightly amended, 
particularly in regard to the conditions of issue of certificatesin the 
honours grade. In this grade, first and second class certificates 
will be issued to those candidates only who have passed, im 
addition to the institute's examination, certain examinations of 
the Board of Education. The certificates so issued will be full 
technological certificates. Among the subjects in which examina- 
tions will be held are: telegraphy and telephony, electric 
wiremen's work, electrical engineering, electro-metallurgy, etc. 

Much useful information is contained in the programme. In 
addition to the contents which we have noticed above, the dates 
of all examinations are given, the syllabus and course of instruc- 
tion in each subject, the conditions of written and practical 
examinations, requirements for full technological certificate, 
and a useful list of text-books and works of reference complete 
а full volume. 


COMPANIES’ MEETINGS AND REPORTS. 


PULFORD BROS. 


The tenth annual meeting of the shareholders of Pulford Bros., 
Limited, electrical engineers, was held at the registered offices of the 
Company, Liverpool, on the 22nd inst. Mr Egerton G. Pulford was 
elected chairman, and reported that the year’s trading had again been 
most successful, and showed an increased turnover. It was resolved 
that the usual dividend of 25 per cent., free of income tax, be paid 
for the year ended March 31 last, and that the balance of profit be 
carried to reserve fund. 


BRITISH ELECTRIC TRACTION. 


The report of the British Electric Traction Co. for the year ended 
March 31, 1908, states that the subscribed share and debenture 
capital of the Company remains the same as at March 51, 1907— viz : 
£1,333,010 in ordinary shares of £10 each; £1,614,570 in 6 per 
cent. cumulative preference shares of £10 each ; £1,473,653 in 5 per 
cent. perpetual debenture stock ; £528,936 in 44 per cent. seoond 
debenture stock—total, £4,949,969. The amount standing at the 
credit of reserve account is £567,420. 7s. 114. The question of 
utilising the reserve to write down the assets appearing on the 
opposite side of the balance-sheet has been considered, but in the 
opinion of the directors no good purpose would be served by adopting 
this course at present. In addition, reserves have been made out of 
profits against loss or depreciation of specific assets, of which reserves 
a balance of £41,116. 19s. 10d. is unappropriated. These, however, 
are not the only reserves, inasmuch as the various associated com- 
panies have created depreciation and reserve funds of their own, which 
amounted at Dec. 31, 1907, to £902,728. The associated companies 
have recently on the recommendation of this Company adopted 
resolutions with a view to increase their provision against depreciation 
and also to define more clearly the purposes of their reserve funde, 
The resolutions are to the etlect that the companies should make mini- 
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mum копше before payment of dividends for (1) permanent-way 
ren 


‚ (2) redemption of capital, and (5) general depreciation purposes. 
Some of the companies hays acted Ў T 3 


£46,625 was in respect of debenture interest accrued at March 51, 
1908, since paid. It will thus be seen that the liabilities have been 


reduced during the year by £219,557. The smallness of the amount 
considered in relation to the magnitude of the assets points to the 


Company being in a strong financial position. 

The chief item in ‘the balance-sheet is investments and under- 
takings, and consists of shares and debentures in associated tramway, 
electricity supply, manufacturing, and other companies, consols, and 
sundry securities and undertakings. It is made up as follows: 
Consols of the par value of £200,000, standing in 

the DOOEN at лунан унаа каак viene 
Debentures in various companies of the par value of 

£395,251, standing in the books alt. 
Shares in various companies of the par value of 
£4,485, 590, standing in the books at 


578,658 14 1 
4,289,598 1 7 


£4,864,530 14 1 
143,372 5 5 


£5,007,702 17 6 


Investments standing in the books at £3,275,178 were revenue-earning 
during the past year, and produced an average return of 4'7 per cent. 
Investments standing in the books at £1,589,152 did not earn any 
revenue during the past year. This figure is £103,485 less than in the 
preceding year. The total investments are less this year by £103,669 
than at March 31, 1907, securities to the amount of £243,776 havin 
been sold during the year at a profit of £10,882, and securities stand- 
ing in the books at £140,107 having been added. The amount of 
sundry debtors and debit balances has been further reduced during the 
past усаг. At March 31, 1907, the amount stood at £631,632, as 
compared with £545,801 at March 31, 1908. The expenditure on 
promotion of Acts of Parliament, light railway orders, and other 
rights and powers, surveys, negotiations, etc., in connection with 
schemes which may not be proceeded with has been written down to 
£17,528. 15s. 7d. The amount is being written down annually b 
20 per cent. Stock stands at £10,341. 7s., and represents the stoc 
of cars on hire to the associated undertakings, electrical equipments, 
paving setts, and general stores, and is being gradually reduced by 
sales. Provision is made annually for any depreciation in value. 
The item lands and buildings stands at £19,930. 16s. 8d., and shows 
ап inorcise upon the p ing year of £8,067. This increase arises 
out of the expenditure on the new office building, which it is proposed 
to transfer to the British Electrical Federation. Furniture stands at 
£25,098. 13s., which it is also proposed to transfer to the federation 
during the current year. Goodwill stands at £1,000, and is the 
balance of a larger amount. 

Turning to profit and loss account, the gross profits for the year 
1907-8 amount to £250,539. 38., and the expenses, including £73,682 
interest on the 5 per cent. debenture stock and £23,802 interest on 
the 44 per cent. debenture stock for the year, amount to £144 829. 
9s. 1d., leaving a balance of £105,709. 15s. 11d. Adding the amount 
brought forward from preceding year of £13,115. Os. 9d., there remains 
to be dealt with £118,824. 14s. 8d. The 8 profits include £49.954, 
profits on the Bombay undertaking, which have been fully explained 
1n previous reports, and also £10,882 net profit on sale of investments. 
The expenses include £17,500, an amount reserved to meet deprecia- 
tion of undertakings worked by the Company (apart from investments), 
buildings, doubtful debts, and expenditure on нр etd not pro- 
ceeded with. The directors have given the question of the distribution 
of the balance of profit their earnest consideration. "They recognise the 
desirability of paying the full dividend on the preference shares. 
They feel, however, that this question is at present governed by the 
importance of making further provision for depreciation, and by the 
advisability of keeping aniple funds in hand to assist the Company to 
enter upon new enterprises when opportunity offers. Every effort is 
being made to increase the income on the existing investments ; mean- 
while, the other available source of increased profits is from the initia- 
tion and development of new undertakings. Some further comments on 
the general position and prospects of the Com pan 55 present several 
favourable aspects—are made in the concluding paragraphs of this 
report. But on the question of the dividend the directors are 
unanimously of opinion that in advising the preference shareholders 
to agree to a postponement of a part of their dividend they are recom- 
mending a course which will materially strengthen the position of the 
Company, and which, by improving the prospects of increased profits, 
offers future compensation to both clases cf shareholders for their 

resent sacrifices, The directors, therefore, recommend that the full 

ividend on the preference shares at the rate of 6 per cent. por annum 
be paid for the six months ended Sept. 30, 1907, being at the rate of 
3 per cent. for the financial year. This will absorb £48 451. 2s. Of 
this there has already been paid the dividend up to Aug. 15, 1907, 
and it is proposed that the balance of ls. 54d. per share be paid 
forthwith. They further recommend that there be added to general 
reserve (increasing the same to £602,420) £35,000, and that there be 
carried forward to next account £35,393. 12s. 8d. The directors con- 
sider that a dividend on the preference shares at the rate of 3 per 
cent. may be regarded as a minimum distribution for the current 
financial year, and they propose that this shall be paid in two equal 
instalments on Aug. 15 and Feb. 15 next, and they hope that increased 
profits will in the near future enable the arrears of preference dividend 
to be paid off. In comparing the amounts received by way of dividends 


Capital expended at Barrow, Brighton, and Mumbles 


on these resolutions in respect of 
their accounts for the past year, and endeavours will be made to give 
fall effect to them in future years. During the past year a satisfactory 
reduction has been made in the liabilities of the Company, which on 
March 31, 1907, amounted to £278,550, while at the corresponding 
date this year they amounted to only £59,195. Of the latter amount 


£196,575 18 5 


and interest on investments it must be remembered that the invest- 
ments were £103,669 less at Maroh 31, 1908, than they were at 
March 31, 1907. 

The weather during the greater part of the year was very unfavour- 
able, and the traffic receipts upon most ef the tramways and light 
railways in which the Company is interested are adversely affected 
by wet and cold weather. e number of passengers carried last year 
Was slightly less than in the year 1906, notwithstanding the increase 
in the number of miles worked. This reduction was due partly to the 
unfavourable weather and partly to the fact that several miles of 
tramways in the city of Birmingham reverted to the Corporation at 
the end of 1906, and that the new lines opened in various places do 
not as yet equal in density of traffio the routes which have been lost. 
The traffic on the lines which have been in operation for some time is, 
however, on the whole developing satisfactorily. In the last report it 
was pointed out that between 1901 and 1906 the average fare per 
passenger bad been reduced from 1:38d. to 1:22d., as a result of the 
general demand for lower fares and increased facilities, and that the 
difference of 16d. per passenger represented a sum of £201,223 on 
the number of passengers carried in 1906 by the associated companies, 
Efforts were made during the m year to improve the position of the 
undertakings by increasing the fares, by shortening the fare stages, 
and by eliminating unremunerative services. The increases of fares 
were not made till the second half of the year, and it will necessarily 
take some time before the full effects of these changes can be ascertained. 
Meanwhile, the directors regret that owing to the causes above referred 
to the average fare for the past year has fallen to 1:214. per passonger. 
Another matter which has an important bearing on the profits made 
by the associated tramway undertakings is the price paid for the elec- 
trical energy for working the cars. This is a very large item in the 
working expenses, and in many cases, where the local authority owns 
an electricity supply station, ап obligation has been placed upon the 
Company'to take current at what 1s now a high price, the local 
authority supplying other and much smaller consumers at consider- 
ably lower prices. Where, however, the companies have been free to 
make the best 5 for purchase or to generate their own 
current, the oost is less. The matter is receiving the attention of 
the directors, with а view to securing better terms from the local 
authorities. 

The associated companies have, when the circumstances have been 
favourable, undertaken the supply of eleotricity iu the districts served 
by their tramways, with а view to securing additional business for 
their power stations, and the economies ensuing from combined 
administration. The results of this policy have proved satisfactory to 
the publie, to whom it has meant a more general provision of elec- 
trica energy at more favourable prices than would otherwise have been 
commercially possible, and the improving results of the combined 
undertakings have prompted the directors to encourage this policy 
where the views of the local authorities admit of it. ith few excep- 
tions the separate electricity supply undertakings have now passed the 
pioneer stage, and are more than covering expenses, and their returns are 
steadily improving. Where these undertakings are situated in dis- 
tricts suited to industrial development, they are beginning to feel the 
benefit of the tendency of the manufacturing trades to leave the more 
congested and heavily-rated districts ; and more recently the new Patents 
Act is causing foreign firms to make inquiries as to suitable sites, 
with a view to establishing factories in this country, in districts 
affording electrical services. 

A federation of all the companies and undertakings associated with 
the Company was formed in July, 1907 (in succession to the 
Advisory Committee for associated companies formed in 1902), for the 
purpose of co-operation and joint action in matters of common interest. 
About 60 undertakings have thus been federated for oo-operative 
purposes, and а council has been constituted, consisting of the chair- 
man or managing director of each of the federated undertakings. The 
directors have reason to believe that the results of the formation of 
the federation will be to increase the efficienoy and economy of opera- 
tion, and to strengthen the hands of the associated companies in 
dealing with opposing interests. Among the more important matters 
dealt with by the federation are the following: It has been agreed to 
provide joint head office acoominodation for all the federated com- 
panies, and a building is in course of erection over the Holborn 
Station (Kingsway) of the Great Northern, Piccadilly, and Brompton 
Railway, which will be ready for cocupation in the autumn of the 
present year. Arrangements have been made for the collective 
purchase of stores on behalf of all the companies, and transactions to 
the extent of about £150,000 per annum are already being made to 
the advantage of the companies concerned. A mutual fund for the 
insurance against third-party accidents was established by the com- 

nies in 1905, and this has been transferred to the federation, which 

as also taken charge of all other insurance matters on behalf of the 
federated companies. The disbursements in respect of third-party 
claims amounted in 1905 to £22,699, in 1906 to £19,278, 
and in 1907 to £17,663 (uncompleted). Even the largest of 
these amounts represents an economy upon the payments 
formerly made to insurance companies, notwithstanding that 
the volume of traffic was then much smaller than it is now. 
Parcels delivery systems have already been established on several 
tramways and light railways. The business is being gradually extended 
to centres of other federated tramway companies, with every pros- 
pect of fair profits being earned. The council of the federation has 
also appointed expert officers to advise the companies in regard to 
rates and assessments, automobile matters, books and forms, and other 
like questions. The inspecting officer, formerly in the service of this 
Company, has been taken over by the federation, and the undertakings 
of the federated companies are eges d inspected with a view to 
the particular and general benefit of all the companies. The federa- 
tion has been constituted on the basis of making no profit, and the 
expenses are distributed among the various companies in proportion to 
the services required by each, 
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The directors regret that owing to the constant pressure put upon 
tramway companies to reduce fares and to increase facilities, the 
important services rendered by the associated companies to the public 
are not adequately rewarded. As a result, also, of the legislative 


and municipal burdens placed upon electrical enterprise in this 
8 and of the severe competition of jns produoers with 
English manufacturers—a competition which has reduced ce of elec- 

y vanished — 


trical 3 such an extent that profits have practica 
electrical undertakings are not as remunerative in this coun as 
might be expected, and consequently many of the assets of this Com- 
y have suffered severe depreciation in value. Nevertheless, the 
irectors are of opinion that the market pe of the Company's share 
and debenture capital are lower than the circumstances warrant, and 
is in a measure to be ascribed to the peeve industrial depression 
and to the general stagnation on the stock and share market. The Board 
of Trade return of tramways shows that the net results obtained by 
the associated companies compare favourably with other similar under- 
takings ; indeed, the associated companies show on an average a better 
net result in relation to capital expenditure and gross receipts than 
the average of other tramway undertakings in the vac whether 
worked by companies or by local authorities, particularly having 
regard to the fact that the lines worked by local authorities are to & 
much greater extent in the large cities where the traffic is heavy, while 
most of thelines worked by companies are on interurban and rural 
routes where the traffic is much lighter. Where companies have not 
been restricted in carrying out d piace electric traction enter- 
prises the undertakings have proved of great public utility, but the 
restrictions and the impoeitions to which the industry has been 
subjected have arrested its development, and very little expansion can 
be expected in this country under either the Tramways or the Light 
Railways Acts until the conditions under which these undertakings 
can be promoted and operated are improved. That there is a scope 
for the construction of further light railways in this country is 
generally admitted and is emphasised in the report of the Light 
ilway Commissioners, in which it is also confirmed that proposals 
for new lines are now infrequent owing to the various difficulties 
in carrying them to a successful cel baleen and ‘‘that an 
improvement could be effected enabling the construction of many 
much needed lines by an amendment of some of the provisions 
of the Light Railways Act, 1896.” While it is undeniable 
that the extensive business which has been established is thoroughly 
successful from the public point of view, and provides facilities 
which are of great benefit to a large seetion of the community, 
the directors regret that the results are not more profitable to the 
shareholders, but they are able to assure the shareholders that no 
efforts are spared by the management to increase the profits while 
properly serving the public. The directors are also satisfied that the 
staff is efficient and that the work of the companies is done with due 
economy. Furthermore, the strong financial position of the Company 
and the wide experience of electrical enterprises which it is able to 
command, place the Company in a favourable position for entering 
upon new undertakings when the general industrial and financial con- 
ditions of the country enable this to be done with prudence and with 
rospeot of fair and reasonable reward. In the meanwhile the 
Aire tors are giving consideration to some of the proposals for electrical 
enterprise submitted to them from countries where the conditions for 
the investment of capital are more favourable than in this country, 
and, although such proposals require extensive examination before 
commitments can be made, the directors are hopeful that they will be 
able in the near future to employ the resources of the Oompany to the 
further advantage of the shareholders. The directors who retire this 
jo are Bir Oharles Rivers Wilson and Sir Charles Fremantle, who, 
eing eligible, offer themselves for re election. 


LEAMINGTON AND WARWICK ELECTRICAL. 


The report of the Leamington and Warwick Electrical Co. for the 
year ended Dec. 31, 1907, states that the capital expenditure during 
the year amounted to £2,293, of which £426 was incurred in connec- 
tion with the reconstruction and equipment of the electric tramways 
and £1,866 in connection with the power station and equipment for 
the supply of electricity. The amount owing to the British Electric 
Traction Oo. for advances in connection with the reconstruction and 
equipment of the tramways and power station, etc., is £28,955, which 
itis proposed to repay as soon as arrangements have been made for 
issuing & portion of the authorised debenture stock. In the meantime 
interest at the rate of 44 per cent. is being paid on the loan. The 
working accounts show a net credit balance of £4,731 from tram- 
ways and electricity supply, and sundry reoeipts &mount to £68. 
Deducting therefrom the administration and general expenses, 
amounting to £1,421 ; payments to the superannuation fund, £9 ; 
interest on loans, £662; and £350 provision for renewals, there 
remains a balance of £2,356. To this has to be added the 
sum of £1,257 brought forward, making & total amount available 
for distribution of £35,613. The directors recommend to place 
to depreciation and reserve account (raising it to £4,300) £300, 
to place toa sinking fund £350, and to pay & dividend at the rate of 
4 per cent. on the ordinary shares for the year, leaving to be carried 
forward £139. Before пи at the profit the directors have debited 
the profit and loss account with а sum of £350, which has been placed 
to a provision for renewals account. This, with the further sums of 
8652, which they now recommend should be placed to other reserves, 
is double the amount so provided last year. The tramways have been 
satisfactorily operated during the past year, but owing to the inclement 
weather during the summer the receipts show a falling off of £615. 
The expenses of operation, however, show a reduction of £407. The 
upply of electricity has progressed during the year. The expenses of 
his department, however, have been exceptionally heavy during the 
past year owing to trouble experienced with gome of the plant at the 


wer station, which necessitated an extensive overhaul of the plant. 

his resulted in a loss of £240 on the year's working. The Company 
is now deriving the benefit of the altcrations carried out last year, and 
the cout of generation of electricity is rapidly ng: reduced. The 
directors anticipate that the sale of current will this year leave a 
fair profit. 


INDIAN ELECTRIC SUPPLY AND TRACTION. 


The report of the Indian Electric Supply and Traction Oo. for the 
year ended Dec. 31, 1907. to be presented at the meeting on the 29th 
inst., states that up to June 30, 1907, expenditure was debited to 
capital account, and on July 1, 1907, the revenue account was opened. 
The capital expenditure has proved to be in excess of the estimates, 
partly owing to the plague, which delayed completion of the works, 
and partly because revenue has not come in to meet the debenture 
interest во soon ав Was e ted. It will be necessary, in the -— 
part of next year, to raise further capital to pay off the indebted- 
ness incurred, and to provide for extensions of the Company's mains, 
which are required for the developments of the undertaking. In the 
meauwhile arrangements have been made for the financial require- 
ments of the Company, including interest on the construction deben- 
ture stock, to the end of this year. The result of the first half- year's 
working has been a loss of £6,681, including payment of interest on 
construction debenture stock, amounting to £5,750. The working 
loss is mainly.due to the tramway, the returns from which have 
fallen far short of the expectations formed of them. The directors 
have to regret that serious illness has deprived them since December 
last of the guidance of their chairman, Mr. J. G. B. Stone, but his 
recovery, now practically complete, gives them assurance of his early 
return. Their colleague, Sir Walter Lawrence, found it necessary in 
July, 1907, on public grounds, to resign his directorship. 


MONTREAL LIGHT, HEAT, AND POWER. 


The report of the Montreal Light, Heat, and Power Co. for the 
year ending April 30 last, submitted at the annual meeting on 3rd 
inst. at Montreal, shows gross earnings 3,792,218dol. and operating 
expenses, renewals, etc., 1,651,656dol, leaving net earnings 
2,140,562dol. Of this fixed charges absorbed 493,095dol., leaving 
net profits 1,647,467dol. After deducting dividends amounting to 
1,020,000dol. there remains a surplus from the year's operations of 
627,467dol. Gross earnings and net profits, as also surplus еши, 
show substantial and satisfactory inoreases over the previous year—the 
latter notwithstanding an increased dividend disbursement during the 
year of 170,000dol. The surplus for the year—627,467dol. —added to 
surplus earnings from previous years' operations, brings the total 
surplus as at the close of the year to 1,752,514dol., out of which the 
following appropriations—aggregating 318,422dol—have been made: 
depreciation, 268,422dol. ; insurance fund, 50,000dol. 


LIENS REGISTERED. 


Pure Lubricating Oil Co, Limited (London — g, O00 5 per 
cent. debentures, oreated Jan. 28 and dated May 6, 1928. сане on 
the company's undertaking and property, present and future, including 
uncalled capital, have been registered. No trustees. 


Fountayne Lamp and Co., Limited (London). — 
Issue on June 2 of £300 5 per cent. debentures, part of series created 
May 28, 1908, to secure £5,000. Oharged on the company's under- 
taking and property, present and future, including uncalled capital. 
No trustees. No previous issue of same series. 


Electric Light Insurance and Maintenance Co. (1904), Limited 
(London).—Issue on May 27 of £2,440 5 per cent. debentures, part 
of series created May 11, 1908, to secure £2,500. Charged on the 
adire d undertaking and property, present and future, including 
uncalled capital. No trustees. No previous issue of same series. 


La Capital Traction and Electric Co., Buenos Ayres, Limited.— 
A trust deed dated May 20, 1908 (supplemental to two trust deeds 
dated Dec. 21, 1900, and Nov. 11, 1907 securing £800,000 deben- 
tures), has been registered. Property charged: the company's under- 
taking and assets, dec and future. Trustees: W. Trotter, Basildon 
House, E. O., and R. Fleming, 2, Princes-street, E C. 


Lancashire Dynamo and Motor Co., Limited. —Issue on June 3 
of £500 5 per cent. first mortgage debentures, part of series created by 
resolutions of March 4 and June 24, 1907, to secure £75,000. Charged 
on two plots of land in Trafford Park, Manchester, containing about 
10,946 and 5,300 equare yards respectively, with the premises and 
machinery thereon and the company's other assets and undertaking, 
except uncalled capital. Trustees: E. F. Shepherd, 55, King-street, 
and A. Tongue, 86, King street, Manchester. Total amount previously 
issued of same series, £68,000. 


Anglo-Argentine Tramways Co., Limited.—A trust deed dated 
June 2, 1908, to secure £665,000 4 per cent. debenture stock, with 
power toissue further debenture stock rank pari passu therewith (limited 
to such а sum as will not require more than £180,000 to be provided 
for interest thereon and an annual payment to a sinking fund 
sufficient for its redemptiou upon the basis prescribed in the trust 
deed on June 30, 1968), has been registered. Property charged : the 
company's undertaking and property, present and future, including 
uncalled capital, subject to prior indentures securing £266,600 6 per 
cent. debenture stock. Теса: Law Debenture Corporation, 
41, Threadneedle-street, E.C. | i 
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CORRESPONDENCE. 


“ One man's word is no man's word, 
Justice needs that both be heard." 


JANDUS REGENERATIVE ARC LAMP. 


SIR,—We notice that in the article on p. 879 of your 
last issue, reprinted from the Electrical World, it is stated 
thatthe Jandus regenerative lamp is intended mainly for 
street, open space, and workshop lighting; and a deduction 
is drawn therefrom that the annoyance from fumes and 
gases has not yet been overcome. 

May we point out that the lamp is perfectly enclosed, 
and, therefore, no fumes or gases escape. The lamp may be 
used in the smallest room, but the large amount of light 
generated is far too great for ordinsry requirements. It is 
the great candle-power of the lamp that fits it more 
particularly for open spaces and large buildings.— Yours, 
etc., 

THE JAN DUS ARC LAMP AND ELECTRIC Co., LIMITED. 
(А. Denman Jones, Works Manager.) 


LONDON ELECTRIC POWER BILLS. 


Committee's Decision. 


The House of Lords Committee over which Lord Cromer 
has presided gave further consideration this week to the 
London Electric Supply Bill—the one promoted by the 
existing companies. 

Following Mr. J. Conacher (an abstract of whose 
evidence we gave in our issue of the 19th inst) came Mr. 
J. B. Braithwaite, chairman of the City of London and 
County of London Electric Supply Companies, who gave 
evidence in support of the Bill. He admitted that there 
was no precedent for the clause fixing the price for dis- 
tributors at £4. 10s. per kilowatt and 4d. per unit, but he 
justified it by the exceptional condition of electrical supply 
in London and the necessity for a unified system. Ho 
explained that while tho undertakings of the companies 
would be purchasable under the terms of the Act of 1888, 
the bulk supply undertaking of the joint committee would 
be purchasable in 1932 by repayment of capital at par with 
compensation for the estimated profit over the next 20 
years. If the purchase took place in 1952, there would be 
no compensation for profit. Before the District Bill was 
heard of the engineers of the companies had been consider- 
ing & scheme for the supply of London, and the conclusion 
to promote the present Bill was arrived at. 

Mr. W. F. Fladgate, chairman of the Charing Cross, 
West-end, and City Electric Supply Company, declared 
there was, in his opinion, no need to raise £1,000,000 at 
once; £200,000 would be sufficient to begin work. 

The greater part of the present week was occupied by 
counsel's speeches on the two Bills which the committee 


bad had under consideration, and on Wednesday the 
committee sat specially to give its decision on these two 
Bills—the London and District Electric Power Bill and the 
London Electric Supply Bill. 

In announcing the committee’s decision, the chairman 
(Lord Cromer) said, with regard to the London and District 
Electric Power Bill, that the Bill might proceed on the 
assumption that the clause in substitution of Clause 75, 
the full text of which the committee had not seen, was 
satisfactory. The committee stipulated that a larger 
amount of capital by one-fifth should be subscribed than 
was provided for in the Bill (Sections 9 and 10), and that 
the £600,000 to be subseribed in the first instance should 
be actually paid up within 12 months. A sub-section 
involving certain payments to the renewal fund was also 
imposed upon the promoters. The chairman suggested 
that one way to do this was to provide that when a certain 
rate of interest accrued it should be obligatory to pay a 
certain sum into the renewals fund. The committee also 
intimated that they intended to consider a representation 
which had been made by the Smoke Abatement Society 
against allowing the company to be exempt from the 
common or statutory law in the event of black smoke 
being emitted from their generating stations. 

In the case of the London Electric Supply Bill, the 
committee struck out the proposal to set up a joint com- 
mittee of the eight companies interested in the Bill, and 
gave the companies power to unite their mains and supply 
in bulk to each other. 

The Westminster and Kensington Electric Supply Com- 
pany's Bill—the third Bill of the group—was down for 
consideration yesterday (Thursday) morning. 


ELECTRICAL CONTRACTORS' ASSOCIATION. 


At the annual meeting of this association held last week, Mr. 
E. C. Wallis, of Leeds, was elected president for the ensuing 
year. 

The out-going president, Mr. A. Rashleigh Phipps, reported 
that during the past year а considerable amount of interest had 
been shown throughout the country in the general affairs of the 
association. Nearly 100 new firms had applied for and been 
elected to membership. New branches had been formed in 
Dundee, Aberdeen, Leicester, Birmingham, and Cheltenham. 
The financial position had been considerably improved, and the 
Law and Parliamentary Committee had been successful in 
getting the clauses amended in nearly a dozen Corporation Bills. 
А large amount of publicity had been given to the doings of 
the association by the trade journals, for which he expressed 
the best thanks of the association, and negotiations had been 
entered into with the kindred association for a more intimate 
connection. He hoped that the ensuing year would be equally 
fruitful of results, and stated that the Central Board 10010 be 
shortly considering the question of registration and examination 
of workmen, and of the formation of other branches throughout 
the kingdom. 


PUBLICATIONS RECEIVED. 


Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders. Vol. xxiv., Part 7. Newcastle-on-Tyne : 
Andrew Reid and Co., Limited. 

“© SWITCHBOARD MEASURING INSTRUMENTS, " by John С. Connan. 
London : E. and F. N. Spon, Limited, 57, Haymarket, London, 
W. 5s. net. This short volume deals with the design and 
construction of measuring instruments for continuous and 

olyphase systems, the substance of which has been collected 
rom reviews, magazines, and papers read before learned 
societies. 

** Catalogue " of Lewis's Circulating Library, revised to end 
of 1907. 500 pp., demy 8vo. Price, 5s. net, or 2s. net to sub- 
scribers. This catalogue relates to books in the circulating 
library of Mr. Н. К. Lewis, 136, Gower-street, London, W.C., 
and contains a classified index of subjects, with the names of 
those authors who have treated срор them. The range of 
subjects is very wide, and includes all branches of engineering, 
science, and general technology. 


FORTHCOMING EVENTS. 


Incorporated Municipal Electrical Association. — Tuesday, 
June 30, to Friday, July 3, inclusive, annual con vention at, 
Nottingham. 
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BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Nelson.—The electrical engineer’s report for the past month shows 
that the total number of units generated was 75, 286. 

Burton-on-Trent.— The Town Council have decided to install 
Osram lamps, at а cost of £12, for illuminating the town hall clock. 

Farnworth.—The Lccal Government Board will hold an enquiry 
on July 7 into the Council’s application for sanction to borrow £7,000 
for electric lighting purposes. 

Westinghouse Eleotricity Co.—It is reported from Pittsburg that 
Mr. J. P. Morgan's syndicate has purchased the Westinghouse electric 
concern for 40 million dollars. 

Aberdeen.—The Town Council has agreed to the conditions pro- 
posed by the District Committee for the laying down of feeder cables 
at the electrical sub-station at Oults. ` 

Buxton.—The Urban District Council have decided to put down 
an extra cable from Leek-road to Robertson-road in order to mect the 
requirements of prospective consumers. 

Tantalum Lamps.—It may interet our readers to know that 
Meesrs. Siemens Bros. Dynamo Works Limited are advertising their 
tantalum lampe iu the Journal of Gas Lighting. 

St. Austell. — The Urban District Council have accepted a quotation 
from the electric light company for lighting the whole town on other 
nights than Fridays and Saturdays for 25s. per night. 

‘Wigan.—The Corporation Electricity Committee have decided to 
apply to the Local Government Board for sanction to the borrowing of 
92.000 for the purchase and laying ef cables in the Iuce district. 

Mansfeld.— It is estimated that the Corporation electricity under - 
taking wil show a profit of over £700 for the year, and a large 
portion of this sum is to be handed over to the relief of the rates. 

Huddersfield.—The electrical engineer has reported to his com- 
mittee that in June the number of consumers was 2,722 and lamps 
connected 206,541, increases respectively of 20 and 6,985 over the 
previous month. 

Southampten. — The Electricity Committee recommend that notice 
be given the South Stoneham Rural District Council that the Borough 
Council intend applying for a provisional order authorising the supply 
of light within the а district. 

Electric Firing Gun.—The Paris Journal states that M. Pouteaux, 
a French chemist and engineer, has invented a mitrailleuse which is 
destincd to revolutionise modern artillery. The machine works by 
electricity, without powder or other explosive, and can fire 1,200 bullets 
per minute. 

Swaffham.— For some little time a movement has been on foot ір 
Swaffham to obtain a telephone service in the town. This effort was 
recently furthered by the Urban District Council, which at its last 
meeting decided to ascertain from headquarters various details as to 
conditions, costs, eto. 

Coulsdon.—The Croydon Rural District Council have agreed to the 
erection of overground telephone wires in 15 roads at Coulsdon, 
provided the poles do not exceed 9Jin. diameter on the ground line, 
and that overground wires be allowed in four roads at Beddington 
on the same condition. 

Maesteg.— At the last meeting of the District Council a letter was 
read from Messrs. Gibbins and Chaumpler, Central- buildings, Liver- 
pool, forwarding а plan for a proposed generating station at Maesteg, 
and expressing a hope that the Council would accept а tender from 
them for the proposed work. 

Axbridge.—At the meeting of the Board of Guardians a report was 
read from the Sphere Electrical Co., Bristol, as to the condition of the 
generating plant at the workhouse ani infirmary. The effect thereof 
was that the plant was capable of another season’s work, but that at 
the expiration of such period certain repairs would be necessary. 

Cleokheaton.—The official report of the gas undertaking of the 
District Council for the year ended March 31 last shows a net profit of 
£2,670. 19s. 10d. This is a decrease, for ір the preceding year the 
net profit was £3,791. 17s. 7d. The electricity undertaking yielded a 
1 of £99. 7s., compared with a deficit of £195. 4s. 44d. in 
1906-7. 

Stoke.—At the Electricity and Destructor Committee meeting the 
electrical engineer stated that during May 57, 300 units had been sold, 
ап increase on the corresponding period of last year of 149 per cent., 
and that the number of consumers on the books was 373, representing 
a total of 15,645 32-watt lamps for lighting and heating and 623} h.p. 
ia motors. 

Heaton Moor.—The Manchester central group of telephone 
exchanges has been extended to include Heaton Moor and Eccles, 
thus abolishing the 1d. junction fee hitherto payable for communica- 
tious between these places. Cn July 1 & further extension will be 
made to include Sale and Urmston, and the concession will apply to 
these places, 

Soutbport.—Mr. Samuel Hardman, elective auditor of Southport, 
has іввоса а report on the finances of the borough, in which he 
strongly complains that the lowering of the candle- power of gas is a 
distinct disadvantage to consumers for cooking, heating, and motive 
power, and contends that the price of gas should be reduced to net 
cost to the consumer. 

East Ham.—The engineer having reported the receipt of a further 
application from the National Telephone Co. for permission to erect 
an ornamental telephone pole in Merlin-road on the Wanstead Park 
Estate, for which privilege they are prepared to pay an annual rental 
of 218., the Electricity Committee are recommending that the 
application be acceded to on these terms. 


P 


Aro Lamps, Limited.—This firm have now removed their works 
from Camden Town to their specially built factory at St. Albans. 
They wish to notify their clients that in order to facilitate the secur- 
ing of epares, Messrs. Frampton and Paine, of 29, Old Queen-street, 
Westminster their sole selling agents for London and the South of 
England, hold a stock of carbons, globes, апа other spare parts. 


Halesowen.—On the 22nd inst. the Electric Lighting Provisional 
Orders Confirmation (No. 1) Bill was before the Lord Chairman of Com- 
mittees in the House of Lords. Among the orders to which this Bill 
wil give parliamentary sanction is that granted by the Board of 
Trade to Halesowen. There was no opposition to the Bill, and after 
formal evidence had been given it was ordered to be reported for 
third reading. 

Liquidations. — The London Gazette announces that a general 
meeting of the Electric Traction Construction and Equipment Co. 
will be held at 5, New-court, Lincoln’s-inn, W.C., at 3 p.m. on 
July 21 for the purpose of 1 the n report. A general 
meeting of the Rand Central Electric Works will be held at 120, 
Bishopegate-street Within, London, E.O., on July 21 at 12 noon for 
the same purpose. 

Amble.— At the monthly meetingof the Amble Urban District Council 

thelighting of the town was discussed. A letter was read from the 
Amble Gas Oo. offering to supply gas at 5s. per 1,000 cubic feet, or for 
a total sum of £250 per annum. The Council offered to accept a 
tender of £225 per annum. Councillor Wanless gave notice of motion 
that he would propose a scheme at the August meeting to supply the 
town with electric light. 
. Beokenbam.—The Council, after having made experiments with 
new nietallic-ülament incandescent electric globes, have decided to 
give notice to the two gas companies supplying the public street lamps 
that after Sept. 29 next they may chinge over completely from gas to 
electricity. The Oouncil own their own electric fight works, but, 
with the exception of one street lighted with arc lamps, have not 
hitherto tried electricity for street- lighting. 

Tewkesbury.—A Bill to confirm a provisional order of the Board 
of Trade under the Electric Lighting Acts, 1882 and 1885, granted to 
the Corporation of Tewkesbury, for the amendment of the Tewkesbury 
Electric Lighting Order, 1906, came on the 23rd inst. before Lord 
Onslow (Chairman of Committees of the House of Lords) as an 
unopposed measure. Proof of the preamble having been given, the 
Bill passed this stage, and was ordered to be reported to the House for 
third reading. 

Southend.—The Local Government Board, writing with reference 
to the application of the Corporation to borrow £26,990 for additional 
plant, eto., said they understood the Council withdrew that part of 
the application relating to £8,706 for additional generating plant. 
As regarded the remainder of the application. the Board authorised 
the borrowing of £18,344 for the purchase of property in Boston- 
avenue, new condensing plant, and meters. The electrical engineer 
has been authorised to extend the existing cable in Elderton- in a 
northerly direction at a cost of £49. 


Gelligaer.—A letter was read at the last meeting of the Rural 
District Council from the General Post Office in reply to the Oouncil's 
request for more telephone facilities at Tirphil. The letter stated that 
the result of inquiries made on the subject did not lead the postal 
authorities to think they would be justified in having a call office there. 
Some discussion took place on the letter, and it was eventually 
resolved to ask the postal authorities to reconsider the matter. In 
the course of the discussion, the clerk stated that private telephoncs 
were not supposed to be used by the outside public. 


Wolverhampton.—At the last meeting of the Town Ovuncil 
Councillor Gough Allen presented the report of the Electricity Oom- 
mittee relative to additional boilers, induced draught, and opal con- 
veying plant at the works in the Commercial-road, and the recom- 
mendation that a loan of £6,000 should be applied for to cover the 
cost. He said the scheme was an evidence of the progress the com- 
mittee were making. The proposed extensions were imperative. and 
it was necessary that the work should be put in hand at once. Coun- 
cillor Grout seconded the adoption of the report, which was adopted 
without further discussion. 


Oxford.—The Drapers’ Company have granted a sum of £22,(00 
for the building and all the accessories of an electrical laboratory 
which is to be presented by them to Oxford University, and have 
instructed Mr. T. G. Jackson, the company's architect, to carry out 
the work. In а convocation to be held on Oct. 20 next it will be 

ropoced that the University accept the munificent offer and express 
its grateful appreciation of the company's generosity. It will also bo 
proposed that the University should consent to the extension of the 
museum for 20 yards on the north side should this be found necessary 
for the accommodation of the proposed new laboratory. 


Belleek, — А communication of more than usual interest and 
importance came before the members of the Lough Erne Drainage 
Board at their last meeting, when a letter was received from & Belfast 
gentleman who wished to know whether the Board would be disposed 
to encourage the development of electrical energy at Belleek by the 
use of the falls, and, if so, on what terms the iw паи could be 
obtained. This is not the first time the Board has been approached 
on this sulject, as at least two other companies have been making 
inquiries on the subject with a view to the possibility of establishing 
an electric power station between Belleek and Ballyshannon. 


West Ham.—The Electricity Committee are recommending the 
Town Council to apply to the Local Government Board for sanction to 
a loan for that part of the electrical engineer's estimate shown for the 
current ycar and the year ending March 31, 1909, amounting to 
£51,600, as follows: amount required to March 51, 1908 —excess over 
last application, £7,045 ; generation, £12,300 ; distribution, £4,600 ; 
amount required for the year ending March 31, 1909—generation, 
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£18,005 ; distribution, 29, 750 — total, £51,600 ; and that the balance 
of the estimate for the year ending March 31, 1910, in the sum of 
£20,325, be considered at a later date, if necessary, with the viow to 
- & subsequent application to the Board. 


Maldens and Coombe —The Parliamentary Committee of the 
Urban District Council have reported that they had an interview with 
the London Electric Supply Co. on the system to be adopted by them 
as undertakers for the supply of energy under the Maldens and Coombe 
Electric Lighting Order, 1907. The proposal was to supply the 
current for transforming stations. The committee recommended that 
the Board of Trade should be notified that the Council would require 
the undertakers to lay all cables within the district in conduits, 
except in sush cases where the local authority agreed to dispense with 
that requirement, and in such case the cables should be protected by 
steel armour and laid directly in the ground. This has beer agreed 
to by the Urban District Council. " 

Blandford.— At the last meeting of the Council, Councillor Hicks 
said they would all agree that the price charged for gas was very 
exorbitant, and that the gas company had treated them in & shameful 
manner. He moved that they approach the electric light company 
which had power to come to the town, and ask what their charge would 
be for installing the light. This need not cost the Council a penny, 
because if the company had taken the interest to get powers to come 
there they would have enough interest in the matter to see how much 
it would cost and let the Council know. Councillor Gould seconded. 
holding that it would be a benefit to the town at large if they could 
get some electric light company to conie there. Competition was 
песеғѕ 1гу to get any advantage at all. The motion was agreed to. 


Greenock.—At the monthly meeting of the Corporation the Elec- 
tricity Committe reported that Messrs. Russell and Co. had made 
application for a supp'y of electricity to their apar yard at Bogston. It 
was agreed that an effort should be made to obtain the current from в 
tramway feeder cable, and an application had been made to the tram 
ways company and the Board of Trade for necessary permission. It 
was reported that a letter had been received from the Secretary to the 
Admiralty regarding a supply of electricity to the torpedo factory at 
the Battery Park, and requesting that in view of the special 1ate 
quoted the Corporation should torego the minimum payment aske l for 
on condition that the agreement cover a period uf 14 years. The 
letter was remitted to the provost and convener with power t» azcept. 


Welsh Eleotrio Lighting Orders.—Bills to confirm certain p-o 
vi-ional orders made by the Board of Trade under the Ёїєсиї: 
Lighting Acts, 1882 and 1888, relating to Carmarthen, Bridgend, and 
Llandaff and Dinas Powis, yesterday came before Lord Onslow, 
chairman of committees, House of Lords, as unopposed measures 
The object of the order as regaids Carmarthen is to allow Messrs. 
J. B. Saunders a: d Oo., electrical and п:есһап:са! engineers, of West. 
minster, to supply electricity in the borongh of Carmarthen. Power 
is given to enable the local authority to purchase at the end of 
16 years, subject to six months’ notice. The Bridgend order enables 
the Urban District Council to extend their area of supply. The Llan- 
daff and Dinas Powis order gives the local Council additional powera for 
the supply of electricity. Proof of preamble having been given the 
Bills passed this stage, and were ordered to be reported jor third 
reading. 

Coatbridge.— At a meeting of the burgh Electricity Committee 
the clerk submitted an application by the Clyde Valley Electrical 
Power Oo. to alter the line of cable which they obtained permission 
from the Towa Council to lay through the burgh so as to allow them 
to carry the same to the works of the Coatbridge- and Airdrie Electric 
Supply Co., with whom they have contracted to give а supply of 
energy, by the following route—viz : from Whifflet-street along 
Dundyvan-road, Henderson - street, Buchanan - street, Ross-sticet, 
Bank-street, East Canal-street, Water-street, Ohurch-street, Ohurch- 
lane, St. John-street, Crichton-street, Sunnyside-road, and thence into 
Burnbank-street ; as also a plan showing the proposed new route. 
The committee, having considered the applicition, agreed to recom- 
mend that it be granted subject to the provisi ms of the Olyde Valley 
Electrical Power Act, and that it be remitted to the burgh surveyor 
to adjust with the company the details as to the position, dept, ete., 
at which the cable will be laid in the respective streets, and thereafter 
to obtain from them a plan showing the completed arrangement. 


Manchester.—The decision of the Corporation Electricity Com- 
mittee to install a 6,000 kw. Zoelly turbine in the Stuart-street power 
house is extremely interesting. The new turbine will be the largest 
Zoelly turbine in Great Britain, if not, indecd, in the world, and will 
be as large as the biggest of its rivals which have already been 
installed in this country. So farthe fight has always lain between 
the Parsons and the Curtis types of turbine, with heavy odds on the 
former. The adoption of the simple-impulse type of turbine as repre- 
sented by the Zoelly marks a victory for that ty pe of great importance, 
and all engineers will watch with interest to see if the result justifies 
the change. The makers of the new turbine, Messrs. Howden and 
С ›., аге new comers in the turbine field, but they have successfully 
built one smaller turbine for the Powell Duffryn Oolliery, in South 
Wales, and they have given excellent guarantees for the new turbine. 
The chief advantage expected from the Zoelly turbine is reliability 
and freedom from blade stripping. This turbine was originally ma do 
by Messrs. Escher, Wyss, aud Co., of Zurich, Switzerland. It is now 
being made in this country by Messrs. Howden, Mather and Platt, 
and Juho Musgrave and Sons. 

Battersea.—Tho Electric Lighting Committee have had under con- 
sideration tho question of the lighting of the roads and the supply of 
electrical energy to houses on the Battersea Rise House Estate. The 
electrical engineer has prepared a scheme fur both public aud private 
lighting, and has submitted plans showing the position of the mains 
aud lame. The scheme provides for laying distributing mains in the 
various thoroughfares, a feeder from Northcute-rvad to the estate, 


10 additional arc lamps along Clapham Common West Side and 57 lamp 
columns fitted with brackets similar to those on the Heathfield Estate, 
but with Osram metallic-filaament lamps of 100 c p esch for the side 
streets, the total estimated cost Leing £5,362. Negotiations are in 
progress with the various bui:ders who contemplate erecting houses on 
the estate, and one of the builders, Mr. George, has already under- 
taken to wire 60 houses for electric light. It is proposed that the 
mains sha'l only be laid in the various parts of the estate as they 
become developed, so that the expenditure may not be incurred until 
the maius are actually required, and they recommend that the scheme 
prepared by the electrical engineer be approved and adopted by the 
Council] and that the necessary work bo carried out at an estimated 
cost of £5 362. 

Hastings.—The Oorporation Electricity Committee have considered 
the desirability of utilising electric current generated at the Oorpora- 
tion electricity works for the lighting of the whole of the public lamps 
in streets in which electric mains are laid. А report from the borough 
electrical engineer showed that there wero at present 480 gas lamps 
(469 of which were ordinary 50 c.p. iucandescent lamps and 11 of 
which were fitted with more than one burner), which were situate 
within 60.1 of the electric mains, and could be lightid by electricity. 
The committee are prepared to supply current to the whole of these 
lamps. and to undertake similar servioes with regard thereto as are 
undertaken by the gas company—í e., the lighting, cleaning, and 
extinguishing of the lamps, and the renewal of the Jamps when 
requisite at the same annual cost for each class of lamp as is at tho 
prescut time charged by the gas company—and have, therefore, 
recommended the Council to give & standing instruction to in future 
supply current to all pub'ic lamps in the streets uader which electric 
mains were laid (and whi:h lanips may be within a distauca of 60ft. 
from the main) on the terms above mentioncd, and refer the considera. 
tion of cost to the Finance Committee to report iu due course on the 
matter of defraying the expense of fitting the existing gas lamps fur 
electric lighting. The Council have agreed to the recommendation. 


Metropolitan Asylums Board.—At the last meeting the Hospitals 
Committee reported that they had had under consideration the 
question of the principle of lighting the North-Eastern Hospital hy 
electricity, together with а letter from the engineer of the North 
Metropolitan Electric Power Supply C», furnishing particulars of that 
company's charge for the supply of the electricity required. "The 
engineer-in chief (Mr. Hatch), whom they had consulted in this ma! ter, 
hid furnished them with figures comparing the actual cost of gis 
lighting at this hospital for the list two years with the probable 
cost of lighting by 1 and he estimated that the total oost cf 
electric light aud gas (a small quantity of which would still be required 
for cooking, heating, and emergency burners) would amount to £700 
per annum, compared with the present annual expenditure of £1,2C0 
per annum, showing a saving of £500 per annum in favour of electric 
light. Electric light had the advantage over gas in that the light 
could be more favourably arranged, which was especially important 
in the case of the wards ; it was also more convenient, more hygienic, 
was attend. d with less risk from fire, and was generally accepted as 
the most suitable light for institution purposes. They approved of 
the terms (less than 2d. per unit) on which the North Metropolitan 
Electric Power Supply Co. were prepared to snp; ly electri ity, and 
were also of opinion that electiicity should be insta'led iu the whole 
of the hospital and not in the permanent buildings only. They recom- 
mende і accordingly. The engiueer-in-chief estimates that the cost of 
installing electric light throughout the hospital would be approxi- 
mately £4 509. 

Stock Exchange.—The Stock Exchange Committee have appointed 
special settliog days as under : July 1—Newcastle-upon-Tyne Electric 
Supply Co.'s provisional certificates for a further issue of 50,0С0 
ordinary shares of £5 each (issued at £6 per share), fully and partly 
(£35) paid, of which £2 is capital and £1 premium Nos. 87.501 to 
137,500, and 50,000 5 per cent. preference shares of £5 each, fully and 

rtly (£2) paid, Nos. 87,501 to 137.000. July - United River 

late Telephone Co.'s further issue of 20,000 ordinary shares of £5 
each, fully paid and partly (£1) paid, Nes 100,001 to 120, (00. 
July 14—Marconi's Wireless Telegraph Oo.’s further is:ue of 10,000 
ordinary shares of £1 each, fully paid, Nos. 581,191 to 591,190. The 
committee have also ordered the undermentioned securities to be 
quoted in the official list: Marconi's Wireless Telegraph Oo. s further 
issue of 10,000 ordinary shares of £1 each, fully paid Nos. 384,191 to 
394,190; Mexico Tramways Co.'s 600,000dol. additional general consoli- 
dated first mortgage 50-year 5 per cent. gold bonds, Nos. 12 561 to 
13,200 and 14,001 to 14,200 for 500dol. each, and 32,201 to 32,250, 
33,001 to 53 500, 33,751 to 34 750, and 35, 251 to 35,500 for 1008ol. each; 
Newcastle-upon-Type Electric Supply Co. s provisional certificates for 
a further issue of 50,000 ordinary shares of £5 each (issued at £6 per 
share), £3 paid, of which £2 is capital and £1 premium, Nos. 87,501 
to 137 500, and 50,000 5 per cent. preference shares of £5 each, £2 
paid, Nos. 87,501 to 137,500 ; Rio до Janeiro Tramway, Light, and 
Power Co.'s 250,000 shares of 100dol. each, and a further issue of 
564,000dol. first mortgage 30 year 5 per cent. gold bonds, Nos. 29,362 
to 29,489 of 500dol, and 51,990 to 35,000, 55,256 to 58 000, and 
73,001 to 75,224 of 100dol. each; United River Plate Telephone Co.'s 
further issue of 20,000 ordinary shares of £5 each, £1 paid, 
Nos. 100,001 t^ 120,000. 

Newcastle (Staffs’.—Major J. Stewart, R.E., conducted a Local 
Government Board enquiry at the Town Hall, Newcastle, last Friday, 
in reference to the ap} lication made by the Town Council for sanction 
to borrow £700 for the laying of electricity mains in Brampton and 
Sidmouth-aveuue. It was stated that of the loans already sanctioned, 
but not yet raised, £5 090 was for electrical purposes, but the amount 
had been borrowed temporarily. The total loans sanctioned for 
electrical purposes amounted to £8,615, of which £3,525 had heen 
raised. Mr. F. Marlow, representing the town clerk, said he under- 
stood that the application had been brought about by the demands 
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that had been made by the residents in Brampton and Sidmouth- 
avenue for electric lighting. He pointed out that this was one of the 
best residential districts in the borough. The d asec yearly income 
from gas for the whole of the area mentioned was £375, and the 
income from gas from the people who have promised to adopt electrio 
lighting was £116. It was estimated that the income from electric 
lighting for these people would be £140. Не thought the present 
promises to take up electric lighting were sufficient warranty for the 
expenditure in that district. He understood the electrical under- 
taking was at present working at a loss, but he thought if this exten- 
sion was sanctioned it would probably result in reducing this loss, 
and they would certainly get a profit from the transaction. Mr. 
А. J. О. de Renzi, the electrical engineer, said he had canvassed the 
whole of the residents. About 40 of the residents of the area con- 
templated being supplied with electric lighting, and he had obtained 
eight actual promises to have the electric light. The places to be 
lighted included a church. Не had been in charge for two years. Of 
the £700—cables were estimated to cost £579, services £100, and 
contingencies £20. 10s. All the houses in that district were occupied 
by wealthy people, and, in fact, it was about the best district in the 
wn. 


Lowestoft.—The Corporation of Lowestoft having applied to tho 
Local Government Board for a loan of £1,661 for the electric lightin 
undertaking— £1,000 for free wiring and £661 for fixing mechanica 
stokers to three of the boilers at the works—the inquiry was 
held at the town hall on Friday last by Mr. W. A. Ducat, the inspector 
appointed for the purpose. here were present Councillor О. Y. Fry 
(chaiman of the Electric Lighting Committee), Mr. G. A. Bruce 
(resident electrical engineer), Mr. R. Robertson (borough accountant), 
and Mr. Saunders (chief clerk tramways department). The town clerk 
informed the jnspector that the estimated гора аро of the borough 
was 55,655 ; its rateable value to the general district rate £131,550, 


апа to the poor rate £141 584 ; the district rate was 5s. in the £ 
&nnum, and the г rate 4e. 2d., а total rate of 9s. 2d. in the £. 
The loan indebtedness £120,658 to the general district fund, £73,420 


"ad def fund 274,955 to the tramways fund, £11,527 borough 
fund, ,975 education fund—total indebtedness, £317,515. r. 
Bruce explained that they desired to use the mechanical stokers with 
two or three objects. They would save them much additional stoking, 
and would enable them to use a lower grade of coal, and get equally 
satisfactory results. The ooal would be put into hoppers, and two 
men would be able to deal with more boilers and get even better 
results than at present out of the lower claes of coal than they actually 
did with the Higher grade coal, which now cost them so much money. 
The mechanical stokers would enable them to get more steam, and во 
carry a heavier load. The plans had been approved. With regard to 
free wiring, they had а considerable number of customers for current 
coming on who were anxious to take advantage of the system. "They 
had now ten 6oming on, and had only £60 left of their £1,000. The 
inspector having ascertained that there was no opposition to the 
app ication, the inquiry closed. It lasted exactly seven minutes. A 
Bill to confirm a provisional order made by the Board of Trade under 
the Electric Lighting Acts of 1882 and 1888 relating to Lowestoft 
came on the 22nd inst. before Lord Onslow (Chairman of Committee 
of the House of Lords) as an unopposed measure, The object of the 
Bill is to amend the electric lighting powers given to the Lowestoft 
Corporation in 1898. Proof of preamble having been given, the Bill 
passed this stage and was ordered to be reported for third reading. 


TRACTION. 


Hobart Electric Tramway Co.—The directors announce a 
dividend of 1s, per share, free of income tax. 


Provincial Tramways Co.—The directors announce an interim 
dividend of. 3s. per share upon the ordinary shares. 


Bilbao.—A concession has been granted to the Compania del 
Tran via Urbano de Bilbao for the construction of an electric tramway 
in the town of Bilbao. 


South Shields.—After protracted negotiations between the South 
Shields Corporation and the Jarrow Electric Traction Oo., a through 
servico of cars has now been established whereby the people of the 
Mid-Tyne district can reach the coast at South Shields without 
changing cars. | 


Buenos Ayros and Belgrano Electric Tramways Co. — 
Receipts for the week ending June 17, 1908, were £3,495; corre- 
Bponding уто, 1907. £3,649—decrease, £154. А ates from 
an. 1, 1908, £91,207; aggregates from Jan. 1, 1907, £90,755— 
increase, £472. 

Newoastle.—The traffic returns for the week ending June 20 show 
that passengers were carried to the number of 815,475, the revenue 
reached £3,700, and the car average was 11°43, against the corre- 
sponding week of last year, when there were 891, 750 passerigers, 

4,048 in revenue, and a car average of 11:67. ene 


Morecambe.—On July 1 the electric trains will commence to run 
between Morecambe and Lancester on the Midland Railway, when a 
very extensive train service will be inaugurated. There will be 35 
trains in each direction daily, commencing with a workman’s train at 
95 a.m. Intending passengers would do well to consult the time- 
tables. 

Shrewsbury.—The Town Council have decided to make application 
to the Light Railway Commissioners, under the provisions of the 
Light Railways Act, 1896, for the insertion of а olause in the 
North Shrofehire Light Railway Order, 1907, authorising the 
‘Shrewsbury Town Oouncil, if they so think fit, to advance to the 
-North Shropshire Light Railway Co., either by way of loan or as part 
of the share capital of the company, or partly in one way and partly 
4n the other, any sum not exceeding the sum of £500, 


Bury.—The tramways manager reported to the Tramways Oom- 
mittee that the average receipts on the Bury sections during the last 
four weeks had been 10°18 per car mile, and on the Radcliffe sections 
8:07 per car mile. It was decided to extend the hospitality of the 
committee to the members of the managers' section of the Municipal 
Tramways Association on the occasion of their visit to Bury on July 10. 


Bradford.—A tramway accident which had a fatal termination 
occurred on the Queensbury section of the Bradford tramways on the 
19th inst. The 3.35 car from Queensbury to Bradford was passing 
Littlemore, which is just above Horton Bank Top, when a little gir 
suddenly ran in front of the car. The driver promptly applied the 
brakes, but the girl was knocked down, and the front wheel passed 
over her. severing one leg just above the ankle and badly orushing the 
other. The injured girl was put into the car and driven direct to the 
Bradford Royal Infirmary, where she died shortly after admission. 


Nottingham.—At a public meeting held on Monday the following 
resolution was adopted: ''That the electors of the city of Nottingham 
hereby approve of, and consent to, the promotion of a Bill entitled 
* A Bill to further extend the time limit for the purchase of lands and 
for the construction and completion of the tramways and works autho- 
rised by the Notts and Derbyshire Tramways Act, 1905 ; to provide 
for the transfer to the Corporation of Nottingham of certain of the 
powers of that Act; to authorise the Corporation to construct additional 
tramways, and a tramroad and street improvements, and for other 
purposes.’ 2? : 

East Ham.—The Borough Electricity Committee have received a 
letter from the Board of Trade transmitting an order sanctioning the 
borrowing of the sum of £9,560 for the electrification of the tramways 
in Romford-road as follows: £8,930 for permanent way, repayable in 
30 years; £630 for electrical equipment, repayable in 20 years; and 
are recommending that the treasurer be authorised to s rni for the 
raising of the sum of £9,560, and also the loan required for the paving 
of the margins of the roadway as soon as the sanction of the Local 
Government Board to the borrowing thereof is received, on the best 
possible terms. m 


Wigan.—At a meeting of the Buildings, etc., Committee of the 
Corporation, the surveyor suggested that an official letter be sent to 
the Wigan Tramways Committee insisting on the regulation speed for 
cars to enter all loops. The wear and tear of the permanent way was 

vated by the excessive s at the approaches. A letter was 
read from the town clerk of Wigan stating the question of providiuy 
a waiting-room at Bryn Cross was receiving the attention of the 
Tramways Committee. It was resolved to call the attention of the 
Corporation to the excess of speed laid down by the Board of Trade 
which the tramcars are permitted to enter the loope. 


Shoreham.—Tramcars and tram horses were offered under the 
hammer at Southwick on the 19th inst., following the discontinuance 
of the service of horse trams between Hove and Shoreham. The 
majority of the animals will exchange their sphere of usefulness from 
that of the tramway service for work on the land, for farmers were 
e sale, there being a demand for horses for agri- 
cultural p at the present time. This being so prices were 
satisfactory, but it was otherwise in the case of the tramoars. These 
vehicles, the first cost of which was very considerable, went for £5 or 
thereabouts, a remarkable illustration of the transient character of 
things in this era of change and progress. M 

Ealing.—At the last ers of the Town Council a letter was read 
from the Commissioner of Police with reference to the complaints 
which had been received in respect of the noise of tramcars, and 
stating that similar complaints had been received from most of the 
councils in the locality. репо were prooeeding, and a detailed 
account of the inspection at Ealing would be sent as soon as possible, 
but it had been found up to the present that the noise was in nearly 
every case dus to the condition of the track rather than the cars. 
The town clerk reported that he had forwarded the commissioner the 
numbers of certain cars which were particularly noisy. The Highways 
Committee, taking into consideration the necessity: for prompt action 
in the matter, recommended that the mayor be requested, with the 
town clerk and borough surveyor, to see Mr. Nield, M.P., with а view 
to prevailing upon him to bring the matter to the notice of the House 
of Commons. This was agreed to. 


Swansea.—Tramway enterprise for the convenience of Swansea 
Valley is likely soon to have a desirable consummation. The first 
section, constructed by Glamorgan County Council to connect Swansea 
tramways with the Swansea Valley, is likely to be opened shortly for 
passenger traffic. Early this week a small party, comprising Mr. Day 
(Messrs. Oase and Day, Cardiff, who are acting as consulting engineers 
to the County Council), Mr. James (manager) and Mr. Johnston 
(engineer to the Swansea Tramways Oo.), with Mr., Prussman (Swansea 
borough electrical engineer), with his chief assistant (Mr. Benson), 
made a trial trip in one of the tramway company’s cars, with a view 
to the final preparations for the inspection by the officials of the 
Board of Trade. The carrying through of the line through Olydach 
to Pontardawe and Ystalyfera and the 91 5 part of Swansea Valley 
points to a much-desired boon and benefit in the interests of those 
thriving and rapidly increasing localities. 

Bradford.—At the last meeting of the Bradford Tramways Oom- 
mittee the report and balance-sheet for the year ended March 31 last 
were submitted. The report, presented by the general manager (Mr. 
C. J. Spencer), stated that the results of the year’s working could 
fairly be compared with those for the previous year. The total revenue 
for the year from all sources, excepting bank interest, was £243,148, 
an increase of £5,637 on the previous year. The increased car mileage 
run this year had not quite earned the same amount pro rata with last 
years increased mileage. The гра рег car mile for traffic and 
sundry revenue amounted to 10:591d., as against 10°732d. last year. 
Summed up, however, the whole matter was that with an increased 


well represented at 


— 


THE ELECTRICAL ENGINEER, JUNE 26, 1908 


919 


car mileage of 3 per cent. an increase of 2°3 per cent. had accrued in 

receipts. The number of passengers carried was 47,839,569, as com- 
with 46,728,977 last year, ап increase of 1,110,592 Оп an 

average calculation the population served had been carried 141 times. 


Southend.—The town clerk laid before tho Tramways Committee 
at the last meeting the Commissioners' decision upon the application 
to vary the Southend and Colchester Light Railway Order, whereby 
they express their willingness to extend for three years the time for 
constructing the light railway from Prittlewell to Burnham, subject to 
the conditions that the deposit of £3,250 provided by the order of 
1904 should be made within 12 months and the works substantially 
commenced within 18 months from the date of the commencement of 
the amending order, and, further, with the addition of a grant of 
mutual running powers for the Corporation and for the company between 
Southend and Rochford. A letter was read from the Board of Trade 
referring to the breakage of axles that had occurred on the tramways 
from 1906 and up to the end of April last, suggesting that a stronger 
type of axle be substituted for those at present in use. The engineer 
reported as to the cars on which the majority of breakages had taken 

lace, and it was ordered that all axles fitted to cars iu the future 
Ain. in diameter instead of дўїп. as heretofore, at an estimated 
extra cost of £2 per axle. 


Glasgow.—Lieut.-Colonel Н. A. Yorke's report to the Board of 
Trade as to the result of his inquiry into the accident that occurred 
on Jan. 5 to à tramear belonging to the Glasgow Corporation while 
it was оп the journey from Springburn to Mount Florida, by which 
two persons were killed and 10 iojured, was issued on the 19th inst. 
Lieut.-Oolonel Yorke says that, awing to the death of the motorman 
Dolan, the driver of the car, and the absence of any direct evidence 
as to what happened at the front and of the car, it is impossible to say 
with certainty how it was that -Dolan lost control of it, or why he 
failed to stop at the two important places on the route. There 
seems," says Colonel Yorke, ''to be only two ways of accounting for 
the occurrence. Either Dolan was driving carelessly, or even 
recklessly, and allowed the speed of the car to increase too rapidly 
before he took any steps to check it, or else some portion of the 
magnetic track brake gear, which he should have been using, must 
have failed him. The tramcar to which this accident occurred, and 
moet of the tramcars belonging to the Glasgow Oorporation, are fitted 
with only two sind-boxes—one at each end of the car. This means 
that sand can be applied to only one rail at a time, so that when the 
rails are greasy, and the efficiency of the braking appliances is of 
the utmcst importance, it happens that the brakes, of whatever 
description, only do good work on one side of the car, which, in other 
words, means that when the rail conditions are at their worst only 
half the brake power is available. This ssems to be a very unsatis- 
factory arrangement, and I strongly recommend that the Glasgow Oor- 
poration should take early steps to fit all their cars with four sanders, 
two at each end." 


PERSONAL. 


The Grays Urban District Council have resolved to increase the salary 
of Mr. E. b. Long, the electrical engineer, by £25 per annum. 

Mr. Geo. L. Collins has been appointed manager of the Ontario 
Light and Traction Co. of Canandaigua, New York, in succession to 
Mr. В. M. Searle. 

Mr. N. C. Praper has resigned 
of the Eastern Wisconsin Railwa 
position of district manager of the 
quarters at Zanesville, Ohio. 

The Government authorities having purchased the lease of the 
pomon of Messrs. Bramwell and Harris at 5, Great George-street, 

estminster, the firm have taken new offices at 11, Great George- 
street, which they will occupy at the end of the present month. 

The fourth annual dinner of the Faraday House Old Studente’ 
Association was held at the Queen's Hotel, 3 on 
June 18, with the president of the association (Mn Gerald W. Part- 
ridge, engineer in- chief of the London Electric Supply Corporation) in 
the chair. The company included Mr. №. M. Mordey (president of 
the Institution of Electrical Engineers), Mr. Robert Hammond, Major 
O’Meara, Mr. Hugo Hirst, and Mr. Philip Dawson, who proposed the 
toast of the evening, '' Faraday House and its Old Students." As is 
usual at these gatherings, beyond this toast there were no other 
speeches, the dinner being followed by an excellent smoking concert. 


his ition as general manager 
and Light Co. to take up the 
hio Electrio Railway, with head. 


APPOINTMENTS VACANT. 


Engineer Fitter, St. Patrick’s College, Maynooth. Applications 
to Mr. S. Sharp, 34, Great George-street, London, S.W. See 
advertisement in last issue. 

Charge Engineer, Bristol Corporation, Avonmouth sub-station. 
Salary, 25e. per week, rising to 55s. Applications to the city electrical 
engineer, Mr. Н. Faraday Proctor. See advertisement in last issue. 

Head of tho Physics and Electrical Engineering Department, 
Northern Polytechnio Institute, Holloway, London, N. Salary, 
£500 per annum. Applications by June See advertisement in 
ssue of June 12. | 

Electrician, to take charge of electric light and fan installation at 
Egmore Station, Madras, for the South Indian Railway Co. Salary, 
120 rupees per mensem, rising to 150 rupees. Applications to 
Electrical Engineer, South Indian Railway, Trichinopoly. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Rome.—Tenders are invited by the Italian Government Railway for 
electrically equipping the Valtelina line. 

Madrid.—The Publio Works Department invite tenders for the 
construction of light railways. "Tenders by Oct. д1. 

West Ham.—The West Ham Hospital Committee invite tenders 
for the installation of electric light in the old building. 

Viana del Bollo (Spain — Tenders are invited for a concession 
for electrically lighting the town. Tenders by July 15. 

Pontypridd.—The Urban District Council invite tenders for the 
supply of six double-deck tramcars. Tenders by June 30, 

Lisbon.—Tenders are invited tor the construction of railways at. 
St. Thomas for the Colonial Railways. Tenders by July 22. 

Bukarest. — Tenders are invited by the Roumanian State Railways 
for the supply of rails, points, and crossings. Tenders by June 29. 

South Australia.—Tenders are invited by the Railway Depart- 
rent for the supply of 40 tons of firebar iron. Tenders by July 7. 

Italy.—The Municipality of Volterra invite tenders for the con- 
struction of a railway from Volterra to the Cecina-Volterra Railway. 

Belfast.— Tenders are invited for the annual supply of iron castings, 
as bends, branches, tees, etc. Tenders to the Town Olerk by July 2. 


Bangkok.—Tenders are invited for fishplates, fishbolts, bearing 
plates, etc., required for the Royal Siamese Railways. ‘Tenders by 
Oct. 1. 

Brussels —The Sociét$ Nationale des Chemins de Fer Vicinaux 
invite tenders for the doubling of the line at Auderlecht. Tenders by 
Juyl. . 

Paddington.—The Guardians invite tenders for the installation of 
new boiler and seatings at the infirmary in Harrow-road. Tenders by 
July 1. : 

Rome.—Tenders are invited by the Italian Government Railways 
for the ercotion of an electrio supply station at Rimini. Tenders by 
June д0. : 

St. Аппез. — The Urban District Council invite tenders for laying a 
feeder cable. Particulars from the Electrical Engineer. Tenders by 
June 27. ` 

Leipzig.—Tenders are invited for the supply of 18 Cornish boilers 
and superheaters for the municipal electricity works. Tenders by 
July 10. 

Canterbury.—Tenders are invited for painting the lamp brackets 
at рет 100 and the columns at per 100 for the Electric Lighting 
Committee. 

Chatellerault (N. France).—Tenders sre invited for the supply of 
2,000 incandescent electric lamps for the National Arms Factory. 
Tenders by July 6. 

Salford.—Tenders are invited for rewiring the Royal Technical 
Institute. Particulars from Mr. M'Cowen, borough electrical engineer. 
Tenders by July 1. | 

Madrid.—The Public Works Department invite tenders for th 
option of constructing а railway from La Carolina to Vado del Castano 
Tenders by July 8. 

Rochdale.—The Electricity Committee invite tenders for the supply 
of coal. Particulars from the Borough Electrical Engineer. Tenders: 
to the Town Clerk. | 

Newport (Mon.).—Tendors are invited for the supply of continuous: 

nd alternating current prepayment meters, Partioulars from the 
Electrical Engineer. 

Brussels.—The Société Nationale des Chemins de Fer Vicinaux 
invite tenders for the construction of a line from Olloy to Ognies. 
Tenders by June д0. 

Odessa. —The Town Council invite applications for a concession 
for the installation and working of an electric station in Odessa, 
Tenders by Sept. 14. | 

Glasgow. — The Corporation invite tenders for one or two motor 
first-aid maehines required for the fire department. Tenders to the 
Town Olerk by J une 30. 

Fulham —The Guardians invite tenders for British-made vertical 
high-speed engine and а 20-kw. steam dynamo. Particulars from the 
Olerk, Tenders by July 2. 

Canterbury.—The Town Oouncil invite tenders for the annual 
supply of coal to the electricity works, Northgate-street. Tenders to 
the Town Clerk by June 29. 

Salford.—The Education Committee invite tenders for heating and 
ventilating of the Halton Bank Council School, Pendleton. Tenders 
to the Town Glerk by July 6. 

London, 8.W.—The London County Council invite tenders for the 
supply of petrol-driven motor (escape) vans for the London Fire 
Brigade. Tenders by July 7. 

Stanislau.—The Municipality invite tenders for the establishment 
of an electric tramway system, also for the erection of a generating 
station. Tenders by Aug. 51. 

Bradford.—The Corporation invite tenders for the electric light 
installation at the new nurses' home and isolation block, City Hoepital, 
Leeds-road. Tenders by July 7. 

Blois.—Tenders are invited for the construction and maintenance 
for 50 yearsof public tramways. Particulars from the Prefecture de 
Loir-et- Cher. Tenders by July 15. 

Ferndale (Wales).—Tenders are invited for the erection of a new 
bakery and stores, with engine-rooms for suction gas and electric pro- 
ducing plant and foundations for same, for the Ferndale Industrial 
Co-operative Society. Tenders to Mr. J, Jenkins, secretary, by July 1. 


Victoria.—The Postmaster Genrral invites tenders for the supply 
of telegraph and telephone material required during the year ending 
June 30, 1909. Tenders by Aug. 4. 

Brussels.—The Société Nationale des Chemins de Fer Vicinaux 
invite tenders for the exploitation of a line from St. Nicholas to 
Kieldrecht-Doel. Tenders by July 19. 

St. Pancras.—The Borough Council invite tenders for ad litions to 
their low-tension switchboard at the King’s-road generating station. 
Tenders by July 18. See advertisement. 

Lowestoft.—Tenders are invited for the annual supply of coal to 
the Corporation electricity station. Particulars from the Borough 
Electrical Engineer. Tenders by July 3. 

Auckland.—The Auckland Harbour Board require tenders for 
electrical capstans, etc. Particulars from the McArthur Engineering 
Co., Silk-street, Ciipplegate, London, E C. 

Malvern.—The Urban District Council invite tenders for the supply 
and erection of 60-kw. steam alternator, exciter, etc. Tenders to Mr. 
Whatley, clerk to the Council, by June 29. 

Rio de Janeiro.—The Public Works Department invite tenders 
for the construction of railways from St. Luiz to Casius and for the 
supply of rolling-stock. Tenders by July 1. 

Pontypridd.—The Urban District Council invite tenders for the 
supply of coal to the electricity works. Particulars from Mr. Teasdel, 
engineer and manager. Tenders by June 29. 

Treeton.—The West Riding Education Committee invite tenders 
for the installation of heating apparatus at the Treeton Provided 
School, rear Rotherham. Tenders by July 3. 

New South Wales.—Tenders are invited for the supply, delivery, 
and erection of a branching metallic multiple magneto switchboard 
at the Mosman Telephone Exchange. Tenders by Aug. 12. 

Dublin.—Tenders are invited for the annual supply of machinery 
oils for the Corporation electricity supply works. Particulars from 
the Town Clerk. Tenders by June 29. See advertisement. 

Gravesend.—The Electricity Committee invite tenders fur the 
supply and erection of yellow flame arc lamps, columns, etc. Tenders 
t» the Town Clerk by June 27. See advertisement in last issue. 

Stepney.—The Electricity Supply Committe, invite tenders for the 
snpply of about 12,000 tons of coal for the electricity works. Tenders 
to the Chairman of the Electricity Supply Committee by June 29. 


Melbourne. — Tenders are invited for the supply of 5 060 yards of 

iasulated copper cables. Tenders to Messrs. Melleraith, Mo Eacharn, 

pin се Proprietary, Billiter square-buildings, London, E.O., by 
uly 3. 

Toronto.—Tenders are invited by the Hydro- Electric Commission 
for the supply of transmission cables to be laid from Niagara Falls to 
St Thomas. Particulars from the chairman, Mr. Adam Beck. Tenders 
by July 15. 

West Wretham.—Tenders are invited for the purchase of the 
lead, copper, brass, scrap, and wrought iron at Wretham Hall. 
Tenders to Mr. P. Ashburnham, Estate Office, West Wretham, Thet- 
ford, by June 30. 
^" Woolwich.—The Borough Council invite tenders for the equipment 
of their Globe-lane generating station with coal - handling plant. 
Specification from the Borough Electrical Engineer. Tenders by 
July 23. See advertisement. 


Aberdeen. —Tenders are invited for the various works required in 
heating, electric lighting, etc., of alterations and additions at the 
south-west portion of the main buildings of the Aberdeen Royal 
Asylum. "Tenders by July 8. 

Tunstall (Staffís).—The Urban District Council invite tenders for 
lighting the public streets for one or three years from Aug. 1. 
Further particulars from Mr. A. R. Wood, surveyor, Town Нап, 
Tunstall. Tenders by July 1. | 

Stepney.—The Electricity Supply Committee invite tenders for the 
annual supply of arc lamp carbons, ampere-hour meters, demand 
indicators, and time switches. Tenders to the Town Clerk by June 29. 
See advertisenient in last issue. 

Gravesend.—The Electricity Committee invite tenders for the 
supply of approximately 2.500 tons of rough small coal required 
between Juiy 1. 1908, and June 30, 1909, for the electricity works. 
Tender: to the Town Clerk by June 26. 

Spain.—The Direccion General de Obras Publicas invite offers for 
the construction and working of an electric tramway from La Coruna 
to Burgo. Particulars from the Commercial Intelligence Branch of 
the Board of Trade. Tenders by July 31. 

East Greenwich.—The London County Council invite tenders for 
the manufacture and delivery of high-tension main switchgear and low- 
tension auxiliary switchgear to be erected at the East Greenwich 
generating station. Tenders to the Clerk by July 7. 

London, S.W.—The London County Council invite tenders for the 
supply and delivery of (a) lanterns and lantern accessories, compr 
gases, gas cylinders, etc. ; (5) corks. "Tenders to the Olerk of the 
Council, County Hall, Spring-gardens, S. W., by June 30. 

Dublin.—The Lighting Committee invite tenders for the supply 
and erection of sub-station switchboards, transformers, and ассез- 
sories ; also for boiler plant, etc. Specification from the City Elec- 
trical Engineer. Tenders by July 15. See advertisement. 

Bramby and Frodingham.—The Urban District Council invite 
tenders for fixing telephone between their offices and water-pumping 
station, about five miles. Particulars from Mr. J. Green, Council 
Offices, Fiodingham, Doncaster. See advertisement in last issue. 

Ediuburgh.—The Edinburgh and Leith Corporations’ Gas Com- 
missioners invite tenders for the supply of about 2,000 to 2,500 tons 
per annum of sulphuric acid over a period of one, two, or three years. 
articulars from Mr. Herring, general manager. Tenders by June 29, 


Ealing.—The Town Oouncil invite tenders for the supply of best 
cylinder oil, crank-chamber oil, paraffin, engine oil, best rope waste, 
and stoneware pipes required at the electricity works. Tenders to Mr. 
] ; шн Knight, the borough electrical engineer and manager, by 

une 27. 

New South Wales.—Tenders are invited for the supply of the 
following for the Postmaster-General's Department: 69 tons wire 
(hard-drawn copper, 300lb. per mile) 1 ton tape, binding copper 
(20011. per mile), 15,000 insulators (best white porcelain, large). 
Tenders by Aug. 5. 

Melbourne.—The Postmaster-General invites tenders for the 
erection of wireless telegraphy stations at Оаре York, Thursday 
Island, Goode Island, Port Moresby, and Freemantle. Particulars 
from the Australian Commonwealth, Victoria-street, Westminster. 
Tenders by Aug. 26. 


Stratford.—Tenders are invited for the electric lighting of the old 
ortion of the hospital, for the Committee of the West Ham and East 
ndon Hoepital, Stratford, E. Specifications and particulars can be 
had from Mr. A. W. Scrivener, seoretary, to whom tenders must be 
delivered by June 27. 

Ossett.—The Yorkshire Electric Power Oo. invite tenders for the 
various works required in the erection of a sub-station. Plans may 
be seen and quantities obtained on personal application at the office 
of Mr. J. W. Burrows, architect, Birstall and Mirfield. "Tenders to be 
delivered to the Architect by June 26. 

Spain.—The Public Works Department, Madrid, will shortly invite 
tenders for the installation of & new submarine telegraph cable from 
Cadiz to Teneriffe, thence to Gran Canaria, Palma y Gomera, from the 
latter island to Hierro, from Gran Canaria to Fuerteventura, and from 
thenoe to Lanzarote. Estimate, £172,420. 

Adelaide.—The Postmaster-General invites tenders for the supply 
of telephone and telegraph instruments, switchboards, telephone line 
material, six tons sul hate of magnesia, one ton sal-ammoniac, 
crushed, etc. Particulars from the Australian Commonwealth, 
72, Viotoria-street, Westminster. Tenders by July 1. 

Edinburgh.—Tenders are invited for the installation of el: ctric 
lighting and power in the new engineering laboratory, Heriot-Watt 
College, for the George Heriot's Trust. Specifications from Mr. John 
Anderton, superintendent of works. Tenders to Mr. Peter Mac- 
naughtcn, S S. O., clerk, 20. Vork. place, Edinburgh, by July 3. 

Western Australia.—The Postmaster-General invites tenders for 
650 telephone wall sets, 150 telephone table sets, 800 prote : tore, 
90 extension switch and bell sets complete, 30 switchboards fcr 
4 lines, 20 ditto for 6 lines, 5 ditto for 12 lines, 5 ditto for 24 lines, 
20 telephone wall sets for party lines, 10 ditto. Tenders hy Sept. 7. 

Shillong.—The Government of Eastern Bengal and Assam are 
considering the question of the lighting of the station of Shillong bv 
electricity, and invite applications for a licence for the introduction of 
a suitable scheme. Applications should be addressed to the Secretary 
to the Government of Esstern Bengal and Assam, Publio Works 
Department, Shillong. 

Johanneaburg.— The Municipal Council invite tenders for the 
supply of an hydraulic tyring machine. Particulars from tle 
Council's agents in London, Messrs. E. W. Carling and Oo., St. 
Dunstan’s- buildings, St. Dunstan's-hill, on payment of 10s. Tenders 
to the Town Olerk, Municipal Offices, Plein-square, Johannesburg, 
Transvaal, by July 29. 

Pontypridd.—The Urban District Council invite tenders for the 
annual supply of stores, including oil and colourmen’s sundries, engi- 
песгв’ stores, brushes, ironmongery and stores, leather goods, rubber, 
and engine packings, eto. Particulars trom Mr. P. Willoughby, engi- 
neer and surveyor. Tenders to Mr. J. Colenso Jones, clerk, Municipal 
Buildings, Pontypridd, by June 29. 

London, E.C.—Tenders are invited for the supply of brass and 
other fittings and materials for railway carrisges, steel cotters, twist 
diills, phosphor copper, tool steel, and other miscellaneous stores for 
the locomotive and carriage department as per specification to be seen 
at the Company's Office, for the Madras Southern Mahratta 
Railway Co. (Madras Section). Tenders by June 29. 

Camberwell and Lewisham.—The London County Council 
invite tenders for the road work and platelaying required for the con- 
struction, on the underground conduit system of electric traction, of 
the authorised tramways from Dalwich Library (Lordship-lane) to 
Forest Hill, Oamberwell, and Lewisham.  Particulers from Mr. Fitz- 
maurice, chief engineer of the Council. Tenders by June 30. 

Acora (Gold Coast) —Tenders are invited for the construction of 
a railway of a length of about 39 miles, from Accra to Mangoassi, in 
the Gold Coast Oolony, for the Crown Agents for the Colony. The 
line has been surveyed by engineers employed by the Colonial Govern- 
ment, and plans, sections, type drawings, specifications, quantities, 
draft form of contract, and form of tender may be seen by intending 
contractors at the office of the Orown Agents in London. Tenders by 
Sept. 10. 

Christiania.—Thc Commercial Intelligence Brauch of the Board 
of Trade are informed by his Majesty's Consul at Christiania that the 
Norwegian naval authorities at Horten have issued a call for tenders 
for the supply of a number of copper and brass tubes and plates. 
Copies of specifications and conditions may be inspected by British 
manufacturers on application at the Commercial Intelligence Branch 
of the Board of Trade, 75, Basinghall-street, London, Е.С. Tenders 
by July 4. | 

Copenhagen.—The Commercial Intelligence Вгапоһ of the Board 
of Trade have received from hie Majesty's Consul at 55 
copies of the conditions and specifications relating to a call for tenders 
by the Danish State Railways for the supply of 117,500 kg. of bar iron, 
3,000 kg. of angle iron, 2,100 kg. of shaped iron, 71,000 kg. of fire- 
bars, 421 iron plates, and 400 iron casings. Tenders to be delivered 
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at Maskinafdalingens Kontor, Gl. Kongvej, 1 D. 3 Sal., Copenhagen, 
by June 30. 


RESULTS OF TENDERS. 


Worksop.—The Urben District Council have accepted the tender of 
E. Green and Son for а fuel economiser for £250. 

Ealing.—The Oliver Arc Lamp have secnred an order for the street- 
lighting of Ealing with their Griflamme flame lamp. 

Leyton.—The Oliver Arc Lamp have received the contract for 
lighting the streets with their ''Oriflamme flame lamp. 

Cheltenham. —The Lighting Committee have accepted the tender 
of the British Thomson-Houston Co. for the annual supply of meters. 


Dundee.—Messrs. Chamberlain and Hookham have been awarded 
the contract for the supply of meters to the electricity department for 


Wantage.—The Guardians have accepted the tender of Kent and 
Son for а new installation of electric bells at the workhouse for 
£3. 7s. 6d. 

Penrbyndeudraeth (Wales).—The Guardians have accepted the 
tender of О. D. Jones, of Borthygest, for the erection of а new boiler- 
house at the workhouse. 

Cape Town.—The tender of G. F.ndlay and Co., of Cape Town, 
has been accepted for a Waygood electric passenger elevator at the new 
premises of the Bank of Africa. 

Bradford.—The Corporation have accepted the tender of J. К. 
Williams and Co., Liverpool, for the supply of tramway tickets Гог 
period of not exceeding tliree years. 

Bradford.—The Corporation have accepted tha tender of Е herts 
Bros., North-parade, for an electric lighting instsllatiou at the town 
hall extension for the sum of £1,420 

Sheffield.—The Tramways Committee have accepted the tend r of 
Burnley and Son for the supply of coal for use at Kelham Island power 
station during 12 months ending June 30, 1909. 


Bradford.—The tender of the Bradford Electrical Engineering Co., 
at £46, has been accepted for the installation of an electric Jighting 
main cable at the union workhouse, Horton-lane. 


Ardwick.—Mesars. Royce have received a repeat order from Messrs. 
Galloways, Manchester, for two 40-ton three-motor electric overhead 
cranes and gantries for their boiler works at Ardwick. 


New South Wales.—The Public Works Department hive accepted 
the tender of Simpson Bros., Sydney, for supply snd erection of 
pumping machinery for Mittagong water supply for £987. 

Seaforth. —Me.srs. Royce, Linsited, have received a repeat order 
from Messrs. Farnworth and Jardine, Seaforth, Liverpool, for one 
five-ton three-motor electric overhead crane and steel gantry. 


West Australia.—The Postmaster-General has accepted the follow- 
ing tenders: J. M. Ferguson. Limited, Perth, 500 fuses ut 34d. eich ; 
аа and Johnstone, Perth, 6 relays non-polar at £1. 83. 9d. 
each. H 

Sutton. — The Metropolitan Asylums Board have accepted the 
tender of Edmundson's Electricity Corporation for wiring aud 
fitring for electric lighting the Belmont Laboratory, Sutton, Surrey, 
for £194. 

Belfast.—The tender of Hind Bros. and Co. has been accepted fur 
the supply of five iron latticed-built electric light masts, 7U0ft. hish 
from the ground line, with suitable base, for the Belfast Har! our 
Commist ionera. | 

Walsall —The tender of Willans and Robinson, of Rugby, has been 
&'cepted by the Electric Lighting Committee for the supply aud ere e- 
tion of condensing plant, including surface condenrer, air puns, 
cooling tower, and water puritier. 

Emsworth.—The Urban District Council have accepted the off r of 
the National Telephone Co. to install а system of magneto-alarm bella 
to various firemen's residences, connected up with the captain's 
residence, at £8 a year for five years. 

New Westminster (British Columbia).—The contract for the 
first section of the Westminster-Ohilliwack electric car line has been 
awarded to Messrs. Boyd and Craig, of Va.couver. The approximate 
cost is 100,000dol. (about £20,416 13e.). 

Victoria.—The State Rivers and Water Sapply Commission have 
acoepted the tender of the Weymouth Proprietary, Limited, for the 
supply, delivery, and erection (complete) of pumping plants at Nyah 
and White Cliffs for the sum of £18 062. 2s. 

Western Australia.—The Mines Department have accepted the 
following tenders: Saunders and Stusrt, Brush motor £80, Pearn 
‘lectric sinking pump £103. 10s.; General Electric Engineering Co, 
3,000 yards 7-18 cable at £15. 10s. per mile. 

Crayford.—The Metropolitan Water Board have accepted the 
tender of the Baker Oil Separator Oo. for the provision of two oil 
separators at the Crayford pumping station fur the purpose of 
extracting the oil from the exhaust steam of Nos. 2 and 3 engines 
for £115. 

Gravesend.—The Town Council have accepted the following 
tenders: Tudor Accumulator Co., storage battery £1.295, and £112 
for maintenance; Switchgear Co., switchboard £295, and £21 for 
regulating switches; A. E. Tong, erection of sub-station at North- 
fleet, £724. 

East Ham.—The Board of Trade sanction having been received to 
the borrowing of £9,560 for the electrification of the tramways in 
Romford-road, the Electric Lighting and Tramways Oommittee recom- 
mend that & contract be entered into with Griffiths and Co. for 
the electrification of this track when ready. 

Calgary.—The Electric Light Committee have accepted the tender 
of the Robb Engineering Co., of Amherst, Nova Scotia, for а cross- 


: £238 ; Princess Royal Colliery Co., coal 


921 


compound engine for 20,226dol. (about £4,887. 5s.), and that of the 
Allis-Ohalmers and Bullock Co., of Montreal, for a generator, exciter, 
etc., for 15, 980dol. (about £3,242. 12s.). 


Bristol.—The Electrical Committee have accepted the following 

tenders: Jones and Horsfield, boiler and pire covering at Avonbank, 

or Temple Back station for 

one year, £1,640; Oliver Arc Lamps, alternating-current and direct. 

current flame are lamps, £1,558 ; Sykes and Sugden, joint and junction 
boxes (one year), £387. 


Heywood (Lanes.).—The Town Council have accepted the following 
tenders: T. Hill and Sons, boiler, etc.; Whipp and Bourne, switch. 
board; Blakeley and Wild, extensions ut electiicity works; Browett. 
Lindley, and Co., engine, dynamo, condensers, etc.; British Insulat“ d 
and Helsby Oables, tramway feeder cable; Liverpool Hennebique 
Ferro-Concrete Contracting Oo., cooling tower. 


Toronto.—The Gutta Percha and Rubber Manufacturing Co. have 
secured the contract for a supply of hose for the high-pressure fire 
system as follows: 4,000ft. ot 34in. eureka four-ply cotton rubber- 
lined hose, 3,500ft. of 24in. on шерү cotton rubber-lined 
hose, and 600ft. of 2in. eureka mill. cotton rubber-lined hose. The 
Canadian Rubber Co., of Montreal, will supply 1,500ft. of 24in. 
Keystone wax and gum treated fire hose. 


London —The London County Council have received the following 
tenders for the supply of motors, transformers, etc., at the central 
cir repair depot : 

Electric Construction Co., Wolverhampton ...... . £427 10 0 
British Westinghouse Electric and Manufacturing Oo., 

London, ,, ⅛⁊ð -K 

General Electr.e Co., Birmingham 
* R: comn. ended for acceptance. 


Southend.—T1:5 Electricity Committee have accepted the tender of 
Pass and Sons to purchase the lead plates and lead oxide from the 
dis nantled Hart battery at £67, less 12s. for cartage to the railway 
station. The electric il engin der has reported that Ferranti, Limited, 
with whom the Corporation have a running contract for the supply of 
nieters, have agreed to make the following reductions on the price of 
the 50, 75. and 100 ampere meters supplied to the Corporation : 
50 meters from 57s. 6d. to 548, each, 55 to 100 from £3. bs. to 

33. 

Queensland. — The following tenders have been accepted fur 
supplis to the Postmaster - General's Department: Lead - covered 
cable — 5,814 yards 208 pair L.C. cable at £490 per mile, 320 yards 
18 pair L. C cable at £240 per mile, 858 yards 39 pair L.O. cable at 
£140 per mile, 652 yards 26 pair L C. cable at £115 per mile, British 
Insulated and Helsby Call's, Melbourne; 5,492 yards 104 pair L C. 
cable for £464. 193. 3d. (total price), Western Electric Co., Sydney; 
5 280 yards 52 pair L.C. cable at £176 par mile, W. T. IIenley's 
Telegraph Works Co., Melbourne; 220 yards 15 pair L C. cable at 
£74 per mile, O. E. Bernays, Brisbane. 

Metropolitan Asylums Board.—The Board have accepted tenders 
from the following firms for the annual supply of elect: ical accessories : 
General Electric Co.; British Iosulated and Helshy Oables; W. T. 
Henley's Telegraph Works ; Edison and Swan United Electric Co. ; 
Callender's Cable and Construction Co.; India Rubber, Gutta Percha, 
and Telegraph Works Co.; Siemens Bros., and Co.; Pryke and 
Palmer ; G. Braulik ; Stirling Telephone and E'ectric Оо.; Connolly 
Bros.; Sunbeam Lamp Co.; Oryselco, Limited; Н. G. ш and Oo.; 
А. P. Lundberg and Sons; Galsworthy, Limited; J. Tucker and Co.; 
Heap and Johnson ; London Electric Wire Co. ; G. McLellan and Co. ; 
Macintosh апа Co. ; Davies, Kent, and Stewart. 


London.—The London County Council have received the following 
tenders for the wiring and fitting for electric lighting of the Hackney 
car-shed : 


Jenkins and Cawte, Chard  ................. ccce £702 4 4 
А. О. Smith, Engineers, Lincoln, Limited, Lincoln...... 775 2 0 
Perry and C»., London, 8. W.* _............................. 911 0 O 
S. J. Suter and Wcod, London, W. . 961 0 O0 
W. G. Cannon and Sons, Southwark, S. Z. .. « 1,010 16 2 
l'iuching aud Walton, London, E О. ..................... .. 1,014 19 10 
Comyu, Ching, and Co., Long-acre, М.О. .................. 1099 8 1 
G. Weston and Sons, Lendon, E.C.........................-. 1,168 8 9 
С. E. Taylor and Co., London, Е О. ............... . ...... 1,189 13 6 
Cross and Cross, Westminster, S.W. ........................ 1209 0 O0 
H. J. Cash and Co., Westminster, S. W..................... 1245 0 0 
Tilley Bros., Shoreditch, E. .................. . 1,397 16 10. 


* Recommended for acceptance. 

Southend.—The following tenders have becn recived for the laying 
along Southchurch Beach-road of about 1,600 yards of single tramway 
track with loops (rails and setts will be provided by tlie Corporation), 
for the Corporation : 


S. G. Smith, 4, South-place, Е.О. ................ —— £2,626 15 3 
R. О. Brebner and Oo., Edinburgh ....... — Ó 2,621 11 6 
К. Dykes, Bedford Park, Ohiswick kk . 2.192 14 4 
W. Muirhead and Oo., 35, Queen Victoria-street ....... . 2045 8 9 
Fiy Bros., Greenwich, SEE; iu . . 2,010 19 5 
J. Mowlem and Co., Westminster, 8. W...... 1,969 0 0 
W. Griffiths and Co., London, E С............................ 1.906 11 7 
W. Ball and Oo., Leyton %% nnn 1,940 12 3 
Scammell, Lawson, and Co., Gracechurch-· street 1,936 17 3 
G. J. Anderson, Poplar, Е. Ke . t 2 1.901 10 11 
G. Trentham, Birmingham . 1.791 0 0 
R. W. Blackwell and Oo., Westminster (accepted) ...... 1,720 17 0 


Southend-on-Sea — The Corporation have received the following 
tenders for the supply and delivery of about 150 tons of rails, 
B. S. section: Hammer and Co., Cannon- street, E. O., No. 1 B.S. 
section (90lb.) £7. 14s. per ton, fishplates £9. 17s.; Ora ven, Lee, 
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and Booth, Ohester-road, Manchester, £10 and £11; P. and W. 
McLellan, Trongate, Glasgow, £6. 4s. 91. and £7. 19s. 9d.; 
W. Scott, Limited, Hunslet, Leeds, £7. 5s. and £10. 108. ; 
Stalwerks Verbands, Dusseldorf, £8 15s. and £9. 5s.; Cargo Fleet 
Co., Middlesbrough, £7. 1s. and £9. 1s; Н. Gielgud, agent for 
Société Anonyme des Acieres, Belgium, £6. 21. 6d. and £8. 23. 6d. 
(accepted) ; Lorain Steel Co., King William-street, E. O., £6. 2s. 6d 
and £7. 12s. 6d. The Council have resolved to accept the 
tender of E. Allen and Oo., Sheffield, at £445, for the provision of 
the bonds and 8085 required for the tramway ex tension, and also 
their tender, at £95, for the necessary bends aud crossings required 
for the improvement of track being carried out at the Cricketers’ 
Corner. 

Greenwich.—The London County Council have reoeived the 
following tenders for the manufacture and supply of two electrically- 
driven centrifugal pumps to be erected at the Greenwich generating 
station : 


Dick, Kerr, and Co., London, E OC. (accepted) ............ £3 320 0 0 
General Electiio Oo., Birmingham ........................... 5.555 6 0 
British Electric Plant Oo., Alloa, N. ..................... 3,335 10 0 
Drysdale and Oo., Glasgow ..... — — аА 5,558 0 O0 
Worthington Pump Co., London, Е С. ..................... 5 575 0 0 
General Electric Co. (alternative tender)..................... 5,575 7 0 
British Westinghouse Electric and Manufacturing Co , 

BPenden, )... онар оао жа кы За 3,379 17 0 
Worthington Pump Co. (first alternative tender) ......... 5406 0 0 
Dick, Kerr, and Oo. (alternative tender). 5,415 O 0 
Electric Qonstruction Co., Wolverhanipton ............... 5,501 0 0 
Worthington Pump Co. (second alternative tender) ...... 3 550 10 0 
T Parker, Limited, Wolverhampton 4,706 0 0 
J. Cochrane, Barrhead, near Glasgow . 5.757 10 0 
Gwynnes, Limited, London, Е.О. ........................... 5,865 0 0 
Greenwood and Batley, Leeds (alternative tender) ...... 4,004 10 0 
Greenwood and Batley ......................................›... 4.074 10 0 
Entwistle and Gass, Bolton 4312 0 0 


West Ham.—The Electric Lighting and Tramways Committee 
have received the following tenders for the supply of a 3,000-kw. 


turbo- generator : 

Electrical , ⅛ðùͤ ⁵⁵⁰ ⁵ 211,470 
Richardsons-Westgarth —Brown-Boveri ... . ...................-. 9,675 
Richardsons- Westgarth—Parsons .................................... 9,400 
Electric Construction Oo. — Richardsons-Westgarth ........... 9,400 
Richardsons-Westgarth —Electric Construction Co. ............ 9,500 
Willans and Robinson—Dick-Kerr -................................ 9.182 
Howden — Dick- Kerr оон. 8, 865 
Howden — Westinghousse . ã . 8.750 
General Electric Co.—Richardsous-Westgartn . 4, 8,745 
Riehardsons-Westgarth —D.ck-Kerr —.................... . 8,520 
Howden—Siemens –.......................«. 6..6... sorta 8,500 
Parsons — Ратвопз......... „ 8 885 8.181 
Richardsons-Westgarth — Siemens _................................ 8,175 
Electric Construction Co. — Parsons ................................ 7,104 
Parsons — Dick- KRerrln .. 7.491 
General Electric Company — Parsons ........................... ..... 7 519 
British Westinghouse k 6,100 


OPENINGS FOR CONTRACTORS. 


ABERBARGOED— Passenger station, Brecon aud Merthyr Railway Co. 

A BERDARE—T wo houses, Gospel Hall-terrace, Mr. R. Charles; work 
shop, High-street, Mr. W. Humphreys. 

A BERDEEN —Dwelling-houses, University-road, Whitehall-road, and 
Rubislaw Den South and fish curing works  Raik-road, Mr. 
James M. Davidson; fish-curing works,  Puynernook-10ad, 
Messrs. Allan and Dey. | 

ABERDEEN—House, Pccra Quay. Mr. R. Nicol, harbour engineer. 

ABERFAN— House, Augus-street, Mr. R E. Rees. 

ABERGAVENNY—T wo houses, Pontsarn. Architect, Mr. Pritchard. 

AnERYSTWYTH—Hostel (£40,000), Montgomeryshire County Educa 
tion Committee. 

ABERYSTW YTH— Four houses, Dinas Powis, Messrs. Edwards Bros. 

AcroN—Elementary school, Acton Education Committee. 

ALFORD—Town lighting. Mr. T. N. Loy, clerk, Alford. 

ALMONDSBURY— Council school, Gloucester Education Committee. 

ALNWICK—Houses, Christon Bank, Messis. Young. 

AMMANFORD Church (£6,000). Architect, Mr. W. Jenkins, Llandilo. 

ANNFIELD PLAIN—Nine dwelling - houses, Sabin-terrace, Mr. Т. 
Lubbock ; four dwelling-houses, Northgate-street, Mr. J. Bulmer; 
three d welling-houses, Flint-hill, Mr. R. Thompson. 

ANTWERP—Fire station (£24,685), Consul-General at Antwerp. 

AsHBOURNE—Houses, Sandybrook-road, Messrs. Bagshaw and Sons. 

AsHFORD—Houses, Queen's-road, Mr. C. J. Epps. 

AsHTON—Swimming and slipper baths (£6,000), District Council. 

AspuLL—Houses, Hall-lane, Mr. V. Abbott. 

Asrow— Elementary school at Swallownest, near Sheffield, West 
Riding Education Comniittee. 

AYLESBURY —Alterations to stores, Secretary to Co-operative Society. 

Bancor—Hostel in connection with college (£25,000), Joint Oom- 
mittee of Oarnarvonshire and Anglesey County Council, 
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BANNOCKBURN —Alterations and additions to house, Old-road, Mr. 
D. Crockart ; house and offices, St. Ninians Parish Coun:il ; two 
semi-detached houses, Station-road. 

BAGOED— Higher elementary school, Glamorgan Education Com- 
mittoe. | 

BARROWFORD —Two houses, two shops, Gisburn-road, Mr. J. Farum. 

BasrNGSTOEE —Additions to premises, London-street, Mr. McLennan ; 
motor showroom, Winchester-road, Mr. J. Mares. 

BATLEY— Elementary school, Field-lane, Education Authority. 

BATTERSEA, 8.W.—Motor-house. Architects, Mcssrs. Bartlett and 
Ross, 8, Breams-buildings, W.C. 

BATTERSEA, S. W.—Offices for J. Crucible Dixon Co. Messrs. F. and 

H. F. Higgs, builders, Loughborough Junction. 

BEDLINOG —Two houses, Mr. E. Powell; house and workshop, Mr. D. 
Davies. 

BEN RHYDDING—Wesleyan schools, Messrs. Garside and Pennington. 

BERKHAMPSTEAD—Two houses, Highfieſd- road, Mr. H. Grundy. 

BILSrON— Elementary school, Bull Holes, Education Com mitt зе. 

BILSroN—Oatholic church, Presbytery. 

Втвквү — Baptist church and s:zhool’, 
Pennington. 

BIRKENHEAD —Additions, aged and infirm block, and extensions, 
nurses’ home, Hoepital Committee. ` 

BIRKENSH хуу —Sunday school, United Methdist Church (£1,600), 
Trustees. 


Messrs, Garside and 


BLACKBURN —Higher elementary school, Blakey Moor, Education 
Committee. 

BLAENGARW—Forty-six houses, Mr. P. Morris, 

BLANTY RE—Police station, Victoria-street. 

BLIsworRTH—Sshool and teacher's rcsidonoe, Northamptonshire 


Education Committee. 

Bont—Elementary school, Montgomeryshire Education Committee, 

BRENTWOOD —Villa residence, Westbury-roa l, Mr. W. Green. 

BRIXHAM — House, Berry head- road, Mr. C. Hellyer. 

BnOADSTAIRS8— Houses, St. Peter's Park- road, Messrs. Harvey and Co. 

BROMLEY —Laundry, Cowper-road. Messrs. E. Peill and Sons, con- 
tractors, Southlands-road. | 

BnoxpEsBURY, N.W.—Houses, Teignmouth-road. Mr. G. Bridge, 
builder, Teignmouth road, N.W. 

Вкосонтох (Yonks)—Improvements and enlarge nents at Broughton 
Schools, near Stokesley. Mesers. J. M. Bottomley, Son, and 
Wellburn architects, Middlesbrough. 

BRYNMAWR—Twenty houses. Mr. Н. B. Jones, architect. 

BryNnNa—Thirty houses near Llanharan, Brynna Building Club. 

BurGHEaD—Charch. Mr J. Wittet, architect, Elgin. 

BURNHAM Overy —Alterations, etc., Burnham Overy, Walpole St. 
Andrew Cross Keys, and Wigzenhall St. Mary Magdalen Schools. 
and enlarging classroom and offices at Saettisham S hool, Norfolk 
Education Committee. 

BURNLEY — Baths, North-street, Mr. G. Н. Pickles. 

„ Vulcan Cotton Spinning and Manufacturing 


CAERPHILLY—Twenty-one houses, Van- road, Mr. J. H. Phillips, 
Cardiff 

CarpbiFF—Rebuilding Globe Hotel, Castle-street, Messrs. James and 
Morgan. 

CarDIFF—Bottling store, Anglo. Bavarian Brewery Oo. 

CARLOW— Carnegie Library, Libraries Committee. 

CARNARVON— Alterations and improvements, pu'lic slaugliter-liouse, 
Sanitary Committee. 

CaTCLIFFE— Repaira and improvements to Catcliffe Provide School, 
near Sheffield, West Riding Education Committee. 

Cu ADDERTON —Town hall, Belton-place (£1,200), Council. 

Cuarp—Wesleyan church at Wanbr ox, Trustees. 

CHARLESWORTH—Rope works, Messrs. J. Booth and Sons. 

OugLMsFORD—Baptist Ohurch to be lighted by electricity, King 
E iward’s-avenue (£6,000), Trustees. 

CHESTERFIELD—Blaughter-house purposes (£400), offices for health 
and highways department (£850), fire brigade purposes (£2,800), 
Corporation. 

Cuiprinc NonToN— Alterations and additions, school bui'dings, 
Governors, Chipping Campden Gram ‘паг School. 
CHRISTCHURCH —Improvements to the Board - room, 

Guardians. 

CHURCHDOWN (GLOUCESTER)—Alterations aud additio is to teacher's 
house at Council sshouls. Mr. К. 8. Phillips, architect, Midland 
Bank-chambers, Gloucester. 

CLAPTON, N.E. — Dwelling.houses, Clapton Common. 
Hamilton, architect, 25, Wormwood-strcet, E C. 
CocKFIELD—Alterations and additions, two Ohurch of England 

schools. Messrs. Clark and Moscrop, architects. 

Cor.cHESTER—Enlarging Colchester Grammar School (£3,620), Essex 
Education Committee. 

CoLNE—Weavers' institute. Architect, Mr. Pilling. 

CoRSTORPHINE—Police station, Midlothian County Council. 

CovENTRY—Extension, electricity undertaking (£35.000), Council. 

CowDENBEATH —Elementary school, Mr. J. Ross, Beath School Board. 

CowiIx —Shop and hall, Mr. Easton; alterations and additions to the 
manse of Buchly vie. 

ORANBROOK—T' wo semi-detached villas. Mr. W. Brooks, architect, 


t 


Board of 


Mr. J. 
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CROVYDON— Secondary school, Croydon Education Committee. 

CwMAMAN—Two dwelling-houses, Glynhafod-street, etc., Glynhafod 
Building Club. 

OwMNANTYCOED—Six houses near the Gorsedd Circle, Mr. N. Moss. 

DARLINGTON—Public conveniences, Town Council; school, Harrogate- 
hill, to accommodate 420 scholars, Town Council. 

DARTFORD—Extensions, Bow Arrow Hospital. Mr. R. Marchant, 
architect, 28, Theobald's-road, W.C. 

DENNYLOANHEAD—Hall, Managers of the Church of Christ. 

DEwsBuRY—Additions to workhouse, Messrs. Holtom and Fox. 

DoLLaAR—Additional accommodation, Fever Hospital, Town Council. 

DokchESrER— Extension isolation hospital, borough surveyor. 

DovEgR—House, Shepherdswell, Mr. Maynard. 

DovER-— Convenience (£2,770) and shelter (£175), sea-front, Town 
Council. 

DvBLIN—Technical school, Bolton-street, Mr. J. Ryans, Chatham- 
row. 

DvuNpkEEÉ — Villa, Adelaide-terrace, Mr. James P. Ross; oottage, 
Americanmuir-road, Mr. Richard G. Murray; store, Bellefield- 
street, Messrs. Urquhart, Lindsay, and Oo.; alteration, property, 
Brook-street, Mr. Ohristopher Malloy ; lavatories, Commercial- 
court, Messrs. Mitchell and Smith; villa, Craigie Strips-road, 
Mr. Godfrey Shepherd ; additions, works, Erskine-street, Messrs. 
Ogilvy and Smith; store, Park-wynd, Mr. Wm. A. Martin ; 
laboratory, Park-wynd, Council of University College ; altera- 
tions, property, Shore-terrace, Dundee, Perth, and London 
Shipping Oo.; workshop, Larch-street, Messrs. Urquhart. Lindsay, 
and Co.; alterations, „property, Yeamanu's-alley, Mr. Alex. 
Matthew ; semi-detached cottages, East Haddon-road, Misses 
A. and J. Reid. 

Du ncHurRcH—Restoration of church, Ecclesiastical Commissioners. 

East HamM—Twenty-one houses, Montpelier-gardens, Mr. F. Hamlett ; 
alterations, house, Woodstock-road, Mr. R. T. Gordon; eight 
houses, St. Olave's-road, Mr. W. Jameson; vicarage, Browning- 
road, Mr. W. Bucknall; house, Little llford.lane, Mr. R. T. 
Gordon. 

East Ham—Extensions, hospital (£7,950), Borough Council. 

EasTHAM—Block of houses, Mr. Townsend, Cheshire. 

EDINBURGH—Extension, George Watson's Oollege 
Governors. 

EprNBURGH —Installation of electricity at Heriot-Watt College, Mr. 
J. Anderson. 

ELLAND—Temporary secondary school, West Riding Education 
Committee. 

ELTHAM—Twenty-two houses, Page Estate, Mr. W. Brake, 10, 
Spencer-gardens; surgery and waiting-room, Mr. H. Webb, 
47, Shootor’s-hill-gardens ; stationmaster’s house—Mr. W. F. 
Blay, builder, Dartford. 

EPPING—House, High-road, Mr. E. Hills. 

EssiNGToN—Pumping-house for electrically-driven pumps, Wolver- 
hampton Town Council. 

EvEsHAM —Becondary school (£1,075), Education Committee, 

теск Bee and shop, Station-avenue North, Mr. H. 

mb. 

FERNDALE (WALES).—Bakery and stores, with engine-room for 
suption gas and electric producing plant, Ferndale Industrial 
Co-operative Scciety. 

FERRYHILL—Secondary school, Higher Education Committee. 

Friern BARNET—Twenty-two houses, St. John’s-avenue. Mr. C. F. 
Day, builder, Regent's-parade, Finchley. 

FropsHAM—Pumping station, Runcorn Rural District Council. 

FROSTERLEY—Parish hall, Mr. V. A. Rippon. 

FvviE —Oreamery at the station. Architect, Mr. W. L. Duncan. 

GAINSBOROUGH —Refuse destructor (£7,000), Urban District Council. 

GELLIGAER—Isolation hospital, Hospital Committee. 

GIRVAN— Town hall (£7,500), Market Cross, Town Council. 

GL4Asaow-—Erection of third section of the Glasgow and West of 
Scotland Technical College, Governors. 

(; LASNEVIN—Enlargenient of parish church, Messrs. W. M. Mitchell 
ара Sons, Dublin. 

GLoucEsTER— Council school, Deacon -street (£6,000), Education 
Committee. 

(oLcAR—Conservative Club, alterations and additions, Mr. A. Shaw. 

GonsEINoN—Ohapel, Trustees Ebenezer Chapel. 

GREAsBOROUGH— Erection of sanitary conveniences at Greasborough 
Provided School, near Rotherham, West Riding Education 
Conimittce. 

GREENWIcH—Houses, Wyndoliff-road —Mr. F. Barrett, builder, 25, 
Old Dover-road, Blackheath; houses, Foyle-road, Mr. O. 
Grimwood, 

GUERNSEY—Target store. Mr. T. J. Guilbert, state surveyor. 

Hackney, N.E.—Additions to 80, Cranwich-road. Messrs. Hodson 
and Whitehead, architects, 7, Finsbury-square, E.C. 

Hackney, N.E.—Bottle factory, Messrs. Sharp Bros., 178, Glyn- 
road ; workshop, Mortimer-road, Mr. Reynolds. 

HaMProN—Refuse destructor, Hanworth-road 
District Oouncil. 

codi EE light undertaking (£22,300), Urban District 

uncil. 

HanLEsDEN—Four houses, Palermo-road. Messrs. G, and J. Ball, 
builders, 1, Bramstone-road, N.W, 


(£6,009), 


(£2,500), Urban 


HARPENDEN—Additions, house, Mr. R. Lydekker ; additions, houses, 
Carlton-road, Mr. W. Mardall; alterations, etc., house, Cravells- 
road, Mr. J. T. Borders. 

HARRINGTON—Three houses at High Harrington, Messrs. L. Ferguson 
and Sons. 

HanRoGATE—Alterations to St. James's Hall, Oambridge-street, Mr. 
S. Carter; alterations and additions to house, Beech-grove, Dr. 
Wesley Smith; alterations to shops, Station-square, Mr. J. T. 
Hollins; additions to property, Station-square, Mr. R. Wray; 
additions to Balliol House, Olarence-drive, Mr. Johnson ; altera- 
tions to shops, Oxford.street. 

HARROGATE—New bandstand, etc., Town Council. 

Harrow—Three houses, Harrow Weald, Mr. J. Taylor; three houses, 
and shop, ditto, Mr. W. Willing. 

HARTLEY—Classroom at National School, Messrs. Colson and Nisbett. 

HanrsHEAD—Bunday school (£800), Wesleyan body. 

Hastincs—Kursaal, Brisco Estate (£12,000), Hastings Corporation. 

HENDT— Elementary school, Carmarthenshire Education Committee. 

HENLEY—Mortuary, receiving ward, and room for lunatics (2660), 
Guardians. | 

HErTONSTALL—Bestoration of old church of St. Thomas-a-Beoket at 
Heptonstall (£1,100). А 

M dwellings (£12,424), Rural District 

uncil. 

HINCKLEY—New baths (£2,650), Urban District Council. 

TE S Platts Bridge, Mr. О. P. Abbott, Council 

ces, | 

HovauroN-LE-SPRiNG—Three houses, Lumley-street, Grasswell, Mr. 
J. H. Wood. 


HovuNstLow—Musie hall to be known as the Hounslow Empire, 
District Council. 

HucKNALL—Seven shops, Mr. J. Allcock; villa, Mr. R. A. Wagg ; 
two houses, Mr. W. Bamford. 

ILronp —Twelve houses and dairy—Mr. E. T. Dunn, architect, 
7, Roding-street ; four houses, Hamilton-avenue—Measrs, Webb 
and Neilson, agents; 13 houses, Mr. C. W. Duly, Oranbrook- 
road, Ilford ; additions to school, Cranbrook-road; Mr. W. II. 
Carte; three houses and shops, Great North-road— Messrs. 
Woodrow and Helsdon, architects, 6, Raymond-buildings, W.C. 

ILrogp—Extensions to infirmary, Urban District Council. 

INCHBERY—Schoolhouse. Mr. J. Wittet, architect. 

JALGAON—Office building (£680), Executive Engineer. 

Kinric—Twenty-four houses, Pwll-y-Gath Building Club. 

KiLPATRICK —Publio Hall, Lanward Committee of Old Kilpatrick 
Parish Council. 

KINd's Norton—Secondary school (£2,270), Education Commit tee. 

Kingsway, W.O.—Buildings—Messrs. Ford and Walton, builders, 
High-road, Kilburn ; buildings—Messrs. Holland and Hannen, 
builders, Hyde-street, Bloomsbury. 

KIPPEN— Houses at Boquhan Gates, Mr. S. Mitchell. 

KNARESBOROUGH —Caretaker’s house, eto. (£2,636), Harrogate Town 
Council. 

LADY WELL—Secondary school (£20,000), Dover Education Committe. 

LAHORE — Additions and alterations, Provincial Lunatic Asylum 
(£10,666), Panjab Government. 

LANDPORT—Wesleyan Soldiers’ and Sailor’ Home (£12,000), 
Trustees. 


LeEps—Alterations to schools, Education Department. 

LEIGH ON-MENDIT— Reading room ia connection with St. Gila зз 
parish, Vicar. 

LINDFIELD—Village hall, Mr. aud Mrs. Sturdy, Parkhill Park. 

LivERPOOL —Alterations to Westminster - road Congregational Church, 
Caretaker, 4, Hilda street, Kirkdale. 

LLANDRINDOD WELLS—Photographic studio near the Congregational 
Chapel, Managers. 

LLANDRINDOD WELLS—Public buildings (£1,000), Baveno-site, Urban 
District Council. 

LLANELLY — Y. M. C. A. building (£6,000). 

LocHoRE—Public- house, Mr. J. T. Scobie. 

Lonpon— Conveniences at Meath Gardens and bandstand, London 
County Council. 

Lonpon, N.—Extension, central library, Finchley-road. Mr. A. S 
Taylor, architect. 

Lonpon, N. —Rebuilding Crown Mills, Stamford Hill. Messrs. T. J. 
Marshall and Co., Campbell Works, Stoke Newington. 

Lonpon, S.E.—Shops, Kennington Park-road. Mr. E. Payne, archi- 
tect, 11, John-street, Bedford-row, W.O. 

Lonpon, W.—Buildings, 125-6, Piccadilly—Messrs. Higgs and Hill, 
builders, South Lambeth-road ; shops, etc., Princes-street—Mr. 
D. Prosser, builder, 23 5, Oharlotte-street, Fitzroy-square, W. ; 
rebuilding, 48, Lower Porchester-street, W., Mr. O. Foan, 
6, Connaught House, Seymour-street, W. 
Loxe Ditron—Elementary school, Surrey Education Committee. 
LoncsIDE—Additions and alterations in connection with Roba Public 
School and Kinmundy Public School, Longside School Board. 
Loss!EMOUTH—Ohemical laboratory and classroom, public school; 
double house, Commerce-street, Mr. T. Main. 

Low FFF school, West Riding Education Com- 
mittee 

Lowrsrorr— Electric lighting purposes (£1,661), Town Council, 
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LvTHAM — Vcstries, St. Outhbert's Chureh. Messrs. Wright and Sons, 
architects. 

MaAccLESFIELD—Sunday school, near King ‘Edward-street Chapel, 
Trustees, 

MACCLESFIELD— Alterations, St. James’s School, Higher Sutton, 
Messrs.. Whittaker and Bradburn. 

MarsrTEG—Thirty five houses near the Heart of Oak, Plans Com- 
mittee. 

MALvERN— Extensions, electricity undertaking (£1,000), District 
Council. 

MANCHESTER —Congiegationa] Church House, Rev. Н. W. Turner, 
Welmslow. 

MasHAM (YorkKs)—New co ridar, cloakroom, оћ `ез, and alt zraſions 
to elementary schools. Messra, Edmundson and Gowl nl, 
sol'citore, Masham. 

Mavupnin—Oourt house (£2,930), Burma Government. 

MELTON Mowsray—Cattle market improvements (£2 500), Council. 

MEETHY&—Two houses, Hanover-street, Mr. R. Lloyd; house, 
Graigberthlwyd, Mr. J. K. Williams; conversion of bakehouse at 
rear of lock-up shop, Victoria-street, Dowlais, Mr. T. Magin; 
addition to shop premises at Mount Pleasant, Troedyrhiw, Mr. 
E. Phillips; temporary a hla workshop at the rear of Moy- 
road, Aberfan, Mr. D T. Gibbon; 22 houses in Council street. 
Penydarren, Gellifaclog Building Club ; extension to Darren View 
Forward Movement Hall, Merthyr, Trustees; alterations aud 
additions, 17, 18, 19, and 20, Brecon-road, Mr. T. J. P ice; 
21 houses in Lloyd's-terrace, Penydarren, Camrose Building Club; 
20 houses at Woodlands, Quaker's Yard, Woodlauds Building 
Club; pair of semi-detached villas, the Walk, Penydarren-jark, 
Merthyr, Mr. Jubn Williams. | 

MErTHYR—Alterations, judges’ court (£402), Town Council. 

METHLEY— Repairs and improvements to Scholey Hill Provided 
School, West Riding Education Committee. 

METHLICK—Publie hall (£2,000). 

MIDDLESBROUGH — Alterations and additions and converting into shops 
17 houses, St. George's - terrace, Linthorpe-road. Mr. S. T. 
Wiggen, architect. 

MiLLoM — Additions, house, Salthouse-road, Mr. T. Trenwith; 

‘additions, house, Main-street, Haverigg, Mr. T. Brocklebank. 

MIRFIELD—Elementary school (£10,000), Education Authority. 

Murton—Twenty houses, Мг. E. S. Wood. 

F to the General Picton Inn, Mr. E. E. 

van. 

NeELson—Public baths (£10,500), Town Council. 

Nxrsox—Thirteen houses, Fir-street, Mr. Wm. Halstead ; houses, 
Baldwick-street, Mr. Jas. Crowther; 19 houses, Hibson street, 
Messrs. T. and J. Edmondson. 

NENAGH—312 additional houses (£58,657), Board of Guardians. 

NEITESWELL—<Additions, Non- Provided school, Managers. 

NewnicGIN—Chureh hall (£700), Trustees. 

NEWCASTLE ON-TYNE—Isolation wards, workhouse, Westgate-road. 

NEWcASTLE—Ten houses, Little Benton-road Scuth; two hous s 
Sunningdale-avenue ; two cottages, Delaval-gardens; and two 
semi-detached villas, Mooreide. Plans passed by Council. 

NEWCASTLE ON-TYNE—New isolation wards at Workhouse, Westgate- 
road. Messra. Newcombe and Newcombe, architects. 

NEWCASTLE (STAFFs) - Laying of electricity maias in Brampton and 
Sidmouth-avenue (£700), Town Ccuncil. 

Nornory—Chureb, Warwick road, Mr. W. S. Wetherley. 

NORM ANTON Repairs and alterations to teachers’ house in cou- 
nection with the Central Provided School, West Riding Education 
Committee. 

o ткаш hall, St. Catharine's Church, Messrs. Knox and 

ells. | 

NorwicH—leolation hospital block (£3,034), Town Council; addi 
‘tional accommodation for nurses at hospital, Town Council; 
swimming-bath (£2,880), Council. 

NunEATON—Council school, Coton, Education Committee. 

OaMoRE VALE—T wo houses, Dunraven-terrace, Mr. J. Thomas. 

OKEHAMPTON —Álterations at the union workhouse, Guardians. 

OssETT— House, sub- station, office, etc., Yorkshire Electrical Power Co. 

OvGHTERSIDE — Alterations and additions, Council school, Cumbwi- 
land Education Committee. 

OvLToN Broap—Conversion of St. Mark's Infant School into sj e ial 
subjects centre. Mr. Watkins, secretary, County Hall, Ipswich. 

OuNDLE—House, Glapthorne-road, Mr. Powell. 

OxzENHOPE — Alterations, ete., to Provided School, near Halifax, West 
Riding Education Committea. 

OxrogD—Rebuilding of New Theatre, Mr. W. J. К. Sprague. 

Partick—Balshagray Church, Broomhill-drive, Messrs, 
and Paterson, Glasgow. 

PecswouD—Extensions to shops, Pegswocd Co operative Society. 

PINNER—Six houses, Mr. E. Waterman. 

PLUMSTEAD—Wheelwright shop, Messrs. Thomas and Edge, Anglesea- 
avenue, Woolwich ; parish hall, Mcssis. J. Dorey and Co., 
Brentford. 

PLUMSTEAD—Two houses, Eaglesfield-road, Mr. W. West, Montrose 
Villa, Plum-lane; shop, Fr«derick-plece— architects, Messrs. 
Church, Quick, etc., 22, William-street, Woolwich. 

PLuscaRDEN—Alterations, etc., farm steading, Overtown, 
Wittet, architect, 


Stewart 


Mr. J. 


Sr. 


PLyMouTH—Transfer municipal secondary school from the technical 
school to North-road School premises, Education Committee. 
Po_toxsnaws—Additions to Shawlands Academy Public School, 

School Board of Eastwood. 

PoxTsARN—Two villas, Mr. W. J. Pritchard. 

PorTLAND—Three houses, Chesil, Mr. W. Hodder; house, New- 
street, Mr. Stewkesbury. 

PRESTBURY —T wo houses, Presbytery Lodge of Oddfellows. 

PnEsTON — Elementary school, Education Com mittee. 

RADCLIFFE—Extension, electricity works (£14,350), Rural District 
Council. 

BANCAIRE WoE for electric light, East Cliff bandstand, Town 
Council. 

RAWTENSTALL— Council schcol, Alder Grange, Mr. A. Brocklehurst. 

R£gDpc4R —Alterations and additions, Redcar Zstland Council School, 
Mr. J. О. Wrigley. 

Ruy. - Rebuilding Queen's Palace Ballroom, Sussex street. 

RoTHBURY—Parish hall. Architect, Mr. О. S. Errington. 

SaFFRON WALDEN— Secondary school, Education Committee. 

ST. ANNES—Shel at depót, St. Andrew’s-road North (£150), Urban 

District Council. 

. ANNES —Town hall, South-promenady, Ucban District Council, 

. AsAPH —Church house, Messrs. Douglas and Minshull. 

. Pancras, N. W.— Additional buildings, Camden School, Education 

Authority. 

AvsTELL— Offices Highcross str et, Messrs. Е. C. Jury ani Son. 

SaLronb — Reinstatement of warehouse, Dawson-street ; reconstruction, 
back-to-back property, Hatherton-ttreet, Adderley-street, and 
Drayton-street ; alterations, offices of Irwell and Eastern Rub! er 
Co.. Woden-strcet and Mill-street ; conversion of property of 
Мапс ster Bonding Warehousing Co., Clowes-street ; remodelling 
sanitary accommodation, Broughton Flax Mills; alterations, 
Barbour Hall, Mount-street ; two dwelling-houses, Tully-street, 
Broughton ; extension, ргешів‹з, John-street and Allen-street, 
Broughton ; three dwelling-houses, Stanley-road, Merry Bower- 
road, and Marston - ro иі, Broughton; studio, rear 2134, Broad- 
street, Pendleton ; 21 dwelling-houses, Bridson.street, Derby-road, 
and Heywood street, Pendleton; 10 semi-detached villas, Moor- 
field-road and Oaldy-rcai, Pendleton; construction, lavatories, 
Milton Hall, Milton-street, Pendleton ; alteration, Odd'ellows' 
Arnis, Harrison-street ; alterations to Dover Inn, Fenney-street, 
Broughton: alterations, bakehouse, Great Cheetham - street, 
Broughton ; alterations, property, 526 to 338, Eccles New road, 
Pendleton ; construction, girls’ institute, Oldfield-road ; remodel- 
ling insanitary property, Sussex-street and David-street, Brough- 
ton ; shop fronts, Mellor-terrace, Lower Broughton-road, Brough- 
ton; construction, works, Meaaow-road, Broughton ; extension, 
dyeing works, Hcdge lane, Pendleton; six semi-detaohed villas, 

oorfield-road, Pendleton; eight semi-detached villas, Riviug- 
ton-road, Pendleton; addition, Erlsdene, Moorfield-road, 
Pendleton. 

SARGHODA— R: sidence for the superintendent of Jhelum Canal Colony 
Circle (£20,666). 

SARSFIELD — House, Mr. T. English, Templebraden, Limerick. 

ScuNTHORPE —Fire station and stores yard (£3,000), Urbau District 
Council. 

SEAHAM —Two houses, Alfred street, Mr. Н. Potter; four honses, 
Albert-street, Mr. Nicholson; [four houses, Piiucoss - road, 
Executors of the late Mr. C. Milrenna. 

SELBY —Pirmanent secondary school, Urban District Cou: cil. 

SEVENOAKS — Extensions to laundry, Sundridge, Sevenoaks Board of 


Gua dians. 

SHEFFIELD—Extension to Royal Infirmary, Messrs. Gibbs and 
Ficckton. 

SHEFFIELD — Altorations and additions, union offices, Westbar, 
Guardians. 


SHEERNEsS—Elementary school at the Halfday Houses (£3,000), 
Kent Educu ion Committee. 

ЅніриЕҮ —Теп cottages, Dockfield, Urban District Council. 

SiLspEN— Dyewolks. Mr. J. W. C. Atkinson, architect. 

SKIPTON -Aisles to ]arish church, Messrs. Wright and Son, 
Lanca ter. 

SLIEVEMARGEY—Workmen’s dwellings (£21,139), Rural District 
Council. | 

SLoucH—St. Ethelbert's Church, Curzon-street, Mr. H. Street; two 
houses, Upton-road, Mr. H. Street. 


SovurTHAMPTON— Council school, Eastleigh, Southampton County 
Council. 

SourH BrENT—House, Binnemore Farm, Mr. H Bartlett. 

SouTHEND—Eleven houses and shop, London road and Nelson; road, 
Mr. A. D. Martin; house, Princes street, Mr. W. J. Lincoln; 
additions, 19, High-street, Mr. W. Tyler Evans; altera tion 
of stable into house, Old Leigh - road, Mr. T. P. Prior; altera- 
tions and additions, Ditton Lodge, Ditton Court- road, Mr. W. G. 
Adams ; lobby, pantry, and cycle house, rear of Alma House, 
Leigh-road, Mr. Charles May; conversion of two houses into 
shopa: Leigh-road, Mr. T. Brand; house, Southchurch Beach- 
road, Mr. T. Cooper; house, Recreation-avenue, Mr. A. E. 
Halliday ; six houses and shop, Noi th Avenue and Bournemouth 
Park road, Mr. A. O. Moore; eight houses, North-avenue, West- 
cliffe, Mr. W. Robinson; house and stable, Southehuirch Beach- 
parade, Mr. W. Clark ; house, Crowstone-road, Mr. J. A. King; 
two houses Wenham-drive, Mr, S, Riley; house, Park road, 
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Mr. E. O. White; three houses, Christchurch- road, Mr. J. Sears; 
showroom, Clarence: street, Mr. J. О. Ingram; three houses and 
stores, Gainsborough - drive, Mr. T. Wiggins; house, The Leas, 
Mr. J. Bane ; two bungalows, Grassmead- avenue, Mr. A. E. Day; 
one house in place of two, Winter- avenue, Mr. W. Dale; four 
houses, Leigh - road, Mr. T. Brand; three houses, Cranley-road, 
Mr. W. Jones, jun.; two houses, Leigh- road, Mr. R. Alabaster; 
con vere ion of two houses into one, Westoliffe-a venue, Mr. A. W. 
Robertson; bungalow, Fairmead-avenue, Mr. J. W. Palmer; 
house and shop, Westborough - road, Mrs. A. Osmont. 

SouTHEND Lecture hall, Deacons of Chelmsford-a venue Oongrega- 
tional Church. 

SovTu MOLTON— Church hall (£600), Trustees. 

SouTHPORT— Extension, electricity plant (£910), Council. 

SOWERBY Brince—Secondary school at Albert-road. Messrm Long- 
bottom and Culpan, architects, George-street, Halifax. 

S'riRLING—Restoration, West Church (£2,348), Trustees. 

RR nt of post office, H. M. Commissioners of Publ. c 

orks. ö 

SToKE NEwiNcGTON—Generating station for supply of electricity 
(£3,280), Borough Council. 

STRATFORD, E.—Electrically lighting hospital, Committee, West Ham 
and Esst London Hospital. 

STRICHEN—Additions to echools, Education Committee. 

SUNDERLAND —Additions to workhouse, Messrs. Millburn, 20, Fawcet*- 
street. 

SuTron—Seven shops, High-street, Mr. A. Linfoot, Birdhurst, South 
Croydon ; St. Andrew's Church, Rev. J. Maunders. 

SwANSEA—W orkmen's dwellings, Town Council. 

TADCASTER—T wo houses, Micklefield ; slaughter-house, Crossgates. 
Plans passed by Urban District Council. 

TuonrE SALVIN—Alterations and additions to Provided School, 
near Wurksop, West Riding Education Committee. 

THURLESTONE—Wesleyan church, Buckland, Mr. С. P. Perrott. 

TonRruiNs—House, Wester Beltie, Mr. W. Coutts. 

TonovAY—8BShelter close to Princess Pier (£150), Council. 

Ткесухох —Eight houses on site of the old stoneyard, Harriett street, 
Mr. D. W. Price. 

TrEHARnIS—House, P'errott-place, Mr. J. Lewis; workshop and 
office, Brynteg-terrace, Mr. Evans; additions to house, 
5 Мг. R. Jones; 26 houses in Windsor- road, 
Quaker's Yard Junction, for the Nantddu Building Co. 

TREVERVA—Extension Wesleyan Chapel, Trustees. 

TWICKENHAM — County schools and technical institution (£18,000), 
Middlesex County Council. 

TYLDESLEY—Library, Stanley-strcet, Urban District Council. 


WAKEFIELD—Alterations and additions, church and Sunday schools, 
Stanley - road, Trustees, Eistmoor Wesleyan Methodist Church 
and Sunday Schools ; two houses, Balne lane, Mr. W. W. Hunt ; 
additions, house, Balne lane, Mr. W. Green. 

WANDSWORTH, S. W. —Infirmary buildings, Board of Guardians. 

WABRINGTON—Pablic conveniences at the Market Hall (£469), Town 
Council. 

WaATFORD —Alterations, Aldenham.10ad, Mr. Chauvidon; five houses, 
Vicarage-road, Mr. Edward Plested ; villa, Albert-road, Mr. 8. 
Swain; two houses, The Avenue, Nascot Estate, Mr. J. Tyler; 
additions, cottages, Slieffield- place. St. Albans-road, Messrs. Foat 
and Riggall; detached house, Mildred-avenue, Messrs. J. and J. 
Goss; two houses, Sandringham-road, Mr. H Everitt; additions, 
bank, High-street, Messrs. Lloyds; two houses with shops, St. 
Albans-road, Mr. C. Brightman; six shops, the Bridle Path 
Junction Estate, Mr. C. Brightman. 

WEYBRIDGE —Public offices and a depdt, Urban District Council. 

WeymovutH—Theatre near the Royal Hotel, Corporation. 

WHETSTONE—Additions, All Saints’ Ohuroh, Rev. H. Miles, M.A., 
The Vicarage, Whetstone. 

WHITSTABLE—Shelter, Marine Parade, Urban District Council. 

WILLESDEN, N.W. — Alterations, 308-10, High road, Mr. W. 
Vincent, architect, West Park Estate, Kew Gardens; three 
houses and laundries, Villiers-road, Mr. L. T. Wreford. 

WILLESDEN, N.W.—Buildings on side of Wyndham House, Shootup- 
hill. Messrs. Oldrey and Sons, builders, 7, West End-lane, 
N.W. 

WIMBLEDON—Additions, ''Croylands," South Side. 
head Bros., builders, Wimbledon Hill-road. 

Winpsor—Hospital, Hospital Committee. 

WINDSOR — Conversion of 4, 6, 8, and 10, St. Leonard's- road into 
shops, Mr. C. Butler. 

Wicron—Works in connection with the laundry (£250), Guardians. 

WINOATE— Villa, Salters-lane, Mr. J. W. Hays. 

WIsHAW —Temple, hall, etc., Stewarton-street (£2,500), Trustees of 
Lodge St. Mary. 

WoopsETrS-—Conveniences, ete., West Riding Education Committee. 

WonsBoRoUGH—AÀAlterations and additions,  Blacker-hill Infants’ 
School (£480), Education Sub-Committee. 

WortHina—Oonvalescent home in connection with Guildford 
Hospital, Brighton-road. 

WortTHinc—Hotel, South-street (£45,000), Mr. S. E. Davies. 

WREXHAM —Boiler-house, smithy, and workshops, eto. (£1,800), 
Guardians. 

Y ARDLEY—Secondary school, Worcestershire Education Committee. 


Messrs. White- 


PROVISIONAL PATENTS, 1908. 


JUNE 12. 

12592. Improved push switch lampholder for electric light 
fittings. Geeorge Henry Ide, 152, Sherlock-street, Birm- 
ingham. 

12614. Improvements in means for electrically operating 
tramway points, switches, and the like. Robert 
Hacking and Henry Walker Hill, 2, Church - gate, 
Nottingham. 

12630, Pocket electric lamp. Paul Marcel Emile Bourgeois and 
Charles Henri Bourgeois, 65, Chancery-lane, London. 
(Complete specification.) 

12634. Improvements in or relating to electrical conductors. 
Charles Albert Keller, Chancery-lane Station-chambers, 
London. (Complete specification.) 

12644. Improvements in and relating to electric аго lamps. 
John Owen Girdlestone and Carl Frederik Grimur 
Thorkelin, 37, Warwick-road, Ealing, London. (Complete 
specification. ) 

12650. Improvements in electric motors. Johnson and Phillips, 
Limited, and Sydney Paterson, Birkbeck Bank-chambers, 
Southampton-buildings, London. 

12651. Improvements in eleetric aro lamps. Johnson and 
Phillips, Limited, and Sydney Paterson, Birkbeck Bank- 
chambers, Southampton-buildings, London. 

19654. Improvements in electric lamps. The London Import 
Company, Limited, and Bernard Pordes, 28, New Bridge- 
street, London. 

12656. Improvements in and relating to arc lamps. Dagobert 
Timar and Carl von Dreger, 7, Southampton-buildings, 
London. (Date applied for under Section 91 of the Act, 
July 8, 1907, being date of application in Germany.) 
(Complete specification.) 

12678. Improved electric cut-out. Giovanni Gaglio and Luigi 


Villani, 4, South-street, Finsbury, London. (Complete 
specification. ) 
12688. Improvements in and relating to aro lamps. 


Allgemeine. Elektricitäts Ges., 83, OCannon-street, London. 
(Date applied for under Section 91 of the Act, July 15, 
1907, being date of application in Germany.) (Complete 
specification.) 

12683. Improvements in controlling means for air brakes. 
The British Thomson Houston Company, Limited, 883, 
Cannon-street, London. (General Electric Company, United 
States. ) 

12684. Improvements in and relating to electromagnetic 
relays, especially applicable to the control of electric 
motors. The British Thomson-Houston Company, Limited, 
83, Oannon-street, London. (General Electric Company, 
United States.) (Application for patent of addition to 
No. 16195/07.) 

JUNE 13. 

12690. Improvements in electric cables or wire conduits and 
the like. Herbert Samuel Smith, 11, Burlington-chambers, 
New-street, Birmingham. 

12704. Improved method of and apparatus for controlling 
the voltage of dynamo-electric machinery, especially 
applicable to variable-speed generators. William 
Stansfield and John Joseph Hatt, 34, Oastle - street, 
Liverpool. . 


` 18720. Improvements in the manufacture of incandescent 


electric lamp filaments and in apparatus therefor. 
Société Française d'Incandescence par le Gaz (Systéme 
Auer) 24, Southampton-buildings, London. (Date applied 
for under Section 91 of the Act, July 13, 1907, being date 
of application in France.) (Complete specification.) 

19736. Improved method of and means for adjustably sus. 
pending  eleotrio incandescent lamps. Ohristoph 
Erhard Heldbek, 72, Cannon-street, London. 

12738. Improvements in and relating to olectromagnetio 
power velocity ratio devices, particularly applicable 
for driving automobiles and the like. Albert Henry 
Midgley and Charles Anthony Vendervell, 1, Queen 
Victoria-street, London. 

JUNE 15. 

12818. Improvements in or relating to primary batteries. 
Paul Gabriel Triquet, 72, Oannon-street, London. (Date 
applied for under Section 91 of the Act, June 13, 1907, being 
date of application in France.) (Complete specification. ) 

JUNE 16, 

12841. Improvements in thermo-electric batteries. Johannes 
Marschall, 6, Bank-street, Manchester. (Complete specifi- 
cation, ) 

12881. Improvements relating to magneto-ignition devices. 
Eugene Victor Gratze, 118, Holborn, London. 

JUNE 17. 

12928. Improved point shifting arrangements for electrio 
tramways and the like. Joseph Patrick Tierney and 
John Malone, 44, Booterstown-avenue, Booterstown, co. 
Dublin. 

12968, Improvements in the manufacture of filaments for 
electric glow lamps from refractory material in the 
colloidal state. Hans Kuzel, 222, High Holborn, 
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London. ра for patent of addition to No. 
28154/04.) (Oomplete specification.) 

19974. Improvements in and relating to machines for form- 
ing percelain ware. The British Thomson- Houston 
Company, Limited, 83, Oannon-street, London. (General 
Electric Oompany, United States. ) 

JUNE 18. 

12987. Improvements in electrical sooks. Gilbert Harwood 
Hooper and Horace Hugh Hooper, 57, Queen's road, 
Southend-on-Sea. 

12991. Improvements in electric or gas pendants. Edward 
Charles Peck, 151, Victoria-road, Old Charlton, Kent. 

12997. Improvements in magnetic compasses. Charles Batty 
and William Batty, 4, Clayton square, Liverpool. 

13014. Appliance for handling electric bulb lamps in positions 
where ladders would otherwise be necessary. Austin 
Thomas Stace and Cecil Frederick Pallott, 1, Perrin-road, 
Acton, London. 

18015. Improvements in and relating to electric incandescent 
lamps. John Gray, 83, Cannon-street, London. 

13023. Improvements in electric detectors. Hugo Stephens, 
28. Hester street, Northampton. 

13025. Improvements relating to electric switches. Andreas 
Peter Lundberg, Gustaf Oharles Lundberg, and Percival 
André Lundberg, Queen Anne's-chambers, Westminster. 
(Complete specification.) 

13029. Improvements in metal filaments for electric incan- 
descent lamps. Tom Wiseman Lowden and the Westing- 
house Metal.Filament Lamp Compiny, Limited, Westing- 
house Building, Norfolk-street, Strand, London. 

13018. Improvod automatic cut-out for electrical conductors 
in tramway systems. Maurice Gcorge Newbould, 55, 
Chancery-lane, London. (Complete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on July 2.) 
1907. 

18937. Compensated alternate-current series motors. Felten 
und Guilleaume Lahmeyerwerke Akt..Ges. (Date applied 
for under International Convention, July 12, 1906.) 

13199. Voltage- regulated system for the electric lighting and 
heating of vehicles. Grob. (Date applied for under 
International Convention, June 9, 1906.) 

13147. Enolosed electric aro lamps. Brockie. 

13190. Electrodes for oleetrio arc lamps. Harrison and Hirst. 

13439. Fusible electric cut-outs. Schattner. 

13713. Regulation of dynamo-electrio machinery. Parsons and 

wW. 

13821. Coin-controlled telephones. Jentzsch. 

14567. Electrically-operated electric switches. 
and Mellis. 

Eleotrio controller regulators. Amberton and S:hattner. 

Methods of producing refractory electric conductors, 
particularly metallic filaments. British Thomson- 
Houston Company. (General E'ectric Company.) 

Combined electric connection plug and socket and 
switch. Buckton. (Post-dated Jan. 24, 1908 ) 

Monophase shunt electric machines. Felten und 
Guilleaume Lahmeyerwerke | Akt.-Ges. (Date applied for 
under International Convention, Aug. 11, 1907.) 

Means for signalling the approach of tramoars at 
cross roads where overhead electric wires are 
employed. Bailey. 

Electric oscillographs. Irwin. 

Ignition systems comprising multiple induction coils 
ae separate trembler or tremblers. Watson and 

mit 

Electric meter for continuous current provided with 
& permanent magnet and an armature arranged in 
the field thereof. Meyerling. (Date applied for under 
International Convention, Nov. 23, 1906 ) 

1908. 

Induction ignition coils. Sanders and Greenberg. 

Starting and working of three-phase motors from a 
single - phase supply. Siemens - Schuckert werke Ges. 
(Date applied for under International Convention, June 28, 
1907. Application for patent of addition to No. 1243/07.) 

Brush - holders for electrical machines. Siemens- 
Schuckertwerke Ges. (Date applied for under International 
Convention, March 2, 1907.) 

Electrical block apparatus or the like for railways. 
Siemens Bros. and Co. (Siemens und Halske Akt.-Ges.) 
Incandescent electric lamps. Howell. (Date applied for 

under International Convention, March 16, 1907.) 

Electric cables. Von Pindtershofen. 

Shuttle armatures for dynamo-electric machines. Firm 
Robert Bosch. (Date applied for under International 
Convention, March 14, 1908.) 

Electrical power transmission systems. Allgemeine 
Elektricitiits-Ges. (Date applied for under International 
Convention, June 8, 1907.) 


Eckstein, Heap, 
15366. 
15367. 


17300. 


18044. 


19187. 


20824. 
$2082. 


20084. 


325. 
4433. 


4692. 


5698. 
5783. 
6757. 
7125. 


9977. 


— — 


COMPANIES' STOCK AND SHARE LIST. 


Commercial and Industrial.— 


Name. 


AM. Last price. 


£ £ 
Alliance Electrical Co , 5 per cent. Cum. Pref., Nos. 1-70,000 1 5-6 
Ord., 1,125 e 1.25 44 
Атоп Electricity Meter, 6 591150 .c Cum. Pref. Shares, 1-125, 000 1 acri 
——— Urdinary, Nos. 1 12,020 .......................... 1 16 5/16 
British Aluminium Co., наа, 2 001-40, 000 оо 5-54 
рег cent. Cum. Pref., 1-40 000 5 .. 4-44 
* A" 6 per cent. Cum. Pref., 1-20,000 .............. § . 446 
— —— per cent. Funding Certificates, 1-20 000 .......... au 

5 per cent. 14% Mort. Deb. Stock, Red. e... 100 .. 101-1 

5, cent Loch Leven Deb. (Reg 1. Red., 1-5 000 100 .. 87100 
British Insulated and Helsby Cables, Ord., 1-100 000........ 5. 5161 

6 per cent. Cum. Pref., 1-100000 .................. 5 54-61 

——#44 per cent. Mortgage De^entures ...............- 100 .. 102-106 
petan Tuomson-Houston Uo., 44 per cent. lst Mort. Deb. 1% 98.80 
British Westin one Kiec. and Manuf. 10 per cent Fref., 

215001-475 000 22а. he ero od ne y ey E Saki ae he res hes 5 .. 7/116-1' 16 

4 ih cent. Mortgage Debenture Stock ............ 100 .. 

Brush Electrical Engineering, Ordivary, Nos. 1 105 751 .... 2 .. 0-4 

Nou Cum , ö per cent., Pref....................... 2 3/1o- 1/16 

44 per cent let D. benture Stock .................- 100 . 70-75 

— 44 cent. 2nd Debenture Stock 100 50 
шерде» 2 ble, Беһеппгез.............................. 8 M Id 

Soli, eM * 

5 per cent. Pref. .................................. 5 51 52 
Consolidated менем Co., Ordinary, 1-110,000 ............ 1 й-5 
Crompton and Оо. . —-T?éͤ 3 16-18 

5 per oent Омбепбигев............................ — 92-95 
Dick, Kerr and Co , Ordinary, 1 260 000 .................... 1 li 

6 per cent. Cum. Pref., 1-505,000 .................. 1 -14 

"emplea cent. Debenture Stock, . 100 .. 101-104 
Edison an an United, '*A" Shares, 1-99 261 ............ 3 4-3 

— © A" Sbares, 01-017,153 .......... b 145-425 

5 per cent. Debentures ............................ 100 . 85-87 

4 per cent. Deb. Stock, Red. ...................... 10 .. 78-81 
Electric Construction, Nos. 1 to 112 ооа 2 i 

7 per cent. Cumulative Pref. ...................... 2 .. 14-11 

4 per cent. Perp. lst Mort. Deb .................. 100 . 61-65 
Electrolytic Alkali bh Ordinary, 1-202,218 . .. 1 .. 3/16-5/16 
Ferranti, Limited, 5 per cent. let Mort. Deb. Stock. ked .. 100 .. 75-80 
Genera! Electric Company (1900) 5 per cent. Cum. Pret. 10 .. 73-84 

cent. 1:6 Mort. Deb. Stock ........ .... 100 87-9) 
W. Т Henley's Telegraph Works, Ordinary ................ 5 . . 104-11 

44 per cent. Preference ............................ 6 .. -54 

44 per cent. Debentures .......................... 100 .. 104-10 xd 
India Rubber, Gutta Percba, апа Telegraph Works ........ 10 .. 164-1 

cent. Debertures ............................ Ai .. 88-1 
National klectric Constraction Co., 1-170,000 ............ 1. oss 
Parker, Thos., Limited, Ordinary ........................-. 10 .. 10-1 
Pevbles bruce) ond Cu, 6 per cent. Cum. Pref ,20,001-50,000 5 — 
Telegraph Uon.truction aud Maintenance .................. 12 .. 3» 

4 per cent. Bonds 0 .. 1' 2-104 

White, J. G., and Ou., 6 per cent. Cum. Pret., "1-15,000 .. 10 .. 3-84 
Electric Lighting and Supply.— 
Amount 
Name. ir ur d 
Adelaide Electric MI Oo., 6 p c. Cum. Pref., 1-10,000.. 5 .. 43.51 
Bournemouth and Poo Ordinar jj 10 x 
44 per cent. Cum Pref., 7 501-15 000................ 10 . 104 
А hee сен Cum second Pret., ро 001-22,500 ........ 10 .. 10414 
4 per cent. De benture Stock, Red. m 100 .. 1042105 
Bromley (Kent) &lectric Light and Puwer Uo .............. 5 . 415 
per cent. lst Debeuture Stock, Red. ............ 100 54-97 
Brompton and Kensington, Urdinary ...................... 5 .. 642 

7 cent. Preference ............................ 5 . 63-73 
Calcutta Blectric Supply Corp.. Ordinary, Nos. pu ud . 8 . 8322 11 
Camoridga Electric supply Cumpany, & £10 Ord . 8 125-134 
Canadian Geueral Electric CO, vommou аах — $100 . 9у-92 

7 per cent. Cum. Pref. Stoch... ͥ 4810! .. 19111 
Central &lecti lo Supply, 4 per cent. Guar. Deb. stock ...... 100 . 98-101 xd 
920 005 Cross, Wet "ndi а vur Beanie Bupply. ond : "T 

5 44- 

— 4 cent, Debenture Stock, Red . 100. 95- 

ty Undertaking,” 44 p c Cum. Pref , 1-40, 000 8858 44 
ditto (1905) 40,001-80, 0⁰0⁰¶̊ͥ¶ꝑe 5 E 
Chelsea Electricity Supply ................................ 8 Jt 

44 per cent. Debentures .. .100 .. 101-14 
Chicago Edison Co., - ME > Р 0. 7. did. Bus Red. 

1-1,2 0.. . 1000. 
City of London, ‘Ordinary eessoscsessecececs WO .. 94-104 

6 Der cent; Cuntulatiye Pref. (serves »uauéade. 10 we: 12-415 

44 per cent. Uebenture S 10 .. 124-127 

44 pe per cent. аата T 1 a 5 100 .. 1-105 
City of Wellington КІ c ao ower per 

иен Re. latered lst Debs., Bed., 1-1 630................ 50-55 
Cordoba Liebe and Power Co., let Mt. stl 5 per cent. Bda., 
Red., 1-1, 000 ‚10. 90-98 
County of Durham klectrical Power “Distribution Фк, 
Ordinary, 10,001-50,000 . ee 5 24-5 

5 per cent Preferenoe, "1-50, 0000 —— SEPA 5 .. 8241 
County of Loi. don Elec. Supply, Ordinary —— n 10 78 

6 per cent. Uum Pref. ............................ 10 1 8-1 

44 рег cent. Debentures Prov. Certs. All pd., ка. 100 107-11 

44 per ceut. 2nd Debentures Prov Certa .......... rn .. t8. 
Edmuuócson s Electricity neon Ordinary, 1-80,000.. b ii 

6 per cent. Cum Prein. 5 1 

44 per cent. First Mot Del... ce peo 88 100 6 -73 
Electrical Devslopuietit Co. of Ontario. 5 per ceno let 

Mort. 30-year Gold Bonds, 10,751-15,750 ................ 83-86 p.ce 
Electric Lt & Lraction Co. of Aust., 6 pc. Cm Pt, 1-30,000 5 223 

5 per cent. Debenture Stock, Rd.. 100 

Electric supply Co. of Victoria, 5 per cent. let Mt. “Deo. 

stock, f/! 8 100 .. 90-93 
Folkestone Electric рарр!у, Ord., Nos 1-10 000.............. b 43- 1 

5 per cent. Cum. Pret., Nos. 1-1000) .............. 5. i 
per сеці. First Deb Stock, Red. ................ 100 . 94- 

Hove Riecuric Lighthi g, Ord., 1-15,000 .. 5 6-64 
Indian Klectric Supply aud Traction ‘Co, 6 per cent. Con- 

struction Den. cvock, .... 100 .. 90-95 
Isle of Wight Elec. Lt. and Per. S p. с. Db. Btk., "Bed .... 100 .. 90-98 
Kalgoorite Electric Power and ‘Lig ting, 6 per "cent. Cum. 

Piet-.1-90000 o cce serat EXE ³ o S POUSSE 1 . 21/52 25/3 
E euslugton and Knightebridge Klec. Lt, Ord, 1-21, 000. 5 .. 7-8 


Kensington aud vage pir e and Nottiug Mill, 4 por 
cent. Debent ure Stock, Red 100 
Kidderminster and Dist. Elec. Lighting and "Traction, Pref. 10 
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Amount Am 
Name. kc Lest m Name. pala” Last price. 
London Electric, Ordinary CCF -l London United T 2), рег сеш. Oom. Pref... * £ 
6 per cent. Pref. . 5 .. 1 45 4 per 11 Mt. bb. stock. Red................ 110 & 815 
4 per oent 1st Mortgage Debenture Stock, Red.... 100 .. 83-92 Madras Elec. Trams. (1904) 5 17 cent. Deb. Btk., Red...... 100 95-98 
Madras Biectrio Supply Corporation 5 per cent. Construc- Manila Elec. В.В. and Ligbtg rp. Pe m lst пев pend Coll. 
tion Deb. Stock, Де. (Pro v. Certs ), all padde 100 .. 8590 Tr. Sinkg. Fund Gold Bonds of 1 ..$1000 . 86.90 
N Ordinary, 1 001-200,000 5. зу ae Manx Elec. Railway Oo., 54 p.c. pum, bret, 1 478 635 and 
44 per cent. t Mortgage Debenture Stock. .. . . 100 .. 107-111 435.25. 000 — 85. 45 
44 per cent, Cum. Prei 5 А} 5 44 per cent lat Mort. Deb. stock, Red. + 100 ` d LER 
& per cent. Mortgage e Debenture, Red. 100 t5-90 Metropolitan Elec Trams., Defd., 1,000,001-1 314,016.. 1 .. 1//2.5/2 
"s 9147005 115051 515 r 000-0500, м 1 1400 61 000 — 5 per cent. саа. Erot., 500, 001-1, ,000, ОО хас... .. 1 11/16-13/.6 
000 ( 0 ( — .. 821-54 p c. 4 per cent. Deb. Stoc 100 .. 
ican Light and Power Oo., Capital Stock .............. . . 6061 Mexico Trams. Co , Gen. Cons. lst Mort. 60-year 5 рег cent. 29-90 
aso Pa cent. 1st Mort. T) Bonds. en. 1-4 00 Gold Bonds.. — .. (049914 pc 
к 001-14,000 ($1,000).. — 87-88 Milwaukee Rlectric Rail and Light, 5 тег cent. 30-yr. Con о 
Mid Electric Power , 4 p.c lat Mort. Deb... -- 96 99 Mort. Bonds, 1926, 1-5,500 and 7,001-8,000 -$1,000 . 105-105 
Newonstieu 87.610 87800 Electric bupply, Ordinary, 1-57, 009 . г 8 Р мошто S Street Rail, 44 per cent. Sterling Deb., €01-2, 000 
.. 4 1 100 .. 2 
do. 5 001-87,500 (issued at £2. prem., 16. paid .. 5 54-6 New General Traction, 6 per ce nt. Cum. Pref., 1- 10. 000 and 10X103 
deg r cent., Pref., 1-67,009 ... e 5. 56 .001-74,000 5 .. 4-4 
Notting Hill Blectric Lighting . 10 114-124 Oldham, Ashton, and Hyde Tramway, Ordinary .. .......... 10 2 
per cent. Firat Mort. Debs. Nos. 1 500 (Beg. 2. . 100 96-97 5 per cent. Cum, Pr 10 .. 9 
Oxford Blectric, Ordinary, 1-96 and 40-14,310.. : 84.86 Perth Elec. Tramways (W A.), 5 per cent. 1 Mrt, Deb. ak 100 .. 103-106 
4 per cent. Deponture Stock 100 94-08 Potteries Electric Traction, Ordinary. 1-245, audes rin 
River Plate Electricity Oo., Ord., 1-119. 687 & 120, 501- 120 507 1 27/82 51/52 per cent. Cum. Pref., 300,001-545 000... 3 А 8-4 
6 per cent. Non-Cum. Pre 1 100,000 MM, ae 3-1 per cent Debenture Btock.. e 100 .. 935.96 
5 per cent. Debenture Stock. 1 5 .. 100 96.99 Provincial Tramways Co., Ordinary, 1-24,912.. ssena 10 2. PSI 
Rosario Electric Oo , 6 per cent. Cum. mM 1.20.0000 5 48 54 cent. Oum. Pref., 1-10.000.. .. 94104 
6 per cent. Cum 2nd Pret., 1-15, o 43 54 Rangoon Elec. Tramway and Supply Co., 6 po Cum. Pret 
Royal Electrical Company of Montreal, 44 per cent. First £30,000 85 8 61-53 
Shares Mortgage Debentures .... 96 98 "M rer cout. lst Mort. Deb. Stock, Red - 100 98-100 
Shawin Water and Power Co., 5 p.c. Oons. iet Mt. Bds. — .. 102-104 p.c. | Sao Paulo Tramway, Light, and Power Co. o... 132-137 
Smithfield Markets Electric Supply, d., 12200 РА 5 .. 4 5 per cent. Jat ort. Deb., Red. 1929, 1-12,000 .. 2500 96 98 p. o. 
4 per cent. Dobent ure Stock — —— (t 74 Bouth Metropolitan Electric Tramwsays avd Lighting Co. 
South London eise er! d 21-21 6 per cent. Cum. Pref., 19,571- 169,510, Prov. Corta.. 1 4-1 
South Metropolitan Electric Light and | Power, Ord. ....... 1. $ 4 per cent. Deb Steck, Red. 1940... "100 . 77.81 
7 per cent. Cum Pret. оаа 1 ..1 116-1 5/16 | Sunderland District Electric ‘Tramways, 5 ‘pe 146 Mort. 
44 per cent lst Mort. Deb... 9 . 100 .. 99-102 Debe , Red., 1-1 600 76-81 
Bt. James's and Pall Mall, Ока, 101. 20, 665. ees 8 7484 Yorkshire (West b iding) Elec Tram. Co , Ord., 7 001-110, 00 5 .. i1 
7 per cent. Pref. .... 5 im А 64-74 F asl... Mos 00 is 563) 
—PBV—w—œ -W- ̃CDDU7ỹ ео ве оо оо оо ов оосоооонеоьо ee т cen A wes. a9 v 0/69 аз d ө 
Urban шеси Supply Co., ‚ ordinary, 8-50, a 91 85 i mes 5 Хе E ipe k, 8 
рет cent. Camulative ference, 50 001 80, . : — 
4 per cent. First Mort. Debenture Stock, Red. . 100 .. af Electric Railways. " 
Westminster, Ordi nary ~. » 5 . 748 Name pore Last price 
— 4 per cent, Cum. Pret., 110,101-138,251 . 8. «ы i pa E 
Central о, hip mor hd c T m S ce 
oie Pref. FFF А : 
Electric Tramways.— deterred.. . 100 .. 56-59 
Amount —— 4 p €. Deb. Stock (Prov. Script certs, ‘sully pald) . . 100 103-106 
Name. paid Last price. City and South London, Consolidated Ordinary . .100 . 39-41 
£ : —— per cent Debenture Stock 100 .. 1€0-103 
Anglo-Argentine, 6 per cent. Cum Pref., 1.260.007 . 5 .., 64-64 == O pet cont: Frot Bock S1 100 .. 115-116 
per cent. Non-Cum. 2ай Pret, 20,008-280.007 .. 5 ..87168 1/6 | ———— " FFC 100 11215 
Permanent 6 per cent. Debenture r tock, 1888 ...... 100 .. 141-146 » ii “Ет s orones 10 110 113 
Auckland Elec. Trams., 5 p.e. lsr Mor. Deb. Stk, Bed. .... 100 .. 104-107 РЕС РГ ce 7 — — — IAI . . 105-108 
Barcelona Tramways Ота. FFC 10 an — Liverpool ver ead, оа dana Pref e*909259e9200224299909298 10 е 10-104 
5 per cent. m. Pror. bhares, 1-10,000 ............ 10 = Ordinary, 1-50,000 ian Spay 
——— 5 per cent. Deb. Red., 1-600 100 = 4 per cent. Mortgage Debentures, Вей, 1-1,700.... — : 94-96 
u per cent. Red. Deb. Stock . 100 = Underground Blectrio Hallways of London, 5 per cent xc 
Bath Elec. ways, Ld., Pref. Ord. Sbares, 75,001. 150,606 1 1- t-Nharing Secur otes ...... —Ó оооооо = oe 
— § per cent. Cum. ‘Dret. Shares, 1-75.000 ............ 1 i Deposit Receipts "P "T 7m oe 29-43 
Birmingbam and Midland Trams., 44 p. c. 1st Db. Stk, Red. 100 .. 35 
Blackpool and Fleetwood Tramroed........................ 10 .. 15414 Telegraphs and Telephones.— 
Bombay Blec. Supply and Trams. Co., 6 percent. Cum. Pref. 10 .. 104-103 Amount rst price 
—— 44 per cent. Deb. Stock, Red. 100 .. 99-96 Name. paid. р 
Brisbane ‘Tramway Invest., Ord., 1-75,000 . „„ 4 3164 7/16 £ £ 
—— 5 per cent. Cum. Bref., Nos. 1.75, 000 . 43 83 Amazon Telegraph Co., 1-25, 000 РРО 10... У 
44 per cent. Deb. Stk., Red., Prov. Certa. all pd. .. 99-103 5 per cent. Debs., Red., within 1-,069 ............ 100 .. 85-88 
British Wer ig is „10000 Ballway Oo., Ord Det. DA Ба 100 . 105-120 American Telephone and Telegraph Collat. T Tree 4 4 perc cent. 
Ord. Pref. ..... 100 .. 108112 s, 1-28,000 and 53,001- P D .. 9093 
—— 5 per cent. Cum. Perpetual Pref. Stock 100 .. 107-111 Anglo А саз Telegraph Co., Ordinary . .100 .. 59-2 
~ 44 per cent. lst Mt. Debs., Nos. 16,250, of 240 each 40 .. 9-1 6 per cent. Preferred Ordinary . ев . 100 .. 104-105 
-~—— 4} per cent. Vancouver Power Deb. 0 .. 101-104 D«ferred Ordinary . 100 .. 14-16 
British Bleetric Traction, Ord. 1-500,000 & 60, 001- 90, 000 . 10 .. 14-14 Apglo-Portuguese Telephone Co, 5 per cent. 186 Mort. Deb. 
—— per cent. Om Pf., 52.0001-60 000.................. 10 .. 49 4% Dil qp Red "S 100 .. 89-102 
5 per cent. Perpetual . Sivek 5 „.... 100 .. 92-97 Chill Telephone Co., 1-44,000_.............................. 5. 74 73 
44 per cept. 2nd Deb. Stock. „.......... 100 .. “TTT Commercial Cable Oo., Ster. 500-year 4 p.c. Deb. 99 Beds 100 .. 8-87 
Bueno Ayres and Belgrano Trams.. рде ы uc Uu uer AO) tree 43-43 Cuba Submarine Telegraph Co., ошту, 16 000.. 10 .. 74-84 
** A" 6 per cent. Cm. Pi., 1-40,000 FC 5 .. 485 10 per cent. Preference, 1 ‚·q ꝓ ꝙ •᷑ä . LO .. 152-10} 
* B" 6 per cent. Om. Pf., 1-27 5000. 5... M5 Direct Spanish Telegraph Co., бейм... W A 
5 per cent. Deb. 8tock, VVV 100 110-116 — 10 per cent. Cum. Preference VVV 89 
Prov. Cert., all paid .............................. 100 .. — 44 per cent. Debs., 1-600 .......................... 50 .. 100-103 
Buenos Ayres Electric Trams, 5 p.c. Deb. Stk., Red.. 100 .. 96-98 Direct United States Cable Oo.. 20 179-144 
Buenos Ayres Gd. Nat, Trams. ., 5% per cent. Pref. Deb Direct West India Cable Co., 4 per cent. Deba., reg. 
Bonds, Red., 1-1,500 .................................. 100 101-105 within 1-1,200, Беб..................................... 100 .. 1004-1024 
6 per cent. Deb. Bonds, Red., 1-2,275 . 1 100-104 Eastern and South African, 4 per cent. Mort. Deba., within 
Buenos Ayres Lacrcze Trams. Co., Stg. 5 per cent. 1st Mort. 1-3,000, i...... p n жж ды канунда wants 101 103 
Deb. Stock, Bad. ...................................... 100 . 91-93 ———— per cent. Reg. Mort. Debs. (Mauritius subsidy), 
Oalcutta Tramways, Ord., Nos 1-137,610 .................. 5 6-69 1-8 000, 19139, ³ꝛ d ⁰⁰k ta Re SED 25 .. 100-102 
— 5 per cent. Cum. Pref., Nos. 1 30,000 .............. $5. Eastern 8 Australasia and Ob ina, 1.300 000........ 10 RED 
^4 per cent. lst Deb. Stock, T 100 103-1 4 per cent. Mort. Deb. Stock. Perp ................ 100 .. 1004-1024 
Cape Electric Tramways, Nos. 1480, ooh esa gant 1 3/16-7/16 Eastern Telegraph Co., Ordinary stuck .................... 100 .. 1355-1356 
City of Birmingham Tramways 2 per r cent. Cum. me 5 44- 34 per cent. Preference stuck .... -.......... 100 .. 844 
4 per cent lst гру eb , 1» 000 (1917) . . 100 -1 4 per cent. Mortgage Debenture DUAE ............ 100 .. 1004-1024 
City of Buenos Ayres Trams. Oo. (1 04) 1 -248,000 .......... 5 ..59/16-5 15/16 | Great Northern le:egraph co. (-f олор) PP 10 .. 274 
per cent. Deb. Stock, Кеа. ff 100 99-10 Halifax and Bermudas Cable Cu., 44 per cent. lst mort. 
Colombo Miectric Tramways and Lighting, 5 per ceut. let Debs within 1-1,200, Ңе4@.............................. oe Я и 
M e Debenture Stock Вей. ...................... 00 88-91 Todo- Кого Telegraph Co. . £o 
Cork Electric Tramway and Lightiog Co., Ordinary ........ 10 15-14 Mat com's Wireless 1elegraph Co, "Nus. 250, 55 6 150. 1 be Эл 
per cent. Cum. Ртеї.............................. 10 129-132 Monte Video Telephone Co., Ordinary. 1- 72,080 . ae L зз EE: 
4 cent. Debentures ............................ 100 95 per cent. Preference, ко; one 1 ДЕЕ 111 
Dublin United Tramways (1896), Ord , Nos 1-50. 000 . 10 121-154 National Telephone, Preferred . 100 11 
6 per cept. Pref., oa кнын 10,000 5 10 -134 Deferred stock .. HUE 0 115 
54 per cent. Mort. Dobe., 1-3,000 Red . . 100 -95 6 per cent. Cum. First Frei 10 10.121 
. Hastings and d Dist. Elec. Tram. Co., 4) pe Deb. шк, Red.. 100 93-96 —— — 6 percent Cum. Seoond Pref...................... 10 104-124 
Havana Electric Railway Consolidated Mort а per: cent. —— — per cent. Non. Cum. bird Peer ee 5 
50-year Coupon Boncs of 1952, 1-6957 . „........ $1,000 .. 82-87 34 per cent. Deb. Stock, Red.. eee ss ss 100 . 994-1014 
Imperial Tramways, Ordinary........................... . .. all .. 18-19 4 percent Deb. Htock, Red.. "——— -АОО 1024-1094 
6 per cent. Cum. Pref. FFC 13-14 Oriental Telepb: no and Electric Compauy.. РИТЕ Е l md 14-19 
per cent. Deb. Block... oos lida 100 108-11 6 cent. Cum. Pref .. xs 1711 
Isle of Thanet Electric Tramways and Lighting, 5 per cent. Pacific and European Tel., 4 p c. Guar. Debs.. Red., 1 Hi 650 100 .. 99-102 
Cum. Pref., Nos. 30,001-60,000 .......................... 5. -1 United River Plate Tele. Co., Urdinary, кш. 000 . 25 ы-ы 
4 per cent. ist. Mt. Db Stack, Red.. 100 .. 5 per cent. Cum. Pref., 1-40, e 5 
Kalgoorlie Electric Tramways, 1-250, O0 osoen. 1 .. 1/82-3/32 44 per cent. Debenture stock, ked. .. . 100 . 1004-1 
—— 5 per cent. “А ” Deb. Stock ...................... 100 ..  85-89xd Telephone Co. of Egypt, (t per cent Deb. Stock, Ked.. . 100 1 
— —— 6 per cent. “ B" Deb. Stock . . 100 .. 5.73 xd West African Telegraph Оо, .............................. 10 -1 
Kidderminster and District Lighting aod Traction, Pref.. 5 .. 10-0 W est, Coast of America, 130 30,000 and 53,001-53,008 . 2 1 5 16-1 7,16 
Lancashire United Tramways, Limited, 5 per cent. Prior 4 p.c. Debe., 1-1, 500, guar DAC 8 1 -102 
Lien Deb. Stock, Веф................................... 1 91-94 West India and Panama Tele 10 8-3 
£296 500 2nd Mort. Deb. Rtock .................... — .. — — 6 per cent. Cum. lst роо кешек еер. LU 84-83 xd 
lecto Tramways, Limits, Grd, fully paid)........ — — — —— 6 per cent. Cum 2nd Preference . J 8-9 
Lisbon Electric Tramways, Limited pros 1-594, 188. l ux 1-1} ———— per cent. Debs., Red „4.5444. 100 . 101-104 
6 per cent. Cum. Pref., Nos -425,555.............. Iu 1-14 Western Telegraph Со., 1 120 b sess... 10 . 15-1 
5 per cent. Mort. Deb., 18,00 Rel ee 100 е 90-95 ——— 4 per cent. d dei eeseeeeseogenseee 100 ee 101-1 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 


Trafic Returns for Increase or Miles of Accounts for past year. 
week. decrease. track open. 
Line 
Total | Passengers | Car miles 
Ending| 1908. 1907. | Ending |receipts| carried. run. 
А £ 2 d. 
Aberdeen Corperation .......... June 17 | 1,917 May 51| 72,605 | 17,676,000 | 1,529,682 0 98 
Ayr Corporation ›› 375 „ 150 16,285] 3,605, 578,834 | 87 
Baker Street and Waterloo Ву... „ 20| 50° = = = = 
Birkenhead Corporation 26 66 „ „ „ 99 21 1,07 85 23-535 March 51 55,408 11,696,691 1,524,745 
Birmingham Corporation „ 15| 7.444 51| 18,557 | 5,252,098 215,345 
Blackburn Corporation ........ Мау 20 1,125 é 54,951 | 10,094,028 | 1,002,572 
Blackpool Corporation June 181, = Е = 
Blackpool-Fleetwood Trams..... — — — Dec. 31; 34,819 2, 707, 918 625,110 
Bolton Corporation ............| » 21| 2,478 192 March 31| 111.294 | 23,410,690 | 2,411,969 
Bournemouth Corporation. | » 17 | 1,539 6 „ 51| 85,665 | 13,503,010 | 1,766, 
Bradford Corporation ..........| » 13| 5,80 + £06| + 98 | 95 51| 232,427 | 46,728,977 | 5,167,261 
Brighton Corporation e Г. Abe б 391 [T 9) + 110 |173191|17-191 “ 51| 50,652 | 10,769,310 | 1,798,¢05 
Bristol Tramway Company......| » 19| 4787 | 5, + £2) — 554 514 , 31256, 769 46,902,257 | 6,178,886 
Burnley Oorporation............| » 20| 1,159 | 1,218 |- 68] — log | 193 „ 31| 63.699 11,967,4:8 | 1.205,83 
Burton Corporation ............| s 21 257 26|- 39 — „ 51 15,576 5,585,527 421,317 
бага? Corporation ............ Маг. 7| 1,86) | 1,820 |+ 40 — 124b 12225 „ 51 106,550 | 24, 338,164] 2,624, 
Oarlisle Tram ways Company .. . June 20] 175 180 |- 5 r 20 | 8:5 85| рес. 31| 10,253 2,790699 | 350,417 
Oentral London Railway........ » 7,091 | 5,426 |-r1,625| + 3,14) 6 6 „ 51|549,298| 43,057,997 | 1,279,698a 
Charing X, Euston, & Hamp. Ry , 20| 3,540 | — — — 72 62 = = = = 
City and South London Railway | , 21 3,101 | 3,225 | — 124 + 6,097 9 64 |А June 50| 88,456 | 10,048,780 = 
Colchester Corporation . ...... » 16 302 206 |+ 96 = 8 8 |*March3)| 10,588 2.457,5 520,788 
Cork E. T. and L. Company ....| „ 18] 488 | 620 |- 22) - 109 | 154| 154 | Dec. 51| 25,052 | 5.966,564 | — 891,9:8 
Croydon Corporation » 1? 1.972 — — — 130% 12 6 March 5 62, 055 13,514,918 1, 02 408 
Darwen Corporation ............ * 19] 233 254 |- 26|- 47 723 7:95 ghi з a m 
Dover Corporation „ 13 252 218 | + 351 — 168 42 43 31| 12,468, 3,178,063 328,406 
Dublin and Lucan Electric Ву... » 19 136 138 |- 2+ 1867 63] 63 = БР: - 
Dublin UT: „ " 19| 5,420 | 6,506 | 41,086) + 2,745 | 5% | 483 = m ES 
Dundee City Tramways ........ April 8| 1,144 | 1195 |- ^" — 22 22 May 15 57,672 | 15 554.905 1,162 792 
Bast Ham Corporation.......... June 20 16 — 85|- 518 | 14 | 14 | March 51 47,140| 15,049,240 | 1'062,151 
Glasgow Corporation. » £0| 18,081 | 17,675 | + 406| - 5,017А 1774 | 169 May 31| 887,581 | 224,063,098 | 20,350,367 
Gloucester Corporation ........| » 10 399 275 |+ 124| + 77 | 15 | 15 | March 31 16,055 3,182,111 579,886 
G.N., Piccadilly and Brompton. » 20 5,400 | 4,210 | +1,230) +37,141 | 9 | 9 — = = = 
Halifax Corporation ............ May 5| 1,490 | 1,515 — 25 — 52°574| 37 „ 31) 77,996| 18,893,242 | 1,624,275 
Huddersfield Corporation ...... June 20 | 1,580 | 1,606 |- 26| 419.557 354 35 31| 81,196 | 16 252,160 | 1,804,745 
Hull Corporation m 2,382 | 2383 |- 1| — 26 | 26 » 31 121,186 29,151,543 | 2,966, 
Ilford тайоп.............. Мау 2| 410 49 |- 39| — 104 | 10 51] 26,499| 6,586,754 615,11 
Hesston rporation .......... Jane 17 121 143 | - 19|4 41 оё 2 » 5,4 ER 15,1 7 
kcaldy Corporation.......... May 6 249 - — 7 7 May 15| 15,702| 4,640,618 
Кае» United Tramways ..June17| 1,618 | 1241 | + 277| + 1488 55% 39° Ау 4 2 466,919 
Leeds Corporation „ 13| 7881 6726 | -1,155| + 1,554 | 964| 964 | March 31| 527,794 | 73,024,853 ,185 
Leicester ration .......... г 20 2,159 2.301 | - 14 — 420 420 а 8 indi 7,598 
Liverpool Corporation .......... „ 15| 11,672 | 11,131 |+ 641] - 1,713 10 Dec. 51| 563,793 | 122,094,528 | 12,115,934 
Liverpool Overhead Railway... „ 21| 1, 526 | - 102| - . 808A! 9-25 | 6-65, June 50| 77,568| 10,957,148 | 1,102, 
London County Oovnell ........| , 6 | 36,708 | 51,521 | .-5,181 + 30,307 | 98 | 98 | March 31 1878,01 314,227,090 | 30,130 297 
Lowestoft Corporation » 20 1|+ 6 $4 | — | Sept. 50| 11,009| 2,622,922 545,190 
Maidstone Corporation ........ » 11 284 103 |+ 79 — 34 2 | March 51 6,9153 1 186,566 157,050 
Manchester Corporation ........|May 25| 15,519 | 17,869 | - 2,320| + 4,837 | 172 | 161 „ 31 719,673 | 143,264,501 | 15,623,459 
Metropolitan District Rallway . June 2) 9,579 | 7995 | 41.286 | 423894 | 24 24 i — = — 
Metropolitan Railway ..........| » 2l| 16,012 | 16,155 |+ 459 | + 4,252 | 234 June 30| 657,794 | 97,639,554 — 
Nelson Corporation ............| » 2 136 14 |- 10|-. 126 23 23 | March 51 7,309; 2,035,300 203,203 
Newcastle-on-Tyne Corporation..| , 20 3,700 | 4018 | – 348| — 4,422 | 594 | 573 „ 31 210,491 | 45,506,468 | 4,265,174 
Newport (Mon) Corporation.. „ 15 968 846 | + 122 - 894 | 14% | 14 $1| 32,421 | 7,760,405 772.753 
Oldham ration May 3| 1,894 | 1871 |+ 25 - 321 251 354| „ 25 84.48 18,047,751 | 1,818,444 
Portsmouth Corporation........Junel5| 2,634 | 19:6 |+ 78 — 28) | 284 „ 51| 98,911 | 20,668.825 | 2,199,825 
Reading Corporation „ 11 84 618 |+ 186| — 134 | 1% „ 31| 32,661 | 8,130,179 918,825 
Rochdale Corporation — = = — 20:9 | 20:9 » 9] 54,138] 9,749,202 | 1,201,364 
Rotherham Corporation ........| — — — — 10 10 » Ol; 25,916 65,745,298 618,211 
Salford Corporation ............| » 15 6,241 4,560 | +1,681 — — — — = ш € 
Scarborough Tramways Co = — — — — 4786 478с| Dec. 31 7.779 1,557,845 228,255 
Sheffield Corporation .......... » 14| 6,5888 | 5,537 71,051 + 35 | 654 | 653 | March 25 276,907 | 73,966,299 | 6,804,656 
Southampton Corporation ...... May 6| 1079 | ‘952 |+ 147 + 202 18 | 18 „ 31 49,185 9,437, 1,145,085 
Southend-on-Sea Corporation. . . June 17 432 384 |+ 48) + 263 9 9 „ 31| 20,0076 | 4,421,728 390,578 
Stockport Corporation .......... — -— — = — 25 25 „ Ol; 50,127, 8,617,127 | 1,248,656 
Sunderland Corporation ........ „ 21 1,159 | 1,475 | - 314| - 2,910 | 20 | 20 „ 31| 72,396) 17,483,132 | 1,535,425 
8windon Corporation .......... = — — — — 43 44] „ 51 8, 500 2,675,221 224, 417 
Torquay Tramways ............ » 18 285 150 |+ 135 — 16 — — = = 
Wallasey U. B. C.... „ 20 9849 885 ＋ 65| + 546 12 68 12˙43 { ,, 51| 42,810 3,312,592 890,906 
Warrington Corporation — — — = — 64 51 19,204 | 4,965 296 429.785 
West Ham Corporation ........ „ 18| 2,146 | 2,329 | - 183| — 4,129 17 1149 „ 511 189.881 | 35,502,836 | 2,556,854 
Wolverhampton Corporation.. „„ 17 782 832 |- 5j- 59 | 20 20 » 51| 435,825, 9,276,025 965,153 
* 190-6 figures. { 1907-8 figures. — t And 88 miles of interlacing track, 4 Train mile o Milos of route. — ÀMalf-years figures 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY | by passing a continuous current of known value through 


PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


QUESTIONS. 
1651. Discuss and explain the blow-out action of the magnetic field 
on the electric arc.—L. D. L. 
ANSWERS. 

¿estion No. 1 022.—In a power-house with three-phase current, two 
500-kw. three-phase transformers are run in parallel to raise the 
pressure from 3,000 volts to 10,000 volts. If required to add a 
1.000-kw. transformer, what perticulars are required by the 
designer so that the three transformers may run in parallel and 
each doing its proportion of the load. Give the tests necessary 
to get the above data. 

Answer to No. 1,022 (awarded 5s.).—The necessary 
conditions for two transformers to share any given total 
Joad in proportion to their respectivo normal full-load 
outputs are that, when supplied with current at the same 
potential on their primary windings, the secondary terminal 
voltages should be the same with the transformers on open 
circuit, and also the same when each transformer is carry- 
ing its normal full load ; in other words, thé drop in volts 
between no load and full load must be the same in each 
ease It follows, then, that at any intermediate load the 
terminal secondary voltages will be of the same value when 
each transformer is doing its proper proportion of the load. 
The voltage drop of the transformer for any given load 
depends entirely upon ite reactance, and as the reactance 
is definitely fixed by design of the apparatus, it is only 
necessary to ascertain this reactance to be able to determine 


VARIABLE VOLTACE SUPPLY 


SECONDARY 


Ro 
NON-INDUCTIVE AMMETER 
Fic. 1. 


the voltage drop with any load. This can readily be done 
experimentally. The reactance of any circuit of resist- 
ance R, inductance L, and frequency f is given by the 


expression 4/RK*4-(2 r f L)?, and the relation between the 
current and voltage applied to such a circuit is given by 
C= — È 
JR? (2 r f LÈ 
where C and Е represent current and voltage respectively. 
This gives us a simple method of obtaining the reactance 
of an alternating-current circuit. 

The particulars of the 500-kw. transformers required 
by the designer of the 1,000-kw. transformers will be as 
follows: (1) Ratio of secondary terminal volts on open 
circuit to voltage applied to primary. This is readily 
obtained by taking simultaneous readings on primary and 
secondary voltmeters with secondary on open circuit. (2) 
Drop in volts on secondary between no load and full load. 
This is obtained by short-circuiting the secondary winding 
through а non-inductor ammeter and applying a voltage 
to the primary, which is adjusted until the normal full-load 
current is indicated in the secondary ammeter. This 
primary voltage is then noted Fig. 1 sbows diagram of 
connections for this test. (3) Resistances of primary and 
secondary windings respectively. These are best obtained 


each winding iC repel and measuring voltage drop across 
h 


the winding. e resistance is then obtained by inserting 
values obtained in equation 
E 
Rz 
C 


where E = volts across winding, C = current flowing in 
winding, and R = resistance of winding. 

It may not readily be seen how the second experiment 
gives us the drop in the transformer at full load. Referring 
to equation 

E 


Rs + (25 fL) | 
we have now obtained values for C = the secondary full- 
load eurrent and E = the primary volts required to send 
this current through secondary. e have also determined 
R = the sum of resistances of primary and secondary 
windings (from third experiment). We can, therefore, 
obtain the value of L; f being the frequency of the 
primary and, of course, the secondary circuits. It 
is a simple matter now to calculate the reactance 


МЕ? + (2 17 L)? of the transformer. We see from the 
above equation that a voltage, E, is required to drive а 
current, C, through the reactance / R? + (2 т f L)*—that 
is to say, in driving this current, C, through the reactance 
there will be a drop of E volts. Now the voltage, E, is 
measured on the primary and the current, C, on the 
secondary, and if the transformer had a ratio of trans- 
formation of unity, the value E obtained would give the 
drop in transformer (with load C) direct ; but it is obvious 
that when the transforming ratio is other than unity this 
value E must be increased in the case of step-up trans- 
former and decreased in case of step-down transformer in 
proportion to the transforming ratio. In the present 
instance it will readily be seen that if the transformer 
had a ratio of 10,000 to 10,000 volts, or unity, a greater 
voltage than E would be required on the primary to give 
the full-load current on the secondary. In order, therefore, 
to obtain the actual drop in the transformer, we must 
increase the value E obtained in proportion to transforming 
10,000 ER 
.— ERG 

5,000 
Question No. 1,023. —A travelling truck weighing 11 tons travels 25ft. 

Sketch and describe the best arrangements, size, type of motor, 

and starter, also automatic arrangements for cutting off the 

current when the truck reaches each end. It must be controlled 


a distance of 20 yards from the truck, and overhead mains 
cannot be used. 


Best Answer to No. 1,023 (awarded 10s.).—For the 
purposes under consideration the best type of motor with 


ratio, or E x 


which to equip the truck would be a series-wound motor, 
owing to its excellent starting properties, the brake horse- 
power being, say, 50 at a voltage of 500. In the system 
about to be described the motor brushes would be directly 
connected to slippers or sliding contacts, which would make 
contact on the two insulated third rails, these two third 
rails being treated as the terminals of the motor. The 
controlling apparatus essentially consists of a solenoid main 
switch, M, and solenoid starting switch, S, reversing 
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switch, R. Аб each end of the track would be a limit | downwards on the left-hand side, the direction of the mctor 


switch, L, and L,, which would be operated by a suitable 
tappet fixed in a convenient position on the truck. The 
first operation would be brought about by switching in the 
change-over switch. This would close one of the con- 
trolling circuits, the spools of the solenoid, main switch, 
and solenoid self-starter would be excited, plungers drawn 
up, and thus current would be switched on the line by the 
solenoid main switch, and resistance gradually cut out 
automatically by the solenoid self-starter, thus allowing 
the motor to slowly start up. On approaching the end of 
the track the tappet on the truck would engage the limit 
switch, L,, and the controlling circuit would be opened, 
thus de-energising the spool of the main switch, which 
would open the main circuit and stop down the motor 
automatically, a brake being applied by the same action. 
The next operation would be the change over of the 
reversing switch, when the motor would start up in 
Opposite direction and the cycle of operations repeated. 
The chief advantage of this system lies in the fact that 
it is practically fool-proof, all the various parts being inter- 
locked with one another ; the only manual operation necessary 
would be the changing over of the reversing switch, an 
operation which calls for no particular intelligence on the 
part of the operator. Again, the main switch would only 
be broken at the main switch, and this being provided 
with powerful magnetic blow-outs and renewable carbon 
contacts minimises the evils experienced with heavy 
sparking.—T. Y. P. 


Answer to No. 1,023 (awarded 7s. 6d.).—The question 
does not state what speed the truck is required to travel at, 
so we will assume that it travels 100ft. per minute, and 
the diameter of the track wheels is 10in Assuming 40lb. 
per ton for amount of power required to move truck, 


BH Poe Loud 

55,000 55,000 

So that if we adopt a standard series-wound 2-b h.p. motor, 
500 r.p.m., we will have a motor which will allow for tbe 
track not being dead level. Between the motor and the 


truck axle we will require a set of reduction gear to give 
us 38 r.p.m. on the truck axle, which equals a ratio of 


55 = 151 to 1. Spur wheel on the truck axle, A, to 


have 48 teeth four diameter pitch, and 2}in. wide; pinion 
on second motion shaft, B, 12 teeth; wheel on second 
motion shaít to have 40 teeth four diameter pitch ; pinion 
on motor shaft 12 teeth. The pinions in both cases being 
made from forged 4 carbon steel blanks, and the spur 
wheels by means of 4 carbon steel rings forged from the 
solid, without welds, and shrunk on to cast-iron centres. 
On the motor shaft a cast-iron brake drum will be required, 
10in. diameter and 4in. face, to take a mechanically 
operated brake, C. The starting switch, D, is bolted to 
the under side of truck, and is operated by means of two 
rocking rails, E and F (similar to those used on the rail- 
roads for signal interlocking), which come into contact 
with rollers on the levers on the starter. The rocking 
rails, E and F, are worked by means of the lever, H (which 
may be any distance away), a length of 1lin. diameter 
shafting, and two cams, O and P. If the lever, Н, is moved 
downwards on the right-hand side, the rocking rail E is 
lifted up, and the mechanical brake, С, is lifted clear off 
the drum, and the reversing switch moved over; then the 
main switch (inside the starting switch) is put in. Once 
the main switch is put in, the circuit being made through 
the motor and resistanee, the motor will start running. 
The resistance switeh is geared up to the motor sbaft by 
means of a lin. belt, the resistance switch being moved 
round by means of a ratehet wheel and pawl, worked by 
means of an eccentric, step by step. When all the resist- 
ance is cut out of circuit the pawl is lifted clear, and 
another pawl holds the resistance switch in the “оп” 
position. To stop the motor, the lever, Н, is moved to a 
vertical position, which allows the rail E to fall: the 
resistance switch then returns by gravity to the position 
in which all resistance is in circuit. The main switch next 
comes out by means of a strong spring and gravity ; the 
brake shoes then grip the brake pulley, and pull the truck 
up in some two or three feet. If the lever, H, is moved 


=1:3 b. h. p 


is reversed by means of the reversing switch, and the truck 
runs in the opposite direction. Ву tbese means, instead 
of providing automatic cut-out switches at the ends of the 
track, the rocking levers are cut short, so that when the 
truck bas travelled far enough in either direction the 
rollers on the end of switch levers run off the end of 
the same and allow the starting switch to return to the 
* off" position and the brake to come on. To start the 
truck back on the return journey, the lever, H, is moved 
over into the opposite position, the rocking rail, which is 
not cut short at that end, comes into contact with the 
switch lever roller, and thus starts the motor running. 
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The current will have to be picked up by means of 
collector shoes and, say, two No. 5 S.W.G. hard-drawn 
high-conductivity copper wires.--C. С. 
Questiow No. 1,027.—Diseuss the use of equaliser rings. Give 
diagrams of connections and best method of making the same. 
Best Answer to No 1,024 (awarded 10s.).—The use of 
equalising rings bas heen found to be almost essential iu 
the ease of m'iltip lar machines above about 100 kw. with 
parallel (or lap) wound armatures. Without them the 
armature may be seriously unbalanced—:.c, unequally 
loaded—at the different sets of brushes, owing to slight 
inequality in the fluxes from the different poles, and this 
gives rise to sparking at certain brushes and to bucking ` 
(violent rapid fluctuations in flux due to armature reaction, 
and leading to serious mechanical vibration, and eventually 
to flashing over at the commutator). Ву fitting a few 
equalising rings, each of which is connected to the winding 
at a number of exactly equidistant points equal to the 
number of pairs of poles—i.¢., to points separated by а 
total conductors 
number of pairs ot poles 
the inequalities of the flux are rectified by internal currents, 
which, though adding somewhat to the heating of the 
armature, do not cause sparking. The action of the rings 
can be followed by means of a simplified diagram, such as 


number of conductors equal to 
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Fig. 1, іп wbich the armature winding is represented by 
the outer circle, whilst the inner circle represents an 
equalising ring. Suppose that, owing to reduced air-gap 
ог to increased number of turns, the pole N, gives more 
flux than pole N,—e.g, 1 megaline against '8 megaline— 
the flux of №, will divide up equally between S, and S, 
'5 megaline going to each, аз shown by the dotted lines. 
From N, 4 megaline goes to each S pole, the total fluxes 
from the four poles being 1, ‘9, 9, and `8 megalines respec- 
tively. The voltages induced in the four quadrants will 
be as represented by tho arrows, quadrant C B being least, 
quadrants A B and C D being greater as ‘9 : 8, and quad- 
rant A D greater as 1 : 8. 

If the machine is on open circuit and the equalising 
connections occupy the position shown, a current will circu- 
late inside the armatures in the cireuits C B A E F C and 
CDAEFC. If the macbine is loaded an actual current 
may not circulate, but a corresponding increase in the 
current in quadrants A D and A B and decrease in 
quadrants C D and C B will occur instead. Qv:adranta 
А D and А B carry currents іп the normal direction aud 
equal in amount, and, therefore, assuming that the brushes 
are neutral, tbe flux from N, to S, is neither weakened nor 
strengthened. The currents in C D and C B are both in 
the reverae direction from the normal and equal in amount, 
so that tbe flux from N, to S, also is not affected. The 
flux from Ni to S, however, is weakened, because quadrant 
C D carries current in the same direction as quadrant D A— 
¿e., the effect is the same as if the brushes were given a 
large forward lead In the same way the flux from N, to 
S, is strengthened. With this particular position of the ring 
connections, therefore, a definite equalising action occurs— 
i.e., the ring currents tend to weaken the strong pole and 
to strengthen the weak pole, and thus rectify matters. 


Frc. 1. 


By using a number of rings, each connected to tbe 
winding at as many equidistant points as there are pairs 
of poles, and distributing these points fairly evenly over 
the whole winding, there will alwavs be one or more rings 
in approximately the position shown in Fig 1, and the 
equalising action will go on more or less continuously. 
When no rings are provided, the same sort of equalising 
action goes on, but over the brushes and through the 
brush connectors, thus causing sparking and also necessitat- 
ing larger equalising currentes, because the brush connectors 
only take the place of a single equalising ring, so that the 
equalising current is concentrated instead of being spread 
out over a number of rings. The equalising rings are 
perfectly fixed at the back end of the armature by cleats 
inside the winding support. The rings should be of cable 
or copper strip of about the same section as an armature 
conductor. The connections to the winding should he 
readily detacbable—i.c., they should be made with screws 
tapped into the back loops of the armature end connections 
rather than with solder. This point is important, because 
when the rings are connected, it is practically impossible to 
tell whether heavy equalising currents are passing on test, 
whilst if the rings can be disconnected it is a simple matter 
to adjust the magnet poles on test after the machine has 
been finally erected, so that very little, if any, magnetic 
differences shall exist. One way of carrying out this test 
is to disconnect the brush connections—i.e., the heavy con- 
ductors which connect all the + brushes together and those 


which connect all the - brushes together—as well as the 
equalising rings, and to run the machine round. fully 
excited. Ii the volis between the different + and – brushes 
all rouud are then read with a volimeter, any inequality in 
pole strength will appear as an increased or decreased 
voltage. 
the air-gap, or by taking a few shunt turns off certain poles, 
it is then easy to obtain the required equality of voltage, 


By shifting the magnets slightly so as to readjust 


which will ensure the absence of any large equalisiny 


currents on connecting up the equalising riugs.—Q. 


Answer to No. 1,024 (awarded 7s. Gd ).—The necessity 


of baving equaliser rings оп continuous-current armatures 


is due to the inequality in the distribution of E.M.F. in 
the armature winding. Suppose in a four-pole machine 
one of the poles is not excited to the same degree аз the 
others. Consider the effect this will have on (1) a series- 
wound armature, (2) a parallel-wound armature. 


lo. 1 — Series Winding. 


Fig. 1 is a diagram of a series winding. Suppose the 
weaker pole is opposite the conductors 4, 5, 6, 7. In this 
winding there are only two circuits through the armature. 
Tbe conductors 5 and 7 passing across tbe weak field will 
have a smaller E.M F. induced in them than those at the 
opposite side of the armature This will decrease the total 
EM F induced in that section. But the eonduetors 4 aud 
6 also have а smaller E M Е. induced in them, and they 
belong to the other section of the winding Thus the 
E M.F. in this section will be practically the same as in the 


Fic. 2.— Parallel Winding. 


other, and there will be no appreciable effect beyond а 
slight decrease in the terminal E.M F. Now consider tbe 
parallel winding. Here there are four cireuits—1, 14, 17, 
12; 16, 3, 18, 5; 11, 6, 9, 4, 7, 2; and 8, 13, 10, 15. 
lf conductors 4, 5, 6, and 7 are passing across the weak 
field, there are ошу two of the groups represented, and the 
E.M F in these two groups wili be less than that in the 
other two. There will tbus be more current drawn from 
the latter two sections, which woud cause greater heating 
losses, and sparking at tbe brusbes of these two sections, 
To obviate this, those conductors in the winding which 
ought to be at equal potentials are connected to short- 
circuiting rings called equalising rings. Currents will then 
flow through these, which will tend to equalise the distribu- 
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tion of current in the armature. 
needed in the case of series-wound armatures, as such 
windings automatically equalise the distribution. There 
may he as many of these equalising rings are there are 
conductors per pair of poles in the armature, but more 
than ten are not needed for even the largest sizes The 
conductors to be short-circuited are distant from one 
another by twice the pole pitch. 


Fig. 3 is a diagram of the connections to equalising 
rings on a 36-conductor armature. Only three rings are 
shown, but there may be six. Опе of the best methuda of 
making these connections is to have the rings clamped 
against the back of the commutator. The rings have lugs 
cast on them as in Fig. 4, the number of lugs depending on 
the number of conductors to be short-circuited—that is, 
equal to the number of pairs of poles. The connections 
from the armature to the commutator may then be passed 
through these lugs and connected thereto. Auother 


ak 


Fid. 4. Fic. 5. 


method used by the Oerlikon Company in some of their 
armatures does away with the rings altogether. Instead 
of connecting the armature conductors to the commutator 
by a single strip, a strip of copper of the shape shown in 
Fig. 5 is used. The middle part is connected to the arma- 
ture conductor and the two ends to the commutator. The 
distance between them is equal to twice the pole pitch. In 
this way each conductor is connected through a commutator 
segment to the next conductor to it, which shoula be at 
the same potential, and thus the connection is made right 
round the armature.—J. H. 


Answer іо No. 1,024 (awarded 5s.).—In armatures with 
multiple-circuit windings cross currents are liable to be set 
up, which will cause sparking and undue armature heating. 
The chief cause of this trouble is the armature being out 
of balance—that is, the armature not being concentric in 
the field. For example, after a machine has been running 
for some time, the bearings will wear down a small frac- 
tion. The air-gap at the top will be widened and at the 
bottom reduced. As the air gap plays a very important 
part in the total reluctance of the magnetic circuit, the 
change will produce a diminution of flux at the upper poles 
and a corresponding increase at the lower poles. The 
E. M. F. s will consequently be unequal, and the potential 
of the brushes in parallel on the collecting rings will differ. 
As these rings are of low resistance, a small difference of 
potential will cause heavy equalising currents to flow 
through them. Similar conditions are produced by faulty 
magnet castings, such as blowholes in the iron, also 
badly-excited field coils, turns short-circuited, etc. If 
two or more points of the armature winding which 
are at nearly equal potential are connected together by 


Of course, these are not | 


means of rings, this would equalise the amount of current 
collected at the various brush spindles, and so do away with 
the above mentioned trouble. The current produced in 
the rings vill be an alternating current, for the potential 
difference between any two points will reverse as the 
armature revolves. These currents will tend to remove 
the cause of their production—namely, the difference of 
pole flux. Being an inductive circuit they will be out of 
step with tbe potential difference producing tbem, and tben 
will tend to increase the compensating effect. The rings 
are usually made of insulated copper strip or cable, and are 
fixed at the back end of the armature in wooden cleats or 
in iron clamps and insulators. Often they are put inside 
the commutator. Any number of rings may be used. 


Equaliser Connections, 6-^ ircuit Winding, 924 Conductors, 
462 Commutator Parts. 


Equaliscr Connections, 8-Circuit Winding, 928 Conductors, 
464 Commutator Parts. 


The number of rings generally employed vary between 
four and ten, according to the size of the armature. It is 
not usual to fit equalisers on machines under about 70 kw. 
capacity. It will be seen that when designing an armature 
to be fitted with equalisers, the number of conductors 
ehosen should be such that the number of poles is a factor 
of the number of conductors. The rings should be of 48 
low resistance as possible without making them of undue 
size. It is advisable, where possible, to electrically balance 
the armature before connecting up tbe tappings. In 
double current machines giving three-phase currents sue 

connectors serve as equalisers, even though no three-phase 
current is being taken from the armature. The diagrams 
show equaliser connections for a six and eight pole 
winding —H. Т. A. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 


PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construetion work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 


coneisely with the points at issue, and should not exceed 


about one thousand words in length. Discursive answers are 


apt to be discarded, owing to the space they would occupy. 


We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 


of these answers. 


should be signed by the author. The matter must be 
written on one side only of the paper. 
sent at any time. 


QUESTIONS. 


1,032. Particulars are desired of best type of relays and main solenoids 
used in connection with electric lifts (push-button control) on 
board ship, especially with reference to the precautions adopted 
to prevent the circuit being broken by vibration, shock, ete. 
Also what are the voltages most commonly used in ships? — 
ALPHA. 

1.055. Explain method of design of static balancers, for balancing on 
three-wire system. —W. H. J. 


ANSWERS. 


Question No. 1,0250. —O wingtothe installation of a new reversible booster, 
two 40-volt, 30-ampere motor-driven dynamos, formerly used for 
charging the regulating cells, are thrown out of use. It is pro- 
p to use these for charging portable cells. Аз the cells to be 
charged vary from those in an electric landaulette of 100 ampere- 
hours to small ignition cells of 10 ampere-hours, the number of 
charging circuits must not be less than seven, so that large and 
small cells can be charged at the same time at different rates. 
One dynamo would be used entirely for charging the landaulette 
cells, and the charging rates required for the other cells are eight, 
five, four, three, two, one amperes. What is the most economical 
method of arranging the circuits? Both dynamos have field 
regulators giving 0-40 volts. 


Best Answer to No. 1,025 (awarded 10s.).—A suitable 
system of connections is shown in Fig. 1. The switchboard 
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is provided with two main 'bus bars, the positive being on 
the top. This bar is split into two sections, and the 
boosters are connected as shown ; their negative terminals 
both going to the lower 'bus bars and their positive 
terminals being each connected to one section of the top 
"Ров bar. The circuits are seven in number, and, taking 
them from the leít, are as follows: No. 1 is connected 
Straight to the left half of the top 'bus bar and through a 
two-way switch to the bottom 'bus bar. The others are 
connected to the right part of the top bus bars through 
suitable resistances, and to the lower 'bus bar through the 
two-way switches, as shown. For the 8, 5, 4, and 3 ampere 
circuits the resistances may be conveniently made of some 
cheap resistance wire, and should have a resistance of 5, 8, 
10, and 13°3 ohms respectively ; they can be wound on 
metal cylinders, which should be covered with thick 


Questions may be 


asbestos sheet and should be provided with adjustable con- 
tacts to allow of their resistances being varied at will. For 
the 2 and 1 ampere circuits, as these would require resist- 
ances of 20 and 40 ohms respectively, it will be best to 
provide a number of lampholders connected in parallel, a 
small adjustable resistance of a few ohms being in series. 
The current may be adjusted by altering the number or 
size of lamps. A switch should also be provided to allow 
of the lamps being short-circuited, so that when the 
boosters are running on low volts the current may 
be regulated by means of the adjustable resistance. 
The two-way switches are provided to allow of an ammeter 
being inserted into any circuit and the charging current 
observed. These switches need not be an expensive type; 
the ordinary two-way tumbler switch would do up to the 
eight-ampere circuit, but for the large current circuit a 
larger size would have to be used. A voltmeter and multi- 
way switch is also shown. 

In using the board, when the landaulette requires to be 
charged its cells are connected to the end circuit and 
No. 1 booster is run up, its voltage being regulated to suit 
the charging current required. At the same time No. 2 
booster may be used for the other circuits, the booster 
being set to give the highest voltage required for any 
circuit, the resistance of that circuit being short-circuited, 
the resistance on the other circuits being adjusted to give 
the required currents. If necessary, all circuits may be 
connected to No. 1 booster by linking across the two top 
halves of the bus bar; also No. 2 booster may be used to 
eharge the landaulette cells, or both machines may be run 
ip parallel. At any time the C? R losses are reduced to a 
minimum on the system as the booster may be set to give 
the voltage required on the largest circuit with all resist- 
ance cut out, and the other circuits will then have their 
minimum resistance in circuit. If only one or two of the 
small circuits are required when charging the landaulette, 
these may be charged from the same machine, and there 
will be no waste, as there would be if both machines were 
running.—E. V. C. 


Answer to No. 1,025 (awarded 5s. ).—To simplify matters 
and reduce cost of apparatus to a minimum, the arrange- 
ment shown in sketch may be employed. A slate panel is 
fitted with two externally shunted ammeters, one normally 
for use on the heavy current side, the other for the light. 
The shunt leads are terminated with plugs to fit into holes 
in the shunt resistance terminals, and then the meter can 
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be easily used on any circuit. The heavy current circuit is 
composed of a pair of clip fuses (Reyrolle pattern), on 
which the machine leads terminate, an ammeter shunt, and 
a Paul's carbon-plate resistance The other circuits are 
arranged on the other machine, the main leads, as before, 
terminating in clip fuses. From there one is carried to a 
bus bar to which are attached seven ammeter shunts, con- 
nected in turn to seven terminals ; the other lead is carried 
to а bus bar forming a common connection to seven carbon 
resistances. The ammeter shunts can be easily made up in 
the test-room, out of resistance wire or strip, whilst the 
carbon resistances necessitate only a small expenditure. - 
There is one common terminal plate, into which glass rods _ 
are slipped. These rods support carbon plates, Sin. by lin. 
by jin., and when in position are fixed by a strip of brass, as 
shown in sketch B. Another set of glass rods prevent the 
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carbons falling outwards, as shown in section C. The plate 
at the other end of the resistances is tapped for milled 
headed bolts, which serew up into а small plate of equal 
size to the carbon, but faced with red fibre. The connec- 
tions from these resistances are taken from copper plates, 
which can be inserted any where in the length, thus varying 
the amount of resistance in use, whilst the thumbscrews 
form the final variation for current adjustment. If all 
circuits are wanted, it will be found most convenient to use 
both ammeters on the No. 2 machine circuits (this has to be 
borne in mind when obtaining the meters). The procedure 
would be to put on circuit 1 at, say, 4 amperes, 2 at 24, thus 
ó at 2, etc. When all are ready raise the main voltage, 

ually checking out current taken on each circuit. A 
ittle practice will show the attendant what to allow so 
that all circuits will come up to the correct current.— 
R. M. MoBERLY. 


Question No. 1,026.—Discuss theoretically the question of sparking in 
a direct-current multipolar generator when running under a 
varying load. Indicate the means adopted in design and con- 
struction to ensure sparkless running under these conditions. 
Size of generator, say, 150 kw., or larger. 

Best Answer to No. 1,026 (awarded 10s.).—The space at 
my dis is, I am afraid, very small to discuss a question 
which has received so much attention in the progress made 
in the design of direct-current machines. Is however, 
endeavour to point out & few causes of sparking which 
must be dealt with in the design of the machine (say, 
slotted drum-wound armatures, normally dimensioned “open 
slots"), and to lay out some theory referring to the more 
important pointe. 

o produce sparkless commutation, at the time each 
commutator segment passes under a brush, and so short- 
circuits a coil, this coil must lie in such a field as to tend to 
produce an equal current in the opposite direction to the 
current which reactance tends to maintain. This can be 
done by advancing the brusbes by an amount depending 
on the degree of field distortion, which is dependent on the 
load, or by the use of commutating poles. If the lead of 
brushes be set for full load, the machine will spark when 
running on light load, unless the reactance voltage is kept 
very low, and, therefore, the question to be studied in the 
design of the machine is to keep the reactance volts low. 
In a machine of the size stated (150 kw. or upwards) the 
reactance iig should not exceed three to five. 

With regard to the theory of reactance voltage. 
Inductance, which controls reactance, depends on the 
completeness of the iron circuit round each conductor— 
i.e., on whether the conductor is surface wound, wound in 
open slots or in closed slotse—since this determines the 
number of etic lines set up round the conductor by a 
given current flowing in it. Further, since a circuit of one 
turn has an inductance of one henry if, when one ampere 
is flowing round it, 108 C.G.S. lines are linked by the 
circuit ; if the circuit consists of two turns, not only is the 
magnetising force doubled, but so also is the number of 
turns. This increases flux links. Hence the inductance of 
а circuit increases as the square of the number of turns it 
contains. 16 is, therefore, necessary to keep the convolu- 
tions per segment at one, if this is possible. 

By the well-known reactance formula for any alternating 
current, if L = inductance in henries N = frequency, 
C=current in conductor, then 2 т L N = reactance in ohms, 


and 
2 m L N C=reactance volts . (1) 


In a commutating dynamo, during the time a segment is 
under the brusb, the current in the coil connected to that 
segment goes through half a complete cycle—i.c., from a 
maximum value in the one direction to a maximum value 
in the opposite direction. If D diameter of commutator, 
b = breadth of brush in inches, R = speed (revolutions per 


minute) then peripheral speed of commutator = Z 


inches per second, and time taken for one point on com- 
mutator to pass under one brush—that is, time of half a 
oycle— =? * 60 

тр R 


e. frequency of commutation = N = 


seconds. 
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To find an expression for L (self-induction Maximum 
number of turns short-circuited by one brush = n 


b — 1 mica s : 
f bars = 1 segment +1 mica. 
piel of bare where pitch o gm 

The conductors which are being short-circuited in any one 
gap come from one positive and one negative brusb, hence 
there are 2 n short-circuited turns contained in any one 
gap. Let us consider the inductance of any one of these 
2n turns. The flux is produced by 2 п turns, but linked 
by one turn; henee the inductance of one turn is 2^ 
times as great as if it were acting alone. Let К = flux set 
up in one turn, per ampere in that turn, and per inch 
length of armature, then self induction -I К 10-8 henries, 
where / is the length of armature between end plates, in 
inches. Also the mutual induction of one turn with 
relation to 2 п turns simultaneously undergoing commuta- 
tion = 2 nl K 10-8, If there are T armature turns per 


commutator bar (instead of one as assumed above), 


inductance will be Т? as much —i. e., inductance = 
2һ1К T2 10-5. This expression gives the inductance of 
the windings between two adjacent commutator bars in a 
two-pole machine. For & multipolar machine with wave- 
wound armature it must be multiplied by the number of 
pairs of poles - f. (For a multipolar lap-wound machine 
ф = 1.) e then get : 
L=2n1T?#K 1075 . (0) 
Substituting expressions (а) and (b) in equation (1) we 


get : 
з — 
РЕР n 2 1 xr DRK 2 NU I2 T K 1078 x C 
2 * 60 * 5 


ое that increasing b does not alter the value of 
R.V., because n increases in the same рса 98) | 
- miea 


"E 1 p b- miea 
If for n we write ТУЛЫ bars instead o pitch of bars 
and if B- number of segments, we get: 
b DB. 


= 


т Е, хр 
and if S = total convolutions on armature = B T, 
: S? 
. Т? = Br 
Substituting these values for n and T? we get: 


4r? DRb BIS:: KC 1075 


= CSLI RK 0105 x 10-5. 


B 
K (flux per ampere per ineh length) is a constant which 
must be decided upon by the designer, and is usually put 


as 20. | i 
R.V. then becomes = ese 


i.e. the reactance voltage between two commutator bars 
undergoing commutation is directly proportional to the 
current in each conductor, the square of the total number 
of armature convolutions, the number of poles, if series- 
wound armature (t), the length of armature between end 
plates, and the speed; and is inversely proportional to 
the number of commutator bars It is independent of the 
commutator diamcter and thickness of brush. 

The armature reactance field is at right angles to the 
field due to the poles, and can be reduced in various ways 
by putting reluctance in the path of the cross-magnetisa- 
tion: (1) either by cutting a slot in the pole-piece, as in 
Fig. 1, reducing the pole flux very little, but decreasing 
the cross-magnetisation enormously ; (2) by boring out the 
pole-pieves to larger radius than armature + clearance, as in 
Fig. 2; (3) sometimes cross-pieces of copper are placed in 
pole-pieces (Fig. 3). 

To limit field distortion due to armature reactance : (1) 
keep flux density in teeth and pole shoes high, with large air- 
gap; (2) keep armature ampere-turns per inch periphery down 
to from 300 to 350 (in turbo-generators the tooth density 
is kept low; about 13,000 to 14,000 lines per square centi- 
metre instead of 21,000 to 22,000)—also the winding 
should be as symmetrical as possible; (5) if machine be 
lap-wound, “ multipole ” equalising rings should be used. 


THE ELECTRICAL ENGINEER, JANUARY 10, 1908. 


554 


In addition to the reactance voltage, which cannot be 
eliminated, although, as before stated, it should be kept as 
low as possible, there are several points in the constructions 
which, if not attended to carefully, may cause bad spark- 
ing—viz.: (1) Inequality in air-gap, or in magnetic circuit 
due to bad metal. (2) Unsymmetrical assembly of com- 
mutator segments or brushes. (3) Incorrect brush tension 
(should be ane to 2lb. per square inch) for carbon brushes 
(4) Inexact alignment of brushes. All brushes should reach: 
each copper segment at the same instant. (5) Insufficient 
brush surface (less than, say, lin per 29-30 amperes), due 
to their not being properly bedded. This is frequently the 
case with new machines, and will cure itself. (6) High- 
voltage machine should have high-resistance brush (hard 


Fic |5 


carbon) and low-voltage machine low-resistance brush (soft 
carbon), but copper brushes for turbo-generators, on account 
of wear of commutator, due to high speed. (7) Unsuit- 
able copper and mica in commutator. (8) Eccentricity of 
commutator. If the surface is good and the brushes good 
this will, however, have little effect, unless the eccentricity 
is very marked. (9) Rising of commutator bars, due to 
clamp ring being slack. (10) Inequality of speed of prime 
mover. (11) Insufficient rigidity in shaft. (12) Want of 
balance of rotating parts. 

I trust these are the points which your correspondent 
had in mind when asking the question, and not the design 
of inter-poles, as a machine of this size should not require 
these except under very special conditions. — R. P. 


Answer to No. 1,026 (awarded 7s. 6d. ). — The commuta- 
tion process in a direct-current machine consists in reversing 
а current in an armature coil of one or more turns in a 
short interval of time. If the coil had only ohmic resist- 
ance the reversal could be obtained, however short the 
interval might be, by the application of a small reversing 
voltage just in excess of the ohmic C x R drop in the coil. 
In practice, the C R effect is completely screened by the 
fact that the coil always has some self-induction—i.e, a 
current flowing in the coil sets up a magnetic flux through 
the coil—so that the reversal of the current sets up a 
voltage of self-induction or reactance voltage, always acting 
in opposition to the change of the current and proportional 
to its rate of change—z.ec, inversely proportional to the 
length of time that each coil is short-circuited by the 
brush. Various approximate methods of calculating the 
average value of the reactance voltage for a given 
machine at a given load have been devised (see 
Hobart's * Electric Motors”), and experience has shown 
that a really good machine cannot be obtained if the 
reactance voltage is allowed to exceed the low value of 
three or four volts. The commutation problem consists in 
introducing iato the coil whilst it is short-circuited by the 
brush a reversing voltage whose average value is just in 
excess of the average reactance voltage. This reversing 
voltage can be introduced (1) by shifting the brushes so 
that the short-circuited coil is cutting a part of the main 
pole flux of the right direction and amount ; (2) by pro- 
ducing a separate small flux of the right direction and 


amount by means of reversing or commutating poles placed 
between the main poles; or (3) by the use of carbon 
brushes. Method 1 is now practically obsolete, as it 
involves varying the brush position for every change in 
load so as to obtain the required increase in flux with 
increase in load. Method 2 is the most effective at 
present available It is already employed in all cases of 
special difficulty, such as steam turbo-generators, variablc- 
speed motors, etc, and is gradually coming into use fur 
ordinary conditions also, as it enables the whole machine 
to be cheapened considerably. The commutating poles are 
narrow poles covering two or three slots, and extending 
over from one half to the whole armature breadth. They 
are series woun! with a number of ampere-turns on each 
pole slightly in excess of the armature ampere-turns per 
pole (about 14 x armature ampere-turns), so as to enable a 
flux in the right direction (which is opposite to that in 
which the armature tends to produce flux) to be forced 
into the armature at the commutatiny points. As the iron 
of the commutating poles is kept well below saturation, 
the series winding ensures the practical proportionate rise 
of the reversing voltage with the reactance voltage, since 
both are proportional to the output current of the 
machine, thus producing satisfactory commutation at all 
loads. The third method (carbon brushes) is by far 
the most widely adopted at the present timo because of its 
simplicity and great effectiveness in all ordinary cases. 
Methods (1) and (2) come under the heading of “flux 
commutation,” whilst this third method is based on an 
entirely different principle, known as resistance com- 
mutation.” The reversing voltage in this case is obtained 
by an automatic increase in the current density under the 
toe of the brush over the current density under the heel 
of the brush as soon as the reversal of the current in the 
short-circuited coil does not proceed at the required rate — 
i.e. is not half completed when half the brush is passed, 
three-quarters completed when three-quarters of the brush 
is passed, and so on. Such differences in current density 
result in an excess of voltage drop under the toe over that 
under the heel, and this excess is always a correct reversing 
voltage. Its possible value is only limited by the permis- 
sible rise in current density under the toe of the brush 
before glowing or burning away of the carbon оссиге, 
Reversing voltages of at least two or three volts are safely 
obtainable in this way with ordinary carbons. A numerical 
example will make the action clear. 

Suppose the brush has a contact area of one square inch, 
а contact resistance per square inch of 05 ohm, and the 
current from the brush is 40 amperes i e., the current in 
the coil has to be changed from + 20 amperes to — 20 amperes, 
and the normal current density under the brush is 
40 amperes per square inch. At the instant shown in 


Fig. 1 the coil between A and B has completed half the 
commutation period. If commutation has proceeded pro 
perly, the original + 20 amperes in the coil should have 
just died down to zero before commencing to rise to 
— 20 amperes. In this case the current in coil = = = 0, and 
the current flowing into the toe of brush = 20 amperes, and 
that into the heel of brush also = 20 amperes. Voltage drop 
to toe = 06 x 20 = 1:2 volts and to heel = ‘06 x 20 = 1:2 


also, . there is no net reversing voltage. If, however, 
commutation has been much delayed, so that x, 
instead of being zero, is still, say, 10 amperes, 


the current into the toe = 30 amperes and into the 
heel=10 amperes, .. voltage drop to toe = 06 x 50 = 1:8 
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and to heel = ‘06 x 10 == 6, or there is a net reversing 
voltage acting round the coil from A to B of 1:8 - '6=1'2 
volts, and this has been attained at the expense of an 
increase in the current density under the toe of the brush 


from 40 amperes per square inch to 5 = 60 amperes per 


square inch. In this way the greater the delay in the 
commutation the greater will be the reversing voltage, but 
also the greater the current density under the toe. Thus, 
supposing z is still + 10 amperes when three-fourths of the 
commutation period is completed, then the voltage drop 
to the toe of brush = 12 x 30 = 5:6 volts and to the heel 


= ‘03 x Ы х 10 —'4, giving а net reversing voltage of 


3°6 – "4 = 5'2 volts with a current density under the toe of 


50 


T m 120 amperes per square inch. It will be clear from 


this that ап actual reversing voltage is obtained merely by 
means of the brush contact resistance and without the aid 
of any flux.—Q. 


Answer to No. 1,026 (awarded 5s. ).—Briefly stated, the 
condition necessary for sparkless running is that at the 
instant when the coil passes from under the brush for 
the above condition there shall be a current in it generated 
equal in magnitude and sense to the current flowing in the 
coils which it is going to join. The coil must, therefore, 
be short-circuited in a field strong enough to generate in 
itan E.M.F. capable of causing such current to flow. Two 
factors have, however, to be considered: (1) a greater 
reversing field is required for an increase in load ; and (2) 
the distortion in the field will increase with the amount of 
current generated (due to armature reaction) and the 


— 
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reversing field will be weakened. In order to remedy this, 
an increase in lead of the brushes is required. To obtain 
a fixed lead—:.e, the same position of the brushes for 
various loads—various devices have been used. A device 
known as the pole-ring consists of a thin iron ring or 
cylinder within the bore of the magnets connecting all the 
р together, thus forming а magnetic shunt of more or 
ess reluctance. The effect of this ring is to reduce the 
distortion due to armature reaction, and so reduce the 
required shifting of the brushes with changes of load. 
The cross-section of the iron is made very small. When 
the machine becomes excited this ring becomes highly 
Baturated, and produces a well graduated fringe of magnetism 
at each pole-tip. 

Another simple method is to cut а deep slot about zin 
wide, as seen in Fig. 1, in the centre of each pole. This 
greatly reduces distortion in the field from the leading to 
the trailing pole-tip by causing the trailing part of each 
pole to become more or less saturated when any difference 
in the flux from the two horns is set up by armature 
cross ampere-turns. Sparking may be set up also through 
lack of uniformity in the resistance of armature coils. We 
know Шаб the eurrent which will flow depeuds not only on 
the lines of force cut per unit time, but also on the resist- 
ance of the circuit; hence, if the resistance of any one coil 
is greater than tbe other, the current induced in this coil 
will be more than in the preceding one, and so give rise to 
sparking. Equalising connections may be used to prevent 
abnormal currents flowing through the brushes. This 
method, however, will be dealt with in detail injthe Electrical 
Engineer in reply to Question No. 1,024. 


Finally, for sparkless commutation to be possible without 
special devices, Mr. Swinburne has shown that the sum of 
the currents in the exterior conductors of an armature 
should be less than 


la. B 
92,000 7:9: 
R 


where r = radial depth of соге in centimetres ; R = external 
radius of core in centimetres ; la = radial length of air-gap in 
centimetres; and B= maximum magnetic induction in arma- 
ture ; and Esson gives for Gramme armatures 


A. S=288 Au. P, 

where А = current in armature coils in amperes; S = number 

of coils round the armature ; / = length of air-gap in centi- 

metres; Р = number of poles; and ф = angle subtended at 

the centre of the armature by the are of one pole-piece.— 

OSCAR DINERMAN. 

Question No. 1,027.—Xxplain fully why it is that feed pumpe will 
not work satisfactorily if the supply water is hot and has to bc 


raised any height. hat is the best way to overcome the 
difficulty ? 


Answer to No. 1,027 (awarded 5s.).—The pump fails to 
draw hot water so well as cold because the vapour pressure 
of water increases with the temperature and limits the 
minimum pressure which it can produce. Consider a closed 
vessel partly full of water. This water will evaporate 
until the pressure reaches a certain limit which depends 
upon and increases with the temperature. When this 
pressure is reached evaporation ceases, the vapour is said 
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to be saturated, and the pressure is called the maximum 
vapour pressure, corresponding to the prevailing tempera- 
ture. Suppose we have to deal with water at 140deg. F. 
The maximum vapour pressure at this temperature is 2'0]b. 
per square inch. A perfect pump would have no difficulty 
in dealing with any air that might be present, but it would 
be unable to reduce the pressure in the suction pipe below 
2:9lb. per square inch, because as fast as it removed the 
existing vapour fresh would be formed ; therefore, it could 
only draw water from 28:5ft. instead of from the vacuum 
limit of 54. Feed pumps are not, as а rule, good suction 
pumps at any temperature. Owing to the high pressures 
at which they work, the valves are made strong and 
heavy, and are often supplemented with springs. In con- 
sequence, the difference in pressure between pump barrel 
and suetion pipe must be considerable before they will lift. 
Apart from this, the small size of the barrel, small lift 
of the valves, and slow speed render them unsuitable for 
dealing with large volumes of rarefied vapour. The remedy 
is to put the feed tank higher than the pump suction, во 
that the water will flow into the barrel by gravity. In 
marine practice, where the feed pumps have to deal with 
water up to 300deg. F., the heater is placed at the top of 
the engine-room, во that the pumps work under а head of 
2016 ог во. The curve shown gives the relation between 
maximum vapour pressure in pounds per square inch and 
temperature Fahreuheit for water.—J. P. 


[Other replies to Question No. 1,027 will be given in out 
next issue. —Ep. E. E 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY | Tbe relative merita of the three solutions can only be con- 


PRACTICAL MEN. 
If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central - station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

(QUESTIONS. 


1,034. Explain the action that takes place in a reverse-current relay, 
used on an alternating-current system, when set at a certain 
percentage of full-load current. hy do they not operate at this 
fixed point, whichever direction the current is flowing, for the 
system is alternating and constantly changing? Give clear con- 
nections of same. Is a relay in use which combines overload as 
well as reverse-current (any percentage) operations! If во, give 
connections and explain thoroughly the combined action.— Sh. 


1,035. Show а method of estimating approximately the total works 
cost of a line of dynamos, from, say, 1 kw. to 500 kw., the 
calculations to be based simply on the kilowatt output in con- 
junetion with the speed, and not from linear dimensions of the 

„ armature. —W, Н. J. 

ANSWERS, 

Question No. 1,027.—Explain fully why it is that feed pumps will 
not work 55 the supp y water is hot and has to be 
raised any height. hat is the best way to overcome the 
difficulty ? 

Best Answer to No. 1,027 (awarded 10s.).—The cause of 
this difficulty is that when water is hot a comparatively 
slight decrease in pressure causes it to boil, and give off 
steam. The table gives the boiling points of water under 
reduced pressure. 


Temperature (deg. F.). 


FCC 102 

S КУЛТУУ КС 142 
8% m 162 
EZB 8 177 
% 188 
ö Ea 195 


Suppose the feed water is at 180deg. F. If for any 
reason the pressure on the water as it enters the pump is 
lees than bs. absolute, as the piston rises the pressure will 
be reduced, the water will boil, and the pump will be filled 
with steam instead of water. Оп the return stroke of the 
pump this steam is at less than atmospheric pressure, and 
bas the full pressure of the pump applied to it. It is easily 
compressed, and the pump begins to knock itself to pieces 
without passing any water into the boiler. If the water 
has to be raised any height before entering the pump, the 
pressure on it, when entering the pump, is reduced. Since 
the feed water is presumably in an open tank —i. e., open to 
atmospheric pressure—the pressure on water entering pump 
is given by 147lb. minus the pressure due to a head, Н, of 
water. ‘The value of this head may readily be calculated 
thus : 

Consider a cubic foot of water standing on an area of one 
square foot. The weight of the water = 62110. and the 
depth = 1ft. .°. the pressure on the bottom of tank 
"a Ib. per square inch = 0°433lb.; or a column of 

12 x 12 
water lft. high gives a pressure of 0-435lb. per square inch. 
Hence the pressure on the water in the feed pump = 147b. 
— (Н feet х -433) lb. 

The remedies open for “8. E. T." to use аге: (1) to cool 
the feed water more ; (2) to put the pump nearer the level 
of feed water in tank—if possible, below the level ; (3) to 
raise the water above the feed pump by auxiliary means. 


sidered when the particulars of the problem are known— 
1.е., the temperature of the water, the height to which it is 
raised, and the possibility of changing the position of the 
pump. In some cases injectors might be used for the feed 
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water, but it is almost certainly not so in this case, as the 
maximum temperature allowable for the feed water is 
1554ер. F. for low pressures and 105deg. F. for high 
pressures, while the height to which water can be drawn 
does not exceed 12ft. even with the larger sizes of injector. 
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The following table giving the maximum height to which 
water can be raised at different temperatures has been 
calculated in the manner indicatod, allowance being made 
for frictional losses in the pipes, etc. 

Temperaturi o feed (deg. F.) Maximum аш allowable (Гееї`. 


y) v 
1dlilͥ0ĩlͥĩͥĩ0lllll 8 27˙5 
190. a ен ее 25 
[o оа аан 8 1 
/ AAA ³ Usher 15:5 
BOO. e 6 


These heights will be diminished by 40 or 50 per cent. if 
the pump has to work quickly, or even more if all pipe 
joints, valves, etc, are not  airtight.—J. CAMERON 
RENNIE. 


90a 


Answer to No. 1,027 (awarded ós.).—In considering this 
question let us take the most unfavourable atmospheric 
conditions—that is, when the barometer reads 28in. of 
mercury. This means that in a tube which has been 
exhausted of air the outside pressure of the atmosphere 
will sustain a column of 28in. of mercury, or соеви х 22 596 
= 31°724ft. of water (15:596 is the specific gravity of 
mercury) Such an experimental tube is shown on the 
right-hand side of the figure; the tube is placed beside 
the diagram of pump in order to the more clearly 
bring out the cause why pump refuses to “draw.” 
Unless water is in contact with its saturated vapour, 
evaporation is continually taking place, and this vapour 
exerts a pressure that is constant for any given 
temperature. Thus, if water is just boiling, its vapour 
exerts a pressure equal to that of the atmosphere or of the 
surrounding medium. As the temperature of the water 
decreases its vapour pressure decreases also, until at 32deg. 
Е. it is only 1:81102in. of mercury. Vapour in contact 
with water in a closed pipe will be saturated, and, there- 
fore, exert a pressure in accordance with the particular 
temperature. Suppose the hot water to be pumped has a 
temperature of 176deg. F., its vapour pressure will be 
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approximately equal to a column of water 11 63ft. When 
at 32deg. F. its vapour pressure will be about equal to 2:05ft. 
of water. Therefore, if water being pumped is at a tempera. 
ture of 32deg. F., it will rise in an exhausted pipe to a height 
of 31:724 - 2:05 = 29:674Ít., but if at a temperature of 
176deg. F. will only rise 31:724 - 11:65 = 20:094#. It 
will then be seen that although theory points to a possible 
height of 29ft. at 32deg Е., at 176deg. Е only 20ft. can 
be expected. These heights are marked on the diagram, 
showing that at the higher temperature water could not 
possibly reach the barrel of the pump. In practice these 
figures are considerably modified ; it is impossible to have 
а perfectly airtight plunger, and friction in water passages 
must be considered. For а pump to work satisfactorily 
with cold water, lift should not exceed 25ft, and for 
all-round everyday work 15. is usually given as the 
maximum working distance. In practical language we 
say that the steam from hot water spoils the vacuum and 
prevents water reaching the pump barrel. The best pro- 
cedure will be to have a force pump with hot water at 
same ora higher level than barrel of pump; water will 
then flow to the pump by gravity. All hot-water pumps 
should have valves of large diameter, with а corresponding 
small lift. It is considered impracticable to employ a suction 
pump for water above 130deg. to 140deg. F.—M. M. 
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Question No. 1,028.—In connection with a large three-phase pori 
supply system the frequency at the generating station has lately 
been changed from 60 periods to 40 periods per second. The 
circuits consist mostly of induction motors supplied from step- 
down transformers (6,000 to 440 and 6,000 to 2000). Neither 
motors nor transformers have been altered to suit the changed 
frequency, nor have the generators at the power station, and these 
latter have to be run very much over-excited in order to keep 
the voltage as high as desired at the reduced speed. What effect 
is this change of frequency likely to have on the power factor of 
the system? Give reasons. 


Best Answer to No. 1,028 (awarded 10s.).—It will, 
perhaps, be well to first consider the alternators alone, and 
to entirely neglect the external circuit. In the diagram 
the vector O V represents the voltage across.the alternator 
terminals, and the vector O A the current in the armature, 
which lags behind the terminal voltage by some unknown 
angle 6. Along the line O A we will lay off a lengtb, 
O B, to represent the voltage required to overcome the 
resistance of the armature. At right angles to O A we 
may lay off a line, O C, to represent the reactance voltage. 


The resultant of these two latter voltages—viz,, О B and 
О C—gives the impedance voltage, О D. If we add this 
voltage to the voltage O V vectorially, we obtain the total 
voltage, O E, which must be generated by the machine. 
We will suppose that the machines have been running at 
50 cycles, and that at а time when only one machine was 
at work its speed was decreased, and the field increased so 
as to to reduce the periodicity to 40 cycles and to maintain 
the correct voltage. The question which at present we 
have to decide is whether, neglecting the load, will the 
angle ꝙ remain constant. The line O V we know to be 
the same, and the line O C, representing the reactance 
voltage, is given by 


2тт1с, 


where ^ is the periodicity, / the inductance, and с the 
current. By the change we have made л has been decreased, 
but the number of lines have been correspondingly increased, 
so the line О C remains practically the same. Further, we 
know that the angle B O D is such that the tan of this 
angle is equal to 
2rnl 
R 7 

this angle being independent of the power factor of the 
load. Considering one machine, therefore, and neglecting 
the external load, this alteration cannot alter the angle б. 
If we parallel another machine with the one already at 
work and still neglecting the external load, the power 
factor still remains unaltered by the increased excitation 
and reduced speed. It may be pointed out that over- 
exciting two machines an equal amount is a different thing 
to over-exciting one machine that is running in parallel 
with others while à constant 'bus-bar voltage is maintained. 
In the latter case, 1Ї we over-excite one of the alternators, 
the current will lag behind the E.M F. Conversely, if we 
weaken the field of one of the alternators an undue 
amount, the current will lead. In the case under con- 
sideration, however, the conditions are different, for all the 
alternators have been excited to maintain the voltage at 
reduced speed. From these considerations it will be seen 
the effect of reducing the periodicity will not alter the 
power factor if we neglect the external load. We will 
now consider the effect when the alternators are connected 
to an inductive load, such as transformers and induction 


motors. The induced E.M.F. in the primary windings of 
a transformer is given by the formula 
444Nn T 
108 


where № is the magnetic flux, л the periodicity, and T the 
number of turns. With the same voltage applied to the 
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primary terminals as originally but at a lower periodicity 
means that we get a reduced back E.M.F., and more current 
must flow into the windings to provide the requisite flux 
for the secondary voltage, for the rate of change of the 
magnetic lines have now been reduced, and the magnetieing 
current is, therefore, greater than before. Now, the 
magnetising current of a transformer is in phase with the 
magnetic flux whilst the induced pressure set up lags 
beh the magnetism, and, therefore, behind the current 
hy 90deg., and as the induced pressure is exactly opposite 
in phase to the impressed pressure, it follows that the 
magnetising current is approximately in quadrature with 
the impressed E.M.F. It will be seen, therefore, that by 
reducing the periodicity the power factor will be somewhat 
reduced, for what applies to the transformers also applies 
to the motors. Further, it is evident that the efficiency of 
both motors and transformers will be lower than formerly.— 
CALCULUS. 


Answer to No. 1,028 (awarded 53. ).—The power factor, or 
cosine of the angle of lag, will be altered by the reduced 
frequency; this is apparent from a graphical representation. 
In the figure AO b is angle of lag, therefore the power 


factor = cos ф 
R 


JR? + (2 т ~ Ly 
where R = resistance in ohms, ~ periodicity, апа L- induet- 
ance in henrys. Now the only factor that has been altered 
is the periodicity (), and thie has been reduced from 50 
to 40; therefore under the new arrangement, А B will 
only have four-fifths of its former value. The inductance 
will then become some such value as А B, the 
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exact amount depending upon the relative values of the 
other factors. The angle A О B' being less than the angle 
A O B its cosine will be greater; consequently the power 
factor wil be improved, becoming nearer unity. If 
generators can be sufficiently excited to give normal 
voltage at the reduced speed, the useful eurrent will be 
the same, but total current will be less, owing to the 
reduetion in the wattless component. Motors will then 
have approximately the same torque, but only run at 
four-fifths the previous speed. The total output of plant 
will be less in proportion approximately to the reduced 
speed of engines. Whether the alteration will result in 
au all-round improvement will depend on factors not 
given in the question. For instance, hysteresis losses will 
be less, as these vary directly as the periodicity. Taking 
into consideration the improved power factor and conveni- 
ences of running engines and generators at а lower speed, 
any decrease in total output may be more than balanced 
in other directions.—M. M. 
Question No. 1,029.—In designing compound balancers with cross- 
connected fields, should the series ampere-turns only balance out 


the armature reaction of the machines, or should they have any 
compounding effect greater than this! If so, how much ! 


Best Answer to No. 1,029 (awarded 10s.).—As every. 


central-station engineer knows to his discomfort, a shunt- 
wound balancer, or one compounded to overcome armature 
reaction alone, is not by any means automatic, and con- 
siderable hand regulation is necessary if a balance is to be 
maintained. The reason for this is found in the fact that 
i t is the feeder voltage that he wants to balance, and not 
| he station voltage, while it is this latter pressure which 


the balancer (if compounded for armature reaction alone) 
would balance. But as the load on the two sides of the 
system becomes unequal so the drop of volts in the feeder 
also varies, causing an unbalanced voltage at the feeding 
point even though the balancer maintains a true balance 
at the station. It, therefore, becomes necessary to com- 
pensate for this unequal drop in pressure, and to do this 
the balancer must be over-compounded Мож, the current 
in the middle wire (the outof-balance current) will bo 
proportional to this inequality of volts drop, and on this 
fact depends one of the systems of winding for an automatic 
balancer. 

There are two distinct methods of compounding, each 
having its advantages. Figs 1 and 2 show these diagram- 
matically. In both of these arrangements the fields are 
eross-connected. In Fig. 1 the series winding is on the 
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outer, and carries the whole of the current taken, or being 
produced by each machine of the balancer. This winding 
must be such as to compensate for armature reaction, and 
also the loss of volts between station and feeding point. 
This method is quite satisfactory, and is employed in many 
places with good results. Fig. 2 shows the better method 
of compounding. In this case the middle wire, instead of 
being brought straight through to the middle-wire bus bar 
on the switchboard, is carried to the balancer and wound 
round the field coils in such a direction as to enable the: 
eurrent flowing in it (the out-of-balance current) to produce: 
a field in opposition to or in conjunction with the shunt: 
coils according as the out-of-balance current is flowing in 
one direction or the other. Thus, if the positive side: 
becomes the most heavily loaded, the current їп the middle: 
wire will flow in the direction of the arrow, and must 
inerease the field of the positive machine and decrease that 
of the negative to such an extent as to compensate for 
armature reaction and feeder volts drop. Some engineers 
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prefer to combine the two systems, having two series 
windings, but this, I think, introduces unnecessary compli- 
cations and costs, and is better on paper than in the 
engine-room.—BALANCE. 


Answer to No. 1,029 (awarded 55. ).—Speaking generally, 
in designing compound balancers with cross-connected 
fields the compound windings should do more than out 
balance the armature reaction of the machines. Consider 
first a shunt-wound balancer without cross-connected fields, 
and assume that the shunts are so adjusted that the 
machines give equal voltages when both sides of the 
system are loaded to the same extent. In this case 
the difference in pressure on the two sides of the system. 
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when the full out-of-balance condition exists is due to 
three things: (1) The ohmic drop in the armature windings, 
This tends to make the dynamo give low volts, and to 
make the motor run too slowly. (2) The armature reaction, 
which tends in the case of the motor to raise its speed 
and in the case of the dynamo to lower its volte, these two 
effects tending to cancel one another. (3) The drop in 
voltage on the heavily loaded side weakens the dynamo 
field. Suppose, now, we cross-connect the fields, the resist- 
ance drop remains the same, but any drop on the dynamo 
side weakens the field of the motor, and so raises the speed, 
and consequently the dynamo volts. It is evident from 
these considerations that, in order to maintain even the 
'bus-bar volts at the correct value automatically by means 
of compound-wound balancers, the compound windings must 
not only compensate for the reaction of the armature, but 
also the CR drop in the armatures, taking into account 
the field windings being cross-connected as stated in the 
question. By suitably proportioning the series windings 
it is possible to entirely compensate for the drops in 
pressure due to the causes mentioned above, and, if neces- 
sary, also compensate for the drop in the middle wire due 
to the out-of-balance current. It is well known that in 
central stations it is the pressure at the feeding pointe 
which has to be balanced, and not the pressure at the bus 
bars, pilot wires being brought in from the various feeding 
points to the switchboard. To sum up, therefore, in 
practice, as, for example, a balancer used in a central 
station to maintain the proper voltage on the two sides of 
the network, the compound windings should first com- 
pensate the reaction due to the armatures ; secondly, the 
C R drop in the armatures ; and, thirdly, the CR drop in 
the middle wire. It is, of course, understood the series 
. windings of both machines are connected in the same way 
as compound dynamos, so that when one machine acts as 
a motor, the series winding on that machine opposes the 
magnetisition due to the shunt, and so assists in increasing 
the speed while the field of the other machine which is 
acting as a dynamo is strengthened.— CALCULUS. 


Answer to No. 1,029 (awarded 68.).— With regard to 
armature reaction, it may generally be considered that the 
armature reaction of the booster acting as motor neutralises 
the armature reaction of the booster acting as generator. 
In the one case the generator tends to give a lower voltage, 
in the other the motor tends to run faster. There is, 
however, the C R drop in armature windings that can with 
advantage be met by compounding. As to whether the 
series winding should just keep the voltage normal, 
or whether over-compounding should be resorted to, will 
depend on the circumstances of each particular case. 


E = 


o ! 
ammo Г ЕОНИ 


There may be certain work connected to the supply, or 
the resistance of mains may be such that extra series turns 
will be advisable. In any case, the best procedure will 
be to over-compound each of the two boosters, and by 
means of a diverting shunt across the series winding 
regulate compounding to the best proportion. In the 
figure D D, are diverting resistances on series, 5 5, series 
winding, х s, shunt winding, R R, regulating resistances in 
shunt circuits. Ав shown, В is motoring and B, generating. 


The series on each booster is connected as in an ordinary 
generator; thus motor will have its field weakened, and, 
therefore, tend to run faster; generator to have its field 
strengthened, and, therefore, tend to an increased voltage. 
Opinions are somewhat divided as to advantages from 
compounding these balancers, but the addition of а divert- 
ing arrangement places another means of regulation in 
the hands of the station engineer. —M M. 


Answer to No. 1,029 (awarded 5s.).—Compound cross- 
connected balancers are connected up as shown in the 
diagram. If the direction of the current flowing in the 
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shunt and series coils be traced out, it will be found that 
when one machine starts to work as а motor and the other 
as а dynamo that the series turns in the motoring machine 
oppose the shunt turns, thus causing the resultant field to 
be weaker and the machine to tend to run faster, so driving 
the generating machine at а higher speed and keeping up 
its volts, which are also further kept up by the series coils 
on the generating machine. So that this method of con- 
nection gives us an already weakened field on the ROCHE 
machine (due to its shunt being excited from the other an 
heavily loaded side), which is still further weakened by the 
series coils opposing it. Thus, if sparking on the motoring 
machine is to be avoided, then the shunt field must be so 
designed that when at its weakest—1.c., when the load on 
the opposite machine is heaviest—it must be strong 
enough to keep the armature reaction within the spark- 
ing limits. Ав this field has also to overcome the weaken- 
ing effect of the opposition of the series coils, it follows 
that the series coils must not be designed to produce 
апу very great effect, or else the shunt coils will have 
to be proportionally strengthened in order to keep down 
the armature reaction on the motoring machine, thus 
using material for nothing, whilst the volts on the gene- 
rating machine would tend to rise too high. The result is 
then that the shunt fields must be designed so as to always 
predominate the series fields and to do most of the work. 
All that is required of the series fields is that they allow 
the shunt fields to take care of the drop due to the resist- 
ance of the armature windings and the armature reaction, 
whilst not being called upon to quickly readjust the voltage 
on each side of the system. This quick adjustment the 
series coils supply by at once accelerating the speeding up 
of the motoring machine and strengthening the field, an 
so raising the volts of the generating machine. The series 
coils then are not used for overcoming the armature 
reactions, which must be done by the shunt coils ; they 
are used to take the place of hand regulation, which is so 
very necessary with simple cross-connected shunt-wound 
balancers. The series coils should be designed so that the 
voltage on the heaviest loaded side is kept about 2 per 
cent, higher than that on the light loaded side at times of 
heaviest out of balance.—W. T. WARDALE. 


THE WESTERN ELECTRIC Company, North Woolwich, London, 
E., have issued two price-lists, which should be in the hands of 
our readers. Опе of these is an abridged price-list of ** Non- 
Association " vulcanised electric light wires and cables, flexible 
cords, etc., while the other contains the Association prices 
for the same class of wires, as well as for electrolier wire, ete. 
The prices stated in the lists are net, but the discounts will be 
quoted on application. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construetion work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. (Questions may be 
sent at any time. 

QUESTIONS. _ 

1,056. An 80-volt 50-kw. exciter commutator having a surface speed 
of 2.500ft. per minute gives sparking trouble, the fault being that 
the trailing end of one of the brushes becomes coated with copper. 
This causes sparking all round, with any kind of load, though 
when the brushes have been newly bedded the machine is spark- 
less on all loads. Different brushes are affected, the trouble not 


being traced to one or two only. State the reasons for the above, 
and the probable remedy.—A. R. C. 


1,037. Explain the principles of construction of ‘‘ slow-speed con- 
tinuous-current motors, taking as an example one, say, of 2 h.p. 
working at a creeping speed in a 110-volt circuit, as compared 
with an ordinary motor. Give such particulars as will make 
answer fully self-explanatory, such as dimensions of respective 
armatures and fields, amount and gauge of wire , the 
ampere-turns, ohmic resistance, current consumed at full load, 
etc. Also mention the starters required for each.—RHEOSTAT. 


1,038. Two or more three-phase transformers are connected in mesh 
on the primary to the same 'bus bars, the secondaries being star- 
wound and the neutral points not earthed. If a voltmeter be 
placed across phase 1 on one of them and phase 2 or 5 on the 
other, should the voltmeter give a reading?! If not, explain 
why.—BzTA. 

ANSWERS. 

Question No. 1,0$0.— With reference to three-phase motors, please 
explain the difference between the following statements: The 
intensity of the resultant revolving field is equal to 1:5 times the 
amplitude of one of the component alternating fields; and the 
resultant magnetomotive force of three phases is equal to twice 
the magnetomotive force of one phase. 


Answer to No. 1,080 (awarded 7s. 6d. ).—I take it that 
“ А. D." does not think these two statements are in 
accordance with one other. If so, it may be stated at 
once that this is not the case, as they refer to entirely 
different circumstances. The first statement concerns a 
rotating vector of constant value, and the second concerns 
a scalar quantity following a sine law as regards its 
magnitude. 

Let us consider the first statement. Assume we have a 
ring winding on a closed circular iron core with tappings at 
three equidistant points which are connected to a three- 
phase supply. To consider the field produced by each part, 
we must take into account the time phase of the current 
and the direction of the field as determined by winding. 
Taking coil a b, this will produce a field horizontal in direc- 
tion and of value N sin 2 1 ft, represented by О X in 
vector diagram. Coil bc will produce a field always in 
direction О Y and of value N sin (27 f ¢+240deg.). Also, 
eoil c a will produce a field in direction O Z and of value 
N sin (2 т f ¢+120deg.). Taking the horizontal components 
of these, we get 


N sin 27 f ( — N sin (2 v f ( 4- 120deg.) cos 60deg. 
— № sin (2 т f t 4- 240deg.) cos 60deg., 
which equals 2 N sin 2 1 f t. 
ponenta, we gat 
N sin 2 r f t cos 90° +N sin (2 7 f ¢+120°) cos 50° 
— N sin (2 7 f ¢+ 240°) cos 30°, 
which equals 3 N cos 2 т f (—that is, there are a£ the centre 


Now, taking vertical com- 


of the ring two alternating fields of the same maximum 
value but differing in time phase by an angle (90deg.) 
which is the supplement of the angle of their directions 
(90deg.). Therefore, there will be at the centre a rotating 
or pivotal field equal in value to $ the maximum value of 
the field produced by any one phase. | 
Now, consider the second statement. Above we have 
combined a magnetic field at a point with other magnetic 
fields acting at the same point, but now we must consider 
а field in ап air-gap whose value along the air-gap follows 
a sine law as closely as the windings and teeth will allow. 
The part between two points of zero field is one pole. 


Consider the centre point of а pole. 'The ampere-turns 
producing it are less than three times the ampere-turns of 
one phase, because the currente are not at their maximum 
value at the same time, but it is greater than 14 times, 
as in the first statement, because here we have three sine 
functions which are not acting at 120deg. apart in space, 
but acting along the periphery of a stator in a more or less 
circular direction, and the phases overlap. When one phase 
is at its maximum value, the total M.M.F. due to the 
three phases is 1+3+4=2 that of maximum of one phase. 
Again, when this phase has value 866 of maximum, another 
phase has value 866, and the third phase zero—i.e., total 
M.M.F. acting 1:732. The mean value for the M.M.F. 
is, therefore, taken at 1:9 or 2:0 times the M.M.F. of one 
phase.—F. CLARK. 


Answer to No. 1,080 (awarded 7s. 6d. ).—The two state- 
ments in this question will be best understood by referring 
to the figure, where O A, O B, OC represent the three 
alternating fields of the three-phase motor, which differ in 
phase by 120deg. from one another. The particular 
instant is chosen, for purposes of illustration, when O A 
=О B. In order to satisfy the three-phase relation, О A 
+0 В+О С=О, it is evident that О C is twice the value 
of either О A or О B at the instant considered. Further, 
O C has its maximum value at this instant. O X is the 
resultant of the two alternating fields, О А and О B. As 
the windings which produce the three alternating fields in 
the motor are all connected in the same sense, the direction 
in space of the three fields must be the same. О X must, 
therefore, be reversed to bring it into the same direction 
as O C. Let O X, represent O X reversed. Adding O X, 
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to OC, we obtain О Y as the resultant revolving field, 
which is evidently 1:5 times the value of О C. As stated 
above, О C has its maximum value at the instant con- 
sidered. 

Taking the second part of the question, referring to the 
magnetomotive forces of the three phases, it should be 
noted that M.M.F. is proportional to the ampere-turns of 
the phases, and consequently to the amperes, since the 
turns are constant. In the figure let O C represent the 
maximum instantaneous value of the amperes in one phase. 


AP 


Тһе R.M.S. value of the amperes = maximum value 
+ М2 = 0:707 x maximum value. О Y has already been 
shown to be the resultant revolving field, and has a value 
1:5 times О С, In this case О Y represente the resultant 
M.M.F. of the three phases. 

Now, R. M. S. value - 0:707 when maximum value = 1:0 
and resultant value = 15. 


. Besultant 
R. M. S 


= 15 „2-12. 


707 
—B. R. S. L. 


Answer to No. 1,080 (awarded 68.) .— The magnetising 
forces of the individual phases of a three-phase motor give 
a theoretical resultant magnetising force approximately 
1:5 times the maximum magnetising force of any one 
phase. This value is based on the assumption that the 
three phases are spaced equidistant at an angle of 120deg. 
from one another, and carry sinusoidal currents differing in 
phase by 120deg. The vector diagram shows how the 


above result is obtained, and in which it is assumed that 
the magnetising forces of the coils of the three phases 
A BC are of equal value. If we consider at any one 
instant when the currents in the coils of A and B are of 
equal value, then the current in coil C will be twice the 
value of that in either of the other two, in order to satisfy 
the three-phase relation. Thus the magnetising forces of 
coils À and B can be represented in magnitude and phase 
12 the lines O a and О b respectively, while that of coil 

will be represented in magnitude and phase by the 
line О с, this latter vector being twice the length of either 
of the other two. Now, the direction in space of the three 
magnetising forces is the same, for the armature coils of 
the machine are, of course, connected in the same sense; 
consequently the lines O a and О b must be produced to 
О а and О Б, these two lines thus representing the 
magnetising forces of coils.A and B in magnitude, phase, 
and direction. Their resultant is at once seen to be O d, 
so that the total resultant magnetising force is given in 


magnitude by the length of line O c plus the length of 
line O 4 O ib what is the same thing, the 
resultant magnetising force of the three phases ів 1°5 times 
that of any one phase. Now, the above value of 1°5 is only 
theoretically correct, as it has been assumed that the three 
sine functions were compounded vectorially 120deg. apart ; 
in practice, however, the coils are more in the order of a 
straight line as arranged on the periphery of the three- 
phase stator .соге, and, of course, the coils in each phase 
overlap one another. In view of this, the mean value of 
the resultant magnetising force is found to be about 1:9 
times and an instantaneous maximum of about 2°7 times 
that of any one phase. The proof of these values can be 
obtained from any standard text-book on the theory of 
alternating-current motors. It should also be borne in 
mind when considering a three-phase motor that the 
magnetising effect of the stator is largely dependent on the 
currents in the rotor windings, as well as the stator 
currents.—K. 


Answer to No. 1,080 (awarded 68.).— The two state- 
ments referred to in this question are, of course, contra- 
dictory, since we may assume that the reluctance is the 
same at all points of the air-gap of an induction motor, and 
the flux is, therefore, proportional to the M.M.F. The 
first statement ia true if it be assumed that the distribution 
of the winding is sinusoidal—that is to say, if we assume 
that with direct current flowing in the windings the curves 
showing the intensity of M.M.F. along the periphery of 
the stator would consist of three sine waves, as shown m 


Fic. 1. 


ig. 1. Now, if we consider the ordinates at A A’, the 
ordinates of phase 1 is the maximum, P N, while those of 
phases 2 and 3 are half the maximum, and in the opposite 
direction. But a glance at the “rotating” diagram of the 
currents (Fig. 2) shows that when current in p 1 isa 
maximum currents in phases 2 and 3 are at half their 
maximum value, and in the opposite direction. Hence, if 
these currents are flowing in the (hypothetical) winding 


Fig. 2. 


considered, then when the current in the first phase isa 
maximum the M.M.F. at A A’ will consist of: (1) the 
maximum M. M. F. in phase 1; (2) —4 current in — J wind- 
ing = + { М.М Е. in phases 2 and 3; of (1) maximum 
current in maximum winding = maximum М.М.Е. in 
phase 1; (2) – $ current in — 4 maximum winding 
= +} М.М Е. in phase 2; (3) - 4 current in - 4 maximum 
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winding = + ] M.M F. in phase 3. The total M.M.F. is, 
therefore, 1:5 times that due to one phase only. 

The second statement—that the М.М Е. is twice that due 
to one phase—refers to the case of windings consisting of 
equidistant conductors connected so as to give a М M.F. 
diagram of the shape shown in Fig. 5 when continuous 
current is flowing in all three phases. In this case, if we 
consider the ordinates at A A’, when the current in phase 1 
is à maximum the total M.M.F. consists of (1) maximum 
current in maximum winding in phase 1; (2) - 4 current 
in — maximum winding = ＋ maximum M. M. F. in phase 2; 


Fic. 3.- 


(5) — 4 current in - maximum winding = + maximum 
.M.F. in phase 3. The total is, therefore, twice the 
M. M. F. due to one phase only.— J. Р. 


Question No. 1,081.—Discuss and explain the blow-out action of the 
magnetic field on the electric arc. 


Best Answer to No. 1,081 (awarded 10s.).—The blow- 
out action of the magnetic field on the electric аге can be 
explained by a consideration of the “ether theory” of 
electricity and magnetism. The ether is an imaginary 
medium supposed to pervade all space, and capable of 
occupying with matter the same space at the same time. 
Its chief properties are: (1) imponderability ; (2) incom- 
pressibility ; (5) perfect elasticity. The ether theory states 
that electricity and magnetism are both manifestations of 
the ether: a current of electricity being ether in transla- 
tion and magnetism being ether in rotation. Having, 
according to the theory, the same medium as a basis, it 
follows that electricity and magnetism are mutually con- 
vertible. This we now know to De the case since Faraday's 
great discovery of electromagnetic induction. Further, it 
was Faraday who gave the name “lines of force" to the 
lines along which the ether particles are assumed to set 
themselves, and around which lines as axes the particles 
are assumed to spin. In spinning on the lines of force as 
axis the particles are assumed to swell out cireumferen- 
tially, thus increaeing the pressure at right angles to the 
direction of the lines of force. The volume of the ether 
partieles being assumed constant, it is evident that the 

ressure is decreased in the direction of the length of the 
ines of force—in other words, a line of foree acts somewhat 
as a stretched elastic band, and tends to shorten iteelf. 
Returning to the question, we may, instead of the words 
“electric arc,” read “а current-carrying conductor." The 
electric arc is composed of a stream of hot air and metallic 
particles joining the two points of an electric circuit, at 
which the said circuit has been broken, the said two points 
being originally in contact. The electric arc can produce 
around itself lines of force in the same way as a current- 
carrying conductor, and it is this property that is taken 
advantage of in blowing out the arc. 


© 3 


In Fig. 1 let the full-line circle represent a cross-section 
of the conductor standing at right angles to the plane of 
the paper. N and S are the north and south poles 
respectively of a magnet or of separate magnets. When 


there is no current in the conductor the lines of force pass 
from N to S, as shown by the straight and slightly 
curved dotted lines. More strictly speaking, we should 
say that these dotted lines indicate the axes upon which 
the ether particles spin. The arrows indicate the direction 
in which the lines are supposed to pass—i.e., from N to S. 
The direction of rotation of the ether particles fixes up 
the direction of the arrows, but we will not consider that 
convention here. If a current flowed in the conductor 
removed a sufficient distance from the poles N and S or 
other magnetic field, the lines of force around the conductor 
would be represented by the dotted circles. Now let the 
conductor carrying & current be placed between N and 5, 
as shown in Fig. 2, and suppose the current flowing 
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towards the observer. The direction of the circular lines 
of force (when conductor is away from N and S) is shown 
by arrows (Fig. 1). It will be seen in Fig. 2 thit the lines 
of force due to current and the poles N and S are in the 
same direction at the top of the conductor but in opposite 
directions below the conductor. The effect of this is that 
the field is strengthened above the conductor and 


weakened below it, as shown in Fig. 2. Remembering 


that lines of force tend to shorten themselves in the 

direction of their length, it is evident that the conductor 

will experience а downward pressure, and that in the 

Uwe of the arc it would be “blown out" duwnwards.— 
‚ R. S. L. 


Answer to No. 1,031 (awarded 5s.).—In considering the 
question of the action of a magnetic field on an electric 
arc, it is thought that the whole matter may be rendered 
clear as soon as one clearly appreciates how an aro is 
caused. Ав is perfectly well known, an arc is a flexible 
and extensible conductor formed across two pointe in an 
electric circuit when (a) the voltage between the points is 
sufficient to pierce the insulating layer separating them, or 
(b) when the points are brought into contact to start a 
current flow and then separated. After one has clearly 
appreciated the fact that an arc is really an exceedingly 
flexible conduetor, one would naturally imagine that it 
would behave as all other conductors carrying current. 
Such, as a matter of fact, is found to be the case. For 
example, a field is set up by the current which is capable 
of acting on, or being acted on by, any other field 
situate near it, and the flexible conductor or arc tends to 
move. These and the like laws are perfectly well known 
as applied to ordinary conductors, and they need not be 
further dealt with here. Ав applied to the are, what 
happens is that with a gentle field deflection of the arc 
takes place in а direction—with the magnet arranged for 
а cross flux —normal to ite ordinary course ; the arc, there- 
fore, lengthens, and the voltage rises. If the field is 
increased, the deflection and voltage also increase, until the 
arc breaks or blows out. This blow-out action of the arc 
is largely used at the present day in connection with motor 
and like switch work, and also in connection with arc 
lamps of the Bremer type. Some years ago ite action was 
proposed as а means for producing electric blow-pipes, but 
this has led to nothing practically. Ав а matter of fact, 
the idea of utilising the blowing or deflecting action is 
very old, and experiments were made on the matter by 
Davy between 50 and 60 years ago. 

Although the electromagnetic action of the arc is now 
so much utilised, very little experimental data on the 
subject going right into the effects of fields of different 
strengths, etc., have been published. In fact, the most 
exhaustive experiments of which the author is aware are 
those due to Marling, which have not yet been published 
in English. These experiments were made on continuous- 
current arcs arranged vertically, a cross field being pro- 
duced by a solenoid energised by accumulators. A number 
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of series of experiments was undertaken with varying field 
strengths, voltages, and lengths of arc. From these the 
following set is selected as being typical of the results 
obtained. Measurements of length of the normal аге, etc., 
were made by measuring the length of the image of the 
same cast by a lens on a screen, and the lengths of the 
deflected arc by noting the increase in voltage due to 
the lengthening, and noting the corresponding value from 
curves. The arcs were formed between solid carbon elec- 
trodes of 8:2mm. diameter оп a 220-volt circuit with a 
20-ohm resistance in series. They were adjusted at various 
lengths for corresponding voltages. The magnet was 
7m. long, gem. outside diameter, 2cm. inside diameter, 
and had 465 turns capable of taking six amperes at a 
pressure of 16 volts. Table I. shows the results obtained 
from this set of experiments, E being the actual voltage 
and d E the increase due to deflection. 


TABLE I. 
H. fq—— —— E — — a d E————— 
Field in 
dynes pr | а b C а |е |а b с | d | е 
sq. cm. 
0 640 | 75:7 | 83°5 052105 — | — |—|—|— 
0:56 2 9 | 841 9456 105 0˙1 02 06114 23 
7 4742 | 85:2 966 110 2 5 |17|54 66 
110 — | 748 |861 101 220 4 11 |266 777/117 
28 8 — — 107 — – | — — 155 — 
46 — | 75:5 | 87:5 |220| —| 8| 18 |58 127 — 
"64 — | — |884 | —– | —– | —– — 4˙9 —| — 
:82 65:6 | 76:6 | 906 | — | — 11:6 29 71| — | — 
2:00 — | — 220 —|—|— — 156 — — 
19 66:8 | 781 | — — — 28 44 | — — — 
55 68:8 | 844 | — — — 48 107 — — — 
59 — 220 — H— — — | 146 | — – | — 


From the table and from the curves it will be seen that 
the voltage increase, and consequent lengthening of the 
are, increases more or less slowly at first on an increase of 
field strength, but takes a fairly sharp turn, and then 


О / 4, 


increases suddenly to the full circuit voltage—that is, 
until it breaks. It will also be seen that the various points 
of change themselves lie on a curve indicating a relation 
between the action and the normal voltage.—L. R. 


Answer to No. 1,031 (awarded 5s.).—If any conductor 
carrying a current be placed in a magnetic field, the con- 
ductor will tend to move across the field unless the 
magnetic lines composing the field are parallel to the con- 
ductor, and the direction of motion will be at right angles 
both to the conductor and to the magnetic lines. Similarly, 
if the flame of an electric arc (which may be considered as 
а current-carrying conductor of extreme mobility) is placed 


in a magnetic field, the arc will move across the field, and 
thus be distorted. The tendency is for the arc to travel 
across the magnetic lines until completely out of the field 
of the magnet, but this is opposed by the tendency of the 
are to shorten itself—i. e., to take the path of least resistance 
between the two electrodes. The actual result, therefore, 
is that the arc assumes a curved shape, travelling acroes 
the field until the forces tending respectively to shorten it 
and to stretch it are in equilibrium. The amount of the 
magnetic drag acting on the arc per centimetre length of 
arc when it is at right angles to the field is given by the 


formula . 
F= HC 


10 


where F = force in dynes per centimetre length, C = current 
in amperes, H =number of lines per square centimetre of 
field. If the arc is not at right angles to the direction of 
the lines composing the magnetic field, the component 
of the field normal to the direction of the arc must be 
substituted for H in the above formula. From this it is 
evident that the force acting on the arc for a given current 
and strength of field is greatest when the arc is at right 
angles to the magnetic lines, and diminishes for all other 
positions, becoming zero when the are lies parallel to the 
magnetic lines. 

he direction of the force acting upon the arc, and hence 
of its distortion, can be found by the ordinary right-hand 
rule for magnetic drag; or, with perhaps less liability to 
error, by considering the directions of the lines of force 
composing the field апа those due to the current in the 
arc, bearing in mind the rule that lines in the same direc- 
tion repel one another. Thus, Fig. 1 shows an arc with 
the positive electrode at the top, the direction of the 
current being downwards. If the N pole of a magnet be 


presented behind the are, as shown, the are will be dis 
torted to the left. The reason for this is shown in Fig. 2, 
which is a plan of the arrangement shown in Fig.1. In 
this figure the arc is shown in section at A, the direction 
of the current being away from the reader. The lines of 
force round the arc due to this current will be in a clock 
wise direction, and hence at the right of the figure will be 
repelled by the lines issuing from the N pole, the arc being 
moved towards the left. 

If the magnetic field is sufficiently strong, the arc will 
be bowed and lengthened so much that the terminal 
voltage at the electrodes will be insufficient to maintain 
it, and it will be “blown” out. This action is practically 
instantaneous, and forms the principle of the magnetic 
blow-out which is used to reduce the arcing at the contacts 
of controllers, etc., to a minimum, also in lightning 
arresters and similar apparatus. In these cases the contacts 
or spark-gap are so arranged in relation to а solenoid that 
the are, when formed, lies across a powerful magnetic field 
and is at once extinguished, as explained above. The 
solenoid is usually energised by the current traversing the 
are, so that it is automatically cut out of circuit by the . 
breaking of the arc.—A. Н. B. 


[Other replies to Question No. 1,031 will be given in our 
next issue.—Ep. E. E 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it, 


Under this heading we insert questions of a practical 
character relating to central - station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any pom should be sent within ten days 
after the same appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. 


QUESTIONS. 


1039. Describe (preferably from personal knowledge) the precautions 
to be ор when withdrawing lead-covered cables from earthen- 
ware ducts, the cable being 15 C. M. A., and covered with a jute 
serving. What is considered a safe strain or pull (expressed in 

ғ. pounds) to put on such cables’ end 


1040. What are the advantages gained by using fractional pitch 
windings on induction motors, and how are these wound! Is it 
necessary to have open slots with such a winding ?—M. 

ANSWERS. 

Question No. 1,031.—Discuss and explain the blow-out action of the 
magnetic field on the electric arc. 

Answer to No. 1,031 (awarded 7s. 6d.).—In answering 
& question of this nature I think the best plan is to start 
from first principles. From careful study and investigation 
the following facts have been established : (1) the lines of 
magnetic strain which constitute the magnetic field repel 
one another when their direction is identical, and attract 
when their direction is opposite; (2) the lins always try 
to take the shortest path —i. e., the lines tend to become 
straight; (5) when a conductor is subjected to an electric 
current a magnetic whirl is produced round it, this whirl 
having a definite direction according to the direction of the 
current in the conductor. 


— 
N. 
=. 
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FIG. 1. Fic. 2. 


In Fig. 1 a conductor is represented with a current 
flowing in a downward direction, when a magnetic whirl 
having a clockwise direction will be produced. If, now, a 
magnetic field is superimposed (Fig. 2), the lines of strain 
on the right-hand side of the conductor travel in the same 
direction as the magnetic lines due to the current flowing 
in the conductor, and consequently they repel one another; 
whereas on the left-hand side, the lines from the two 
sources being opposite in direction attract one another. 
The lines of the superimposed magnetic field are, therefore, 
disturbed from their usual straight path, which they will 
immediately try to return to, with the result that the 
conductor tends to move in the direction of the arrow. It 
is found that the electric are has the same property as a 
conductor carrying current—namely, that it produces a 
magnetic whirl round it. If we, therefore, superimpose a 
magnetic field at right angles to the axis óf the arc it will 
tend to move it in a definite direction, and since the ends 
of the arc are, as it were, tied and its middle portion free, 
it will bow out, and with a strong enough field will be 
deflected to its breaking point—.c., blown out. 


The next considerations are the applications of this 
principle, and I think, perbaps, the most important is its 
use in flame arc lamps. In this type of lamp, where 
inclined and impregnated carbons are employed, nearly the 
whole of the light is emitted from the arc itself ; therefore, 
to increase its area, it is deflected by a magnetic field. 


Fie. 3. 


Further, when the carbons can feed no more, an additions! 
field is introduced, and the combined strength of tbe 
deflecting and blowing-out fields immediately extinguish 
the arc; thus no damage is done to the lower portions of 
the lamp by the arc gradually getting higher and higher 
as the carbons consume away. ie the illustration (Fig. 3) 
the lower portion of the well-known Union ‘“Excello” 
flame lamp is shown. The long shunt coil above the base- 
plate is one of a pair which deflect the arc, and the small 
series coil above this is one of the pair which aid in the 
extinguishing. The magnetic field set up by the coils is 
either from front to back, or vice versd, the complete 
magnetic path being through the iron rod shown, and iron 
cross bar, and a similar iron rod at the other side. Some 
further and very beautiful illustrations of the flame arc 
may be seen in Mr. Andrews's paper read before the Insti- 
tution of Electrical Engineers on April 6, 1906 (vide Journal 
of the Institution of Electrical Engineers, vol. 57, No. 179). 


Flu. 4. 


Another useful application is for low-tension switchgear | 
carrying large currents, by suitably arranging two iron 
plates so that they will be on either side of the arc, 
springing from one sparking tip to the other, and by 
arranging for the current flowing through the switch to 
produce à magnetic field between the iron plates, the are 
will at once be extinguished. 

Amongst other uses of the principle I will mention the 
lightning arrester. In Fig. 4 two spark-gaps are shown 


4 
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between the three pieces of carbon rod, с, ci, с. The latter 

ere held in position by three clamps, and are, consequently, 

easily adjustable to suit the potential of the mains. 

et coil, т, is connected in parallel with the top gap, 
and so, when the arrester operates, a magnetic field is 
produced between the iron faces, Е and F,, causing the are 
across the lower gap to be extinguished. To prevent 
excessive current passing when the apparatus comes into 
action, an inductionless resistance, R, is inserted in the 

earth lead.—H. W. C. 

Question No. 1,032.—Particulars are desired of best type of relays and 
main solenoid used in connection with electric lifts (push-button 
control) on board ship, especially with reference to the precau- 
tions adopted to prevent the circuit being broken by vibration, 
um zx Also what are the voltages most commonly 
in ships 

Best Answer to No. 1,082 (awarded 108.).— The chief 
problem in connection with the construction of lift con- 
trollers for marine work consists in designing all the 
switches and solenoids so that they shall be unaffected by 
vibration, and should not rely on gravity more than 
necessary for actuating the “ break.” Most of the types 


of switches in use for lifts in buildings would not, 


be suitable for this kind of work, as they usually 
rely on the pull of the solenoids to maintain contact. 


Fio. 1. 


When subjected to severe vibration the contacts would 
be liable to jump апа become burnt. А suitable 
type of main switch is that shown in Fig. 1. Two 
solenoids, S S, one of which is energised at a time 
by the controlling circuit, operate plungers, P P, to which 
are attached the cross-bars, А A. These cross-bars are 
made of fibre or other insulating material, and are each 
arranged to strike two hinged contacts, С, which can make 
contact either between D E and D, E, or between E F and 
E, F, respectively. The hinged contacts are held in either 
position by the springs, G. It will be observed that the 
efficiency of the contact is independent of the force which 
the solenoids exerts on the plunger, and depends only on 
the strength of the spring. The switch has also a simple 
quick-break action, as the cross-har can be allowed consider- 
able movement before striking the hinged contacts. Small 


contacts are provided at the bottom on which the plunger 


falls when the controlling circuit is broken, and constitute 
а’ simple form of electrical interlock to prevent both 
solenoids from lifting at once. The rheostat may be 
operated by a worm gear and magnetic clutch driven off 
the motor, or it may be driven by an arrangement of 
ratchet and pawl: In the former case means must be pro- 
vided to allow the motor to start in either direction, either 
by having a rheostat with two sets of contacts or by some 
other means. If a ratchet and pawl is employed, the 


starter will move the same way whether the lift is moving 
up or down. 

The simplest form of starter is shown in Fig. 2. This 
consists of а solenoid working against an air or oil dash-pot, 
and is the type most commonly used. It has the merit of 
cheapness, but is not so good as one driven by the motor - 


itself. "n 
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The “Jensen controller, made by Messrs. Congdon and 
Co., of Manchester (Fig. 5), combines the reversing switches 
and rheostat, and is very suitable for this class of work. To 
describe it fully would occupy too much space, as the 
mechanism is somewhat complicated. Briefly the mode of 
working is as follows: Two solenoids are placed side by 
side, and plungers work in the top and bottom of each. 
The two top plungers are short, and are connected over 
& yoke by a chain. This yoke operates the reversing 
switch, the circuit being broken when the switch is in a 
vertical or mid position. The two lower plungers are 


rigidly connected together, and hold the carbon brushes of 
the rheostat. The movement of these lower plungers is 
checked by an air dash-pot placed between the two. The 
action is as follows: When one of the coils is energised, 
one of the top plungers is drawn in, causing the other top 
plunger to lift out of the coil and throwing over the 
reversing switch. This starts the motor. The bottom 
plungers then commence to lift, checked by the air dash-pot, 
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and eut out, step by step, the armature resistance. When 
they have risen a short distance, a switeh is opened which 
puts both coils in series, thus cutting down the controlling 
current without decreasing the pull on the plungers. The 
lower plungers continue to rise until all resistance is cut 
qut. 

À diagram of conneetions for use with separate reversing 
switch and rheostat is shown in Fig. 4 with & simple form 
of push-button attachment. Referring to this diagram, it 
will be seen that the change-over switches, M, are operated 
by the cam, О, on the car, and determine the direction of 
travel. In the diagram the car is shown at the third floor, 
so that the switch, M, at that floor is in the off position. 
Pushes 1, 2, 3, 4, and 5 on the floors, and also in the car, 
are, when the lift is in motion, locked either “in” or “out” 
by m electromagnets which have not been shown.— 


Question No. 1,033.— Explain method of design of static balancers, 
for balancing on three-wire system. 

Best Answer to No. 1,083 (awarded 10з.).—Ав the 
principle of the static balancer has been previously dis- 
cussed in these columns*, we may, therefore, confine our 
remarks to the methods of design. Static balancers may 
be built for any number of phases, the object of increasing 
the number of phases being to obtain a more uniform 
distribution of the out-of-balance current in the armature 
winding of the generator, and thereby reduce the local 
heating to а minimum. It is usual, however, to limit the 
number of phases to six, as beyond this figure the increased 
cost of the balancer, slip-rings, etc., is not compensated for 
by the small reduction in the armature heating. The slip- 
rings are connected to the armature winding in the same 
way as for a rotary converter, as shown in Table L, which 
also gives the ratio of voltage at the commutator to that 
between adjacent slip-rings. The frequency of the alter- 
nating E. M. F. between the slip-rings is given by 

R.P.M. 120 of poles cycles per second. 


This alternating E.M.F. when applied to the terminals of 
the static balancer will produce a magnetising current, the 
effective value of which (for a single-phase balancer) is 


given by 
E 


total impedance of balancer’ 
where E, is the effective voltage between the slip-rings. 


TABL I. 
2.188 8 Куз | $4 
& 8 A 5 8 E E ; e5 "E 
B 28288550 8 5 f 8. EF 
: "io Ф . 
& фе фы 3 3 3 
— а S7 8828 28. 8885 oo 
© 8 5 ES ы E в * Я 
„ |25 вя = 2 Bin 2 
S даса ЕБ НАБ 3 ЕЯ 
в 8 5 333 88 8 388.8 Bak 
E 23 S 83 SFF sears) Fas 
2 ш EJ e 2 
Single-phase balancer . 2 70 7 35 55 2 2 pt 
Two-phase balancer ...... 4 P 25 а 4 7 Ка fa 
Three-phase balancer M 5 61:2 55.5 ó | 5р of pairs 
Six-phase balancer (dia- : | | | of 955 
metrical connection) 6 70˙7 55°55 | 6 6 ро 


| 
| | | | 


* Voltage at commutator taken as 100 volts. 
+ »=number of pairs of poles. 


Sinee the ohmic resistance of the coils of a static balancer 
is negligible when compared with the reactance, the mag- 
netising current will equal. 
8 
дт ~ L 

where ~ is the frequency iu cycles per second, and L the 
inductance in henries. The inductance may be calculated 
from the formula: | 


L (henries) 24 т p n? (2) x 1075, 


where a represent the cross-section and mean length of 


* See the Electrical Engincer, Jan. 6, 1905, р. 1, and June 21, 1907, 
p. 853A 


magnetic cireuit respectively, д the permeability of the 
magnetic core, and n the number of turns on the сой. 
Аа alternative method, which may be adopted for estimat- 
ing the magnetising current, is to treat the balancer wind. 
ings as one side of a transformer, and deduce the wattless 
and energy components of the magnetising current from 
standard curves giving the saturation and energy losses in 
sheet iron. Tbe magnetising current is then given by : 


| (wattless component)? + (energy component).* 


In this method the flux in the magnetic circuit is estimated 
from the formula : 
_ Ex100 
4 44 T. N 


by assuming a value for Т. М = flux in megalines, 
E = voltage per phase, T = number of turns per phase, and 
N = cycles per second. 

The number of turns, T, on each phase of the balancer 
are limited by conditions of cost, regulation, and heating. 
Considering the regulation of a static balancer—i.c, the 
difference in voltage between the heavily-loaded and the 
lightly-loaded sides of the system—it may be shown that 
this difference in voltage, in the case of a single-phase 


balancer, is given by 
C 2 
= {т + = R H 


2 


where C is the out-of-balance current, r is the resistance of 
each leg of the balancer, and К the resistance of the arma- 
ture winding between brushes. The regulation, therefore, 
fixes the resistance of the balancer, while the number of 
turns is limited from considerations of cost and heating, 
since, in order to limit the temperature 11зе to about 
40deg. C., the radiating surface of each coil must Бе 
2 . 


approximately 5 * square inches. 


As the value of T is limited, we must work the iron 
forming the magnetic circuit at a high permeability, in 
order to obtain a minimum magnetising current—that ie, 
the magnetic circuit must be worked below saturation, at 
a density of about 5,000 to 6,000 lines per square centi- 
metre. In order that this low density may be maintained 
when the out-of-balance current circulates through the 
windings, the magnetisation due to the out-of-balance 
current must be neutralised. This is accomplished in the 
case of single and two phase balancers by connecting the 
windings ot each leg in such a manner that the magnetisa 
tion due to the direct current in one leg is neutralised by 
that in the other (Fig. 1). A similar arrangement may be 


Neut nal 


To S! 7 Р ings 


Fie. 1. —Connections of Coils in Single-Fhare Static Balaticet to obtain no 
Magnetising Е есі due to l ut-of-balance Current. 


adopted for a six-phase, balancer, but cannot be applied to 
a three-phase balancer, In this case, however, Dr. 
Steinmetz has proposed that extra turns be wound on each 


+ “Static Balancers,” by C. C. Garrard, Electrical Review, vol. 1x., 
pp. 985 and 1,060. 
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leg in the opposite direction to the main winding and con- 
nected in series with the middle wire (Fig. 2), such that 
the resultant maguetisation due to the out-of-balance 
current is zero. If the magnetisation due to the out-of- 
balance current is not neutralised, then the flux in 
the balancer will be considerably increased when work- 
ing at its rated load, and this increased flux will 
not only cause a larger magnetising current to circulate 
from the slip-rings, but will also increase the iron loss, and 
t»ereby cause a greater temperature rise in the balancer. 


ux) 7 E " P 
Fic. 2. - Three-Phase Static Balancer with Neutralising Oolls (C). 


'The increased flux, due to the direct-current magnetisation, 


Rings * 


will also cause a greater leakage flux, which will generate 
eddy currents in any solid metal—e.g., the containing case— 
in the vicinity, and will be manifested by an increase in the 
apparent iren loss of the balancer. It is principally due to 
this fact that three-phase static balancers are not much 
used, since they would require to be fitted with Steinmetz's 
neutralising winding, whereas a two-phase balancer would 
be free from this defect and would be slightly cheaper than 
a throe-phase one. —THREE-WIRE. 

Answer to No. 1,083 (awarded 7s. 6d. ).—lIn designing a 
balancer the first consideration is as to the type to be used, 
either a static transformer, enclosed ventilated, or totally 
enclosed oil cooled, or а ring revolving on the armature 
shaft. With the former two or more rings will-be required, 
according to the number of phases whereas with the latter 
one ring suffices. The saving in the number of rings 
employed and the reduced amount of material necessary 
owing to better ventilation due to the balancer revolving 
in the air should about balance the extra cost of longer 
shaft, etc., and increased labour. If appearances are to be 
taken into account, a transformer fixed on the bed-plate is 
to be preferred, and this is the general practice. Having 
decided the type, the number of phases should next be 
settled. The more phases used the more uniform will be 
the distribution of the out-of-balance current, and the less 
the local heating in the armature. It is not usual to use 
more than two or three phases. The voltage and number 
of rings can be found from Table I., the voltage at the 
brushes being taken as 100. The frequency depends on the 
number of poles and speed of the generator 

„ „РхЕР.М. 

bo 120 
where Р number of poles. The out- of. balance current will 
probably be 15 to 25 p cent. of the total generator 


current. ` We have now all that is necessary for the design 
of our balancer. 


| Tasu I. 
: | Voltage 7 rings. No. of rings. 
ingle phase. .. . . pO Cer 2 
Tee or four phase ............... СЕТОТ РЕ 4 
hree phase . ӨПА оаа ы 5 
iX phase азун заны: NP 6 


ролів; therefore, the inductance, L, and the permeability, 
h must be high and the flux density in the core low. 


Inductance = L = 4 v p № (210% 


where N = number of turns in coil, a = cross-section of core 
(net), and I- length of magnetic path. The magnetising 
current = == T neglecting the copper resistance, which 
should be kept low. 

The proportion of the iron part of the balancer cannot be 
given in hard-and-fast rules. If the cores are made short, 
the yokes must be made correspondingly long in order to 
allow sufficient winding On the other hand, if the 
cores are made long and thin we get a long magnetic n 
and consequently a large magnetising current. POM 
fone (Kapp) are given in Figs. 1, 2, and 5 (see Table П.) 
or single, two, and three phase respectively. For two- 
phase two single-phase transformers may be used or a three- 
limbed transformer, as in Fig. 2, in which case the area of 


the central limb must be made ,/2 times the area of 
either of the outer limbs. For three-phase Fig. 3 is a common 
type, or one consisting of three limbs placed at the corner 
of an equilateral triangle and connected at top and bottom 
by three armed cores. 

To find the approximate net section of all the cores: 
total net section = kilowatt output of balancer x C, where 
C=4 kw. to 7 kw., 2 kw. to 20 kw., and 14 kw. to 
100 kw. The thickness of core plates should be about 01 
to 02 thick, and insulated with varnish or paper; 10 per 
cent. of the total section should be deducted to obtain the 
net section. 

TABLE II. (dimensions in inches). 


2 2 ] 
lee - -- - h -—- — 


The flux density in the iron may be taken as В = 50,000 
lines per square inch, frequency 15 to 30 ~, for enclosed 
ventilated or totally enclosed oil-cooled balancers, and the 
current density in the copper about 800 amperes per 
square inch. For a ring revolving on the shaft, B can be 
increased to 70,000 lines per square inch for the same 
frequencies and in the copper a density of 2,000 amperes 
per square inch. Having assumed the section, the total 
flux = B x section, and the number of turns сап be calculated 
from the usual formula: 


E.M.F. x 108 i 
total flux x ~ x 4°44 


For description of balancer see answer to Question 971.— 
‚ Т. А. | 


Total turns = 


[Other replies to Question No. 1,053 will be given in our 
next issue.—Ep. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY | magnetising current taken by the balancer is not excessive. 


PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it 


i QUESTIONS. 
1,041. Describe a method of determining graphi e 
of au alternator, knowing the desired E, MY can tlie ae 
tribution of the winding. —LxoNARD MURPHY. 
ANSWERS. 
Question No. 1,033.—Explain method of design of static balancers, 
for balancing on three-wire system. 

Answer to No. 1,083 (awarded 5s.).—The method of 
design of static balancers is on practically the same lines 
as the design of power transformers. The following points 
must be observed and allowed for in setting out the job. 
The type of static balancer which is mostly in use at 
present is the three-phase balancer, and the other types 
stated in order of commercial preference are—namely, the 

“two or four phase, the single-phase, and, lastly, the six- 
phase balancer. Taking the three-phase balancer into con- 
sideration, the following particulars of the direct current 
system are required: direct-current voltage between outers, 

maximum out-of-balance current to be dealt with, resistance 
of direct-current armature, type of winding (two circuit or 
multiple circuit), speed, and pairs of poles of machine. 
Assume the direct-current machine has a two-cireuit wind- 
ing, then the number of tappings and slip-rings required on 
the armature will be three. For а multiple winding the 
number of tappings from armature to slip-rings would be 
es. 


three x pairs of po 


мышы ы = = душе 


The alternating-current voltage between slip-rings can be 
arrived at thus (see Fig. 1) If the pressure between 
brushes on the direct-current armature = V volts, and D, F, 
апа E are the tappings 120deg. apart, the relative positions 
of tappings to line of commutation being such that 
< ЕО D and < ВО E are each 30deg. (for simplicity in 
sketch), then 


Radius O D- (radius of circle D E F); 


re OE= cos 30deg. = м5 
2 2 2 


Total pressure between D ара E 
г Ы J3\_VV3 
12 — X —-¼iqãͥ1 = А 
2 2 2 
But this is the maximum value of the E.M.F., so the 
effective value will be 
VS. l 6123 V. 
2 X2 

Therefore, the alternating current pressure between slip- 
rings = 6123 times the direct-current pressure between 
outers of the system. 

The alternate-current voltage known, also the periodicity 
(from the particulars of speed and number of poles), the 
requisite number of turns is fixed on, also the sectional 
area of conductor to carry half the out-of-balance current, 
the usual practice being to wind balancer so that the ohmic 
resistance is half the value of the armature resistance. 

The impedance of balancer must be fairly high, so that the 


There will be practically no magnetic leakage due to the 
alternating-current voltage in the balancer, but directly out- 
of-balance direct current begins to flow back through the 
windings the conditions are altered. In addition to the 
alternating-current magnetisation there will be a super- 
imposed direct-current magnetisation. In the case of the 
single-phase balancer the direct-current magnetisation in 
each leg oppose one another, and it is possible by sub- 
dividing the coils and suitably placing them, or by using 
concentric coils, to quite neutralise the etising effect 
of the direct current. In the case of the three-phase 
balancer neutralisation is not possible, because a similar 
spacing of the coils as in the single-phase balancer cannot 
be carried out, as each phase must be kept separate. With 
the six-phase balancer complete neutralisation of the direct- 
current magnetisation can be obtained, and balancing is 
much better than with either three-phase or single-phase 
balancers. The out-of-balance current entering at a slip- 
ring has to overcome an average resistance of two-thirds R 
(where R internal resistance of armature). This armature 
resistance is independent of whether there are two, three, 
or more slip-rings. The resistance in the path of the 
current by each slip-ring is the same, the various currents 
being in parallel. If we find the drop due to the out-of- 
balance current flowing from tbe mid wire vid one coil of 
the balancer to the nearest brush, we shall find the total 
drop due to the out-of-balance current. 

Ezample.—Let the Mg between outers — 500 volts 
and out-of-balance current, C, be 10 per cent. of the full- 
load current, also internal drop of armature = 4 per cent., 
then 4 рег cent. of 500 volts = 20 volts; then 10 C R=20 


and C = е . For three-phase balancer | 


5 rt 2 Rha? (15 m) -26 144 volta = 57% 
alo 5 5 106 18 
—STATOR. 


Answer to No. 1,033 (awarded 5s.).—This problem of 
the design of static balancers for three-wire systems is 
rendered exceedingly vague and indefinite for lack of 
directions. In ordinary practice, three-wire systems are 
balanced by  motor-generators connected between the 
neutral and the outers which run as motors when the 
neutral is at mean potential and the system is balanced, 
and either as generators or motors under unbalanced con- 
ditions. This, however, is by no means a static balance. 
There are various methods, more or less practical, by which 
а static balance can be obtained, and these are now dealt 
with in the case of continuous three-wire systems. 

(a) Resistance.—Resistances may be connected on each 
side of the neutral and have means for adjusting them 
either automatically or by hand, so that when all the 
lamps or a number of them on one side of the system are 
cut out, a suitable resistance is inserted until no current 
flows through the middle wire. In design sufficient resist- 
ance must be allowed between the two, so that the maxi- 
mum difference in loads may be taken up. It will readily 
be seen that this is an exceedingly wasteful method of 
regulation. 

(b) Induction.—Static balance may be obtained by placin 
an induction coil away from the armature but connec 
thereto at two opposite points, the middle point of the coil 
also being connected to the neutral wire. This system is 
due to Dobrowolsky. Its operation is as follows: The 
E. M.F. at the coil terminals is necessarily alternating, and 
hence, owing to the self-induction, no short-circuiting of 
the armature occurs. When unbalanced conditions prevail 
in the system the direct current flows through the neutral 
wire, and to this the inductance coil offers very little 
resistance, and balance, therefore, results. In designing 
this coil it is quite obvious that the resistance must be 
made as low as possible and the self-induction as high as 
possible consistent with suitable wires for carrying the 
necessary current. 

(с) Three. Brush Method.—A method of balancing which 
is more or less statio is to have three brushes to a machine, 
the extra brush being placed symmetrically between the 
ordinary brushes and connected to the neutral wire. In 
order to allow machines with this arrangement to run 
propery базу must be somewhat modified, one manner of 
doing this being in the case of а four-pole machine to have 
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the two north and the two south poles adjacent to each 
other, the action being then practically as a bipolar machine 
with divided poles. In designing this the yoke between 
the unlike poles must be made of sufficient cross-section to 
take the maximum flux in one pole pair, and not, as in 
ordinary machines, sufficient to take half that flux. Between 
like poles the yoke need be of negligible area magnetically, 
but must be made sufficiently strong mechanically. As to 
the armature, the radial depth of this must also be sufficient 
for the full flux from one field core. Owing to the 
armature reactions in this machine extra windings must be 
added to overcome the tendency of the flux to increase in 
one pair and to decrease in the other pair, otherwise with 
heavy loads unequal voltages are impressed on the different 
sides of the network. 

In the case of alternating-current three-wire systems, the 
usual way to balance these is by static transformers. There 
is nothing especial to be noticed in the design of these 
except they must be of suitable size to deal with any 
difference of power which can possibly occur, and they 
must also be designed with ample iron section in order that 
the iron losses which are continually present should be low, 
but the copper may be fairly saturated, as this will probably 
only be loaded for a relatively small proportion of time. 
Until further specific data as to the actual network in use 
are available, it is thought that no further points in the 
design can be dealt with.—L. R. 


Question No. 1,034. —Explain the action that takes place in a reverse- 
current relay, used on an alternating -current system, when 
set at a certain percentage of full-load current. Why do they 
not operate at this fixed point, whichever direction the current 
is flowing, for the system is alternating and constantly chang- 
ing? Give clear connections of same. [в a relay in use which 
combines overload as well as reverse-current (any percentage) 
operations? If во, give connections and explain thoroughly the 
combined action. 

‘Answer to No. 1,034 (awarded 7s. 6d. ).—There are two 
main types of reverse alternating-current relays, one being 
the wattmeter and the other the solenoid type. The watt- 
meter type is made for single or polyphase circuits, the 
principle of working being the same, but the single-phase 
relay will be described for sake of simplicity. The writer 
takes it that the questioner, ‘‘Sub,” understands how that 
a rotary field is produced in the gap of an induction watt- 
meter, and how by the action of the eddy currents set up 
in the disc a torque is produced on the disc, tending to 
cause it to rotate; the space allowed being none too large 
to deal solely with the points raised in the question. 

Fig. 1 shows one form of wattmeter type relay, so called 
because the moving element consists of a wattmeter with- 
out the dial. There is an aluminium disc in an air-gap 
between two electromagnets—the top one being energised 
by & series winding, S, and the bottom one by a shunt 
winding, V. Аз in an induction wattmeter, when the 
eurrent and voltage are in the same directtion in the 
circuit to which it is connected a torque is produced on 
the disc, causing it to rotate. If, now, the current in the 
series winding is reversed whilst that in the shunt 
winding is still the same ав before, the direction of 
rotation of the rotating field is reversed, and, con- 
sequently, the disc will reverse its direction of rota- 
tion. This is the principle of the wattmeter type 
of relay. Fig. 1 shows the arrangement for the actual 
relay. To the disc spindle is attached а bent arm, C. With 
eurrent in the right direction this arm rests in an insulated 
piece, H, attached to a brass arm, A, which is hinged at J. 
F is a stop to prevent Н from falling backwards. With 
current in the right direction the disc tends to rotate in 
the direction of the “forward arrow head, but cannot do 
owing to the arm C being on insulated piece, H, which is 
fixed. When a reversal of the current takes place the disc 
rotates in the direction of “reverse” arrow bead, and the 
arm C travels round and knock against H on the under- 
side, and knocks it over, making it come in contact with 
jaws, B, completing the tripping circuit and opening the 
switch ; T C being the trip coil. It will be seen so long as 
the current is the right direction it is impossible for the 
relay to operate, but it operates on occurrence of reversal 
only. The percentage of reverse current at which it 
operates is got by putting a weight, D, on а cord over 
a drum on dise spindle. Before the relay can operate the 
disc must have a torque equal to that necessary to wind 
the ‘weight up, and for each weight a definite reverse 
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| current will have to pass through the series winding, S, 


before the disc starts to revolve. This definite current can be 
easily expressed as a percentage of fullload current. The 
time element is got by damping the disc, by fixing a per- 
manent magnet so that the disc has to revolve between the 
poles of this magnet, and due to eddy currents set up ite 
speed is retarded. 


Arrr v2 edad), v 24 884^» . hed Disc 
> жь SOS VAN BY SN NS „ММММ? SALABLANT CHARAN SM «^ 
1 „2 mm 


Fic. 1. 


Fig. 2 shows a type of solenoid relay diagrammatically. 
It consists of a differential solenoid, the two halves of 
which are in parallel across the system (for low-voltage 
single-phase system). 1) is a small equaliser, round which 
is passed one turn, S, of a lead which carries the main 


current of system to which it is connected С is а core, 


which is kept in position by an adjustable stop. With no 
current flowing іп turn N, the shunt current divides itself 
equally between top and bottom halves of the solenoid, with 
the result that the core is neither pulled up or down, but 
is held in position by gravity. 


turn S in the right direction —i. e., in the same direction as 
Tr.» Corl 


| 
d 


— . 


Кїч. 2. 


the voltage —the balancing effect of the equaliser, D, 

destroyed, and more current flows through the bottom half 
of the solenoid and less through the top half, and thus the 
core is held in position shown, magnetically as well as by 
gravity. With a reverse current in the turn S the opposite 
occurs, more current flowing through the top half of 
solenoid and less through the bottom half, and thus the 
plunger is drawn up, making contact А to B, and com- 
pleting the tripping circuit. The percentage reverse at 
which it operates can be got by putting weights on core, 
or by raising or lowering the position of core by the 
adjustable stop previously mentioned. The time element can 
be got by closing in the top of solenoid, and allowing tho 


With current flowing round : 
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plunger to drive out the air in the centre of solenoid 
through an adjustable hole in the top before it can be 
raised, the time occupied for lift being regulated by size of 
hole for driving the air through. In practice the two halves 
of the solenoid are wound one over the top of the other, 
and not as shown in diagram on one long core, diagram 
being so drawn for clearness. 


It will be seen that a reverse relay does not depend on 
the current alone for its operation, but on the combined 
effects of current and operation. Assume a non-inductive 
load, we should have conditions as A (Fig. 3), where 
C = current and V=voltage wave. Although they are 
constantly changing, we always get a positive value for the 
watts, W, which represents the torque or pull in the relay, 
and this never changes in direction. If, howover, we get a 
reversal of current, we have conditions as in C (Fig. 3), and 
here we always get a negative value for the watts, W, 


which represents the torque or pull with a reverse current. 
Thus so long as current flows in right direction we get an 
unchanging torque in one direction, but on reversal of 
current the direction of this torque reverses. 

If we look at curves B (Fig. 3), we shall see that if we 
get the conditions in which a lag or lead of 90deg. is 
obtained, we should get no torque on relay, and thus relay 
would not operate under such conditions. This state of 
affairs is likely to be obtained where the field of a gene- 
rator fails, and the prime mover still continues to drive it 
&t its usual speed. "The roverse current in this case is 


Fic. 5. 


practically wattless, and is approximately 90deg. in 
advance of the voltage, because no energy is required to 
drive the faulty generator as а motor. Engineers differ in 
opinion as to whether a reverse relay should operate with 
а reversal of total current or of energy current only ; if 
the latter, tben the ordinary relays as described fulfil the 
particulars; if the former, the remedy is as per Fig. 4. 
t consists of putting resistance in series with the shunt 
circuit until the shunt current lags about 45deg behind 
the series current when the load of the circuit is non- 
inductive. Thus with conditions in the main circuit as in 


| Fig. 3, the conditions in the relay will be аз per Fig. 4, 


and hence tho relays will operate when the phase difference 
is 90 leg., but the torque or pull will not be so large as in 
C (Fig. 3) 

Fig 5 shows three single-phase relays connected to low- 
voltage three-phase circuit, the shunt windings being 
connected in star and earthed. Fig. 6 shows three 


Fic. 6. 


similar relays connected to three-phase high-tension system 
using three current and two potential transformers; as 
before, the shunt coils are connected in star and carthed. 
Fig. 7 shows three relays, the shunts of which are not 
connected in star, but between one terminal and the middle 


Fic. 7. 
point of the opposite limb of a three-phase potential trans- 


former. Tho voltage obtained for the relay is = , where 


V is the voltage between secondary terminals; C T are 
current transformers. Connections to single-phase circuits 
are as Figs. 1 апа 2. Тһе direct-current trip circuit con- 
nections are not shown in Figs. 5, 6, and 7, as they should 
present no difficulty. 


Trip Coil. 
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Fig. 8 represents diagrammatically a combined maximum 
and reverse alternating-current relay. The action in 
working is similar to that in Fig. 1, the dise rotating 
between the electromagnets excited by series and shunt 
windings. On the disc spindle is a double drum to which 
are attached two cords, C, one for maximum and one far 
the reverse. The operation for the maximum is as follows: 
The cord, &. passes over a drum, D, to which is rigidly 
attached a brass arm, B,; at the end of the cord is a weight, 
W, which rests against a stop, S. Before the relay can 
operate a torque must be exerted necessary to wind up tho 
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weight, W ; when this torque is reached the disc revolves, 
winds up the weight, W, and twists drum, D, and arm, B,, 
this arm coming in contact with contact, A,, and completing 
the tripping circuit. It will be seen that the weight, W, 
determines the overload at which it will commence to 
operate, and by having different weights, different per- 
centage of overloads can be set. The time element is got 
by moving contact, A,, along sector arm, Н, and thus 
shortening the distance of travel for the arm B, before it 
trips the circuit. For the reverse part the cord is attached 
to & drum, F, and to this drum is attached a spring, S, 
and an arm, B, Before the disc сап rotate it must exert 
& torque equal to that of spring; when it reaches this torque 
it turns drum F and arm В, thus closing tripping circuit 
through contacts, AB. L is a weight to take up sag in 
cord, C. When the maximum side is operating there is 
no need for one on the other side, as the sag is very 
little, the motion of arm B before closing trip circuit 
being very small. The adjustment for percentage reverse 
at which relay will operate is by coiling up spring, 5, thus 
increasing the torque the disc must possess before it can 
operate. Т із a stop to prevent the arm B coming back 
too far. After operation it will be seen that the relay 
resets itself. As soon as the trip circuit has operated the 
torque on the disc goes, and if it has operated by an over- 
load the weight, W, returns it to its original position ; but 
if it is a reverse, the spring, S, returns it to its original 
position. In the relay in Fig. 1 the lever, A, has to be 
reset after having operated. 

Although several of these combined relays are installed 
on various systems, they are not true overload current 
relays. The torque depends on the watts, and the watts 
take into account the power factor, so that it is possible to 
geta large total current, but so long as its energy com- 
ponent does not exceed the percentage which the relay is 
set for it will not operate. Take, for example, a relay set 
at 100 per cent. overload and wound for 10 amperes. On 
power factor 1 this will operate with 20 amperes through 
it. If, however, it is on power factor `5, 40 amperes would 
have to pass through the relay before it would operate.— 
RELAY. . 

Answer to No. 1,034 (awarded дз. ).— Automatic circuit 
breakers designed for use on alternating circuits and fitted 
with reverse-current or discriminating relays are of two 
types: (1) where the circuit breaker is tripped by the alter- 
nating-current relay ; (2) where the actual tripping is carried 
out by means of continuous current. In Fig. 1 is shown 
the connections of a single-phase circuit breaker controlled 
by alternating current only, in which A is the alternator 
feeding the mains or ’bus bars, and M is a current trans- 
former supplying the main winding, 5, of the relay. The 
potential transformer, P, can be supplied either direct from 
the ’bus bars or from A; this transformer feeds the shunt 
winding, T, of the relay. Now, in explaining the action of 
the relay the question of constant polarity of the coils, S 


and T, cannot be considered, owing to the magnetic flux | 


varying as the periodicity of the circuit, but the question is 
a comparatively simple one if the direction of the current 
flowing through the alternator is considered relatively to 
the current in the other parts of the system. It is 
obvious that the current in the winding T will vary 
synchronously with that of the alternator, A, and will be 
quite independent of the direction of the current in the 
windiog S, whereas the direction of current in this latter 
winding, relative to that of the ’bus bars, will depend on 
whether A is generating or motoring. The windings, 5 
and T, are so arranged that when А is generating the 
solenoid between these windings is not influenced, but 
should the current in the winding S be reversed due to 
A motoring, the relation of the two windings will be 
altered, and the solenoid will operate the trip gear 
on the main switch. Fig. 2 shows precisely the same 
arranyement, except that instead of the solenoid tripping 
the main switch it closes a local continuous-current 
circuit, which actuates the trip gear on the main switch. 
This arrangement is used where the switches cannot be 
tripped directly by the reverse-current relay, as in the case 
of remote control.” 

A modified arrangement of the solenoid shown is often 
used, which takes the form of a small armature carrying 
the winding T, which rotates through an angle of about 
1800еғ. depending upon the relation of the windings, 


| This movement of the armature actuates direct on the trip 


gear of the main switch or through a local circuit, as 1n 
Кїр. 2. Another type of relay which is extensively used 
is a metal disc revolving between tho coils, S and T. When 
operating under normal conditioc:. the disc revolves and 
winds up a small weight; further mcvement is prevented by 
means of a catch. Should, however, the relation of the 
windings become altered the disc revolves in the opposite 
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direction and releases the trip gear. directly on the main 
switch or else closes a local circuit, which could be fed 
either from the exciter or a battery. With the disc type 
of relay, the “time element” is a great feature owing to 
its extreme simplicity of action. The circuit breaker can 
also be operated by a maximum as well as by a reverse 
current, but & separate relay will be necessary ; the maxi. 
mum release is usually arranged to operate on the opposite 
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pole to the reverse relay. With a three-phase circuit 
breaker having a maximum and reverse release, the former 
would have two relays on two of the phases and the latter 
one relay in the remaining phase. The various relays can 
be operated from the transformers used in conjunction 
with the wattmeters, ammeters, etc., which, of course, will 
tend towards economy as well as saving in space and 
reliability.—H. | 


[Other replies to Question No. 1,034 will be given in our 
next issue. ED. E. E.] : 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY | such a current. Take the two cases shown in Figs. 1 and 2. 


PRACTICAL MEN. 


It thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central - station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 

1,042. In a circuit of direct-current flame lamps using carbons with 
the salts in the core trouble is caused by frequent white arc of 
low candle-power instead of yellow flame colour. Give cause and 
remedy. Also, in a description of a new flame lamp (Electrical 
Engineer, Jan. 3, 1908) “а minimum allowance of seven volts 
per lamp for steadying resistance must be made." Why so large 
an amount, and does this apply to flame lamps generally! The 
Oriflamme lamp is said to burn with about 35 volts across the arc. 


Why so much lower than the ordinary arc voltage, and would 
this require a large allowance for steadying resistance /—FLAME. 

1,045. What will be the probable current. and the best arrangement of 
motor, etc., required to drive a machine for winding copper strip 
(lin. wide by 0°1їп. thick) into the form of helices, each one to 
have 15 coils and to be 6jin. internal diameter? It is proposed 
to turn out 200 per day, and the supply is 210 volts direct 
current, — А NXIOUS, 

1,044. Give reasons for the shortening of the life of Nernst lum 
burners, Should they be connected up to the supply mains vith 
their polarity reversed !—G. D. A. 


ANSWERS. 


Question No. 1,034.—Explain the action that takes place in a reverse- 
current relay, used on an alternating -current system, when 
set at в certain percentage of full-load current. hy do they 
not operate at this fixed point, whichever direction the current 
is flowing, for the system is alternating and constantly chang- 
ing? Give clear connections of same. Is a relay in use which 
combines overload as well as reverse-current (an percentage) 
operations? If so, give connections and explain thoroughly tho 
combined action. 


Answer to No. 1,034 (awarded 7s. 6d. ).—Reverse-current 
relays for alternating - current circuits may be broadly 
divided into two classes: (1) wattmeter relay ; (2) differential 
relay. These two types differ totally in their action. 
There is a certain vagueness about the word “ reverse 
current" for alternating-current circuits, and one is at a 
loss as to what it really means. For continuous-current 
circuits the expression is perfectly definite. For alternating 
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Fig, 2. 


current, а current which at every instant is flowing in the 
direction in which the generated E. M. F. acts is undoubtedly 
a “forward current,” while a current which at every 
instant flows in the opposite direction is a "reverse 
current.” The first is in phase with the E.M.F., the second 
180deg. out of phase. Now what about the current leading 
or lagging by 90deg. Such a current is neither a 
“forward current” nor a reverse current, and, therefore, 
it is questionable as to whether the relay will operate with 


In Fig. 1 current lags a little more than 90deg. behind 
E.M.F. Component O B is power component, and is 
opposed to E.M.F., and the reverse current is not C but 
ОВ. In Fig. 2 we have forward current О В!, and hence 
no reverse current. Now, in the wattmeter type of relay 
the instrument consists of an ordinary alternating-current 


C 


B 
FIG. 3.—O A, M» gnetomotive Force of Coil a; О B. Magn«tomotive Force of 
Coil b for normal conditions ; ф, L of Lag of Current behind Е M.F. 


wattmeter, the moving part of which will tend to move in 
one direction or the other, depending on whether the 
eurrent has а forward component or a reverse-current 
component. The moving part is, however, prevented by 
a stop from moving in the direction resulting from a 
forward-current component, but it can rotate in the reverse 
direction, and by means of an attachment to moving 
spindle closes an auxiliary direct-current circuit which 
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operates cut-out after having travelled a certain adjustable 
fraction of a revolution. We see, therefore, that the 
wattmeter type of relay acts only when there is a reverse- 
current component, and is entirely independent of the 
component lagging or leading 90deg. from E.M.F. 

In existing forms of alternating-current relays of the 
differential type the energising coils consist of two windings 
with a common magnetic circuit. These windings, which 
we will call а апа’ b, receive current from a shunt trans- 
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former and a series transformer respectively connected with 
the alternator. "Therefore, current in a is dependent on 
pressure, and that in b on the current. Since with constant 
pee the magnetomotive force due to coil a is fixed in 

irection and magnitude, it serves to polarise the relay. 
Under normal conditions coils а and b act differentially, 
but if the direction of the magnetomotive force of b is 
reversed their action is cumulative. If coils act differentially, 
resultant magnetomotive force is О C}, which is insufficient 
to lift the core common to both circuits, and so operate 
relay. On reversal of current we get magnetomotive 
force, O C, which may be sufficient to lift core. 

Another form on practically the same principles is shown 
diagrammatically in Fig. 4, and has been found to be very 
reliable in practice. 
winding is wound in the reverse direction to the top half, 
and normal position of соге is in the centre of the coil. 
Under normal conditions, magnetomotive force of series 
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ooil helps the bottom half of the shunt coil and opposes 
that of the top half of the shunt coil ; therefore there is a 
tendency to pull the core into the centre of the coil, and, 
in consequence, the relay does not act. With reverse 
current, however, in the series coil the- field in the top half 
of the core is strengthened and that in the bottom half 
weakened. The core wil’, therefore, be lifted up and 
switch released. In the case of two alternators running in 
parallel, if the field circuit of one of them be broken the 
current flowing in that generator will be approximately 
90deg. ahead of the generated E. M. F., thus tending to 
maintain ite field. A wattmeter relay in this case would 
not work unless there were sufficient “ reverse current.” 
What would happen in a differential type of relay ? 

As seen from Fig. 5, the pull on the core is alternately 
and equally positive and negative, and, consequently, the 
tendency to move the core is eliminated during each 
alternate half-period. To overcome this difficulty, it is the 
practice to introduce a phase difference (about 45deg. in 
practice) between E M.F. of generator and potential differ- 
ence across shunt coil of solenoid by introducing sufficient 
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inductive resistance ш series. With this arrangement it is 
seen from Fig. 6 that cut-out will not act when current lies 
between O A and O C in shaded portion, although we 
have reverse current in circuit, and it has a tendency to 
act when current lies between o b and o d in shaded 
portion, when alternator is doing useful work. But these 
conditions are rarely found in practice From Fig. 3 it is 
seen that if magnetomotive force of series coil is very 
large compared with that of shunt coil, it may be sufficient 
to swamp the effect of the shunt coil, and so operate tbe 
relay with overload current. 

In comparing the two forms of relay there is no doubt 
that as a reverse-current relay the wattmeter type is the 


ere the bottom half of the shunt 


ness. The differential type is very uncertain in action, due 
to variable reluctance of magnetic path with various 
positions of the core. It is usual in practice to place 
reverse current relays on generator panels only and over- 
load relays on feeder panels, so there is really no need for 
reverse-current relays to work an overload, as in this case 
there is a liability of all generator circuits being opened if 
а sbort occurs.—M. К. 


Answer to No. 1,034 (awarded 5s.).—Before discussing 
the action of a reverse-power relay, it may be as well to 
define what is understood by a “reverse current.” An 
alternating current which at every instant is flowing in 
the same direa on in which the generated E.M.F. acts is 
obviously a forward current, while one which at every instant 
flows in the opposite direction to that in which the E.M.F. 
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acts is equally a reverse current, the former being in phase 
with the E.M.F., the latter 180deg. out of phase. But 
suppose the current lag or lead 90deg., then during one-half 
of each cycle it is flowing in the same direction as the 
E M F., and during the other half in the opposite one. Such 
а current is neither a forward nor reverse current, and, 
whatever its magnitude, it should not cause the relay to 
operate. Again, suppose the current lag a little more than 
90deg. bebind the E.M.F. (Fig. 1), there are then two 
currents superimposed, А B and A D, but we have seen 
that A B is neither а forward nor reverse current, then A D 
is the only current we have to consider, and it is also the 
power component of the current AC. AD is at every 
instant flowing in the opposite direction to the E M.F., and 
though AC flows in the circuit, it is A D which is the 
reverse current and not AC. Again, suppose А C (Fig. 2) 
lagged behind the E.M.F. by an angle less than 90deg., 
then a forward current of magnitude A D flows in the same 
direction as that in which the E.M.F. acts. 

The determining factor for the operation of a reverse- 
eurrent relay is whether the power component of the 
ourrent is in the same or opposite direction, at every 
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instant, to that in which the E.M.F. acts. Strictly speaking, 
then, the relay would be more correctly called а reverse 
“power” relay. The reverse relay in general use is 
essentially а wattmeter, and is evidently the correct devioe 
to adopt, as it has been shown that it is reverse power 
which should cause the relay to operate Space will not 
permit of dealing fully with the production of the torque 
in the disc of the relay, but in answer to the second part 
of the query it will be sufficient to say that if an absolutely 
non-inductive circuit be held in an alternating magnetic field 


it will receive à rapid alternate series of pushes and pulls. 
These impulses if equal and opposite would in quick succes- 
sion neutralise one another, and the cireuit would not be 


better, both as regards certainty of action and sensitive- | subject to any resultant force. But if the circuit be 
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inductive, as the disc of the relay is, these impulses become 
unbalanced, due to the fact that the current lags behind 
the induciog E.M.F., and the repulsive impulses become 
far greater than the attractive ones, resulting in a force 
on the circuit. This, I think, will show “Sub” why an 
alternating current flowing in the direction for which the 
relay is designed cannot cause it to operate. As has been 
already stated, the relay is an induction wattmeter driven 
by a two-phase motor, whose series and shunt fluxcs, being 
in quadrature, produce the requisite rotating field. 

Fig. 3 shows the action of tbe Ferranti reverse relay. 
The weighted lever, L, is held against the stop, S, by the 
pin, P, in the disc, D, which tends to rotate in a clockwise 
direction with forward power. On a reversal of power 
the disc revolves in a counter clockwise direction (due to 
the current flowing in the reverse direction in the coils of 
the relay), and the pin, P, impinging against the lever 
causes it to fall into the horizontal position, thereby com- 
pleting the trip-coil circuit. The Brown- Boveri relay 
works on the same principle, except that on a reversal 
of power the pin in the disc presses two spring contacts 
together. 

ig. 4 shows the connections for a reverse-power relay 
on a three-phase generator with the neutral earthed. A 
three-phase system has been used in the diagram, as the 
querist has not stated to the contrary, being, perhaps, most 
generally in use. A reverse relay on a three-phase system, 
having ite neutral point earthed, should consist of three 
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single pole relays having their series and shunt coils star 
connected. The potential transformer supplying the shunt 
coils of the relay should be star-connected on both primary 
and secondary sides The secondary windings of the 
current transformers also should be star-connected, and all 
star points should be earthed. The reason for these con- 
nections is that it is possible for an interchange of high- 
frequency energy (generally corresponding to the third 
hormonic of the fundamental frequency) to take place 
between generators having their neutral points earthed. 
It is necessary that the relay should be influenced 
by this interchange of energy, and, if it be sufficiently 
large, that the relay should operate. It is not often that 
an overload and reverse relay are required on the same 
circuit, as circuits feeding bus bars requlre a reverse relay 
immediately in front of the bars, whereas outgoing feeders 
call for an overload relay. The writer has known where 
it has been thought advisable to install an overload and 
reverse relay with rotary converters, in which case the 
series coils of both relays were fed from the same current 
transformer.—O. Н. BRICKWELL. | 
Question No. 1,035.— Show a method of estimating approximately 
the total works cost of a line of dynamos, from, say. 1 kw. 
to 300 kw., the calculations to be based simply on the kilowatt 
output in conjunction with the speed, and not from linear dimen- 
sions of the armature. 

Best Answer to No. 1,035 (awarded 10s.).—It appears 
that W. H. J.” requires a method by which the works 
cost of any machine may be quickly determined, using as 
data the kilowatt output and speed of the machine. As 
the core size of a machine is determined from these 
particulars—viz., the kilowatt output and speed—it follows 
that it is possible to plot a curve with the works vost as a 
function of the output in kilowatts and the speed By the 


use of such a curve much time can be saved by using the 
curve as the designer uses curves of armature ampere- 
turns and field ampere-turns plotted as functions of the 
kilo lines per square inch. The method of obtaining the 
curve in question is as follows: multiply the maximum 
amperes fur each machine by the voltage each machine 
would give if it were run at 1,000 r.p.m., then divide this 
value by the actual revolutions per minute. Take, for 
instance, а machine giving 800 amperes at 220 volts; 
speed, 500 r,p.m. We then get 


Amperes x volts х 1.000 800 x 220 x 1,000 _ 352,000. 
500 500 


By dividing this value by 1,000 we get the watts 
output the machine will give at 1 r.p.m. which is 
very useful, since it gives an indication of the size of 
the machine of which we desire to find the works cost. 
By treating the outputs of a line of machines in this 
manner we get a series of numbers each referring to а par- 
ticular size of machine, and may thus conveniently label 
each machine by the number representing the watts output 
at 1 r.p.m. 

By plotting the works cost of the machine against the 
machine number, we get a curve from which the works cost 
of any sized machine coming within the limits of the curve 
can be obtained. The curve gives the approximate works 
costs for a line of dynamos up to about 250 kw. These 
costs are for direct-coupled machines supplied with outer 
bearing only. It is, of course, preferable to use two sets 
of curves, one from 1 kw. to 50 kw., and the other from 


300 | 
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50 kw. to 500 kw.; by this means the costa can be 
read off much more accurately. The works costs shown 
on the curve аге made up of two distinct charges —viz, 
the cost of material and labour and ‘trade costs,” con- 
sisting of drawing office, order and estimating department 
expenses, stc. These two items can, of course, be plotted 
separately, thus giving a set of curves showing the actual 
works cost and the trade cost for each machine. It will 
be noticed that the character of the curve changes con- 
siderably at about machine No. 50; this is due to the 
modifications introduced in the design of the machines 
from this size upwards. The works cost of a line of motors 
may be plotted in a similar way, but in this case the brake 
horse-power is multiplied by 750 and divided by the revolu- 
tions per minute—that is to say, instead of taking the 
output that would be given at 1,000 r.p.m., as in the case 
of the dynamos, we take the output that would be given at 
750 r.p.m.—CURVE. 

Answer to No. 1,035 (awarded 5s.).—It is a pity that 
“W. Н. J.” has limited the available data to the output 
and speed, as it is impossible to show how to estimate the 
cost of a dynamo without reference to the cost of material 
and wages, except by practically giving bim a manufac- 


turer’s catalogue, since the ratio cost of material |... | 
cost of labour 


very much with different manufacturers and with different 
styles of design. A dynamo designed with a small 
armature, few poles, few slots, is cheap as regards 
machinery and winding, but this is counterbalanced by 
the extra material, particularly copper, required in the 
field magnet system. For these reasons I propose giving 
curves of.total cost, representative of the average selling 
prices at the present cost of raw material. 


0 100 200 
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Fig. 1 gives the selling price of dynamos from 100 kw. 
to 500 kw. at different speeds. Fig. 2 gives the selling 
price of smaller dy namos up to 100 kw. The prices given 


FIG. 1. 


hold for machines arranged for direct coupling, and 
include one bearing and semi- coupling. For small machines 
where protected type with two bearings of the bracket 
type are used the prices still hold good. For 100. volt 
machines the prices should be increased by 74 per cent. at 
high speeds down to 23 per cent. at slow speeds. The 
price cannot be reckoned at so much per kilowatt per revolu- 
tion on account of the reduced space factor in the slots due 


POUNDS 


to the increased number of conductors, and also on aecount 
of the reduced ventilation at slower speeds. Considering 
the speed of а machine is halved, twice the number of 
conductors are required for the same voltage. Assuming 


the space factor to drop from 50 to 40 per cent. and the 
armature to radiate 90 per cent. of the copper loss at the 
higher speed, the new output will be МА MEE xc 


= 42} per cent. of output at the top speed instead of 
50 per cent. Fig. 5 gives the extra to be added for two 
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or three bearing machines, with bed-plates arranged for 
belt or rope drive.—P. 


Answer to No. 1,035 (awarded бз.).—1п order to 
estimate the cost of manufacture of a line of dynamos 
approximately correct, assuming that the machines are to 
be of entirely new design, it will be necessary to estimate 
in detail three or four machines of different sizes and plot 
them to a curve showing the relation between cost and 
output. Now, it is obvious that before a comparison can 
be made between the machines of various outputs and 


| speeds they must be reduced to a common basis of output. 


Experience has shown that it is very convenient to assume 
all the machines will run at 1,000 r.p.m., and give a corre- 
spondingly larger or smaller output calculated in kilowatts. 
The results would be represented by 


" KW. x 1,000 
R. P. M, 


For instance, a generator with an output of 50 amperes, 
500 volts, at 500 r.p.m. would have a value P of 50. 
The curve mentioned above will of course, only give 
an approximate indication of the average cost over the 
whole line of machines, as the actual cost of each 
machine would be shown more in the shape of a series of 
steps, as in the figure. The number of steps which would 
correspond with each size of the machine are not of the 
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same value; this is due to the fact that the costliest 
machines are usually those with the shortest core length ; 
the other machines of the same core diameter but of longer 
core length will cost less per kilowatt on the basis of P, 
owing to the principal mechanical parts, such as bearings, 
shaft, bed-plate, brush gear, ete., being practically the same. 
If sufficient information is available regarding the actual 
cost of a few machines of various sizes already constructed, 
it would be of assistance in plotting the curve after the 
figures had been modified to suit the new design. The full 
curve in the figure is representative of the actual cost of a 
line of modern multipolar generators designed on the same 
basis and working at the usual standard voltages with & 
temperature rise not exceeding 75deg. F. after six hours 
at full load. The machines would be of the shunt-wound 
open type with one outer bearing and half coupling ; the 
speeds vary from 750 r.pm. with a 10-kw. machine to 
500 r.p.m. with a 225 kw. machine. From the full curve 
the approximate cost of any machine between the limite 
given can be obtained ; the shape of this curve would be 
ey ed when working either way beyond these 
imits.— Н, 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, Jet others light their candle at it 


` QUESTIONS. 


1045. Explain the mechanical and electrical principles of the Westing- 
house magnetic friction brake or clutch as applied to their series 
traction motors. — GEO. HUMPHREY. 


1046. It has been.decided to work the power at a dock by electricity. 
The requirement is 2,000 b.h.p. Both three-phase and continuous 
current can be had from a supply company. Оп the dock estate 
lighting is carried out on a large scale on the three-wire con- 
tinuous-current system from the supply company. The present 
power on the dock estate is hydraulic, with steum-driven 
accumulators. Please state what system you would prefer—threo- 
phase or continuous—whether you would drive the accumulators 
by electric motors, or each crane, capstan, lift, dock gate, etc., 
separately by motors.—Mortor. | 

1047. A transformer is connected between the end of a high-tonsiun 
feeding cable and a high-tension distributing overhead lino with & 
ratio of 20,000 to 20,000 windings connected mesh to mesh. 
What is the object of this arrangement and its advantages, if 
any Пета. 


ANSWERS. 

Question No. 1,036.—An 80-volt 50-kw. exciter commutator having 
a surface speed of 2,500ft. per minute gives sparking trouble, the 
fault being that the trailing end of one of the brushes becomes 
coated with copper. This causes sparking all round, with any 
kind of load, though when the brushes have been newly bedded 
the machine is sparkless on all loads. Different brushes are 
aflected, the trouble not being traced to one or two only. State 
the reasons for the above, and the probable remedy. 

Best Answer to No. 1,036 (awarded 10s.).—' The trouble 
mentioned above does not appear to have received much 
attention in the design of commutating machines, and no 
definite data relating to the cause of this trouble are obtain- 
able. 1t is apparently evident that the trouble is started 
either mechanically or electrieally. "When once started, 
the result is cumulative, and is equivalent to operating the 
machine with low contact resistance brushes. 

The mechanical cause would be due to too soft a grade 
of copper in the commutator and the adoption of hard 
earbon brushes. In this case, we should expect that the 
whole of the contact face of the brush would have a 
coating of copper, and that the trouble would not be 
star on any one particular brush, unless, of course, 
this brush were of a different grade of carbon 
than the rest. It is a simple matter to determine 
whether the trouble is started mechanically by carrying out 
the following test: Run the generator at normal speed and 
without excitation for a period sufficiently long to give the 
brushes a good polished surface, the brushes being newly 
bedded before the start of the run. If at the end of the 
run any of the brushes are found to have collected copper, 
then the trouble is caused by the use of too hard a grade 
of carbon, and steps should at once be taken to fit new 
brushes of a softer grade of carbon or graphite. As the 
peripheral speed of 2,500ft. per minute is quite in agree- 
ment with modern practice, the writer is of opinion that 
the trouble is started electrically, and may be due to (1) 
the use of too thick a brush, or (2) incorrect spacing of the 
brushes combined with a brush thickness approaching the 
limit. We will now investigate these causes in detail. 

l. In order to give а decision in the matter of brush 
thiekness we should require а knowledge of number of 
segments in commutator, size of present brushes, number 
of armature slots, number of armature conductors per slot. 
We will, however, consider a typical case which will enable 
the querist to form an opinion in the above case from our 
deductions. The ampere output of the 50-kw. 80-volt 
generator would be 627 amperes at full load, and it is very 
probable that the armature winding is of the multiple- 
circuit type. If we assume a six-pole machine running at 
а speed of about 500 r.p.m. and having a flux of about 
2'65 megalines per pole at full load, we should, by adopting 
а multiple - circuit winding, obtain 192 segmenta in the 
commutator. With one turn per segment and six con- 
duetors per slot we have 64 slots in the armature core, 
while with four conductors per slot the armature core has 
96 slots. We will suppose that the 96-slot core is adopted, 
and assume that the designer, in order to keep down the 
length of the commutator, has fitted thick brushes, 
covering, say, six segments. The relative position of 
the сой» undergoing commutation , is represented by 


Fig. 1, from which it will be seen that the segments 
under the leading and trailing ends of the brush are con- 
nected to conductors which are in very different parte 
of the field, especially when the effect of armature distor- 
tion is considered. The segments under the end T of the 
brush are connected to conductors which are in a relatively 
strong field at full load, since, unless the distance between 
the pole-tips be large—+ e., a short pole are—the maximum 
forward lead of the brushes will be limited by the no-load 
sparking, due to conductors in slot No. 1 being under the 
pole-tip A. The effect of armature reaction is to weaken 
pole-tip A and strengthen pole-tip B, as indicated by 
the dotted lines in Fig. 1; consequently, slot No. 4 is 
in a relatively strong field when compared with slot 
No. 1, hence the effect is just the reverse to that 
required from conditions of commutation, as the current 
in the coil short-circuited by the edge T of the 
brush is actually increased, due to the coil cutting the 
flux from pole-tip B. Consequently, the current density 
under the edge T of the brush must be enormous, and as 
the energy (C? R) due to this short-circuit current must 
be expended in heat, this heat is principally expended in 
melting a minute quantity of copper, which is deposited 
on the relatively cool brush. This lowers the contact 
resistance of tho brush and causes a still larger short. 
circuit current, with a further deposition of copper, the 
final result being that there is not sufficient contact resistance 
in the brush to allow for the gradual growth of the 
current under the edge L, and consequently sparking 
occurs. ‘The remedy is, of course, to decrease the thicknes 
of the brush. This will, however, tend to increase the 


Fig. 1.—Relative Positions of Short-Circuited Coils. The dotted lines under 
the pole horns indicate the effect of the distortion of the armature current. 


commutator temperature due to a larger brush contact 
C?R loss, and if this is found to be the case, some 
specially low contact resistance brushes, such as 
‘‘Morganite,” should be tried. In this case care must 
be exercised in selecting the correct thickness of brusb. 
The brush thickness should be the minimum that will give 
the C?R loss at the commutator within the specified tem- 
perature limits. As an experiment with the present 
brushes, we would suggest that the thickness be reduced 
by about 25 percent. of the present value at the contact 
face, by filing one edge. If this cures the trouble, but the 
temperature rise is too high, then some lower contact 
resistance brushes must be used having a thickness slightly 
less than in this experiment. 

2. Incorrect Spacing.—As the querist states that one 
brush first becomes coated with copper, this would suggest 
that this stud is incorrectly spaced. It would also appear 
that the brush thickness is too great in this case. We 
would suggest that the spacing of the brush studs be care- 
fully checked up before trying the experiment described 
above. ' 

The sparkless operation of the machine when the brushes 
are newly bedded, as mentioned in the question, is due to 
the contact resistance of the newly bedded brushes being 
considerably higher than that after the brushes have 
obtained a good polished surface In conclusion, the 
evidence appears to indicate that the trouble is started 
electrically, and steps should be taken to conduct an experi- 
ment with brushés of reduced thickness. As a preliminary 
experiment the thickness of the present brushes should be 
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reduced by 25 per cent. as indicated above, and if the 
trouble still continues, this thickness should be reduced to 
62 per cent. and 50 per cent. of the original thickness. 
We should, however, expect the first experiment with a 
25 per cent. reduction in thickness to give satisfactory 
results.— A Е. T. 


Answer to No. 1,036 (awarded 5s.).—As A. R. C." in 
his question first says that the fault which causes the 
sparking is that the trailing end of one of the brushes 
becomes coated with copper, and then, in the latter part of 
the question, that the trouble cannot be traced to one or 
two Prahos only, I presume that various brushes in turn 
are the cause of the trouble. This seems to point to the 
relative positions of the brushes being incorrect, and can 
be explained in this way. In the diagram, which 
represents a four-pole machine, the correct position 
of the brushes in relation to one another would, of 
course, be 90deg. apart. But suppose the setting is 
not quite accurate, and that the angle between two 
‘adjacent brushes is more than a right angle, then if the 
one brush is in ita correct position for commutation, the 
other will be short-circuiting a coil when it is out of its 
neutral line, and a heavy current will flow through the 
brush This will result in excessive heating, and sparking 
will ensue. The sparking will soften the copper of the 
commutator, and some copper will be picked up by the 
brush. The sparking will now increase, damaging the 
commutator and thus affect all the other brushes. Altering 


Р» 


А. Armature ; Pr Рг Р; P4, Poles; C, Commutator; В: Bz Вз B4, Brushes, 


the position of the brush rocker will cause first one and 
then another of the brushes to begin the sparking, accord- 
ing as the various brushes are displaced from their correct 
positions. The remedy is obvious. Remove the whole of 
the brush gear and carefully space out the brush positions 
to give an exact right angle between adjacent brushes, 
replace on the machine, carefully bed down the brushes, 
and, I think, when the machine is next put on load the 
trouble will have vanished.—BALANCE. 


Answer to No. 1,036 (awarded 68.).— A. К. C.“ does 
not, unfortunately, give sufficient data in his question to 
enable one to gather more than a vague idea of the 
machine which is causing trouble, and, therefore, only 
affords one an opportunity of expressing mere ideas as to 
the cause of the peculiar copper coating and sparking. 
Keeping in view the fact that the machine works correctly 
after having its brushes bedded, this seems to show that 
the winding at all events is correct, and the fault either 
lies in the commutator itself or in the brushes. Consider- 
ing the commutator, we are only told that its peripheral 
speed is 2,500ft. per minute. How many segments has it? 
Perhaps this number is in exceas of the number of slots in 
the armature by an amount which is not a multiple of the 
latter. If this is the case, it may be that the commutator 
has been fitted on the shaft incorrectly, and that the brush- 
holders are so placed on the rocker that when the others are 
in the right position the troublesome one is not. This, perhaps, 
slight inaccuracy may not cause any trouble when the brushes 
are well bedded, but after wearing away the contact may 
be changed sufficiently to cause sparking. The copper 
coating effect I cannot imagine to be electrolytic, and I 
suggest that it is due to x жюн з ш effect, since copper 


coating can be effected by burnishing. A number of 


causes of sparking were enumerated in the answers given 

to Question 1,026 in Electrical Engineer for Jan. 10, 1908. 

Possibly some of these may have been applicable to this case. 

However, I presume A. R. C." has tried them. If the 

machine permits I should certainly try me*sl brushes, sinoe 

the current (625 amperes) may be considered as being 
fairly high. The copper brushes may work at а current 

density of from 150 to 250 amperes per square inch and a 

brush tension of llb. to 1110. per square inch, also the 

brush should cover about 11 segments. Again, the field 
windings sbould certainly be tested to see if these agree, 
and all connections to same thoroughly investigated. If 
none of these suggestions suffice to stop the trouble, more 

details of machine should be given, and especially a 

remark as to the kind of copper used (ог the com- 

mutator.— R. P. 

Question No. J, 087. —Explain the principles of construction of slow: 
speed ” continuous-current motors, taking as an example one, say, 
of 2 h.p. working at a creeping speed in a 110-volt circuit, as 
compared with an ordinary motor. Give such particulars as wi 
make answer fully self-explanatory, such as dimensions of respective 
armatures and fields, amount and gauge of wire used, th» 
ampere-turns, ohmic resistance, current consumed at full Icad, 
etc. Also mention the starters required for each. 

Answer to No. 1,037 (awarded 75. 6d. ).—A. motor intended 
to run at а “crawling” speed is designed on similar lines 
to one running at a medium or high speed. There are, 
however, several things which must be borne in mind. The 
соге size for the output will be very large and the copper 
losses high, and though the friction and iron losses are very 
small the efficiency will be low. There will be practically 
no windage caused by the armature revolving and the field 
coils will not get any fanning, so that we shall have to 
design the field coils fairly liberally. We can best see 
where the differences lie in a slow and high speed machine 
by comparing the design of a 100-r.p.m. and a 1,250-r.p.m. 
motor. Four-pole machines are given in each instance. 

Taking first the slow-speed design. The core size can 
be found from Esson’s formula : 


KW. 

2L= 

D? L NPN. K. 

For a machine of the size, K will be between 70,000 and 
80,000. Assuming 75,000, we get a D*L = 1,090, and a 
suitable proportion of D: L can be taken as 12]in. : 7in. 
Next proceed to find the total conductors on the armature. 
These can be found by taking а certain number of ampere 
wires per inch of periphery. For tbis size of core 300 to 
400 is found to be suitable. Taking 340, the total con- 


de = 1,270. А suitable number is 1,290, 


duotors — 


when we can use 129 commutator segments and 43 slots, 
the turns per segment being five. Of course, a two-circuit 


winding will be used, and, therefore, each conductor carries 
half the current. The probable full-load efficiency will be 
65 per cent, giving an input current of 21 amperes. 
Fig. 1 shows a coupling-up diagram for this armature, the 
span of the coils being from 1 to 11. The reactance 
voltage is 1:2 volts, which is a low figure. The turns per 
segment could have been increased and the commutator 
parts reduced. The size of conductor is No. 14 S.W.G., 
which gives а current density of 2,100 amperes per square 
inch. | 
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Resistance of winding hot 
_ 00000078 x conductors x length of conductors 


4 x eection of conductor 


Length of conductor = bote 1:24 + core length = 19 in. 


.. Resistance hot = 0000078 x 1.290 x 19 2 = '06 ohm. 
4 x 00503 


The size of slot will be 12 x:4. Fig. 2 shows the arrange- 
ment in the slot and the insulation. 

Commutator Size —Taking the diameter at 72 per cent. of 
the core diameter and the length sufficient for two lin. 
wide brushes, we get 9in. х 2}in. It is usual to ventilate 
cores of this siz», and suitable proportions of ventilating 
holes are shown in Fig. 3, there being one gin. ventilating 
duct in the middle of the core. The shaft size can be 
found from the following formula : 

Diameter inches 94 H. P. 
eter (ine i 9 RPM 

The voltage drop in the armature = 96 x 21 amperes 
= 20 Wr + 2 7 will be lost in the brushes. The 

110 - 22) 105 x 60 ; А 
fi | esee E 0 I Е 
ux 100.2. L20 2:05 megalines in armature, 
and with 12 per cent. leakage & 2:3 megalines in field. 


= 2-47in., say 2}1п. 


Table I. gives sections, densities, and ampere-turns 
required. The lengths are taken from the dotted line in 
Fig. 3, and the ampere-turns from a curve of average cast 
steel. Ampere-turns in air-gap = 5155 В x gap, with a 
fringing of 7 per cent. 


TABLE I. ТЕТ 
ngth of Ampere- 
Sections. B. path. бил. 

HCC 26 88,000 . 5i 150 
NE 14 82,000 . 84 160 
Core below teeth 122 ... 84,000 . 24 à 50 
Tooth roots 17:2  .. 119,000 . 12 . 250 
Air-gap section ...... 55  .. 57,400 .. 125 .. 1,450 
Armature demagnetising ampere-turns = 4 x armature am pere- 

turns VFC 570 


(Ampere-turns per pole) 2, 680 
If a cast-iron yoke is used instead of cast steel, 24 times 
the section will be required. Assuming the motor to be 
shunt wound, the size of wire (area in square inches) 
000028 x ampere-turns x poles x mean length of turn 
E 86 x volts | 
Judging the mean leugth of а turn = 26in., we have 
000028 x 2,650 x 4 x 26 
56 x 110 
The next size of wire is No. 174 S.W.G. Ву trial we 
find that 1,500 turns of this size of wire will give us 
2,970 ampere-turns. The actual mean length is 25 2in., 
апа the resiatance of four coils in series 
_ 98000078 x 1,500 х 252 4 65 ohms, 
00212 


and shunt current 5 = 2 amperes, 


= ‘00192 square incb. 


and the C? R = 220 watts, or ‘36 watt per square inch of 
radiating gurface. The temperature rise of the field coils 
should not be higher than 75deg. F. for these watts. 


We must now check the radiating surface of the 
armature. The core loss can be calculated from the curve 
(Hobart) shown in Fig. 4. The core weight is 157lb, and 
the frequency = 3'3 ~ ; . the core loss is 76 watts. 
The armature C? R = 425 watts; 425 + 76 = 501 watts 
total The radiating surface of the о = т DL 
т D 7 


= 546 square inches; where L = jo Toone length, 
es 


'. 501/546 = 92 watt per square inch. Átthelow | or ipheral 
apecd of 328ft. per minute the temperature rise will be 
between 704р. and 75deg. F. per watt per square inch, во 
that the rise on the armature will probably be 67:leg. F. 
or thereabouts. 


Fic. 5. 


The design of the high-speed motor сап be proceeded 
with in the same way. К in E-son's formula will be about 
130,000 for the output and speed. А core size of 61 x 4 
will be found to be а good proportion. The :fficicncy 
at full load will be much higher than the sluw.spced 
motor—viz, about 77 per cent.—giving an input current 
of 174 amperes. For this size of core 250 ampere wires per 
inch of periphery can he taken, which will givo about 
550 total conductors. Using 23 slots and 69 commutator 
parts we get 552 conductors. The winding is a simplo 
two-circuit one with four turns per segment. The span of 
coils is 1 to 6. The size of armature conductor will be 
No. 16 S.W.G., giving a current density of 2,700 amperes 
per square inch. The resistance = '54 ohm. ‘The slot size 
is ‘7 х 4, the arrangement being shown in Fig. 5. With 
one brush per spindle and 72 per cent. diameter of arma- 
ture, we get a commutator 4łin. x 1410. As the armature 
core is not ventilated and the frequency being high, we shall 


Fic. 6. 


have to work ata low flux density in the core, actually 
34,000 lines per square inch. The flux = 44, and the 
leakage coefficient will be about 1:15. The length of polar 
arc can be made as before—viz., 75 per cent. of the pole- 
pitch. Calculating the excitation as before, we shall find that 
No. 22 S.W.G. will be the size of wire required, and the 
turns per pole 1,470. This will give a shunt current of 
1:04 amperes, the hot resistance being 106 ohms. The 
watts per square inch of radiating surface = :57 = 70deg. 
temperature rise. The watts lost on the armature will be 
found to be 99 per square inch, which is equivalent to a 
rise of 65deg. to 70deg. F. Fig. 6 gives full particulars for 
calculating densities, sections, and ampere-turns ‘The core 
stampings’ are made of charcoal iron about 024 thick, 
шый with varnish or paper; 10 per cent. of the gross 
section of core should be allowed for insulation. 

Starters.— Assuming that half full - load current only 
is allowed when on the first contact, the resistance 
required will be, in the case of the low-speed machine, 


101 = fol ohms ~ 3 ohms (drop in armature aud brushes) 
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= 74 ohms resistance of starter. For the high-speed motor 
110 


— ШЕ 


124 ohms - 24 ohms drop = 10 ohms resistance of 


starter. The over-all dimensions of the starters will be 
about 9in x 7in. x 2in. Tbe number of contacts is a matter 
of choice ; six would be sufficient —H. T. A. 


Answer to No. 1,087 (awarded 7s. 6d.).—The question 
is not entirely clear, as no definite speed is specified. As, 
however, the brake horse-power of the machine mentioned 
is во small, we may fairly assume that 200 r.p m. will meet 
* Rheostat's" requirements. The first .point of difference 


that would strike one is the much larger armature diameter 


required for the slow-speed motor; also, it is probable that 
the high-speed machine would have two poles as compared 
with four poles for the slow-speed, one principal reason for 
this being that with the last-mentioned there is no danger 
of having too high а periodicity, so that the poles may 
readily be increased. This increase in the number of poles 
enables one to make a much lighter machine, which is of 
importance, as it entails less expense as regards material, 
which is sure to be great in any case due to the low. speed. 
In addition to the points mentioned above, the two 
designs would differ in the following particulars. For the 
ваКе of convenience we may assume a speed of, say, 1,400 
revolutions for the high-speed motor, and call it A, calling 
the 200-r.p m. machine B. Then, the current density in 
the armature winding of B would have to be considerably 
less than A, due to poor ventilation obtained at the low 
speed (the ratio being as shown in the schedule, 
Table J.). On the other hand, the density of the 
magnetic flux in B could be increased above that 
in A without detriment as regards heating, as the coro 
loss at such a slow speed would be comparatively small 
irrespective of the flux density. The commutator of 
B would require to be of larger diameter than that of A, 
in order to make room for the extra brush studs necessi- 
tated by the increase in the number of poles. It may here 
be remarked that B’s armature would be series connected 
(otherwise the number of conductors entailed would be 
excessive), but, notwithstanding this, for good operation it 
has been found to be better in actual practice to use a set 
of brushes to each pole rather than using two sets only. 
As regards the number of commutator segments, it is 
probable that B would have a greater number than A, 
though this is not necessarily essential, as with such a low 
speed a very large number of turns per segment would be 
permissible. Considering the number of slote, there would 
probably be more in the core of B than A (due to the 
larger diameter of armature), but fewer per pole. It is 
desirable to keep the number down, as such a design lends 
itself to cheaper construction, and there is little danger of 
trouble due to eddy currents in the pole-faces or humming 
at the speed in question. The foregoing remarks apply 
equally well with any lower speed than the one under con- 
sideration, it being borne in mind that the slower the 
speed the lower the current density and the greater the 
number of poles. The decision as to this last item is 
generally purely one of cost of manufacture, as there is a 
certain best number at which cost of material and labour 
are proportioned. to the greatest advantage. The fewer the 
poles the less the material and the greater the labour. 


` TABLE I. 
А. В. 

Diameter of armature—inches ..................... 6 11 
Length of armature—inches ................... 5 6* 
Number of slots 6 raten e 40 41 
Size of slots—inches ..............................]}[у[у[у[ү 78 х 23 9х 35 
Diameter of conductor—inches ..................... 064 083 
Number of conductors per slot ..................... 14 24 

үз - 90 total... esci 8 560 1,128 
Current density—amperes per square inch ...... 2,650 1,850 
Number of commutator segmenta .................. 40 47 
Resistance of armature —ohms ..................... '51 7 
Connection , йаа Укен NE dias Parallel Series 
Total flux C.G.S. per pole ........................... 768,000 1,260,000 
Alr-pàp—IBches, „асга в ананар 06 09 
Total ampere- turns per pole . 1,500 2,700 
Section of magnet yoke if of C. S. —square inches 45 7 

T УЗ " n C.I.— square inches 10 16 
Number-of poles, а оаа ia 2 4 
Section of poles—square inches ..................... 68 : 14 
Diameter of shunt wire — inches. q . 02 045 
Number of turns per pole... . . . ... 3,800 1,650 


Resistance total—ohms .............................. 240 65 
Total weight armature copper—lbs. ............. “ 10 55 
field copper Ib . 15: 80 
S armature iron—lbs. (punchings)... 15 60 
» field iron—lbs. O. .................. 76 200 


Weights include the electrical part of the machines only and are 
approximate. * Including jin. ventilating duct. 

The schedule in Table I. is the best medium for fully 
appreciating the respective proportions of the two designs. 
A rough approximation of the relations of various designs 
for various outputs per revolution are as follows: output per 
revolution increases directly as the length of the armature 
and also as the square of the diameter of armature. 

The foregoing are irrespective of the number of poles. 
Any change in these will, however, affect the weight, as 
already shown in the foregoing. By doubling the number 
of poles the weight of the magnet yoke is approximately 
halved. As this may be taken to be rather less than the 
total weight of the magnets, it will be seen that (the poles 
keeping constant in weight) the whole frame, including the 
poles, will be reduced to about three-quarters of the 
original weight. The field copper will be decreased, say, 
10 to 15 per cent. and the iron in the armature about 
25 to 30 per cent. in weight, although the section 
will be approximately halved. As regards starting 
rheostats, the only difference will be in the total amount 
of resistance required external to the machine. Assumin 
that the rheostat passes a current equal to full -1 
current on the first step, it will be seen that this is governed 
by resistance of rheostat plus resistance of armature. In 
the case of motor B the last of the above items will be 
considerably in excess of that of A, though in each case it is 
so small a proportion of the total that it may be said that 
no difference in the design of starter is really necessary.—R. 
Question No. 1,038.—Two or more three-phase transformers are oon- 

nected in mesh on the primary to the same 'bus bars, the 
secondaries being star-wound and the neutral points not earthed. 
If а voltmeter be placed across phase 1 on one of them and 
phase 2 ог 3 on the other, should the voltmeter give a reading ? 
If not, explain why. 

Best Answer to No. 1,088 (awarded 10s.) —l take it 
that Beta” means a connection as shown in the accom- 
panying diagram. Assuming the insulation and the 


* 
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capacity of the three phases to be equal, the potentials of 
the terminals 1 and 1!, 2 and 2!, 3 and 3! will be the 
same before the same voltmeter is connected in the circuit— 
i.e. the voltage between the terminals 1 and 2! is then 
equal to the full secondary line voltage. The insulation of 
the winding is as а rule so high and the capacity so small, 
however, that the potential distribution is completely 
altered, as soon as the voltmeter is connected up, due to 
an exceedingly small current passing through the latter; 
the alteration would be such that the terminals 1 and 2! 
have the same potential. Ап ordinary voltmeter would, 
therefore, not give any reading; it would, however, be 
possible to obtain readings on a static voltmeter of 
sufficient small capacity compared with that of the trans- 
former. The same result is obtained whether the connec- 
tions of any of the windings are mesh or star. —K. F. Н. 
[Other replies to Question No. 1,038 will be given in our 
next issue.—Ep. E. E.] n 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it 


QUESTIONS. 


1048. It is desired to calculate the resistance and number of stops for 
the starting portion of a lift controller. The motors would be con- 
tinuous current, 220 or 440 volts, shunt wound, with a few turns 
of series windings, cutting out on the last step of the starting up 
resistance. The motors would range from 24 b.h.p. to 20 Бр 
Give (1) simplest formule for determining resistance and number 
of steps ; (2) state material of which resistances are best made for 
commercial purposes; (5) how many sizes of controllers would be 
necessary to meet the range of motors above stated ; (4) give 
number of steps and resistances for each size; (5) give formule 
for calculating shunt kicking coil and operating solenoids.— 
KNOWLEDGE. 

1049. One of the ageing processes employed by a large firm en in 
the manufacturing of permanent magnets for meters is as follows: 
A large copper disc (about lft. in diameter and ,4in. thick) is 
rotated at а very high speed, and the meter magnet is held in the 
hand and slowly moved across а part of the disc so that the poles 
embrace the disc during the motion. The operation is in 
repeated, only with the poles reversed relatively to the “Tse. 
Please explain how it is, in detail, that ageing is effected.— 
W. NEWMAN. 

ANSWERS. 


(Question No. 1,035.—T wo or more three-phase transformers are соп. 
nected in mesh on the primary to the same 'bus bars, the 
secondaries being star-wound and the neutral points not earthed. 
If а voltmeter be placed across phase 1 on one of them and 
рл 2 or 5 on the other, should the voltmeter give a reading ! 

f not, explain why. 

Answer to No. 1,038 (awarded 7s. 6d.).—From the 
wording of “ Beta's" question I take it that the secondaries 
of the transformers are not connected in parallel, but are 
supplying separate circuits. In this case, if a voltmeter be 
connected as de-cribed, and, as shown in the figure, V, no read- 
ing will be obtained. The reason for this is that the secondary 
windings and load of transformer. A form a circuit com- 


plete in itself and entirely insulated from the secondary of 
transformer B. If, therefore, the terminals 14 and 38 be 
connected together, either through a voltmeter or other- 
wise, the result will merely be to bring these points to the 
same potential, and to maintain them in this condition. A 
sensitive voltmeter might give a momentary reading when 
connected up, just as a galvanometer “kicks” when an 
electrostatically charged body is discharged through it, but 
would return to zero at once, for the reason stated. 
Although it follows from the above tbat the voltmeter 
could not register the line potential difference, it might 
show a small, but definite, reading for the following reason: 
Suppose the maximum secondary phase potential difference 
to be 100 volts. Then once in each cycle the neutral 
point of A (and hence circuit A considered as a whole) will 
be at a potential 100 volts above the terminal 1A, and once 
in each cycle it will be 100 volts below terminal 14A. 
Similarly, but 120deg. out of phase with this, the 
neutral point of circuit B will vary from 100 volte 
above to 100 volts below terminal 3B. Since, however, 
1А and 3B are, as already explained, always kept at prac- 
tieally equal potentiale there will be an alternating 
potential difference between the neutral point of А and the 
neutral point of B practically equal to the secondary line 
voltage. There will, therefore, be a small alternating 


current between one neutral point and the other, which 
must pass through the voltmeter connections, and the 
amount of which will be dependent on the mutual 
capacity between cireuita А and B. This would, however, 
under normal conditions, be too small to affect the volt- 
meter appreciably. Of course, if the neutral points were 
earthed, the voltmeter would register the full line voltage 
precisely as if it were connected between two terminals of 
one transformer. 

If the second voltmeter be connected as shown in dotted 
lines in the diagram, the sum of the voltmeter readings 
will give the sum of the voltages between 1A and 34 and 
between 1B and 3B—i.e., if the transformers are similar, 
balf the sum of the two readings will be the line voltage. 
The distribution of the potential differences between the 
two instruments will not, however, depend upon any actual 
difference in voltage between the two transformers, but 
will be governed by the relative impedances of the two 
voltmeter circuits.—A. Н. В. 


Answer to No. 1,088 (awarded 5s.).—-Whether the volt- 
meter should show any reading or not depends on two 
things, the kind of voltmeter used and the condition of tbe 
insulation of the transformer secondaries, including all 
lampe, etc, connected. If the voltmeter used be of the 
electrostatic type, not requiring а flow of current through 
it for its operation, the voltmeter when placed across 
phase 1, transformer A, to phase 2 or 3, transformer B, 
will probably indicate about the same voltage as it would if 
placed across phase 1 and 2 on transformer A. This is 
because the windings of each transformer secondary, if 
equally well insulated, will have a mean potential equal to 
the earth potential, or, if the insulation is equally yood all 
over, the neutral point will be approximately at the earth’s 
potential, although not connected to earth. If, however, 
the insulation of transformer A was poor, and, perhape, 
grounded at phase 1, then the potential at phase 1 would 
be equal to the potential of the neutral of transformer B, 
and the reading of the voltmeter when placed across 
phase 1, transformer A, to phase 2, transformer B, would 
only be equal to that on one leg of the star—namely, 


Jr times the full secondary line voltage. Grounds at 
intermediate points on the secondaries would cause different 
readings on the voltmeter according to their position. 


E = 
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Probably, however, a voltmeter requiring a current for 
its operation, such as the movable- coil type of instrument, 
is being used. In this case there will be no reading of the 
voltmeter unless bad grounds cause leakage currents. This 
is because this type of voltmeter is not capable of indi- 
cating the static difference of potential between two circuits, 
but requires the passage of a current constantly for its 
operation. Now, since the two secondary windings are 
entirely insulated from one another, there can be no con- 
tinuous interchange of current between them, unless they 
are first connected together by two wires at different 
points, because there must be just as much current flow in 
as flows out of either circuit ; and since the voltmeter only 
links the two separate circuits together at one point, there 
will be no passage of current through it unless this current 
can return through grounds on both secondaries.—W. S. P. 


Answer to No. 1,088 (awarded 5s. ).—The answer to this 
question is both yes and no, depending upon the type of 
voltmeter used. If an electrostatic voltmeter be used for 
the tests a reading will be obtained, but with & voltmeter 
which takes an appreciable amount of current there will 
be no reading. 

(a) Take the latter case of the voltmeter, which requires 
current to make it operate. If the transformer windings 
are not connected in any way—z.¢., the primary aud 
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secondary windings are insulated one from the other— 
there will not be any reading on the voltmeter when con- 
nected between phase I. of one transformer and phase II. 
or III. of another, provided the secondary windings of the 
transformers are quite separate, with, of course, tbe excep- 
tion of the voltmeter connections. In Fig.1 the secondary 
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FIG. 1. 


windings only are shown, as the primary windings cannot 
enter into the question unless the primary is connected to 
the secondary. Now, if the neutral pointe are not earthed 
or connected, it is impossible to obtain a current between 
À, and B, because there is no path by which the current 
could return. Should it happen that the neutral points 
become connected, then there would be a potential difference 
between A, and B, which, if the ratio of transformation of 
the transformers is the same, would be equal to the potential 
difference between A, and B,. "The reason for not obtain- 
ing a reading on the voltmeter is simply that the circuit is 
not completed. 

(b) With а voltmeter of the electrostatic type it is quite 
possible to get a reading, but it is impossible to say what 
reading will be obtained. 'The primary and secondary 
windings of the transformers may be regarded as the two 
plates of а condenser and the insulation as the dielectric. 
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Fic. 2. 


We then have the conditions as shown in Fig. 2—that is, 
the voltmeter in series with two condensers across the 
phases A and B of the primary circuit—and would con- 
sequently give à reading which would be inversely propor- 
tional to the capacities of the windings and the voltmeter ; 
for example, if the capacity of each winding be the same 
as the capacity of the voltmeter, the voltmeter would 
read one third of the voltage between phases А and B.— 
A. J. MARTIN. 


Answer to No. 1,055 (awarded Js.).—If the insulation 
resistance of the transformers mentioned is high, and, 
consequently, the insulation sound, there will certainly be 
no reading on the voltmeter connected in the manner 
mentioned, and the reason for this is perfectly obvious. 
If we take any circuit carrying a current and break it in 
one place, then a voltmeter placed across the break will 
again complete the circuit and a current will flow, its value 
being inversely proportional to the resistance of the meter, 
and the voltage registered will be the voltage of supply. 


But if there are two breaks in the circuit, a meter placed 
across one will not complete the circuit, and, therefore, as 
no current is flowing there will be no reading on the meter. 


Dotted lines to earth from neutral or any other puint to earth show the 
circuit which the v ltmeter would close. 

From the above statement it appears that unless a current 
is flowing through a voltmeter it will not read. This, of 
course, is not strictly true in tho case of a static voltmeter, 
but even in this case current has to flow in and out on 
either side of the meter before it will read, which necessi- 
tates а closed circuit up to either side of the meter in 
order to obtain a reading. This is exactly the state of 
affairs in the case under consideration, for from the sketch 
it will be seen that unless the neutral or some other point 
is earthed the placing of а voltmeter across phase 1 of 
one transformer and phase 2 or 5 of the other will not 
close any circuit between them, and, therefore, no volt; 
will be registered. If the secondaries of both transformers 
were in parallel as well as the primaries, then connecting a 
voltmeter as before would be tho same as connecting across 
the phases of one transformer. If a reading has bee: 
obtained on a voltmeter by the writer of the question, 
then the insulation of the windings of either transformer is 
not sound, as there is a tendency for a current to flow 
from the phase of one to the phase of the other and back, 
the insulation resistance being inversely proportional to 
the reading obtained, but as the earthed point of both 
transformers is unknown the insulation resistance cannot 
be calculated from the reading. —C. Н. RYLEY. 


Question No. J, J. — Describe (preferably from personal knowledge) 
the precaution to be adopted when withdrawing lead-covered 
cables from earthenware ducts, ће cable being 18 C. M. A., and 
covered with a jute serving. What is considered a safe strain 
or pull (expressed in pounds) to put on such cables’ end! 


Best Answer to No. 1,039 (awarded 10s.).—The chief 
precautions to be adopted are: (1) the proper fastening of 


hawser to cable; (2) not to put too great a strain on the 
cable. Fig. 1 shows a section through the cable pit, with 
rollers placed in position; if the conduits are near the 
surface of the ground, one roller will suffice. Great care 
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should be taken with the joint made between the hawser 
and the end of the cable The insulation should be bared 
back so as to expose sufli-ient of the conductor for the 
hawser to be securely lashed to same, and also to the 
sheathing. The great objection to this method is that the 
end of the cable has to be stripped, which, especially with 
а concentric cable, means delay and waste. А great 
improvement is obtained by using a flexible wire grip. 
which fits over the surface of the lead sheathing (Fig. 2) 
for about a yard, and which gives excellent resulte. It is 
also advisable that where possible the sheathing should be 
rubbed with soft soap, which eases the passage through the 
ducts. For small cables of this size it is found much 
better to have same pulled out by manual labour than by 
means of a crab, as it is much easier to tell whether the 
cable is binding or not before same may be damaged. 
There is no hard and-fast rule for fixing tke strain to be 
applied to a cable’s end, owing to the great variety of the 
conditions, but it is more a matter of judgment, coupled 
with the necessary experience, it being found that under 


normal conditions six to eight men would be required. 
This includes labour for drum winding, etc.—L. H. 


Answer to No. 1,099 (uwarded 5s.).—In withdrawing 
a cable from the ducts the tirst thing is to decide in which 
direction the cable is to be withdrawn. Other things being 
ед al, it is better to draw tho cable down a slope than in 
the opposite direction. Due regard must be paid to the 
position of the bends, if any, in the run. Places where the 
ducts have had to be dipped to go under any of the 
numerous gas, water, and sewerage pipes should be noted. 
If it be possible, the pull should come in such a direction 
that, when drawing out, tho minimum length of cable is 
pulled through such bends or dips The cable being freed 
or disconnected, the end which will be drawn through the 
ducts should be made watertight, so that should there be 
any water present in the ducts there will be no chance of 
moisture creeping up to thecore. The cable is made water- 
proof in some cases by hermetically sealing the end of the 
cable by soldering a lead cap on to the lead covering after 
sawing the cable square. Care must be taken when this is 
done to see that the cable is not bent up at right angles, 
for if such be the case the insulation and sheathing aro 
strained and the conductor disorted. A far cheaper and 
quite as good a method as regards keeping out the 
moisture is to cover the cable end with white tape, 
wrapping the tape over the lead covering and covering 
the tape with compound, finished off in such a manner 
that it will pass through the ducts without sticking. 
At the end of the ducts where the cable is to be withdrawn 
a bell-mouth must be fixed, tbe bell-mouth being slipped 
over the cable, and fitting tight in the ducts, so that it will 
not be withdrawn when the pull comes on the cable. Care 
must be taken to see that the bell-mouth does not bear on 
the jute or the covering will be rucked up, causing the 
cable to stick ; this bell-mouth will prevent the cable 
becoming damaged as it leaves the ducts. It is always 
best to pull on the core of the cable; this is a safe plan 
and prevents injury to the sheathing. The strands of the 
cable being opened, they should be passed through the eye 
of the pulling swivel, one half in one direction, the other 
half in the other direction, and then bound back upon 
themselves. The question of pulling out the cable by 
winch or hand is one which the individual requirements of 
the case decides. For a cable of this size hand pulling is 
considerably quicker. Care must be taken to see that a 
steady pullis kept on the cable, and not to give it a jerky 
motion. Manila rope is preferred for hand pulling Ав 
the cable is withdrawn the pull will be on the cable itself, 
the slack being wound on the drum as the cable is 
withdrawn. When using а winch a device must be con- 
trived whereby the sheathing is not damaged, when 
the pull comes on the outside of the cable. The 
cable should be examined аз it 


is withdrawn for | only contain coils of one phase. 


any signs of injury either from electrolysis ог 
by withdrawing. Both ends of the cable should bo 
examined for moisture, which will be noticed if a short 
length is cut off the end, the oil being dull instead of clear 
and bright if moisture is present. The ends of the cable 
should be then hermetically sealed with lead caps to keep 
out the moisture. Much depends upon the state of the 
cable as to what pull it will stand, but the questioner can 
rest assured that the core will be eqnal to stand all the 
pull required. The breaking strain of 015 C M A. cable 
can be taken at approximitely 6,500lb., and a factor of 
2 or 3 сап be taken (as the questioner thinks best) for 
safety, giving 2,400lb. as safe pull. —F. M. M. 


Answer to No. 1,089 (awarded 6s.).—Cablemaking is 
а science, is amenable to calculation, and can be more or 
less exactly defined; cablelaying is an art, and as such 
defies definition. A method of procedure that would be 
satisfactory for withdrawing cables in one case might 
under other conditions simply court disaster. Taking the 
elastic limit of soft copper as 9,0001b. per square inch, the 
cable should not be pulled with a force exceeding 9,000 
x:15-1,550lb. The strength of the lead sbeatbing need 
not be considered, as the best practice is to pull by copper 
only. Sueh a cable, as specified in the question, will 
weigh about 8,000lb. per mile, so that knowing distance 
between manholes, some idea can be formed as to the 
weight to be moved. Unfortunately, only the roughest 
estimate can be made with regard to the coeflicient of 
friction. It may happen that considerably less force 
than mentioned above may move the cable; on the 
other hand, such a pull may have no effect. In 
one aggravated case, where the writer was concerned, a 
passing cart was requisitioned ; a few turns of the bauling 
rope were taken round the cart axle and the horse urged 
forward. Just the exact pulling force in this case would 
be difficult to say ; it was scarcely scientific engiueoring, 
but the result was OK. As the connection between 
hauling rope and cable does nut pass through the duct, 
the copper conductor can be bent over and fastened to 
rope, or a pair of draw-tongs can be employed. A winch 
gives a convenient pull, and by having a fairly long 
distance between winch and duct considerable control is 
obtained in getting a direct pull on the cable. If there is 
a “fish-wire ” in the duct, or if the duct can be rodded, a 
well teased out bundle of rope could be drawn through, 
and the cable, or cables, well smeared with a mixture 
of soft soap and powdered blacklead. This forms a 
good lubricant, and, if the soap is chemically neutral, 
is not at all detrimental. A rope should be fastened 
to far end of cable, and must be connected by a 
neat splice as this passes through the duct. The advan- 
tage of this rope is that should an abnormal grip be felt 
when withdrawing, pull can be eased off and the cable 
pulled back gently by the tail rope. Thus cable may be 
relieved and another start made at withdrawing. Generally, 
apply no more force than necessary at either end than is 
absolutely necessary, and let force be applied in as direct a 
line with the cable as possible. Keep the cable moving, 
but not too quickly; this can be assisted by carefully 
swinging the ropes at each end. Get as much lubricant 
through the duct as possible; this may be very necessary 
should the duct contain more than one cable As the 
cable comes out keep it free from twists and kinks—the 
worst job in the experience of the writer was with twin 
paper-insulated eable—any twist or sharp bend playing 
havoc and practically destroying the insulation. Take care 
that everything is ready, and hurry slowly.—M. M 
(Juestion No. 1,0j0.—What are the advantages gained by using 

fractional pitch windings on induction motors, and how are these 
wound! Is it necessary to have open slots with such a winding! 


Best Answer to No. 1,040 (awarded 10s.).—Ia a normal 
winding the two sides of each phase coil are 180deg. elec-: 
trically apart, but in a fractional pitch winding they may 
be either more or less—in a 3/4 pitch windiog they are 
135deg. electrically apart, in a 4/3 pitch winding they are 
240deg. electrically apart. Take, for example, a four-pole 
three-phase winding having 12 slots in all for simplicity. 
In a normal winding the coils of phase 1 would lie in slots 
1 and 4, 4 and 7, 7 and 10, 10 and 1, and each slot would 
In a fractional pitch 
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winding 2/3 pitch the coils of phase 1 would lie in slots 
1 and 3, 4 and 6, 7 and 9, 10 and 12, but these coils would 
only occupy a half of each slot — there would be two coils 
in each slot of different phase. The diagram given illus- 
trates the winding of the coils of one phase, the front 
ends of windings are shown inside the circle, and the back 
ends on the outeide, the direction of the current in the slots 
being shown by • means back to front and + front to back. 
The advantages gained by the use of fractional pitch wind- 
ings are: (1) a considerable reduction of the total leakage 
reactance ; (2) hence a reduction of the exciting reactance, 
which means more exciting current for the same voltage; 
(3) and & much higher density in all parts of the magnetic 
circuit; (4) a reduction of the over-all length of motor ; 
(5) in some cases it is much easier to wind as well as 


occupying less space. 


I iagram of Fractional Pitch 4 Winding for 4-Tole 5-Phase Motor. 
Only Phase 1 shown. 

It is of considerable advantage for high-speed motors 
and also for variable-speed motors in which the number of 
poles are to be changed. It is not necessary to have open 
slots for this winding ; closed or semi-closed may be used. 

All interested in this subject should study Messrs. 
Adams, Cabot, and Irving’s paper on it, which appears in 
vol. 26, No. 8, August, 1907, of the Proceedings of the 
American Institute of Electrical Engineers, to which the 
writer is much indebted.—V. 


Question No. 1,041.—Describe a method of determining graphically 
the pole shape of an alternator, knowing the desired E M.F. wave 

and the distribution of energy. 
Best Answer to No. 1,041 (awarded 10s.).—In approach- 
ing this question it will, perhaps, be best to discuss first of 
all the possibilities. Consider the curves іп Figs. 1 and 2. 


Fic. 1. 


These are essentially different, in that no even harmonics 
appear in Fig. 1 while they are present in Fig. 2. The 
effect of this is that the second half of Fig. 1 is an exact 
replica of the first half, but reversed, and this is the type 
almost universally found in alternators. To generate the 
curve shown in Fig. 2 would need consecutive poles to be 
of different shapes, and we will, therefore, not deal with it. 
Secondly, the harmonics generated in the E.M.F. curve 
depend on the various groupings of the windings. For 
instance, a coil which embraces in the pole-pitch any 
number of complete periods of one of the higher harmonics 
will not generate that harmonic. Again, the method of 
obtaining a desired E M.F wave by shaping the pole- 
pieces is unsatisfactory on acccount of the distorting 
effect on the flux curve of the armature current, so that, 
while at no load the desired effect may be attained, when 
loaded to any degree the E.M.F. curve is distorted, the 
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degree of such distortion depending upon the care taken 
in arranging the grouping of the coils. 

But supposing we have decided on the best possible 
winding, and we require an E.M.F. curve as given in Fig. 1. 
Let us take a concrete case and assume а two-phase 
alternator with three slots per pole per phase, as shown 
diagrammatically in Fig. 3, the slots being equally spaced. 


Fic. 2. 


The first thing is, of course, to determine the flux curve, 
and as the poles are to be similar we need only consider 
half of a complete period. Divide the curves into 12 equal 
parts by ordinates ai, a» a, d,, ete, and divide а line 
representing the pole-pitch also into 12 equal parts. Then 
considering the set of coils in series marked 1, 2, 5, it is 
obvious that they are required to generate an E.M F. 
equal to a, in the position shown. That is, calling th 
ordinates of the required flux curve г), Za гь, eto., i 


a, is proportional to z, + 23+ £y, 
or 41 + Z + дүү = d to some scale. 


Similarly, by shifting on through one-twelfth of а pole- 
pitch the set of coils we get 


Further, DELE tT = dg. 


By continuing thus we obtain sufficient equations to 
determine the ordinates x, Zn ry ete. of the flux curve, 
as in Fig. 5. 


Fic. 3. 


Now, to determine from this the shape of the pole-face 
we must make some assumptions. Possibly the best way 
to proceed will be to lay out a line to represent the pole- 
pitcb, and divide it up as before. Then at points corre- 
sponding to ordinates i, z, Tg etc., draw circular arcs of 


1 1 1 


radius —, etc. The curve touching all these 


— s 
r r 


‘ * Ҳи 
ares will represent the shape required, on the assumption 
of straight flux lines. To get a nearer approximation, one 
might draw, in freehand, а more likely distribution of flux 
at the pole-edge, and correct the shape to bring the length 
of these lines to the reciprocal of the ordinates of the flux 


9 
1 


Fic. 4. 


curve at these points, as shown in Fig. 4. The effect of 
the teeth in various positions should also be taken into 
aecount, but the investigation of this would lead us too 
far.—P. H. 


[Other replies to Question No. 1,041 will be given in our 
next issue.— Ep. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


_ Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 


1,050. In designing non-inductive field discharge resistances, what 
rule, if any, is followed in fixing on the necessary resistance and 
current-carrying capacity of same? Give an exan:ple.—S. Е. T 


1,051. Two 75-kw. 500-volt machines (one having interpoles and both 
being aoe wound) when run in parallel do not take the 
load equally, the one having the interpoles taking 50 per cent. 
more load than the other. State how this can be 18928050 and 
any tests that will have to be made; also how should maximum 
and reverse current circuit breakers be connected to be most 
efficient. —J. P. 

ANSWERS. 


Question No. 1,041.—Describe a method of determining graphically 
the pole shape of an alternator, knowing the desired E. M.F. wave 
and the distribution of energy. 


Answer to No. 1,041 (awarded 5s.).—In finding the pole 
shape for а given E.M.F. curve several assumptions have 
to be made. One of these is that knowing the shape of 
the pole we can, therefore, determine the sbape of the 
flux distribution or vice versá ; or, again, the interference of 
the armature slots can be neglected. Allowing for these, 
the connection between pole shape and no-load E.M.F. 
curve can fairly easily be determined graphically. We 
will here deduce an E.M.F. curve from a given pole shape, 
as this is the simpler case, and then show how for the 
reverse process the pole shape may be modified to suit the 
given E.M.F. curve. 

The first process is to determine the flux distribution. 
Draw the pole section and position of armature core as in 
Fig. 1. Divide pole-pitch into, say, 18 parts. For the 


points immediately under the pole (points 4 to 9) draw 
straight lines perpendicular from armature periphery 
to edge of pole. Continue side of pole, A B, to cut 
armature periphery at C, and with С as centre 
draw arcs to meet the pole-edge from positions 3, 2, 1, 0, 
— land — 2, as shown in Fig. 1. The length of these 
lines will then represent the reluctance of the air-gap at 
those different points. The arcs do not represent the 
actual magnetic paths of the flux, but this is a device which 
is found to give good results. If the pole is the same 
width all along, the reciprocals of the numbers representing 
the lengths will represent the value of the flux at the 
positions taken. If the width differs in places, the 
reciprocal must be reduced in the ratio of the width of 
the pole at the point considered to the maximum width. 


The maximum value of the flux may conveniently be called 
100, and the other flux values altered in proportion. The 
result plotted will give a curve similar in form to 
curve a b c d e (Fig. 2). This is the flux curve for one 
pole, assuming no interference from the neighbouring poles. 
As a matter of fact, the neighbouring poles will slightly 
weaken the field at the edges of the pole under considera- 
tion, but this is easily allowed for by drawing on the same 
diagram the values of the field of the neighbouring field 
which are effective (f g and h j in Fig. 2), and the addition 
of these curves gives the resulting field shown in full line 
in Fig. 2. 
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The next step is to determine the E. M. F. curve corre- 
sponding to this field distribution. To continue with the 
example, we will now assume that it is the terminal E.M.F. 
curve of a three-phase star-connected alternator that is 
required, and that the armature has three slots per pole 
per phase. The position of the phases is shown in Fig. 1. 
The terminal E.M.F. curve will be the difference between 
the E.M.F. curve for one phase and a similar curve 
displaced 120deg., or, what comes to the same thing, the 
sum of the two curves displaced by 60deg. This will be 
sum of E.M.F.'s induced in phases C and A. If we imagine 
that the armature moves through the field, а conductor at 
any point will have induced in it an E.M.F. proportional to 
the value of the field at that point, and the instantaneous 
value of the total E.M.F. is the sum of all the E.M.F.’s 
induced in the coils concerned at that particular time. The 
procedure, then, is to take the conductors in successive 


positions and add together the values of the field above 
those conductors in those positions. This need only be 
done for half а pole, as in this case the field is symmetrical 
about the centre line of the pole. The values of the field 
are taken from Fig. 2, and are in positions 0 to 9— 
0, 3, 17, 50, 80, 96, 99, 100, 100,100. We will take asa 
starting point the position when the terminal E. M. F. is zero. 
The phase C is then in a field of equal strength to that in 
which phase A is, but of opposite polarity—.ec., the centre 
point, X, of these two sets of conductors is at position 0, 
Now move conductors until X is in position 1, opposite 
field of value 5; the values of the field above the conductors 
is then — 80, – 17, 0, +17, +80, --99—sum = 99. This 
is carried out for different positions. The results are better 
put in Table I. Plotting the figures obtained in the last 
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column we get a curve which is one-quarter period of a 
complete wave, the half of which is shown in Fig. 3. Now 
suppose the curve which is given is almost the same as this 
curve except that it is bulged more between positions 4 
and 7. We look at the original flux distribution and find 
that the curve is flat because the field between points 4 
and 7 is of а uniform character. 


the pole is tapered from 7 to 4 or the gap widened from 
7 to 4. By making such alterations as these a pole shape 


is arrived at which will give the required E.M.F. shape at 


no load 
TABLE I. 
Position Value of field above conductors ———— — | Sum of 
of poin; field 
. Phase O. Phase A. values. 
— — — ! 
0 |-%]-50|- 3 7 5 4 B0 | + 96 0 
1 -80 | —17 0 + 17 + 80 + 99 99 
2 -50|- 3/ + 5! + 50 + 96 +100 196 
5 -17 O +17 + 8 . + 99 +100 279 
4 - 5 + 3; 50 + 96 +100 4- 100 346 
b O | +17; + 80| + 99 | 4100 -- 100 596 
6 + 3| +501 + 96 | +100 | +100 | +100 449 
7 +17 | +80; + 99; +100 | +100 , + 99 495 
8 +50 | +96 | +100 | +100 +100 + 96 542 
9 +80 | +99 TIU 4100 | + 99 | + 80 | 558 


This subject is fully treated in Chapter IV. of “ Dynamo- 
ге Machinery," Part IL, by Prof. S. P. Thompson.— 
. CLARK. 


Answer to No. 1,041 (awarded 5s.).—The question of 
the pole form of any particular alternator, the E. M. F. and 
wave form or required wave form of which are known, is 
best considered in three steps: (1) consideration of the 
instantaneous E.M.F. of the wave at any point; (2) the 
manner in which this is made up; (3) the field necessary 
to produce it, from which can be deduced the shape of 
pole which would be required to give this field. It is 
thought that the best way to appreciate the matter is to 
take a specific example and work from this. The wave 
form shown in Fig. 1, therefore, may be taken, and is that 
of a 72-pole alternator of the Oerlikon Company, a full 
description of which, its calculations, etc., may be found 
in Dr. Silvanus Thompson’s work, Dynamo Electric 
Machinery.” 

The first point is to set the wave form out to some con- 
venient e and underneath to space the conductors at 
their proper intervals. In this form three sete of six con- 
ductors are shown, the machine being a three-phase one 
with six slots per pole per phase. Should there be more 
than one conductor in each slot, it will not affect the 
desired analysis, but only the scale of the same. The base 
of Fig. 1 is now divided up according to the conductors 


— ———— ee — 
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into a number of sections, and the middle point of each 
section taken as representing the mean instantaneous value 
of E M.F. at the corresponding periods of rotation of the 
machine, these E.M.F. values being readable as ordinates 
of the curve. Now, any instantaneous value of E.M.F. is 
composed of the sum of the E.M F.’s of all conductors in 
series at that moment, and it is, therefore, necessary to 
analyse the value into its proper components. The method 


of this is as follows—viz.: Take two values representing 


Evidently the field must 
increase in strength from 4 to 7; therefore the width of 


the middle points of two consecutive sections. The differ- 
ence between these will give the algebraic effect of moving 
the whole series of conductors through one section—that 
is to say, of, for example, taking away the end conduetor 
of one, say of A, and introducing one other conductor at 
the other end, say of B These differences are divided up 
so that when they are plotted in the form shown in Fig. 2 
they will give a fair curve of the distribution of the 
magnetic flux required to produce the particular E.M.F.'s 
with the arrangement of conductors given. This can be 
verified by taking the curve obtained in Fig. 2, making a 


slip of paper with the distribution of the windings shown 
on it, moving it from point to point, taking the algebraic 
sum of the values at each point, and noting if they agree 
with the values obtained in Fig. 1. 

The next step, having found this necessary distribution 
of flux, is to find the shape of pole required to give it. 
This may be done (see Fig. 3) by setting out on a base 
line divisions representing those corresponding to the 
Е M.F. divisions of Fig. 1, and drawing lines of force from 
them in the shape suggested by experience of design, 
together with a rough approximation of the pole. The 
length of three lines must be longer where the distribution 
of magnetic field is lese, because, naturally, that represents 
most reluctance. They are, therefore, drawn to a scale 
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proportional ќо the reciprocals of the values of the 
ordinates of Fig 2, which will be read off from a table of 
reciprocals after the ordinates have been measured. If 
any fringe effect is found due to neighbouring poles, this 
must, of course, be deducted from the values found. By 
this means one obtains the necessary shape of pole to give 
the distribution of magnetic field which would result in an 
E.M.F. wave as given. In this account the machine is 
supposed to have no exceedingly large slots to disturb the 
flux; if it has, these must be considered in the flux 
diagram. 

Several other methods may be used instead of that 
shown in Fig. 1 for transferring a flux diagram to that of 
a diagram showing the shape of a pole-piece to produce the 
flux, but it is thought that the one described 1s the most 
explanatory.—L. К. 


Answer to No. 1,041 (awarded 5s.).—The E. M. F. wave 
form of an alternator depends upon (1) the shape of the 
pole-shoe and width of air-gap; (2) upon the arrangement 
of the armature coils in the different number of slots per 
pole and on the shape of the slot; (3) also upon the field 
distortion due to the current in the conductors, and is, 
therefore, affected by the lag of the armature current. 
When the winding is distributed among two or more slots 
per pole, the distortion of the field is reduced owing to the 
lesser inductance of the coils, and а smoother curve of 
E.M.F. is obtained In polyphase machines the distribution 
of the winding tends to reduce the peaked form of the 
E.M.F. curve, which is in general given by toothed 
armatures. 
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In determining the shape of the pole for a known dis- | plotted to scale. The form factor is calculated by dividing 


tribution of winding and E M.F. wave form, we must first 
obtain the curve of distribution of the field. In describing 
the following graphic method it will be more clearly under- 
stood if we assume the shape of the pole, and from it find 
the E.M F. wave form. Draw the pole and armature face 
to scale, and set off along the armature face a number of 
equdistant points — preferably nine— corresponding to 
90deg. in one quarter period. "Two or three points shou!d 
be taken beyond the zero mark. Quarter circle curves are 
then drawn to represent the path of the flux (Fig. 1). 
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These lines are measured off, and are in our case 
10, 10, 10, 10, 10, 10, 23, 75, 104, 130, 153, 182, 206 
millimetres. Next find the reciprocals, percentage of mid. 
gap, from which the superposed fringe due to the adjacent 
pole is deducted. This will give the resultant percentage 
densities. These are given in Table I. The densities are 
plotted to scale in Fig. 2, the dotted line giving the 
percentage uncorrected for tbe overlap of the opposing 
pole. From the distribution of the magnetic field we can 
deduce the shape of the Е M.F. wave. The number of 
magnetic lines cut by а conductor in moving through {һе 
field will be proportional to the ordinate of the flux curve. 


TABLE I. 
| Per cent, | Superposed Resultant 
Point, | Length, Reciprocals of fringe percentage 
me mid.gap. ; deducted. densities. 
9 10 1 100 Negligible 100 
8 10 1 100 ji 100 
7 10 1 100 УЗ 100 
6 10 1 100 - 100 
5 10 1 100 ө 100 
4 10 1 100 i 100 
5 25 0435 43°5 - 48 58 7 
2 75 0133 15:5 - 55 7:8 
1 104 0096 96 — 65 ó1 
0 150 0077 11 - 77 0 
-1 153 0065 6:5 - 96 - à1 
-2 182 0055 55 -153:3 - 78 
-ó 206 0048 45:5 — 43 5 ~ $877 


A conductor moving from 0 to 1 (Fig. 2) will cut a number 
of lines proportional to the density of the field, and, 
therefore, to the area enclosed by the ordinates of the 
curve below these points. Assuming the slots do not 
perturb the distribution, the ordinates of the curve will 
serve as ordinates for the E. M.F. induced in one conductor. 
But we muet remember that the E. M.F. round any loop of 
the winding is the sum of the E.M.F.'s in the two con- 
ductors of which it is made up, and that if the winding is 
distributed in more than one slot per pole, the E.M.F.'s in 
the turn lying in their different slots are not exactly in 
phase with each other. 

It is possible to take these things into account by 
reckoning out the separate simultaneous Е.М.Е.°в for the 
conductors and superposing them. Taking a three-phase 
winding, star connected, with six slots per pole per phase, 
and, for convenience sake, ono conductor per slot, these are 
shown at А, B, and C in Fig. 2. The width across the 
three phases, A, B, C, is equal to one pole-pitch. We find 
the no-load wave form between terminals A and B as 
follows: In the zero position the conductors are so placed 
that the total E M.F. between A and B is zero, there being 
as many negative as positive E.M.F.s. In position 1, 
when the zero mark of the pole is opposite conductor No. 1, 
the ordinates to be added are: 100, 100, 100, 38 7, 7 8, 
5-1, 0, — 51, -7 8, —38 7, - 100, —100—total, 100. In 
position 2 we add 100, 100, 100, 100, 38 7, 7 8, 3:1, 0, 
— 3'1, — 7:8, — 38:7, – 100—total, 500. The whole series 
obtained in this way are: 0, 100, 500, 500, 6587, 746 5, 
849-6, 949-6, 1,046°5, 1,138 7, 1,1387, 1,046:5, 949:6, 849 6, 
746:5, 638:7, 500, 500, 100, 0. Fig. 3 shows the wave form 


the quadratic mean by the arithmetic mean. The total of 
all the numbers = 12,539:2 and their arithmetic mean = 698. 
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The total of all the squares = 10,645,000 and the mean 
square = 591,590, and N. M. S. = 770. The form factor 
_ 770 

698 
is practically a sine curve ; the form factor for a pure sine 
curve being 111.—H. T. A 
Question No. 1,042.—In a circuit of direct-current flame lamps using 

carbons with the salts in the core trouble is caused by frequent 
white arc of low candle-power instead of yellow flame colour. 
(tive cause and remedy. Also, in a description of a now flame 
lamp (Electrical Engincer, Jan. 3, 1908) “а minimum allowance 
of seven volts per lamp for steadying resistance must be made.” 
Why so large an amount, and does this apply to flame lamps 
generally ї The Oriflamme lamp is said to burn with about 
55 volts across the arc. Why so much lower than the ordinary 
arc voltage, and would this require a large allowance for steadying 
resistance ? 

Best Answer to No. 1,042 (awarded 10s.).—The troubles 
of variable candle-power and colour are by no means 
uncommon with flame arc lamps, and are due to impurities 
in the carbon cores or to faulty construction of the carbons. 
Flame carbons of both the vertical and converging types 
have a special core of salts, usually containing nitrate of 
strontium or fluoride of calcium, depending upon the colour 
of light required. With some makes of flame carbons 
silica is sometimes formed at the arc, which affects the 
illumination and also leads to the total extinction of the 
lamps, due to the insulating qualities of the silica. The 
presence of this silica or of any other impurity in the cores 
of the carbons diminishes the illumination and current and 
also forces the arc on to the carbon surrounding the core, 
which results in the lamp burning with a shorter arc and a 
white light similar to the ordinary are lamp. The light, 
however, is very unstable, owing to the are revolving 
around the outer periphery of the carbons and also to the 
tendency of the lamp to increase the length of the arc. 
The rame result will be produced due to faulty construction 
in the pressing or baking of the carbons. In order to 
obtain а constant illumination both in colour and intensity, 
the carbons should be obtained from a reliable firm dealing 
in some of the well-known makes of carbons ; further, the 
carbons should not be worked at а higher current density 
than that specified by the makers. The flame arc referred 
to in the Electrical Engineer of Jan. 3, p. 14—іе, the 
Crompton-Blondel lamp—burns with vertical feed carbons 
and requires about 38 volts across the are, depending 
on the current density. The number of volts men- 
tioned in the question to be allowed for the steady- 
ing resistance is necessary to prevent the lamps from 


= 1'1, во that in this particular case the wave form 
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taking too large a current at the moment of switching 
on, and also to enable them to burn steadily in spite of 
small fluctuations of the supply voltage. The seven volts 
referred to above is not excessive when compared with the 
steadying resistance of the ordinary arc, which usually 
absorbs about five volts per lamp. The extra volts neces- 
sary for the resistance of the flame lamps is due to the 
lower resistance of the flame arc as compared with the 
ordinary arc. It is, of course, not absolutely necessary to 
provide seven volts for the resistance; this, however, will 
largely depend on the voltage regulation of the circuit. 
If a large number of lamps are to operate in series and it 
is not convenient to allow seven volts per lamp for the 
resistance, the current should be so arranged that when 
switehing on one or two of the end lamps should be short- 
circuited and а resistance inserted instead of the lamps. 
After they have settled down, the end lamps can be 
switched into circuit by means of a two or three way 
switch. If this arrangement is adopted, a heavy starting 
current and violent pumping is avoided; the lamps also 
settle down for steady burning very quickly. The average 
pressure ‘required at the arc of vertical feed carbons is 
about 36 volte. This type of lamp usually burns much 
thicker carbons than the converging flame lamps, which 
have an average pressure at the arc of about 43 volts, 
depending on the current density.—K. 


Answer to No. 1,042 (awarded 5s.).—The essential 
difference between an ordinary and a flame arc lamp is 
that in the ordinary arc the crater is the source of light, 
while in the flame lamp the incandescent vapour between 
the carbons is the light producer. The flame arc burns 
carbons, at a high current density, impregnated with oxides 
of various metals, the action of the current volatilising 
these oxides and producing vapour of the metal base and 
carbon, which, offering a path of fairly low resistance to 
the current, becomes the source of light. The ordinary 
arc bns pure carbons, and depends on the high tempera- 
ture of the crater of the are for its light-giving effects. 

The cause of the trouble “Flame” is experiencing lies 
in the fact tka‘ the arc of his flame lamp is not long enough. 
Being short, the temperature of the arc will not be great 
enough to volatilise the metallic oxide, and the lamp will 
practically become an ordinary arc lamp burning the carbon 
of the composition carbons only. This will result in a 
white arc of very low candle-power, since the crater of the 
arc will be small. Also, as the carbons are nearly 
vertical, the light from the crater will be thrown in a 
horizontal direction towards the other carbon, and its 
already poor effect further reduced. The trouble can be 
got over by increasing the effect of the striking coil of the 
lamp, so that when the arc is struck the carbons are brought 
further apart. The seven volts for steadying are necessary, 
because of the high resistance of the carbons used in the 
flame lamp. In practically all types (except the magazine) 
the current is fed in to the top of the carbons by flexible 
leads, and has to travel the full length of the carbons to 
the arc. Now, it is obvious that when new carbons are put 
in the lamp will have a higher resistance than when the 
carbons are nearly burnt through. It is, therefore, necessary 
to have a fairly high balancing voltage to, in some measure, 
reduce the effect of this change of resistance. 

The Oriflamme is a magazine lamp, the magazines for 
the carbons being nearly vertical and of metal and part of 
the electrical circuit. The resistance of these magazines is 
less than that of the carbons, with the result that the 
voltage aeross the arc will practically be the full voltage 
across the lamp. The lamps can, therefore, be run at a 
considerably less voltage than the ordinary flame lamp, as 
there is no need to allow a large steadying voltage, the 
resistance between the aro and the lamp terminals being 
nearly constant. Three to five volts per arc is the usual 
allowance, 10 lamps being run satisfactorily off 400 volts, 
or:12 off 460. —BALANCE. 


Answer to No. 1,042 (awarded 68.).— When white 
illumination is obtained from lamps using flame carbons 
with: impregnated cores to give yellow light, it will be due 
to one or other of the following reasons. If, when the 
lamps are first switched on, the light obtained from one of 
the lamps is white, either the lamp is connected up wrongly 


for polarity, or two carbons, both of which are negative, are 
being used. If it is found that one lamp of a series gives 
white illumination irrespective whether it has just been 
switched on or has been running for some time, the trouble 
will no doubt be due to the are being too short. This will 
be caused by sluggish action of the mechanism in con- 
trolling the length of the arc, and in lamps where a sliding 
shoe is employed the surfaces being dirty. The writer 
does not consider seven volts a large amount to allow for 
current regulation, although the amount must depend 
largely on the pressure of the supply ; for low pressures a 
comparatively large amount must be allowed, but for 
higher pressures, with a large number of lamps in series 
across it, the amount may be reduced. Most makers allow 
approximately 10 to 20 per cent. of the line pressure for 
regulation. ‘Thus, a lamp requiring a terminal potential 
difference of 50 volts would burn well on a 60-volt circuit— 
in other words, a 17 per cent. margin is allowed ; or, for 
instance, four lamps requiring 42 volta each would be 
arranged in series on 200 volts—+.e¢., a 16 per cent. margin. 
If the amount is reduced too low, trouble by the overfeed- 
ing of the carbons in the lamps will result. | 

hen “Flame” ask why “the Oriflamme lamp is 
arranged to burn with 35 volts across the are, this being 
so much lower than the ordinary аге voltage," I assume by 
"ordinary " other makes of flame lamps are referred to. 
No doubt the reason is to enable as many lamps as possible 
to run in series on any given pressure, so that as many 
pointe of light—and, therefore, good and even illumina 
tion—may be obtained. If reference is made to the lists 
of the various makers, it will be found that they are 
practically all agreed on the point that for 10-ampere lamps 
45 volts across the lamp terminals is best. "Table I. shows 
the factors chosen by different constructors. It will be 
seen that all makers, except the Gilbert Are Lamp Com- 
pany and the Oliver Are Lamp, Limited, are agreed. 
Further, in the former's list the following will be found: 
“ We can arrange the lamps to burn with either high or 
low voltage arcs—say 45 volte or 35 volts—and with 
various makes of carbons, so that we can vary the numbers 
in series on the same pressures. In all probability the 
total candle-power is nearly the same with any arrange- 
ment, but the efficiency of the arc usually г nm up with the 
arrangement or make of carbons that takes the highest 
voltage across the arc." 


TABLE I. 

Make of lamp. Terminal volts. Amperes, 
Union Excello" ............... SWX 10 
Davy Sun ru . . 8Jͤö— ꝛʒ 10 
Sill 8 Sͤ; 8 10 
Braulik ‘‘ Eclipse "............... 45 A 10 

rr аай 45 .. еседа вон 11 
ee ИРЕР 45 or 85 .................. 10 
Oliver Oriflamme” .......... X h 7-9-11-13 

TABLE II. 
% difference in candle- Watts per Hefner 


Terminal volts. power with 45-volt 


candle-power at 
arc as standard. 


various are voltages. 


SA. duce TRUM UO: 41:5 decreases . 0:2 
„ / T0 ˙ sd 0:16 
„ 24 SW. quU КАК UN ova 0°15 
o A ren 16 35 AND EY CARES 0:15 
„ 10 te ee rn Tae 0:147 
ДА о 4 „„ 0:145 
FCC 1 „ жуз саан 0:146 
77 2 increnu ss q . 0°14 
NR ООЛ УГО УЙ K DE pé COE stant 0:146 


The foregoing remarks are well substantiated Бу 
Table IL, which gives the results of tests carried out to 
find the percentage reduction in candle-power as the aro 
voltage is reduced, and, secondly, the energy taken per 
Hefner eandle-power by a 10-ampere lamp burning with 
different arc voltages. From this table it will be seen that 
the energy expended per candle-power reaches a minimum 
at or about 45 volts terminal pressure, and, consequently, 
this is the most efficient value to adopt. A further fact to 
be noticed is that, say, four lamps burning in series giving 
approximately the same total candle-power as five lamps in 
series on tbe same pressure are cheaper to run, as only 
four pairs of carbons instead of five at every time of 
trimming are required—and the cost of flame carbons is 
not a point to be ignored. —H. W. C. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY | А simple method that the writer has found serve for а 


PRACTICAL MEN. 


И thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each euitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 

1,052. I occasionally receive circulars re electric light baths. Will 
anyone who has had experience with them state if they are ot 
much use: (1) to the invalid — if so, what complaints arc benefited 
by their use; (2) to the person in good health to assist him in 
maintaining health, etc. Is it desirable to have a water bath 
afterwards to remove perspiration, etc., from the body, as in the 


ease of а Turkish bath? If so, should it be hot, warm, or 
cold ?—K. 

1,055. A compound-wound, direct current machine is fitted with & 
two-phase static balancer, but this balancer is not large enough 
to maintain balance on the 'bus bars, so it is pro аг to put а 
booster in series between neutral bar and machine, and this 
booster must necessarily be reversible to deal successfully with an 
out of balance on either side. How should the fields of this 
booster be connected, and what is the best way to get hand 
regulation of the boost? Would two compound machines fitted 
this way work well in parallel? —PowER. 


ANSWERS. 


Question No. 1,043. —W hat will be the probable current. and the best 
arrangement of motor, etc., required to drive a machine for wind- 
ing copper strip (lin. wide by O'lin. thick) into the form of 
helices, each one to have 15 coils and to be 64in. internal diameter? 
It is proposed to turn out 200 per day, and the supply is 
210 volts direct current. 


Best Answer to No. 1,043 (awarded 10s.).—A satisfactory 
arrangement is shown in Fig. 1, which is simply an 


FIG. 1. 


ordinary lathe. The back gear gives just what is wanted 
both in pull and in speed. Motor can be belted to the 
countershaft, pulleys being of such diameters that mandrel 
can be rotated in lathe at from, say, 5 r.p.m. to 100 r.p.m. 
It will be convenient to run lathe in the opposite direction 
to that required for ordinary turning, therefore, unless 
the chuck is bolted to running spindle, provision must be 


made to prevent it slacking back when winding the helices. 


similar purpose is to fit on screw, and against collar of 
running spindle a washer cut from a sheet of dry brown 

per. The chuck is then sharply screwed home, and, 
although hardly а scientific procedure, it is sur- 
prising how chuck is thereby held from unscrewing. 
Mandrel is of cast iron, on which a screw thread has 
been cut to suit pitch of required helix. The thread 
on mandrel need not be more than about 3in. deep, but 
should be well tapered. Fig. 2 shows method of holding 
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strip. Strip is slightly turned up at the end, and then 
slipped under the strap, which holds it firmly in its place 
on mandrel. After set-screw is tightened, pull round a 
little way by hand in order to obtain advantage of friction 
between strip and mandrel; there will then be little 
difficulty in holding the strip. The copper strip is wound 
on wooden drums; these drums are fitted with brakes and 
placed on stands about 20ft. from lathe. To ensure 
perfectly-formed helices, the copper strip must be straight 
and free from kinks. It should also be regular in hardness, 
preferably soft, in order that the amount of “springing” 
after winding may be the same in each lot of strip. 
With soft copper the diameter of mandrel at bottom 
of thread will be about in., but this can only 
be settled exactly by experiment. When wound, cut 
off with hack-saw, slack back poppet head, remove strap, 
and screw helix off mandrel; this can readily be done 
owing to “spring” having increased the diameter. There 
would be some advantage in guiding the strip by means of 
a holder in tool rest, with saddle traversing to suit pitch, 
but such a refinement is scarcely worth the trouble; with 
drums at a good distance from lathe strip can be easily led 
on by hand and time saved. Figure shows arrangement 
for a right-handed helix, but by cutting a left-handed 
thread on mandrel and starting from poppet-head end the 
helices can just as easily be wound “ left-hand." 

Asto the number per day, much will. depend on the 
operator and the number of hours worked. Given the 
strip ready wound on drums and drums placed in position, 
winding should be done at the rate of from 10 to 20 per 
hour. With а good workman on piecework, it is wonderful 
the rapidity with which such articles are turned out. To 
drive above lathe about 1 h.p. will be required. With 
supply at 210 volts and efficiency of motor at 70 рег 
7 4-6 x 100 


———— — = D amperes.— 
210 x 70 ре 


сепё., current will be about = 


M. M. 


Answer to No. 1,043 (awarded 68.).—If we assume a 
working day of 10 hours, each coil will have to be com- 
pleted in three minutes for an output of 200 per day ; 
this, of course, would be practically impossible if the strip 
had to be wound on edge. The machine for winding the 
strip on the flat could be driven by the motor either through 
spur or worm gearing, belting, or a combination of gearing 
and belting, depending on the design of the winding 
machine. Whichever method of drive is adopted, some 
form of brake should be used in conjunction with the motor. 
This brake will, no doubt, be necessary in order to prevent 
overwinding, in view of the comparatively high winding 
speed required, but this depends largely on the inertia of 
the moving parts of the motor and machine. The brake 
could be operated electrically or mechanically —i. e., the 
electric brake solenoid would be in series with the motor 
armature, this solenoid actuating a lever which controls 
the brake proper, and the mechanical brake would be 
operated by the same movement which controlled the 
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starter. If we assume that 2 to 24 minutes are required 
for making ready—that is to say, placing the strip in 
position preparatory to winding and also dismantling the 
coil—we have half to one minute left for the actual 
winding of each coil. The speed of the windin 

machine should, therefore, be about 40 r.p.m. This would 
allow one or two stops to enable the turns to be tapped 
closely together if necessary. A 2-b.h.p. motor should be 
large enough, provided no extra tension above the normal 
is required on the strip. The motor should be compound 
wound ; this type of winding would give the best results 
as regards constant speed sud heavy starting torque. In 
view of the intermittent working of the motor, a liquid 
starting and speed-controlling rheostat should be used as 
preferable to the metallic type. The rheostat should be 
arranged to be controlled by a pedal, so that both hands 
of the operator may be free for the manipulation of the 
strip. e rheostat would consist of a cast-iron tank of, 
вау, two cubic feet capacity, with а switch arm carrying 
one or two cast-iron renewable dipper blades for the main 
current and an auxiliary blade to make and break the 
shunt circuit before and after the main circuit. This 
simple type of rheostat can easily be made to reverse the 


motor by the addition of a few switch contacts, fitted on 


the side of the starter and actuated by the switch arm. 
With a motor running at about 1,000 r.p.m. the efficiency 
at full load would be about 78 to 80 per cent., and the 
full-load current at 210 volts would be approximately nine 
amperes.—K. 

Answer to No. 1,043 (awarded бв. ).—The first thing is 
to find out how much energy will be required to actually 
perform the operation of bending the strip. This is rather 
a difficult matter, as the copper is stretched beyond the 
elastic limit, but it will be near enough for our purpose to 
apply the formula 

M =./; 


where M is the bending moment applied to the strip, : is 
the modulus of section to bending, and f is the maximum 
stress in the material. First to find 2. 
E moment of inertia of section 
distance of farthest layer from centre 


1 5 45 
, 12 m 1 раз 
d 6 
2 
=Í x1x012= 1 inch units. 
600 . 


Now the elastic strength of copper is about two tons 
per square inch, and the breaking strength 14 tons per 
square inch. То effect the bending required we should 
probably require about six tons per square inch. Then 


Bending moment, M = E х б =з 01 inch-tons. 


М = 1700 = 1:86 pound feet. 
9 


Then the bending of the strip is equivalent to the main- 
taining of a force of 1°861Ь. at a radius of 1ft. Then work 
done per revolution = 1:86 x2 21177 foot. pounds — say 
12 foot-pounds. "Then work done in winding one helix of 
15 eoils equals 15 x 12 — 180 foot-pounds. 

We must now take into account the moderate requirement 
of 200 helices per day. Assuming a nine hours’ working 


9x60 


day, time per helix == err 2-7 minutes. Of course, the 


majority of this time will be occupied in removing the old 
coil and adjusting the end of the new one, and the actual 
time of winding should be cut down very low, say to 


10 seconds. Then power required for actual bending 
TT 2180: 25015 
ише x 55,000 10 . 33 000 
60 


From this it appears that the theoretical power required 
s much below what one would deem advisable. The guides 
which lead the strip on to the core absorb energy by fric- 
tion, and this cannot be calculated. To be very liberal, 
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allow an efficiency of winding of 10 per cent., which gives 
the power for winding = 38 h.p.—that is, the power applied 
to turning the drum. Allow now а 50 per cent. efficiency 
for spur reduction gearing and we get horse-power of 
motor ='66. To allow for winding larger strip, Anxious " 
would be well advised to install a 1-h.p. motor. The 


Кас ees amperes. With 
210 


a very efficient machine this would probably be lower than 
two amperes, and if the motor be taxed to its full power 


the current taken will be 55 = 34 amperes. 


probable current required = 


The best arrangement for coupling the motor to the 
machine would be to drive from the small motor pulley on 
to a large fast and loose pulley on the machine, starting 
and stopping being effected by belt shifting gear. For 
economy of space the motor should be placed above the 
machine—say fixed to the underside of the shop crane track 
or on one of the stanchions.—I. B. S. 

Question No. 1,044.—Give reasons for the shortening of the life of 
Nernst lamp burners. Should they be connected up to the 
supply mains with their polarity reversed ! 

Best Answer to No. 1,044 (awarded 10s.).—The funda- 
mental principle of the Nernst lamp is that the metal 
oxides of certain rare earths will conduct electricity after 
being heated, and will give off a brilliant white light. The 
Nernst lamp filament is composed of zirconia, oxide of 
thoria, and about 1 per cent. oxide of cerium, and requires 
to be heated to a temperature of 700deg. C. before it 
becomes a conductor. In the very earliest types of lamps 
this had to be done by a spirit lamp or a match, but as this 
prevented the lamp becoming popular an automatic heater 
was devised. A heating coil, consisting of a kaolin tube 
with a platinum wire core, is placed as near the filament as 
possible, and an automatic cut-out is carried in the body of 
the lamp to put the heater out of circuit immediately the 
filament lights up. Ав the life of the heater is only 
80 hours, it will be readily seen that if through failure of 
the cut-out coil to act the heater is still left in circuit, the 
burner cannot last longer than the life of the heating coil. 
The majority of burners fail to give a good life through 
the heating coil being left in circuit longer than it 
should be. 
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The cut-out device consists of an electromagnet, which 
on being excited by a current flowing through the filament 
pulls over the little iron cut-out arm from terminal B, thus 
breaking the circuit to the heater whilst the filament is 
alight. On the current being switched off, the cut-out arm 
returns to the terminal B by the action of gravity or a 
slight spring. The cut-out coils in old lamps very often 
fail through the insulation of the magnet coils breaking 
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down. The coils are exposed to the hot air rising off the 
filament, and the insulation of the old coils used often to 
get charred. This trouble is now avoided by covering the 
coils with asbestos. A common cause of failure is the cut- 
out arm getting beyond the influence of the magnet, and 
all lamp bodies should be tested for this fault before being 
used. A simple and effective test is to connect a carbon- 
filament lamp in parallel with the heater, say across the 
points A and B, and to noteif it goes out immediately the 
filament lights up. Should it not do so, and adjustment of 
the cut-out arm prove futile, a new coil should be fixed 
The life of the heating coil is often needlessly wasted, in 
the case of the “Luna” Nernst burner, through the fila- 
ment being set too far away from the heater to light up 
quickly. А small support is fixed to allow of adjustment 
in this respect, and to prevent the breaking of the filament 
through sagging. The filament should be set about їп. 
away from the heater, and should light up in 40 seconda. 

The [study of a burner that has failed will invariably 
give a clue to the cause of its failure. A burner that has 
had a good life will show a crystallised filament with a 
blackening of the negative end. No difficulty is experienced 
in tracing the polarity of the filament ends, but apart from 
that they can be told at a glance. The positive end of the 
filament is rigidly fixed, whereas the negative end has а 
flexible wire lead to the conductor embedded in the 
porcelain. The crystallisation of the filament is accounted 
for by electrolysis. On no account must the burners be 
fixed with their polarity reversed. This is a common 
error, and is shown on the expired burners by a glazed 
appearance of the filament, which has a blackening at the 
positive end, and in the case of “ Luna” burners a slight 
blackening on the heating coil directly underneath the 
‘positive end of filament. An orange-coloured tint on the 
heating coil denotes the fact that the cut-out has failed to 
act, for it has been produced by the intense heat set up 
by the heating coil and filament together. Luna” burners 
show these signs most clearly, but with practice they can 
be discerned on the spiral and small ** Nernst " burners. 

It is not generally known that the 20-volt iron-wire 
resistances can keep an even pressure on the filament 
through a 40-volt range of pressure fluctuations. The 
filament is most sensitive to pressure variations, and this 
iron-wire resistance, which is connected in series with it, 
is one of the most successful features of the lamp. 

For a 240-volt supply the general practice is to install 
220-volt burners and 20-volt resistances. If a 215-volt 
burner was used with a 20-volt resistance, the filament 
would light up quicker and the heating coil last longer. 
The resistance can safely stand being conatantly overrun 
the five volts, and is still good for a possible, but let us 
hope improbable, rise of 15 volts. Different voltage 
burners should be used to suit the supply pressure at 
different parta of the system. If the pressure at the feeding 
points is 250 volts, then 225-volt burners should be used 
in lamps near them, and in the case of an outlying district 
a lower voltage burner more suitable to the pressure 
obtained. 

With care, no difficulty should be experienced in obtaining 
good life results ou a direct-current system. These lamps 
are not recommended for alternating-current systems or 
those of under 200 volts. The efficiency of these lamps, 
'9 to 1:5 watts per candle-power, compares very favourably 
with the latest metallic-filament lamps, and for side-street 
lighting they have no rival.—C. К. PALMER. 

Answer to No. 1,044 (awarded бз. ).—The answer to this 
query can be put in & very few words. In the process of 
the manufacture of the glower, which manufacture is partly 
electrical, the current used is passed in a definite direction 
through it, and the molecules of the glower given a certain 
* polarity " ог “set.” This action is similar to that which 
occurs when a bar of iron or steel is magnetised. Now, if 
the current in the glower is reversed by the lamp being 
wrongly connected up, this “polarity " will also be reversed 
апа stresses set up in the glower which will tend to 
disintegrate it. Though this action may be very slight, 
it will seriously affect the life of the lamp, and it therefore 
becomes very essential to make sure that every Nernst 
lamp is connected up rightly as regards polarity.— 
BALANCE. 


Answer to No. 1,044 (awarded 5s.).—The question as 
to the shortening of life of Nernst filaments is one which 
has never been properly settled. Various theories have 
been put forward, of which the most important are given 
below : It is well known that all oxides of the rare earths 
depreciate rather rapidly in the light intensity emitted, 
especially shortly after heating is started. Subsequently 
the diminution in light is not so rapid, but is still appreci- 
able. It is also known that the second action accompanies 
a change from the amorphous to crystalline structure of the 
filaments, though whether this is due purely to electrolysis 
or any other action is not definite. Another theory is that 
the oxides of which Nernst filaments are composed do not 
volatilise at equal rates; therefore, after the lamp has been 
lighted for some time its composition is not the same as at 
the start, whence, owing to the fact that a definite com- 
position is the best for giving maximum light, it follows 
that the light emitted is different from the light origin 
emitted. For this reason sometimes mixtures are mate 
with a greater proportion of the more volatile oxide at 
starting, so that the maximum light is obtained after the 
lamp has burned a few hours. Experiments have been 
tried to test this theory by making a gas mantle composbd 
of two different mixtures in two different parts and 
bombarding this mantle with cathode rays The tests, how- 
ever, do not seem to have been absolutely conclusive, as it 
appearsthat theprobleminvolved in both cases wasnot strictly 
identical. It has also been stated that the reason why 
filaments in' some cases depreciate so quickly is that the 
platinum from the connection gradually impregnates the 
filaments, with the result that the energy is radiated at a 
lower temperature, and, therefore, less light is obtained. 
There is also the ordinary theory that the action is due 

urely to an electrolytie effect, especially in view of the 
fact that the filament gradually changes from the amorphous 
to the crystalline form in use. It is, however, by no means 
certain that the conduction is purely electrolytic even in 
view of this fact, although a filament run for а certain time 
tn vacuo will destroy the vacuum owing to the liberation of. 
oxygen. - 

With regard to the use of lamps whose candle-power has 
зо depreciated as to be below the ordinary working 
standard, this cannot be done by putting them on the 
mains with reversed polarity. Experiments have been 
made showing that it is very harmful to a lamp to reverse 
its polarity during life, although it is not so harmful if it 
is reversed before running. Ав a matter of fact, it appears 
possible to renovate an old Nernst filament which has been 
used on direct current by first putting it on an alternating- 
current circuit, and afterwards on a direct, so that the 
change is gradually made. In ordinary practice, however, 
there appears to be no advantage in attempting to renovate 
old filaments, and the point at which a filament should be 
discarded can be calculated by plotting a curve showing 
the rate of increase of cost of energy with the candle-power 
obtained and taking a tangent to this curve from a point 
behind it corresponding to the cost of renewal of the lamp 
minus the value of the old lamp. This point is known as 
the smashing point, and in one instance, for example, it was 
found to be by this method 380 hours for a particular 
Nernst lamp as against 600 for a 40-c.p. incandescent lamp. 

Further information on this subject can be obtained from 
the following papers, which are the most important and 
recent bearing on the matter: “The Nernst Lamp,” Foell 
(Electrical Review, New York, vol. 51, p. 428)—this paper 
gives general information of experiments as to life, deprecia- 
tion, etc., with test of new types of high-efficiency lamps ; 
“ Filament of the Nernst Lamp,” Beebe (Electrical Renew, 
New York, vol. 46, p. 657)—this paper has a description of 
the manufacture of filaments, etc., and discusses the electro- 
lytic theory and reasons for diminution in light ; “ Nernst 
Lamps," Joseph (Electrical Review, vol. 56, p. 171)—this 
contains a letter relating to the effect of changing the 
polarity of Nernst lamps; Tests on the Nernst Lamps," 
Hulse (Institution of Electrical Engineers, vol. 31, p. 1,180 
this is a very important paper containing life tests with 
curves, etc., of Nernst filaments. The question of smashing 
pu is also fully dealt with; The Nernst Lamp, 
Stottner (Institution of Electrical Engineers, vol 30, 
p. 522)—the paper deals with the history and construc 
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tion of Nernst lamps and gives curves of candle-power 
against hours used. The discussion in this paper is also 
very important.—L. R. 

Answer to No. 1,044 (awarded 5s.).—There is little that 
requires attention in the Nernst lamp, but to obtain good 
results a few simple precautions must be taken : (1) the 
lamp must be connected to the right polarity ; (2) the lamp 
must be matched for its proper voltage, and all parts must 
be of the same amperage ; (3) the variation ın tbe supply 
pressure must be small ; (4) the cut-out should be examined 
occasionally, and if found faulty must Ъз repaired. The 
failure of the flexible which connects the filament is very 
common, and this is due to the flexible hecoming bent and 
touching the heater coil When this heater coil gets up 
to temperature it expands, and either burns the flexible 
through or the heater spiral. This can generally be 
avoided by examination of the burner after insertion. If 
the lamp does not light up, the automatic cut-out does not 


pulled downwards, the blocks aet on the wheels with the 
desired effect. 'The details of the brake may be under- 
stood by referring to Fig. 1. 'The magnet is of the horse- 
shoe type, with the pole-pieces parallel to the rails, the 
poles taking the form of renewable track shoes. The core 
of the magnet is horizontal and the coil is protected by 
being enclosed in perfectly watertight brass case. The 
whole arrangement is suspended from the car frame by 
means of very strong springe, thus allowing the brakes to 
ride over any obstruction on the track. The distance 
between the shoes and the rails is about Jin. Ihe electrical 
connections to the magnet coil are in duplicate, and consiste 
of armoured cables 

Tho mechanical action which takes place when the brake 
is applied is as follows : (а) retardation of the car due to 
the frictional effects between the track shoes and the rails ; 
(b) braking effect on the wheel periphery due to the down- 
ward pull of the shoes and the resulting effect of the link 
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ast properly. The heater under working conditions should 
cease to glow as soon as the filament is incandescent ; if 
the cut-out is not working properly, the heater will remain 
in circuit and will burn out. This failure of the cut-out 
may be due to the spring of the cut-out sticking or the 
voltage of the burners being too high, when the cut-out is 
unable to switch the heating circuit off. 

The cause of some burners failing has been traced to the 
resistances being at a higher amperage than the burners. 


When the function of the resistance is considered—that is, | 


the iron wire in the tube acts as a safety valve for the 
burner—the resistance of the filament decreases as the 
temperature increases, but the resistance of the iron-wire 
resistance in series with it increases with the use in tem- 
perature, and so protects the filament from an excessive 
current; and when, say, a one-ampere resistance is put in 
series with the half-ampere burner, the mutual action of 
the pair is destroyed and the filament is burned out. 
Some failures have been due to the contacts of the lamp 
getting out of line with the contacts of the lampholder. 
Coupling up the lamps with wrong polarity is also a 
fruitful source of breakdown. | 

The poor pressure regulation on most supply mains is 
responsible for most of the breakdowns. Опе shop where 
I installed several lamps gave me a lot of trouble. The 
pressure was 200 volte, and I installed 190-volt burners 
and 20-volt resistances, and the average life was very low. 
I then tried 195-volt burners, and thus obtained a life of 
600 hours. This bad regulation of pressure is the same in 
many towns, one where the trams are run from the 
same station being particularly bad. Mr. Wilkinson, at 

Harrogate, on a test of 90 Nernst lamps obtained a life of 
520 hours as an average, and this he attributes entirely to 

the good pressure regulation. Trouble is sometimes expe- 
rienced with the resistance burning out, and this is due to 
the pressure rising too high. As a general rule, though 
it is the burner which fails at the part where it joins the 

flexible connection.—F. M. M. 

‚ Question No. 1,045. —Explain the mechanical and electrical principles 
of the Westinghouse magnetic friction brake or clutch as applied 
to their series traction motors. 

Answer to No. 1,045 (awarded Js. ). Briefly stated, the 

mechanical construction of the Westinghouse magnetic 

‚ brake is as follows: (1) A track magnet with detachable 

soft steel shoes (Fig. 1) fixed to each pole. These shoes 

` run just clear of the track, the magnet being energised by 
the current from the motors when they are working as 
generators. (2) Brake blocks of the ordinary type acting 
on the wheel periphery. (3) A link arrangement connect- 
ing the track shoes to the brake blocks on the wheels, so 
that when the magnet is energised, and the track shoes are 


mechanism on the brake blocks; (c) braking on the axle 
due to the motors working as generators. It is also 
elaimed by the manufacturers that the adhesion between 
the wheels and the rails is increased by the pull of the 
magnets. When the speed of the car is great and the 
attraction of the magnets to the rails greater in consequence, 
the braking effects of the blocks on the wheels is also at 
its maximum. As the speed of the car decreases a smaller 
current is generated, hence the drag of the shoes on the 
rails has also decreased, also the pressure of the brake 
blocks. This reduction in brake-block pressure is, how- 
ever, compensated by the increase of the coefficient of 
friction at lower speeds. We can now describe the 
electrical principle of this brake. 


$4043 зимма 


Fig. 2. 


To understand the electrical part, which is very simple, 
а diagram of the ordinary series-parallel control system, as 
seen in Fig. 2, will help ; the difference being that, instead 
of braking the car by means of using the current generated 
(when the motors run as dynamos) for the external resist- 
ance, it is used to energise the brake magnets. The brake 
is operated from the controller by moving it beyond the 
off position to the braking notches. Rheostatie controllers 
(Fig. 2) are adapted for service with this brake by taking 
the current generated to the track magnet from step 11 
shown dotted.—OscAR DINERMAN. 


[Other replies to Question No. 1,045 will be given in ош 
next issue.—Ep. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


И thou hast knowledge, let others light their candle at ït 


QUESTIONS. 


1,054. In our three-wire distribution system we use single lead- 
covered cables (with paper insulation) of 3, 15, and 19/14 
sectional area. They are laid solid under the footpaths, but at 
street crossings under the wood paving they are drawn through 
bin. iron pipes. We have never had any trouble with the cables 
in the iron pipes, but recently we tried to draw a set of three 
cables, of 15 sectional area, out of а 100ft. length of bin. iron 
pipe where they had lain for a period of nine years, but the 
attempt failed, and we had to leave the cables in su. That the 
pipe was que clear is proved by the fact that we then rodded it 
апа pulled through three fresh cables. Please describe а con- 
venient method of withdrawing such cables, stating whether it is 
easier to draw juted cables than plain lead cables, and whether 
the injection of lubi icants would be of any service.—E. O. B. 


1,055. Suppose a car is travelling on a level with its own momentum, 
say an ordinary Dick-Kerr fitted with two 30-h.p. motors, and 
going at 12 miles per hour, what would be the amount of current 
generated and used by applying the electric brake? Form of 
controller, D.E.1 emergency brake. —C. S. GRAHAM. 

1,056. The Electrical Engineer, May 31, 1907, p. 764, gives a descrip- 
tion of а testing tank at Port Dundas, Glasgow, of dimensions 
6ft. diameter 6ft. deep, to take a load of 5,000 kw. at 6,500 volts. 
Discuss the design of such a tank, especially with regard to the 
permissible current density on the surface of the electrodes, the 
resistance of the water path, and the conductivity of the supply 
water. Has the Glasgow tank proved successful for such a large 
output ?—TANK. 


ANSWERS, 
Question No. 1,045. — Explain the mechanical and electrical principles 


of the Westinghouse magnetic friction brake or cluteh as applied 
to their series traction motors. 


Best Answer to No. 1,045 (awarded 10s.).—It is not 
quite clear what is meant by the Westinghouse friction and 
magnetic brake applied to series traction motors referred to 
in the question, but it is thought most probable that details 
of the wheel brake operated from the track are required, or 
what is really the Westinghouse-Newell or Westinghouse- 
Braun brake. This brake was very fully discussed in 
Problem No. 919 of 1906, and this should be referred to. 
A somewhat modified form is described below, the prin- 
ciple of which is that, when braking is to be effected, the 
generators—as they then become—are disconnected from 
the line, and their current sent around magnet coils 
which cause iron shoes to grip the track, the relative 
motion which then ensues between the shoes and the 
саг acting to apply mechanicaly brakes to the wheels. 
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In the form shown in the diagram wheel brake shoes, 
h i, are suspended from any suitable part of the 
frame, and pivoted at Ё and / respectively to links, f 
and g, connected at one end to a link, c, and at the other 
through pins, o and р, to telescopic members, qr. The rail 
brake shoes, ¢, bear on the rail, u, and are suspended from 

the ear by springs, mn. When the controller is brought 
to its “ braking” position current flows through the coil, s, 
magnetising the shoes, /, which grip the rail. This causes, 
if the car be moving from right to left, the shoes relatively 
to the car to move from left to right, with the result that 
the link or lever, g, moves for a short distance about the 
point, e, and so applies the brake block, i, to the wheel, b. 
As soon as contact is made between these two the fulcrum 
is changed to the place of contact, with the result that the 
thrust is transmitted through с, d, and f to apply the 
block, л, to the wheel, a, Should the car be moving in 


the reverse direction, the brake is first applied to the 
wheel, a, and from this to the wheel, b. The advantages 
of this brake are many, and they need only be briefly 
referred to here. For example, it uses the car momentum 
for braking, has a large braking surface, prevents skidding, 
and is quick and powerful. 

In conclusion, it may be pointed out that the problem 
may possibly refer to a different brake arrangement, con- 
sisting of a revoluble metal disc operating between two 
metal discs or crowns, and adapted to be drawn according 
to the current passing either to one side or the other into 
contact with the fixed disc for braking or the revoluble one 
for clutcbing.—L. R. 


Question No. 1,046.—It has been decided to work the power at 
a dock by electricity. The requirement is 2,000 b.h.p. Both 
three-phase and continuous current can be had from a supply 
company. On the dock estate lighting is carried out on a large 
scale on the three-wire continuous-current system from the 
supply company. The present power on the dock estate is 
hydraulic, with steam-driven accumulators. Please state what 
system you would prefer—three-phase or continuous—whether you 
would drive the accumulators by electric motors, or each crane, 
capstan, lift, dock gate, etc., separately by motors. 

Best Answer to No. 1,046 (awarded 105. ).—'* Motor " does 
not give very much information in his question on which to 
base a recommendation. "There are many points of great 
importance to be considered before it is possible to compare 
the advantages of the two systems of electric drive which 
he suggeste. The chief difference in the two systems which 
would first strike one is that of initial outlay, which in the 
case of the individual motor drive would doubtless be great, 
but this heavy expenditure would be entirely warranted in 
the event of the present hydraulic plant being in a poor state 
of upkeep, entailing frequent expenditure on repairs, aud 
the likelihood of complete renewal in the near future. 

To thoroughly discuss the subject in question one might 
fill a whole issue of the Electrical Engineer. It will, there- 
fore, be understood that the following remarks are merely 
a brief summary of the merits of the two arrangements pro- 
posed. То begin with, it is necessary to base all remarks 
on an assumption, the datagiven being so brief. Wemay take 
it that it is a reasonable assumption that the present method 
of drive is considered generally inefficient, otherwise the 
change would not be proposed. It is not likely that the 
inefficiency is confined solely to the engines and boilers 
operating the hydraulic accumulators, though if the engines 
are situated at different points about the dock and the 
boilers in a central position, as is often the case, this would 
entail a very heavy loss in the steam-piping. Assuming 
that the accumulators are all situated centrally (as is likely, 
being the most economical arrangement), we may conclude 
that the loss in the pipe lines, and still further in the 
hydraulic machinery is heavy, tending to point towards 
worn-out plant. If the existing machinery is in a poor 
state of repair, the writer would certainly recommend an 
individual motor drive for every dock gate, crane, etc., as 
the present plant would have to be renewed at an early 
date, entailing an almost equally heavy, if not a greater, 
outlay, and worse economy even then. Supposing, how- 
ever, that the present plant has been well kept up and is 
as efficient as such an arrangement can be, and also 
supposing that the sum set by for depreciation, etc., was 
based on a probable life of, say, 25 years, and it has only 
been running 20 years, then it might possibly pay to put 
down motors for operating the accumulator pumps only, 
leaving the rest of the arrangement unaltered. If the 
present generating plant consists of large unite, it is 
doubtful if such an arrangement would show any appre- 
ciable saving in running cost, more especially as the supply 
company’s price por unit is not stated. In the event of 
the accumulators being of fairly small size, it might be 
possible after another 10 years (when the hydraulic plant 
has completed its anticipated term of years) to put down 
an individual motor drive, using the accumulator pump 
motors for some of the heavier work, though it is unlikely 
that they would be of small enough capacity to be used in 
this way. Under some such cireumstances only is this 
scheme to be considered, otherwise the advantages are all 
on the side of the individual motor drive. 

Below is à comparison of the various expenses entailed 
with the two proposed new methods, it being understood 
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that all figures have been merely assumed. No mention is 
made as to the probable number and size of the motors, or 
what percentage of them will be operating under cover, 
thus not requiring to be totally enclosed, as they would 
have to be if operating in a position exposed to the weather. 
For the sake of argument, let us suppose that the number 
and size of machines is as follows, the machines being rated 
on an intermittent basis such as obtains in crane work, eto: 
for dock pumps, two of 150 h.p., six of 50 h.p., 20 of 
50 h. p., 30 of 20 h.p., 40 of 10 h.p., 20 of 5 h.p. 2, 000 b.p. 
total; also that cost of current in bulk from the supply 
company is d. per unit; also that half the above motors 
are in exposed positions, and, therefore, totally enclosed, 
the remainder being under cover, and of the protected type. 
Ав the dock requires 2,000 b.h.p., we may assume that it 
is а large one, many of the motors, therefore, being situated 
at pointe far removed from the main switchboard, entailing 
long runs of cable. Running costs would then be some- 
what as follows, assuming about 50 yards average run of 
cable to each motor except the two dock pump motors, to 
which 200 yards run each has been allowed. 


Scheme I., і.е., Individual Motor Drive (Threc-Phase 


Machines assumed). 
118 motors as outlined above, capital expenditure ......... (say) 26,000 
Motor panels and control gear ................................. ii ,500 
Main switchboard . p Ee P NES REY E deir 1 300 
Ten distributing fuseboards..................... . з 150 


Alterations to existing gearing, etc. ........................... ji 
including 


Cables, based on assumption already outlined, 
dividing boxes, poles for overhead lines, or troughin 
for underground mainss Ss (say) 3, Oo 
Complete erection and connecting up ese Ф 770 
Contingencies лалык н не Ий днка аана M 200 
Total expenditure «O (say) £13,700 
Power consumed by motors, assuming average efficiency 
of 80 per cent. including line loss = 1,860 kw. x three 
hours per day (as service will be intermittent) x 500 
days per year, Per annum. 
= 1,680,000 unite х 54. per unit eee = £3,500 0 0 
Oil: авон —€— M — е, (say) 150 0 0 
bh mete "E $i 15 0 O 
Direct attendance, three electricians at 30s. per wee 
c (say) 255 0 0 
Maintenance and Renewals. 
118 motors, say 14 per cent. on 56,000 ..................... 90 0 0 
Switchgear, say 1 per cent. on £2,950 ..................... 29 10 O 
New gearing, etc., required to drive cranes, etc., say 
b рег cent. on Soõ o q 59 0 0 
Cables, say 3 per cent. on S5, Obo 15 0 0 
Depreciation and Interest. 
118 motors, 6 per cent. on £6,000 ........................... 360 0 0 
Switchgear, 6 per cent. оп £2,950 ........................... 177 0 0 
New gearing, 7 per cent. on £750 .......................... 5210 0 
Cables, 4 per cent. on $35,000 ................................. 120 0 0 
Insurance rates neglected ....................................... — 
Total expenditure per annuum . £4,783 0 0 


Scheme II., i. e., Driving Accumulators Electrically. 


Here we may assume an average efficiency of the 
hydraulic plant, which will be left in statin quo, as about 
65 per cent. at the outside —i. e, horse-power to be supplied 
from mains will be 3,050 h.p. (This may be an incorrect 
assumption, as Motor” does not state whether the horse- 
power he names is that actually absorbed by the machinery 
after allowing all losses, or whether it is the amount 
required to be furnished by the supply company. This, 
however, is not of serious moment, as both schemes are 
made out on the same basis) Say the accumulators 
furnish 2,450 h.p.—z.c, 80 per cent. over-all efficiency, 
pumps and motors, which is high. 


Five 500-h.p. three-phase motors ·· OO O £2,800 
Five motor-control panels 200 
Five controllers and resistances .................................... ae 600 


Main switchboard, say one incoming panel, five one-circuit 


leeder pane ns P re eel CURE ESSERE 240 
Alterations to existing дөагїпф.......................................... 200 
Cables, based on 40 yards run each from main board = 120 x 5 

cub ior ое авнаа аео а Е 500 
Troughing, dividing boxes, eto... . . . . .. . . . . . . . . . . . . . .. 100 
, ß нна 150 
entien ese CON Y Lxu NEN en dre R AME AY T UMS 110 


Total expenditure ...... e ép vy Eus TUTTA .. (say) £4,900 


Annual Expenditure. 
Power consumed = 22/0 х5х S00 x 5 CC = £4,250 0 
Oil, say five times the amount of Scheme ............... 750 0 0 
Direct attendance of electric machinery—electricians ... 167 0 0 
Direct attendance of hydraulic plant—two fitters at 35s. 
(out of & number of men attending repairs of 
machinery in general) UU n eee 180 0 0 
Maintenance and Renewals. 
Five motors, 14 per cent. on £2,800 ........................ 42 0 0 
Switchgear, 1 per cent. on £1,140 ..................... (say) 1110 O0 
New gearing, 5 per cent. on £200 ..................... 2 10 0 O 
Cables, J per cent. on 2600.............................. 2: 5 00 
Hydraulic plant, 6 per cent. on an assumed capita 
expenditure of, say, £5,000 (covering plant left 
unaltered) ...................................... ——— (say) 500 0 O 
Pipe lines, etc., 4 per cent. on, say, £850............ 9 2 10 0 
| Depreciation and Interest. 
Motors, 6 per cent. on O2, 80000 у; 170 0 0 
Switchgear, 6 per cent. on £1,140 ..................... $5 68 0 0 
New gearing, 7 per cent. on £200 ..................... " 14 0 0 
Cables, 4 per cent. on 5600 .............................. " 21 0 0 
Hydraulic plant, 8 per cent. on G5, O00 i 400 0 0 
Piping, 6 per cent. on £850 .............................. " 51.0 0 
„ $6455 0 0 


Total annual expenditure 


From the foregoing assumed figures it will be seen that 
the difference in initial outlay is in favour of driving the 
accumulators electrically to the extent of £8,800, but the 
annual running cost of the first scheme is about £1,650 
less than that of the second, so that in about 54 years the 
differenee would be made up. Assuming a life of 25 years 
for the electrical plant, at the end of the 194 years (which 
would elapse aíter the first 54 years which are discounted) 
the dock owners would be about £32,000 (exclusive of 
interest) in pocket by adopting the individual motor drive. 
The figures given for the first scheme are, if anything, 
high as regards first outlay, whereas in the second the 
writer is of the opinion that they are somewhat low, so that 
possibly the result is even more in favour of the individual 
drive than is shown. It has been assumed in both cases 
that the current supplied is three-phase 500 volte at 40 or 
50 cycles, as this is most usual. | 

Now to consider the respective merite of direct and 
three-phase current. In the first place, the fact that there 
is already installed a three-wire direct-current system for 
lighting is of little consequence, as the company would be 
unlikely to allow power to be taken from these mains, more 
1 as it would constitute a very fluctuating load, 
due to the nature of the machinery, etc., being driven. A 
cursory consideration of the matter leads one to favour the 
alternating- current system, and a closer investigation tends 
to confirm the choice, the following being the principal 
points in favour of this selection: transmission line, if 
anything, slightly cheaper, but probably little difference ; 
motors decidedly cheaper in first cost, due to simplicity of 
design and manufacture; running cost lower, due to the 
absence of wear and tear of commutator and brushes, and 
less attention required; if used in warehouses or places 
where insurance rates are high, they may be installed open- 
type (with, perhaps, the slip-rings enclosed) with the same 
premium rates which would be required for a totally 
enclosed (and consequently much more expensive) direct- 
current machine, or lower rates than an open-type motor 
of the latter class if such a machine were allowed at all. 
Against the foregoing may be set the slightly cheaper 
switchgear required by the direct-current system. In all 
other points they may be considered equal, as the speed 
can be regulated equally well on either type for this class 
of work, and an equally heavy starting torque obtained. 
It may be argued that the small air-gap required by an 
induction motor is against it. This may be so, but it is 
not found to be a great difficulty in actual practice. 
Induction motors are now being largely installed for driving 
colliery haulage and winding gears and other heavy work, 
and appear to perform it. porfectly 

For dock pump work, where pumps and motors are 
frequently installed with vertical spindles, the induction 
motor is seen to particular advantage, as the absence of a 
commutator prevents risk of carbon and copper dust falling 
into the rotor windings, and a small air-gap can be no 
drawback, there being no tendency to lateral wear in the 
bearings. The three-phase machine can easily be designed 
to deal with the very heavy overloads which occur when 
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commencing to empty the dock, due to the small head to 
which the water is pumped.—R. 


Answer to No. 1,046 (awarded 7s. 6d.).—The three- 
phase supply and direct-current supply are compared under 
the following headings : 

Cost (a) of Mains.—The voltage of the three-phase 
supply being doubtlessly much higher than that of the 
direct-current supply, there will be a great saving in copper 
in the distributing mains, although the quality of insula- 
tion must be better in the former case. The difference in 
the insulation quality need, however, not be so different, 
since in all probability it will be advisable and much cheaper 
to run overhead mains mounted on insulators. 

Cost (b) of Motors —If uo transformers are used to lower 
the voltage for supply to the induction motors, then for 
high and medium speeds the cost of the induction motors 
will be cheaper than that of direct-current machines, but 
for slow speeds the cost of direct-current machines is, 
perhaps, thelower. 'The overwhelming advantages of direct- 
current machines will however, nullify this difference of 
cost, and leave things decidedly in favour of direct-current 
machines. 

The properties of the two types of motors are as follows : 


Three-Phase Induction Motors.—The advantages are (a) 
simplicity, absence of commutator, and, in some cases of 
squirrel-cage type, absence of any exposed live parts. The 
disadvantages are: (n) difficulty in speed regulation over 
wide range and (b) bad starting torque and poor power 
factor at light loads. | 

Direct. Current Machines.—The advantages of these are: 
(а) possibility of variation of speed over very wide limits, 
especially if interpole machine be used; (b) possibility of 
obtaining a large starting torque, which is of some import- 
ance in dockyards. With respect to disadvantages, perhaps, 
on the whole, owing to the exposed parts (commutator), 
the depreciation of a direct-current machine is higher than 
that of a three-phase induction motor. With due attention 
and a semi-enclosed type of motor, however, this difference 
can be greatly lessened. 

General Remarks.—In a dockyard the load factor, on the 
whole, is fairly low, and, therefore, the efficiency of gene- 
rating is much lessened This, however, will not be felt 
by the large supply company, since the addition of new 
peaks may help to flatten out other peaks they have, 
whereas if power were generated at the dockyard itself it 
means putting down a very large plant for a fairly low 
average load. The fact that three-wire continuous current 
mains are already down makes very little difference, unless 
the mains already down can carry sufficient extra current 
to run a few motors and thus save copper. Another 
advantage of the continuous-current supply is that it is 
possible (with ease, if overhead mains) to tap off, and thus 
extensively light the place without the intermediary trans- 
former which would be necessary if three-phase supply 
were used. 

Electric versus Hydraulic Supply. — The installation cost 
for distribution is small in case of electric compared with 
that of a hydraulic supply, and is not so liable to failure. 
The efficiency of electric machinery is necessarily much 
higher than that of hydraulic plant for the same purpose, 
especially that of the older type. Electrical distribution is 
much more flexible and lends itself to alterations and 
additions as they become requisite much more readily 
than its competitors. Therefore, I should advocate direct- 
current supply overhead mains, direct-current motors, 
series or shunt wound, depending on initial torque 
required, and also the adoption of a motor for each 
crane, capstan, lift, etc. If, however, initial cost of an 
entire conversion be too great, I should convert that part 
of the plant which is used most often, thus increasing 
efficiency and lessening likelihood of shut-down, whilst 
gradually converting the other plant as the advantages of 
electric supply become apparent.— M. R. 


Answer to No. 1,046 (awarded 5s.).—Any new dock 
which may be built would probably be fitted with electric 
power throughout, but it cannot be expected that the 
hydraulic plant in use at an old dock should be taken out 
and replaced by electrically-driven machinery until it is worn 
out. improvement can, however, be effected by installing 


electrically-driven hydraulic pumps supplied by the power 
company, and working them automatically. This method 
does away with all boiler-house expenses, leaving practically 
only the engine-room staff to operate the pumps. Assuming 
the number of pumps to be four, two of these may be 
driven by squirrel-cage induction motors started by com- 
pensators, starting through the by-pass of the pumps. The 
other two pumps may be driven by induction motors 
with wound rotors with automatic starting switches driven 
by a small motor, which is brought into action by 
a switch attached to the accumulator. The above 
combination is arranged in order to reduce the capital cost 
of the plant. The cranes and capstans in the dock would 
be best driven by continuous-current motors, variable 
speeds being easier obtained by this method. The dock 
gates and lifts would be best worked by hydraulic power. 
Other plant at the dock will probably include centrifugal 
pumps, which may be driven by three-phase induction 
motors with wound rotors, and operated by similar starting 
switches to those in connection with the accumulator pump 
motors. 16 18 much better to employ three-phase induction 
motors in preference to continuous-current motors where 
variable speeds are not required, thereby avoiding ¢om- 
mutator and brush gear troubles, which in a large ipstalla- 
tion greatly add to the cost of upkeep and repairs.—S, О. 


Question No. 1,047.—A transformer is connected between the end, of а 
high-tension feeding cable and a high-tension distributing over- 
head line with а ratio of 20,000 to 20,000 windings connected 
mesh to mesh. What is the object of this arrangement and 
its advantages, if any ! 

Best Answer to No. 1,047 (awarded 10s.).—The insertion 
of a 20,000/20,000 transformer between the cable and 
the pole line first of all keeps the two circuits to a certain 
extent separate without the need of a switch or an 
attendant. With this method the rise in volts which occurs 
when switching on a long cable on open circuit is, in the 
case of the cable, almost entirely obviated, as the inductance 
of the transformer will swamp any capacity effect as far as 
stress on the cable goes. In the case of the pole line (we 
are assuming tbat the circuit is fed from the cable end) 
the transformer inserts a certain “time element” in the 
circuit, so that the voltage builds up, rapidly it is true, to 
its final pressure, and the strain is not thrown direct on 
to the line. Now, the cable will probably be the weakest 

art of the circuit, or, rather, the joints in the cable, as 
the tiniest of pinholes in the compound around the joints 
is almost sure to break down the cablo if there is any 
sudden rise of volts, more especially if there is a very 
slight condensation of moisture on the walls of that pinhole. 
It is quite possible that if the pole line was struck by 
lightning, the choking or kicking coils would not send all 
the shock across the spark-gap of the arrester, and in this 
case the presence of the transformer ensures the safety of 
the cable. If, however, the spark-gaps did “go across,” it 
is also possible that they would not clear the arc at such 
a high working pressure, and then, instead of the cable 
getting all the shock of a complete short-circuit, the 
transformer would automatically form a “time element ” 
possibly long enough to trip the switches on overload 
without doing the cable any serious damage. Again, if for 
any other reason—and there are many—one side of the 
system broke down—and we are not told that the pole line 
is not in parallel with another one or another cable line— 
the transformer would take the first shock and give the 
switches time to trip. Now suppose that the pole line is 
not actually struck, but that there is a lightning discharge 
in the near vicinity, the “side flash” or inductive effects 
of this discharge would probably give rise to a high E.M.F. 
of doubtful periodicity, which might not be quite large 
enough to be completely taken care of by the choking coil 
and lightning arrester, and still might be quite large 
enough to break down a joint on the cable, as the spark- 
gaps on a 20,000-volt circuit are necessarily set very high. 

In fact, the transformer forms a buffer between the two 

circuits. The delta-to-delta connection is probably to avoid 

earthing and for simplicity of winding and connecting, the 
system, in compliance with the Board of Trade rules, being 
earthed at its neutral points—:.e., at the far ends—where 

95 transformef would probably be star to mesh. 

OW ER. . 
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Answer to No. 1,047 (awarded 7s. 6d.).—The advantage 
of the arrangement described by “Delta is that the high- 
tension overhead line is entirely insulated from the 
generator and feeder, thus greatly reducing the danger of 
au interruption of supply due to an earth developing on 
the overhead line. Delta" does not state whether the 
neutral point of the generator supplying the feeder is 
earthed, but presumably it is, If the feeder were con- 
nected direct to the overbead distributing line in the usual 
manner, an earth on one phase of the overhead line would 
cause a short-circuit between that phase and tbe neutral 
point, thereby tripping the circuit breaker and interrnpting 
the supply until the fault could be found and remedied. 


OVERHEAD 


LINE 


With the arrangement described, however, an earth on one 
phase of the overhead line could not have this effect, since, 
as the figure clearly shows, there is no short-circuit, the 
earthed neutral point of the generator being insulated from 
the distributing line. The result of an accidental earthing 
of one phase would merely be to keep that phase always at 
earth potential, without in any way affecting the distribu- 
tion of potential difference in the circuit. To cause a short- 
circuit. it would be necessary for two phases to become 

earthed.—A. H. B. 

Answer to No. 1,047 (awarded ós.).—lt is somewhat 
difficult at first sight to see the object of a transformer 
with an equal transforming ratio placed in the transmission 
line. It is, of course, well known that when connecting an 
underground high-tension cable with a bare overhead line, 
special precautions have to be taken to absorb or relieve 
the resonance effects that are often set up due to the two 
lines in series having different inductive capacities. This 
resonance or surging effect can, however, be provided for 
by suitable lightning arrestere, with resistances and choke 
coils, etc., placed at the connection of the underground and 
overhead lines. It would appear that the object of the 
transformer is to entirely insulate one section of the line 
from the other. This may be necessary if the plant at the 
generating station is insulated from earth, the coupling of 
the generator to the prime mover being made through 
insulating couplings. It may also be required to distribute 
power on the four-wire three-phase system. This could be 
arranged by connecting the secondaries in star on the step- 
down transformers. There are very few instances of high- 
tension alternating-current systems working with the gene- 
rating plant insulated. The advantage of insulating the 
generator from earth is that, should the insulation of the 
windings break down, the system is prevented from going 
dead to earth, with the usual resultant surgings and circuit- 
breaker troubles due to the short-circuit. — K. 

Question No. 1048.—It is desired to calculate the resistance and number 
of stops for the starting portion of a lift controller. The motors 
would. be continuous current, 220 or 440 volts, shunt wound, with 
a few turns of series windings, cutting out on the last step of the 
starting up resistance. The motors would range from 2} b.h.p. 
to 20 b. h. p. Give (1) simplest formule for determining resistance 
and number of steps ; (2) state material of which resistances are 
best made for commercial purposes; (3) how many sizes of con- 
trollers would be necessary to meet the range of motors above 
stated ; (4) give number of steps and resistances for each size; 
(5) give formule forcaleulating shunt kicking coil and operating 
solenoids. 

Answer to No. 1,048 (awarded 6s.).—ln answer to 
" Knowledge," the following formule and remarks may 
meet his requirements. 


(1). He wishes to know the simplest formule for deter- 
mining the resistance and number of steps of a controller 
presumably of the tramway type. Regarding the number 
of steps, this is a matter simply for the designer to decide. 
For the range of horse-power he gives, the number of steps 
may be between five and eight according to the accelera- 
tion on each step before the motor attains its final speed. 
If the resistances are to be graduated geometrically so as 
to prevent large rushes of current, the following formula 
will give the resistance on any step : 


Е C, )* | 

кан ( p 7 ? 

where R- the resistance of any step; п = ће number of 
that step (first position of controller handle = No. 1); 
a- the armature resistance; C, = the initial current; and 
C, =the final current on each step. 

(3). With regard to the number of sizes of controllers to 
meet the given range of motors, as this will vary with the 
current strengths and resistance of the motors, no number 
can be definitely stated. 

(4). The number of steps is given by the formula : 


log R- log a 


“© 


n = here the number of steps. If the ampereage is not 
high, he will probably find five steps suitable for each 
controller. 


We] + 


аны 6 = 34 owns 


чыш 


The following is ап example of the preliminary calcula- 
tions of & controller. Suppose the controller to be for a 
10-h.p. motor, 440 volts, 500 r.p.m., efficiency 85 per cent. 

10 x 746 

440 х 85 
Controller to have five steps with resistances as repre- 
sented. Resistance of motor, say, 2'5 ohms. 


= 19'8 amperes. 


; 440 
First step: ————=12°l amperes. S 0. 

iret step: 5223 pe peed 
Second step : M0 2174 amperes. Speed 0. 

25 + 2:5 
А 440 
Third step: —————+=27 amperes. 
"^P! i3r28 ре 


(14 + 2:5) x 19°8 = 322'5 ohmic loss. 

440 —322°5 =117°5 back E.M.F. 

2:5 x 19:8 = 45:5 ohmic loss. 
440—45:52394:5 back E.M.F. of motor on last step of 

controller. 
500 x 117:5 
394:5 

(б + 2:5) x 19 8 = 164 ohmic loss. 
440 — 164 — 276 back E.M.F. 


500 x 276 
d step 4= . 
Speed on step ATE. 
16 


2^ = 71:5 amperes. Speed, 500 r.p.m. 


Speed on step 3= = 149 r.p.m. 


= 550 r.p.m. 
Fifth step: 


The ratio of maximum to minimum current should conform 
to the formula : 


C log M log а 
Qu). атми 
2 n-i 

After the necessary calculations have been made, curves 
should be constructed showing the increase of speed and 
eurrent on each successive step of the controller. It is oon- 
venient to plot the speed and current vertically and the 
steps (1, 2, 3, etc.) of controller horizontally.—V. C. P. 


[Other replies to Question No. 1,048 will be given in our 
next issue.— Ep. E. E.] 


TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer fen shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 


QUESTIONS. 


1057. It is required to construct some small magnetic clutches to 
convey 2 b.h.p. and 4 b.h.p. respectively at a speed of 100 r.p.m. 
Either the flat-face type or cone clutch would suit, but preferably 
the former, space being very limited. The over-all diameter must 
not exceed 9in., and over-all width, inclusive of clutch and 
armature (or cone), must be kept within 2jin. Give the requisite 
саре and method of calculating the frictional coefficient 
with metal-to-metal surfaces with а given portative power and 
varying angle of pole-face. "What arrangements are necessary for 
de-clutching -A. H. A. 


1058. Two similar single-phase watt-hour meters are put in circuit 
on separate phases of a two-phase system supplying a slip-ring 
induction motor. Оп starting up motor the direction of rotation 
of meter B is reversed, and not until the motor is up to speed 
does it right itself. Also, under normal working conditions, 
meter A runs considerably faster than meter B. The pressures on 
А and B phases are respectively 204 and 200 volts. What are 
the causes of these phenomena 1—W. P. 


ANSWERS. 


Question No. 1048. —1]t is desired to calculate the resistance and number 
of stops for the starting portion of a lift controller. The motors 
would be continuous current, 220 or 440 volts, shunt wound, with 
а few turns of series windings, cutting out on the last step of the 
starting up resistance. The motors would range from 2) b. h. p. 
to 20 b. h. p. Give (1) simplest formule for determining resistance 
and number of steps; (2) state material of which resistances are 
best made for commercial purposes; (3) how many sizes of con- 
trollers would be nec to meet the range of motors above 
stated; (4) give number of steps and resistances for each size; 
(6) give formule for calculating shunt kicking coil and operating 
solenoids. 


Best Answer to No. 1,048 (awarded 10s.).—In order to 
calculate the resistances and the number of stops for lift 
controller starters, the best way to consider the matter is 
to start from first principles as to what happens when a 
motor is connected to a source of power. А motor on con- 
nection to the line when at rest will naturally take the 
current which can be driven through a resistance equal to 
that of its armature by the impressed voltage calculable 
by Ohm’s law. This will be very greatly in excess of 
full-load current, because, being no rotation, there will be 
no back E.M.F. to damp back this current. It thus follows 
that, in order to prevent more than the full-load current 
flowing through the armature, a resistance must be put in 
series with the same across which the drop of potential 
when carrying a current equal to the full-load armature 
current would be equal to the ordinary back E.M.F. of the 
motor when running at full speed. In practice, however, 
there is no objection to running from 25 to 40 per cent. 
extra current through the armature for the short period of 
starting, and the series resistance can, therefore, be corre- 
spondingly reduced, Starters are generally proportioned 
so that it takes from 15 seconds to 45 to 60 seconds for 
full-load current to flow to the motor. If the starter is 
used for a longer period than this, it is liable to burn out, 
because the design is such as usually to allow only a slight 
factor as regards heating. For this reason, in lift and like 
controller starters as opposed to ordinary motor starters— 
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that is to say, for starterswhich have to be often operated— 
greater cross-section of wire must be used. 

In order to calculate the steps of the (resistance and the 
value of resistance required between each step, take C, as 
the maximum current allowed to flow when the switch 
arm is moved from one contact to the next. This will be 
а current substantially equal to the difference between the 
impressed and back E.M F.’s divided by the resistance. 
C,= minimum value of current reached before the switch 
is put one contact forward, 7 total resistance in circuit at 
any contact, and R=total resistance in circuit at the next 
forward contact. Then if E be the back E.M.F. of the 
motor at any point and V the impressed voltage, 


(V-) zr -C 
(V - E) R- Ci, 


R 
P 27013 


thus C,/C, being constant, it follows that the ratio of the 
resistance in circuit at any one contact to the resistance at 
the contact before it is constant. Therefore, the steps of 
the resistance are in geometric progression, the constant 
ratio being equal to C,/C,. Thus the resistance and number 
of steps are determined. Ав to the material for resistances, 
iron wire is as satisfactory as any, and the resistances of 
all commercial sizes of the same can be readily obtained 
from tables. 

In determining sizes for any given range of motors, it is 
best to follow the ordinary practice in which for either 
voltages of the order of 200 or 400 the stock sizes in horse- 
power are }, 4, 1, 2, 5, 4, 5, 71, and so on. In these, of 
course, the number of steps and the resistances do not 
entirely agree with those theoretically determined by the 
formula previously given, but suitable allowance is made in 
wiring to allow one starter to be used for intermediate 
powers. For example, for motors, say, from 21 b. h. p. to 
20 b.h.p. between five and ten different sizes might be 
usefully employed, depending on the number manufactured, 
the number of stops roughly being about ten for tho first 
50 amperes on a 200-volt circuit, and others in proportion, 
as found from the formula referred to above, extra stops, 
of course, being added for the series turns to be cut out. 
The series windings of the motor will, by taking the full 
armature current, give instantaneous impulses of heavy flux 
to the field, but this need not be taken into account where 
motor starters are to be designed for a whole range of 
instruments. 

As an example of a motor starter е a as above, we 
may take the case of a 20-h.p. motor, working on 400 volts, 
with an allowable overload starting current of 25 per cent. 
Armature resistance = 0:5 ohm. Firstly, we see the 
maximum and minimum starting currents are 46°6 and 
57:5 amperes respectively. 


and 


whence 


? R= 400 = 8:58 ohms. 
46:6 


Multiplying this by 40 0 we get as the second resistance 
6:87 ohms, and so on until the resistance is entirely cut 
out at the full on position. If desired, this resistance 
ealeulation may be made graphically, but the above method 
is quite simple. 

With regard to choking or kicking coils, the general 
design does not differ from ordinary choking coils, and it 
is, therefore, thought unnecessary to discuss the matter at 
greater length.—L. К. 


Answer to No. 1,048 (awarded 6s.).— To treat fully, 
both theoretically and practically, the above question 
would require more space than is available in these 
eolumns, and it is, therefore, proposed to give rather 
praetical resulte and figures obtained from long and varied 
experience in the design and operation of lift controlling 
ear. 
(1). Since the starting current of a lift motor is at least 
equal to and generally in excess of full-load current, it is 
desirable that the ohmic value of the resistance is such as 
to let rather more than full load on the first step, say 
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125 per cent, the necessary resistance being simply 
obtained from the ordinary form of Ohm's law, R= 12 C 


being taken as 25 per cent. in excess of full-load current. 
In special cases where five-ampere and ten-ampere rules 
are insisted upon, the number of steps given below will 
require to be increased in order to give the same number 
of steps after the motor has started. 

(3) and (4). It will be found convenient to have only 
two sizes of starter fronts to meet the range given, the 
resistances, of course, being calculated for and only used 
on the particular horse-power and voltage of the motor 
used. e first size will take from 23 h.p. to 74 h p on 
any voltage, its capacity, therefore, being that of a 74-h.p. 
110-volt motor—viz, 55 amperes. In order to obtain 
smooth acceleration and at the same time avoid injurious 
sparking at the contacts (which, however, should always be 
easily renewable), the number of sections of resistance 
should not be less than seven, thus requiring nine or eight 
contacte, according as the series field is cut out in a separate 
step or is connected in series with the last step of starting 
resistance The second size of front will range from 73 h.p. 
to 20 h.p. on 220 or 500 volts ог 15 h.p on 110 volte, 
and should, therefore, have a continuous capacity of 
110 amperes. The number of sections of resistance should 
not be less than nine or ten, and with even this number the 
resistance must be very carefully graded in order to avoid 
high-voltage drops. Ав regards the rating of the resist- 
ance, this should be at least one minute, and where the 
service is very frequent may require two or three minutes. 
The actual grading of the resistance may be similar to that 
used on ordinary starters, but the geometrical progression 
may have to be departed from somewhat in order to keep 
the voltage drop, as mentioned above, low—say, of the 
order of 40 per step where possible. 

(2). For commercial purposes it will be found advisable to 
have two standard forms of resistance: (a) wire-wound 
tubes (which may be of porcelain, asbestos, or iron insulated 
by micanite, these latter being much the best) being used 
for fairly low currents up to about 75 amperes, and (5) cast- 
iron grid resistances for large currents and frequent use. As 
regards the resistance wire used, iron is cheap, but liable 
to rust and is generally inferior to one of the higher resist- 
ance non-rusting alloys, such as Eureka or German silver. 

(Б). It has been found from practical experience that the 
best results are obtained when the value of the resistance 
of the kicking coil or discharge resistance is approximately 
14 times that of the shunt field it protects, its capacity, if 
& wire resistance and used only momentarily, being about 
five times continuous rating. The use of incandescent 
lamps for this purpose is advantageous, since а visible 
indication of whether the discharge is being properly 
eared for is given on opening the field circuit by the lamps 
glowing brilliantly for à moment. The desiga of solenoids 
being rather a large subject, I would refer “ Knowledge " to 
the recent answers on the subject, and also to а paper by 
Underhill published in the Electrical World, New York, 
May 20, 1905.—N. C. U. 


Question No. 1,049.—One of the ageing processes employed by a large 
firm engaged in the manufacturing of permanent magnets for 
meters is as follows: A large copper disc (about 1ft. in diameter 
and jin. thick) is rotated at a very high speed, and the meter 
magnet is held in the hand and slowly moved across a part of the 
disc so that the poles embrace the disc during the motion. The 
operation is again repeated, only with the poles reversed relatively 
to the disc. Please explain how it is, in detail, that ageing is 
effected. 

Answer to No. 1,049 (awarded 75. 64 ).—It is, of course, 

a first essential with permanent magnets for use in elec- 

trical instruments or meters that they should be really 

permanent. When freshly magnetised, it is found that 
they have a tendency to weaken with the lapse of time. 

This is mainly due to the settling down of strains and 

structural upsetting involved in forging and hardening. 

The settling of these strains and the decay of the “loosely 

held" magnetisation can be artificially hurried by the 

treatment called “ageing.” One of the processes of ageing 
is the subjection of the magnet to a weak demagnetising 
field. This will reduce the strength of the fresh magnet 
by some 5 or 10 per cent., according to the character of 


the steel used, the shape of the magnet, and the method 
of forging and hardening employed. We may look on 
this 5 or 10 per cent. as the loosely-held magnetism. 
The magnetism left after the ageing process is permanent 
in that the magnet is practically “shock proof,” and also 
proof against ordinary exterior magnetic fields such as the 
meter magnets may be called upen to withstand. The 
method alluded to by Mr. Newman is one of the various 
ways of subjecting the magnet to a demagnetising field. 


Fig. 1 shows the eddy currente produced in the copper 
disc when revolving relatively slowly. The directions of 
these eddies are settled by a simple application of Lenz's 
law, and it will be observed that their effect on the magnet 
is only a “ cross-magnetising ” effect. If, however, the disc 
revolves at a very high speed, not only are the eddy 
currents of a fairly large value, but, owing to tho self- 
induction of the eddy circuits, their positions are shifted 
forward relatively to the magnet, as shown in Fig. 2. They 
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are thus no longer symmetric about the magnet poles 
and it is clear that a demagnetising effect is produced on 
the magnet. The advantage of the method is that, if the 
speed of the disc is always the same, each magnet is sub- 
jected to a demagnetising force proportionate to ite initial 
strength (which is an important matter). It is easy to see 
that this is so, since the magnet itself provides the field to 
produce the eddy currents. The reversal of the poles of 
the magnet in the operation is probably to ensure symmetric 
demagnetisation.—SPANNUNG. 


Answer to No. 1,049 (awarded 7s. 6d.).—This method of 
ageing is, I believe, due to Prof. Elihu Thomson, and forms 
one of the many contributions which he has made to the 
science of electrical engineering during the last quarter of 
acentury. Like most devices of this kind, it was most 
probably discovered in an experimental way, and the theory 
of the operation then left for the discussion and amusement 
of those capable of propounding theories of this kind. In 
а process such as this it is really impossible to ascertain, 
either in an experimental or analytical way, exactly what 
takes place during the operation, and it is, therefore, quite 
possible to devise a number of theories which fit the facts, 
and nobody is in a position to say which is the correct one— 
they may all be correct in their way. 
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If we first of all consider the case of an eddy-current | operation is repeated with the poles reversed relatively to 
brake, such as is used with most meters of the commutator | the disc, во that the other pole-tips are the more strongly 
type, we have a somewhat similar case to that set forth in | demagnetised during the second operation, the resultant 
the question, the only difference being that the speed of | effect being, therefore, of a more uniform nature. It would 
rotation is small, probably not more than one revolution | also. seem that the tips would be the more strongly 
per second. For this simpler case the distribution of eddy | demagnetised part when the magnet first meets and then 
currents set up in the disc, due to its motion between the | leaves the disc, and probably the reversed operation may be 
poles of a magnet, is usally given in most text-books to | to take account of this effect as well. 
be like that shown iu Fig. 1. We readily see from this Another way of looking at the theory of the dovice, 
diagram that the part of the disc immediately between the | which I have seen given, is to consider a complete path of 
poles is carrying current which flows in a radial direction | the eddy currents, such as the path a, b. с, d shown in Fig. 1. 
towards the periphery of the disc (assuming that the pole | Now, when the disc has moved a little way so that the 
above the disc is a north and that the dise rotates in а | poles are relatively in the thick line position, we see that 


— —— 


“clockwise” direction), the part of the disc outside the 
pole area forming the return part of the circuit. If we 
examine the effect of these currents on the pole strength, we 
find that they exert no demagnetising influence whatever, 
their only influence being to produce a flux at right angles 
to the field of the magnet, as shown in the diagram. We 
are, therefore, led to the conclusion that in the case 
outlined in the question the demagnetising or ageing effect 
is a direct result of the “high speed at which the disc is 
rotated, for with very low speeds we have shown that 
there is no such effect. 

How then does the hizh speed of rotation so alter the 
distribution of eddy currents that they exert a demagnetis- 
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ing effect on the magnet? ‘The answer in essence is simple 
enough, for it is that we now have to consider the effect of 
inductance as influencing the eddies set up in the disc. 
Again, considering the part of the disc immediately 
between the poles, we conclude that the current which 1t 
carries will not have dropped right away to zero by the 
time this section has completely passed between the poles— 
the motion is so rapid that the small time taken for the 
eddies to reach their maximum values and then to die 
away to zero has to be considered. Iu Fig. 2 a probable 
distribution of eddy currents, corresponding to the case 
given in the question, is shown. It shows that the section 
of the disc, b c (Fig. 2), is carrying current in the same 
direction as that carried by the section, e f, immediately 
between the poles (shown in Fig. 1), and it is the effect of this 
disc current which produces the demagnetising effect on the 
magnet. The field set up by the current in this section is 
shown, and we see that it opposes that due to the magnet. 
Of courae, the current in the section, b с, will not be uniform, 
and, in fact, it is really incorrect to assume that the current 
flows in a definite section like this. Obviously the current 
density will be greatest immediately under the pole-tip, M, 
and will decrease in value as we move away from this tip 
until a point in the disc is reached where the direction of 
flow is reversed. From this we would expect that the 
demagnetising influence would be greatest under the pole- 
tip, M, and it is probably on account of this that the 


the eddies surround the pole, as they will not have died 
away to zero during the short interval of time which has 
elapsed. Their effect on the magnet is as if we had a 
coil wound round the pole and carrying a demagnetising 
current. Thus ageing is effected. 

No matter how we look at it, the demagnetising action 
is due to the fact that the eddy currents persist after the 
induced voltage, which gives rise to them, has vanished ; 
or, in other words, there is a phase displacement between 
the eddy currents and the induced voltage in the disc. 
OF course, with a high speed of rotation the eddy currents 
will reach a large value, but it is interesting to note that 
whereas for the low speeds of rotation the value of the 
currents will vary almost directly as the speed, when the 
speed is very large the inductance and frequency bave to 
be taken into account, so that this relation will no longer 
hold, and beyond a certain speed the eddy currente will 
remain practically constant and increase but slightly with 
Increase of speed —A. P. YOUNG. 


Answer to No. 1,049 (awarded 5s.). — The magnet is 
artificially aged due to the disc distorting the flux. Just 
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exactly how this is accomplished is very hard to state, as 
everyone has his own theory with regard to the eddy 
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currents induced in the disc and their effect on the magnetic 
field. My tbeory is as follows: Referring to the diagram 
(Fig. 1) with the dise revolving clockwise with the “№” 
pole above the dise, the direction of the induced currents 
will be from the edge of the dise towards the centre. 
These induced currents will produce a magnetic field, as 
shown in Fig. 2. This induced magnetic field opposes the 
field due to the permanent magnet on the left-hand side, 
and helps the field on the right-hand side. This tends to 
distort the magnetic field of the permanent magnet as 
shown, and has exactly the same effect as increasing the 
gap between the pole-faces Consequently, if the steel is 
poor or is run at too high a flux density, some of the 
magnetism will be knocked out. From the above explana- 
tion it is obvious that the yreater the speed of the disc the 
greater will be the distortion due to the eddy currente, and 
the more effective will be the ageing. In practice it is 
found expedient to reverse the poles of the magnet to 
obtain perfect ageing. By this means the magnetic field is 
distorted in the opposite direction to that described above. 


\ 
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This method of ageing magnete is very efficient and very 
quick, the ageing being effected as quickly as the operator 
can place and remove the magnets.—A. J. MARTIN. 


Question No. 1,050.—In designing non-inductive field discharge resist- 
ances, what rule, if any, is followed in fixing on the necessary 
resistance and current-carrying capacity of same? Give an 
example, 

Best Answer to No. 1,050 (awarded 10s. ).—It is the general 
practice to make the ohmic value of a discharge resistance 
equal to that of the field ; the maximum effective discharge 
pressure then equals the excitation voltage. This may 

roved as follows: Assume instantaneous and sparkless 
breaks Obviously the conditions are less severe if the 
removal of the impressed pressure is rendered gradual by 
arcing. It need hardly be pointed out that the maximum 
aaah is induced at the commencement of the discharge. 

ow the current in an inductive circuit cannot change 

abruptly. At the instant after the exciting pressure is 
removed —i e., when only an infinitesimal period of time has 
elapsed after opening the switch—the current in the field 
winding is the same as it was before the switch was 
moved, but instead of being drawn from the supply it is 
being driven through the discharge circuit by the E.M F. 
induced in the field winding by the reduction of flux which 
has begun to take place. The E.M.F. of self-induction 
automatically adjusts iteelf so that it sends this current 
through the discharge circuit, whatever resistance may be 
opposed to it by the latter. The voltage induced at break- 
ing is, therefore, determined by the ohmic value of the 
discharge resistance. If the field could be short-circuited 
upon itself, only just sufficient volts would be generated to 
overcome the resistance of the field itself, and all points of 
the winding would be at the same potential. It is clear, 
then, that the current which passes through the field and 
protecting circuit when the discharge commences is the 
same as that which was passing under steady conditions, 
and that by applying Ohm’s law to the non-inductive 
portion of the circuit we can determine the resistance 
which it must possess for any given voltage. Any regulat- 
ing resistance which may be in use must be regarded as 
part of the breaking resistance. It will not, however, 
increase the discharge pressure, because the current to be 
broken is reduced in the same proportion as the resistance 
is increased, 

Let E =excitation voltage; 

Ep = maximum permissible potential difference across 
field winding during discharge ; 
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Let C =field current ; 
Cp = maximum current during discharge ; 
Е =field resistance; 
D =discharge resistance ; 
R =regulating resistance in circuit. 


E Ep 
(m cnn C = — — 
Е+ Е ш D+ 
We know that when Ep is a maximum Co- C, 
E Ep 
theref 3 
Tnm FR PTR 
If Ep is to be equal to E, 
F+R=D+R and DF. 


Conversely, if we make D = Е, Е = Ep. 

Similarly, if discharge resistance = x times field resistance, 
maximum discharge potential difference = х times line 
pressure. It should be noted in passing that, in addition 
to the voltage between the terminals, there must always be 
induced and dropped in the field winding a voltage sufficient 
to drive the current through the winding iteelf. 

There is no object in reducing the discharge 
below that of the supply, and there is the di ges 
that if for this purpose the discharge resistance is e 
low the current taken by it during the transition period is 
heavy. As this current has to be broken by the switch in 
addition to the field current, it should be kept low. It is 
шоку for this reason that some German firms make the 

ischarge resistance 50 per cent. greater than that of the 
field. ft is of small importance whether the hot or cold 
value of the field resistance is taken. The writer prefers a 
mean value. The resistance must, of course, be as nearly 
as possible non-induetive, but. most ordinary resistance 
material fulfils this condition. Special starter material is 
very suitable, on account of its long time constant. For 
small machines wire wound on porcelain is most usual, for 
very large ones cast-iron grids are cheapest. 

The current capacity may be calculated from first prin- 
ciples by the formula: energy stored = à L C? ergs, but 
values must then be assumed for the following quantities: 
frequency of operation ; length of transition period ; energy 
dissipated in hysteresis and eddies ; permissible араз 
rise; and time constant of гевівбапсе material For this 
reason empirical formule are always resorted to, though 
they аге necessarily imperfect. A method much adopted 
in practice, and which meets all ordinary cases, is to deter- 
mine for each type of resistance material the ratio between 
continuous rating and field discharge rating. For bare 
platinoid wires 0‘'3mm. to 5'0mm. in diameter this ratio is 
7˙0—i. e., to find the field current which any given plati- 
noid wire can discharge, multiply the permissible con- 
tinuous eurrent by 7:0. For 11 grids the ratio is 8˙0; 
for heavy grids, and for special starter material, it rises 
to 10. 


ressure 


Example.—Excitation voltage = 250; cold resistance of 
250 volts 
25 ohms; 
= 10 amperes; mean field resistance=25 ohms+10 per 
cent. for heating = 27:5 ohms. Use platinoid wire, allow- 
ing maximum temperature rise of 200deg. C. Required con- 
10 amperes 
7 


field winding = 25 ohms; maximum current = 


tinuous-current capacity = є 1:45 amperes. А 


wire 0'’5mm. in diameter is rated at 1:6 amperes, and will, 
therefore, do nicely. This has resistance of 75 ohm per foot. 


Length required = 75 = 566. sin. 


—J. S. M. 


[Other replies to Question No. 1,050 will be given in our 
next issue.—ED. E. E.] 


Gas “Ате” Lamps.— The Cleveland Inspection Bureau 
in a recent report severely condemns the use of gas arc 
lamps for interior illumination, which are stated to intro- 
duce serious fire hazard. Details are given of the manner 
in which this type of lamp caused three recent fires in 
Cleveland.— Electrical World. 


— — 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY | where Е ~ resistance of field and non-inductive resistance 


PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ien shillings. We 
also give five shillings for every other answer we print. The 
answers to any pom should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 
1059. Explain fully how the power factor of a plant is improved by 
the use of over-excited synchronous motors. Describe the action 


of the above on a power load and on lighting loads. How is the 
machine enabled to work under both conditions ? —F. M. M. 


1060. Explain fully the Merz scale of charges for electric power 
users and the advantages of same to the consumers and the 
supply company; also disadvantages, if any. —O. D. 

ANSWERS. 


Question No. 1,050.—In designing non-inductive field discharge resist. 
ances, what rule, if any, is followed in fixing on the necessary 


resistance and current-carrying capacity of same! Give an 


exan:ple. 

Answer to No. 1,050 (awarded 5s.)—In designing 
& non-inductive discharge resistance the value of the 
resistance is usually made equal to that of the field. The 
process of discharge is as follows: Ordinarily under running 
conditions a current, Cy flows through field, F, from excit- 
ing mains MM. hen field switch is opened the 
non-inductive resistance, R, is momentarily placed in 
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allel with the field resistance, F, and thus a current, 
„ flows through both (Fig. 1) The exciter is finally 
taken off, leaving the field resistance shunted by the non- 
inductive resistance (Fig. 2). The mains being now off, 
the field continues to discharge the current, Cj, through 
the non-inductive resistance, the current gradually dying 
down towards zero although theoreticaly never reaching 
zero value, yet practically zero after a few seconds, depending 
on the self-induction of the field. 
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The relationship between current and time is given by 


the formula 
KR 


CS Cy e L 


combined ; 
L = coefficient of self-induction of the field ; 
C = current flowing at time ¢ after switch is opened 
C; initial current. 


The curve of discharge is given in Fig. 5. The current 
in the non-inductive resistance immediately after opening 
the switch being C;, the drop of volts across non-inductive 
resistance, R, is C; К. It will thus be seen that if R is very 
large, there must be a high induced E.M Е. to send current 
Су through resistance Б, and thus a liability of piercing 
the insulation of the field. On the other hand, the resist- 
ance R must not be made too small, since there will be 
too great a demand on the exciter when switch is in 
position shown in Fig. 1. The usual practice is to make 
Б equal to resistance of field, so that induced E. M. F. is not 
too great, and also demand on exciter is not excessive. 
The following three points must, therefore, be considered 
in designing a field discharge resistance: (a) it must be 
non-inductive, so that field discharges continuously as in 


Fig. 3; (b) its resistance must equal that of the field; 
(c) 16 must carry a current of С, amperes equal to the 
current which originally went through the field. However, 
since this value, Cy, only flows for an extremely small 
e m of time, the current density allowable may be very 
igh. 

No hard-and-fast rule can be laid down as to the current- 
earrying capacity of the resistance. Manganin, for example, 
ean stand 10,000 amperes per square inch for the space of 
one second, which is of the same order of time as that in 
field discharge resistances. The wire is usually mounted 
on а series of tubes of porcelain or asbestos, all joined in 
series electrically.—M. R. | 


Answer to No. 1,050 (awarded 5s.).—Field discharge 
resistances may be broadly divided into two classes: (a) 
those permanently connected across the terminals of the 
shant field, and, therefore, always carrying current when 
the field is excited; and (b) those which are only con- 
nected across the field at the moment of breaking circuit, 
and thus only carry current for a few seconds ata time. 
Experience has shown that the best results are obtained 
by making the resistance of the buffer about 1$ to 2 ohms 
that of the shunt field it protects, although apparently 
there is no good theoretical reason for this. In (a), in 
order to reduce the continuous waste of energy, the higher 
value may be used, while for (b) the lower value may be 
taken. Now, in commercial work it does not. always 
happen that the resistance of the shunt field is knowr, 
and, therefore, for these cases Table I. will be found 
useful, being based on an average shunt current varying 
from 5 per cent. for small motors to 3 per cent. for larger ones. 
The resistance used may be either incandescent lamps 
(which are useful in giving а visible indication of whether 
the field is being properly cared for) or resistance wire 
wound non-inductively, Eureka being a suitable material. 
The lamps should be selected so that normally the voltage 
across them is about half or rather less of their rated 
voltage, thus ensuring that they will not be burnt out by 
the momentary rise in pressure. 

Table II. gives suitable sizes of Eureka wire for use in 
Class (b) for the various resistances used with shunt 
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currents in Table I. If, of course, the wire resistance is 
always in circuit, the normal continuous capacity of the 
wire used should be taken, this depending on the method 
of winding, etc.—:.e., whether open or embedded—and the 
permissible temperature rise. 


TABLE 1. —110 Volts. 


H.P Shunt — Discharge resistance — — Current in -. 
current. from A, ohms. to B, ohms. A, amps. B, amps. 
1 uw C0 Vus 3600 480 Sl 25 
2. 85 199 260 ...... UID o... 42 
D. us 16 au 105 ...... 157 ...... 1'06 .. 8 
db e ИРУ BT стон 129 114 85 
10 .. 2232 TS Sein OT uses 1:51 ... 1°14 
165 м. 050 ss 49 65 2:24 ... 165 
20 .. 4:5 ...... 88. ...... 50 ...... 2:9 . 215 
25 .. 527 .... 1 114 5:54 ... 2:65 
80 65  ..... 26 ..... 34 425 ... 515 
50 ... 10:8 ...... 18 20 ..... 7:55 . 54 
220 Volts. 
1. “45 _...... 1,430 ...... 1,900 ...... 15 12 
2 48 TU ...... 1.020 28 22 
b .. 80 410 5a 5⁵ "40 
71.888 $90 ...... 520 ...... 57 45 
10 .. 114 .... 290 ...... 586 ...... "16 57 
1b .. 165 2000 265 112 8⁵ 
20 4. 216 .... 155 ...... 204 ...... 1:45 ... 1:08 
2b ... 2°64 ...... 125 ...... 167 177 .. 1:82 
50 ... 51 105 ...... 140 ...... 2:112 .. 157 
50 ... 53 8888 BA. ...... 5'67 ... 2°65 
500 Volts, 
l * "d s 7,250  ...... 10,000 ...... 07 05 
28. 19% 3, 80h00 5,250 135 1 
88. 888 2, 070 2, 80 24 17 
71. 9 1,850 .... 2,5500 27 2⁰ 
10. 52 1, 00 1, 980 55 2 
15 788 970 1,540 ...... :52 58 
20... 102...... 0 8800 "Е is 51 
28 12% 610 ...... 840 .... 82 6 
50 ... 138 .... 5850 ЭО: а 94 69 
60 23ͤ 317 435 1:59 |... 115 
TABLE П. 
Current as Table I. Gauge Eureka. 
А, and В. Amperes. .W.G. 
LO: OC apod Late VOR 54 
S — err 32 
J. ¼ cĩ ERIS TA) С 80 
РТИ УТЕРЕ 28 
2B... 0 D. oco spikes ИКИ eros КЫЙ 26 
DD. DU Lusso ivive AA азан ы 22 
DU 5. ff . . ERU eve SES 20 
„ vl. ӨН niece da pari аан 18 
N.B.—Above is for momentary service only, not continuous. 
—N. C. U. 


‘Answer to No. 1,060 (awarded 5з. ).—lt is not usual for 
field discharge resistances to be calculated specially for 
every given field circuit, as one particular resistance is 
suitable for use over a large range of motors, which the 
manufacturers have settled more by experience than 
calculation However, it is possible to indicate the method 
for determining the suitability of a given resistance for a 
known case. The conditions which limit the value of the 
resistance are: (а) the momentary rise in voltage at the 
moment of opening the main circuit; (b) the permissible 
loss in watts in the resistance ; (c) the stored energy due 
to the self-induction. 


Considering (а). The formula giving the fall of current 
in an inductive circuit left to itself is well known, and is 
-RT 
C=C,<« Ё 


where C, = initial current, R = resistance of circuit, and 
L = self-induction of circuit. If now, the discharge 
resistance is n times that of the shunt coils, discharge 
resistance =n R. Then 
i La cd 
С=С, « L 


The voltage across the field coils will equal the voltage 
across the discharge resistance = therefore 
—(n4-1)RT 
Vn R Coe ш 


But R CO = Е = normal vo'tage. Therefore at time Т = 0. 
Momentary voltage = » times normal volts. 

If we do not wish the voltage to rise above normal 
voltage, n must be unity, from which the rule that the 


discharge resistance should oqual the shunt resistance has 
been deduced. However, it is unnecessary to keep to such 
a low limit, and it is quite safe to allow the voltage at the 
moment of switching off to rise to three or four times the 
normal figure. With this condition, therefore, we may 
make a first rule: That the discharge resistance should 
not exceed three or four times the shunt resistance." 

Condition (b) is not so serious, as from the above we see 
that the lóss in the discharge resistance will not be more 
than one-third of that in the shunt, except for small 
maohines, where difficulties in constructing high resistances 
for very small currents prevent going to such a small loss. 

As regards condition (с), the energy stored in an inductive 
cireuit is given by 

LC. 
"s joules. 


To obtain L, the self. induction n, = turns per pole : 
р = number of poles; N = flux per pole in megalines 
produced by the normal current, Co. Then 
Lh pxNx108xm, 
10x€, -— 
By comparing J with the total loss in shunt and discharge 
resistance at a current C,, we obtain an idea of the rate of 
dissipation of energy. 
Below is an example of a medium-sized motor, with the 
following particulars : 


40 b.h.p., 500 volts, 800 r.p.m. 

Number of poles = p = 4. 

Flux per pole = N = 2:5. 

Turns per spool = т, = 4,000. 

Total shunt resistance = R = 500 ohms. 
, Current = 1:0 amperes. 

Loss in shunt = 500 watts. 

4 x 4,000 x 2:5 x 10^ 
10° x 1:0 
Stored energy арыы ыыы. 

Allowing n = 3, we yet the figures for the discharge 
resistance : obms required = 1,500 ; current capacity = 
'ó amperes ; watts lost = 150 ; momentary. pressure = 1,500 
volts. It is evident that since the stored energy is only 
200 joules, that the greater part will be dissipated in a 
fraction of a second. This comparison might also be 


Self-induction = L = = 400 henries. 


= 200 joules. 


made by considering the time constant = Е which in 


| К 

EE m It is quite evident 

1,500 4- 500 

that the discharge resistance will be suitable by this 

figure.—P. 

Question No, 1,051. —Two 75-kw. 500-volt machines (one having 
interpoles and both being compound wound) when run in parall 
do not take the load equally, the one having the interpoles 
taking 50 per cent. more load than the other. State how this 
can be remedied and any tests that will have to be made ; also 
how should maximum and reverse current circuit breakers be 
connected to be most efficient. 

Answer to No. 1,051 (awarded 7s. 6d.).—Compound- 
wound dynamos, to run satisfactorily in parallel, should 
have the same characteristic curve, or as nearly so as 
possible—that is to say, the proportion of shunt and series 
windings should be the same on each machine. If they 
differ, the one having the larger proportion of series field 
winding will tend to take the greater part of the load, ағ, 
when this increases, the increased armature reaction has 
less effect in the direction of weakening the field. It is 
this field-weakening effect which obviates the necessity of 
any equalising arrangement when two shunt-wound gene- 
rators are run in parallel, as, if one machine takes more 
load than the other, its field is correspondingly weakened, 
reducing the voltage and relieving it of the increased 
output which it would otherwise give. In the case in 
which one machine only has commutating poles, this gene- 
rator will not only have so much more series winding, but 
it has it so disposed that it has a greater effect on 
neutralising the demagnetising effect of the heavily-loaded 
armature than if it were all wound on the main poles. 

Fig. 1 shows the approximate characteristic curves of 


above case = 2 seconds. 
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two generators, one with and one without compensating 
poles, both being compound wound. Supposing the design 
of the machines is similar apart from the question of inter- 
poles, the best way to get over the difficulty would be to 
fit commutating poles on the generator which is at present 
without them. This should not cost more than about £15. 
Possibly an increase of the series winding on the main 
poles might have the desired result, but this is ver 

doubtful, and in any ease more copper would be required, 
due to the greater mean length of turn, and to the fact 
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that it would not be applied to such great advantage in 
this position. It is possible that the series winding 
of  interpoles on the machine thus equipped is 
connected up, say, on the + side and that on the main 
poles on the — side (or vice vers), the latter only benefit- 
ing by the equaliser. When both machines are equipped 
with interpoles, the windings of these should be connected 
in series with those of the main poles on the same side of 
the system, so that one equaliser bar only, with ite 
attendant connections, is required. | 

The arrangement of circuit breakers shown in Fig. 2 is 
the best, using one double-pole or two single-pole. If the 
latter arrangement be used, one only of the two need be 


©, 
$00 “Оў 


Fie. 2.—A, Circuit Breakers; B, Equaliser Switch ; C, Series Winding ; 
D, Compensating Winding. 


fitted with reverse-current mechanism, and in either case 
no main switch is necessary. One single-pole breaker only 
might be used with each machine if a main double-pole 
switch is installed.—R. 


Answer to No. 1,051 (awarded 7s. 6d.).—The trouble 
complained of is most probably due to a combination of 
several causes. Owing to the machines not being of 
similar design, it is quite possible that their characteristic 
curves are not similar, This is due to the interpoles prac- 
tically neutralising the armature reaction as the load comes 
on, and it is possible, by putting the brushes back beyond 
tha neutral, to cause the armature to excite the field as the 


load comes on. To check this, a compounding test should 
be taken on each machine with the brushes in their present 
running position. The readings should be plotted as 
shown in Fig. 1, the full curve being for a machine with a 
rising characteristic and the dotted for a machine with a 
falling characteristic. It will protably be found that the 
interpole has the former, while the other machine may 
have tho latter, or it may be flat. If the over-compounding 
is not much, it should be possible to bring it down 


| Lead MR — 
Fic. 1. 


by putting tho brushes forward; if, however, a flat 
characteristic cannot be obtained by brush shifting, it will be 
necessary to shunt some of the current from the series winding 
by means of a diverter, which can be adjusted until the 
compounding is flat. If the other machine is compounding 
down, the brushes should be put back as far as possible, 
and if this 13 not enough, it will be necessary to add more 
compounding turns if flat compounding is insisted on; if 
not, the characteristic of the interpole machine should be 
altered to correspond. The two machines should now be 


mee, Мау 


Грибо ж Б 


ees e . 


ЕЁ 4 Bus Lar $ | 
Fic. 2, 


run in parallel again, and should now divide up the load 
equally between them. If they do not, it will most likely 
be due to the following reason. When the two machines 
are running in parallel, the equalising switeh being in, tho 
two series windings are in parallel, and supposing them to 
be of ‘equal resistance, and the loads equally divided, the 
eame current will flow through each. If, however, one 
winding is less than the other, the current will split itself 
up into the two paths inversely as their resistance, more 
current passing through the low resistance than through 
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the higher. This wil cause the machine whose winding 
has а lower resistance to take more than its share of the 
load. In the case of the interpole machine, as there is 
very little armature demagnetisation, it will have fewer 
turns, and will, therefore, be of lower resistance than the 
other machine, thus taking up а larger portion of the load. 
To remedy this, а resistance should de placed in series with 
its series winding, to make it of the same resistance as the 
series winding of the other machine. 

The correct connection for the circuit breaker is shown 
in Fig. 2. It will be seen that it is connected in the 
opposite pole to the series winding. When the breaker is 
out the armature is disconnected from the lines. If, 
however, the breaker be put in the other pole, it will be 
seen that, even when out, the armature is still connected 
across the armature of the other machine, unless either the 
equaliser switch or other main switch is out. The ammeter 
should also be placed in the same pole as the circuit 
breaker, otherwise it will not always indicate the correct 
amperes. If two circuit breakers are used, both should be 
placed in the pole remote from the series winding, as if the 
overload be placed in the pole with the series winding, 
when this blows it will leave the armature connected across 
the other machines, and as the compounding will be cut 
out its volts will fall This will result in the machine 
motoring, and will cause its reverse-current breaker to 
operate, thus putting an additional load on the plant, 
ресе the overload due to the machine switching off.— 


Answer to No. 1,061 (awarded 6s.).— The cause of 
the two generators not dividing the load equally is due to 
the machines not having the same characteristic as regards 
voltage drop from no load to full load. The machine 
carrying the heavier load would have the smaller drop, 
assuminy, of course, constant speed and excitation. If the 
machines were originally designed to operate in parallel 
with tbe ordinary compound winding, the fact of fitting 
interpoles to one of them would have the effect of reducing 
the voltage drop. The interpoles would tend to com- 
pensate for the drop due to armature reaction and сговв- 
magngtisation. By suitably proportioning the winding on 
the interpoles, the machine сап be arranged to give an 
'over-compounding effect. The same result can be obtained 
if the brushes of the interpole machine are given a back. 
ward lead, or а drop will be caused if the brushes are given 
& forward lead. "With the interpole machine in question 
the brushes should be given a slight forward lead (pro- 
vided the commutation permite of the brush movement); 
this would probably result in obtaining a drop similar 
to the other machine, Failing this, the series windin 
on the main poles should have а few turns кошот] 
or short-circuited till the correct drop is obtained. 
If the voltage of the machines should prove to have 
insufficient margin due to the drop of the interpole machine 
being iner , the other machine should also be fitted 
with interpoles; or if the commutation is satisfactory and 
the field not saturated, more turns could be added to the 
series winding in order to reduce the drop equal to the 
interpole machine. The necessary test to be carried out to 
obtain the relative drops is а very simple matter, the con- 
nections being arranged as in Fig. 1. Throughout the test 
the speed and excitation should be kept constant. The 
voltmeter reading should be taken at no load, and the drop 
‘observed as the load is increased up to full load The 
resistance of the connecting leads between the machines 
‘and switchboard must be equal, which is a very important 
point, and must not be overlooked. 

Circuit breakers designed with overload and reverse- 
current coils can be fi with both the automatic features 
‘on one pole if necessary. The usual practice with a double- 
pole circuit breaker is to fit the overload coil on one pole 
‘and the reverse-current coil on the other pole. In a three- 
wire system with the neutral earthed, it is sometimes con- 
sidered advisable to arrange both coils on each pole. The 
‘combination is known as a compound coil. The operation of a 
‘circuit breaker fitted with overload and reverse-current 
release coils is briefly as follows. The overload release 
‘coil consists of a series winding carrying the whole or part 
‘of the main current. The reverse-current release coil 
‘consists of a shunt winding excited across the bus bars, 


and in series with a suitable resistance. The trip gear 
controlled by the overload coil is operated in the usual 
manner by means of a solenoid, the movement of the 
plunger depending upon the current flowing. The reverse- 
current coil is so arranged in combination with the series 
coil that when the machine is supplying current to the 
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Fie. 1. 


bus bars no action of the solenoid takes place regardless 
of the current flowing. If, however, the current should be 
reversed and flow from the 'bus bars to the machine, the 
balance of the coils js immediately altered, the solenoid 
actuating the trip gear of the circuit breaker. The con 


nections are as shown in Fig. 2. The overload release coils 
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are generally designed to operate from 10 per cent. below 
to 50 per cent. above the normal current, and the reverse 
current coil from 74 to 10 per cent. of the normal 
current.—K. 


[Other replies to Question No. 1,051 will be given in our 
nextissue.—Ep. E. E.] | 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. · 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central - station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 


1,061. A vy nh of the rotary type for continuous use is wanted, and 
as it is desired to combine the advantages of the long range and 
the short range, it is proposed to construct one after the style of 
an electric motor, as will be seen from the diagram. Discuss the 


A, Circular Magnet; a, Magnetic Axis of A; B, Armature; b Magnetic Axis 
of В; C, Commutator ; cl, Ordinary Segments ; c2, Segment (made rather 
larger) to bring А toa stop at end of its travel and hold it there; D, Brush 


practicability of such a design, working out a concrete example 
of one capable of lifting a weight, say, of 40010, in a 100-volt 
circuit, specially referring to the advantage or not of winding B 
as well as А (but obviously not to such an extent as would enable 
B to dominate A) and of connecting in series so that such winding 
should also contribute towards the necessary resistance required 
to cut down the current. A is shown as smooth cored, but in 
order to get the requisite number of ampere-turns upon it and 
make it as compaot as possible, it is proposed to make it toothed, 
the slots being made deeper than is usual in the case of motor 
armatures. No sparking troubles are anticipated, although the 
turns per segment are roughly estimated to be about 12. But in 
case of any it is proposed to have the brushes of soft carbon. — 
MAGNET. | 

1,062. In Babcock boilers of both land and marine t it is noticed 
that a slight bending of the bottom two rows of tubes (over the 
centre of the fire chiefly) takes place, always in а vertical plane 
and with the concave side of the bend towards the fire. The 
bending only takes place in the first chamber, just over the fire, 
and is always upwards. Why !—FROISSART. 


ANSWERS. 

Question No. 1,051.—Two 76-kw. 500-volt machines (one havin 
interpoles and both being compound wound) when run in paralle 
do not take the load equally, the one having the interpoles 
taking 50 per cent. more load than the other. State how this 
can be remedied and any tests that will have to be made; also 
how should maximum and reverse current circuit breakers be 
connected to be most efficient. 

Answer to No. 1,051 (awarded 6s.).— The machines take 
unequal shares of the load because they have dissimilar 
characteristics. In Fig. 1 A, В, and C are voltage curves 
under different loads for three generators ; A is compounded 
for constant voltage, B is over and C is under compounded. 
Two, or more, machines such as C would be best for 
parallel running; with over-compounded machines it is 
ке to keep the load equally divided. Remedy 

ill be to fit a diverter across terminals of series winding 
of the interpolar machine; by this means ite charac- 
teristic will Te brought more nearly the shape of that 


of the other dynamo. Load will then be equally 
divided between the two machines. By connecting up a 
rough resistance across the series winding & few trials at 
different loads will soon give the necessary amount of 
resistance required for the diverter. Although 50 per cent. 
appears at first sight а great difference, such inequality in 
load will often occur with machines that under normal 
conditions run perfectly in parallel; bad switch contacts or 
indifferent brushes easily cause any amount of trouble. 
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Make sure before commencing alterations on the dynamo 
that fault is not with the engines; it does not take much 
difference in speed on the part of the prime mover to make 
the satisfactory running of generators in parallel almost 
impossible. A simpler alternative would be to cut out, or 
a ПРА winding on, the interpoles. By doing this any 
advantage due to fixed position of brushes will be lost, but 
this will be more than compensated for by the governing 
effect obtainable from brush adjustment. In any case the 
machine not provided with interpoles will require to have 
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its brushes adjusted as Joad varies, so that this need not be 
a serious consideration.— M. M. 


Answer to No. 1,051 (awarded бз. ).—The trouble is that 
the relative effect of the series and shunt windings is net 
the same in both machines. Let us call the machine with 
interpoles A and the other B. The remedy is either (1) to 
increase the ampere-turns of the series winding of B or 
(2) to decrease the ampere-turns of the series winding of A 
The choice of methods may be guided by the requirements 
of the case. If the voltage of the ’bus bars at full load is 
required to be high compared with the no-load voltage, 
then the first course is desirable. If a moderate increase 
of voltage with load will suffice, then the second method is 
preferable. (It is assumed that the machines are over- 
compounded.) If the point is of no moment, then the 
second method should be chosen as being the easier. It is 
here described. If the designer's data are available, it will 
be possible to calculate the voltage of the machines due to 
the shunt fields alone, and the added voltage at full load 
due to the series field. The shunt resistance of B should 
be set so that the no-load voltages of А and В are equal. 
A stop should be fixed in this resistance to limit its rango 
to this point. From the data mentioned it will be possible 
to calculate the difference between the full-load voltage 
of A—firstly, as a shunt, and, secondly, as a compound 
machine, This difference should be divided by the number 
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of series turns per posce thus giving the added voltage 
per series turn. It is then a simple calculation to find 
the number of turns required to bring the voltage of A at 
full load as compound machine to the similar voltage of B. 
The difference between the number of turns required and 
the actual number should be short-cireuited, or preferably 
cut out. The windings will probably be jin. copper strip, 
and in cutting out a thin sheet of steel should be slipped 
behind the series turns to protect the shunt winding. If 
no designer’s data are available, the foregoing method may 
still be followed, but instead of having the figure for the 
full-load voltage of A as shunt machine, it must be esti- 
mated by allowing for the drop in volts from no load to 
full 1 All other voltages may be read on the volt- 
meter. The machines will then take up their load equally 
throughout their whole range The incident of interpoles 
does not necessarily affect the question. 

There is only one correct way of connecting up maxi- 
mum and minimum circuit breakers. Between the main 
switches and the bus bars one circuit breaker should be 
fixed on each pole. The equalising connection should not 
be broken except by the equalising switches. The most 
generally useful setting for a minimum circuit breaker is 
so that the breaker shall open with a reverse current of 
5 to 10 per cent. of full load, and for a maximum breaker 
twice full load.— J. ARTHUR SYKES. 


Question No. 1,052. —1 occasionally receive circulars re electric light 


baths. Will anyone who has had experience with them state if 


they are of much use: (1) to the invalid— if so, what complaints 
are benefited by their use; (2) to the person in good health to 
assist him in maintaining health, etc. Is it desirable to have 
a water bath afterwards to remove perspiration, etc., from the 
body, as in the case of & Turkish bath? If so, should it be 
hot, warm, or cold ! 

Best Answer to No. 1,062 (awarded 10s.) —For many 
years electricity has been used as a means of electrical 
treatment, principally in its direct pere: to the human 
body ; but it is only recently that the electric current has 
been applied to the production of light and heat in such 
а form that it can be readily used for medical purposes. 
Its total absence of fumes, flame, and danger, its ready 
control, its almost instantaneous action, all tend to make 
electric light and heat baths the ideal system, especially 
where sickness is concerned. The application of this 
system was made at the suggestion of a well-known 
medical authority, and is called the radiant heat and sight 
treatment. 

Direct luminous heat, according to its intensity, has a 
germicidal action, and cultures exposed to a strong light 
are more readily killed than by heat alone. Light is also 
& counter irritant, and, like the mustard plaster, draws the 
blood from the internal parts to the surface. This action 
takes place almost immediately the rays are applied, and is 
one of the first effects noticed, giving almost immediate 
relief to the congested parts, the temperature of the blood 
is raised to a small extent, the circulation is increased, and 
a process of washing out commences, which is continued 
during the treatment. Thus the ureates which have been 
deposited in different parts of the body are discovered and 
removed, and removed from the system by the pores and 
general circulation. 

During treatment, a porous cloth covered with an 
inflammable materialis thrown over the whole bed. (The 
reflectors of lamps are placed at suitable places around the 
bed.) The patient is thus reclining in an enclosure, but 
being subjected to the direct rays of light and heat from 
the lamps surrounding him. The reflectors are of a special 
form, and are made to reflect and disperse the heat rays, 
80 that the interior of the bed is heated and flooded with 
rays of light and heat. А large proportion of luminous 
rays penetrate the patient under treatment, and tend to 
increase the metabolism of the body, unloading the con- 
gested parte of morbid matter and increasing the blood 
stream, and hereby increasing their power of oxygenation. 

The light baths are most effective for all uric acid 
troubles, such as gout, lumbago, etc., also for rheumatism, 
rheumatoid, sciatica, arthritic sprain, and all nervous 
troubles. To the person in good health, an occasional light 
bath would assist him greatly in maintaining good health, 
as the luminous heat radiations have been proved to be a 
very good substitute for the sun bath, giving very abundant 


perspiration, ү activity of the functions of general 
nutrition, and increasing the stamina of the whole con- 
stitution. 

* K." would do well, I think, by treating the whole body 
by warm massage, as in the case of a Turkish bath, with а 
variable temperature shower bath. I might cite a case 
which I know of a child 24 years, who some six months 
ago contracted paralysis of right leg, and until recently 
was spoken of as incurable, having had to be wheeled about 
in an invalid’s chair. Radiant heat of light was applied 
locally, and I say authentically she is now able to walk 
about without the aid of any supports. —HUMPHRY. 


Answer to No. 1,062 (awarded 6s.).—It is, I think, 
fairly well recognised by the medical profession that 
electric light baths are not only of use in curing various 
complaints, but also serve to promote the health of the 
normal individual troubled with no particular ailment. 
Electric light baths act on the system in two ways: the 
heat which they give off induces perspiration, and in this 
respect they are capable of producing the same beneficial 
effects as given by the well-known reviver and curer of 
certain ills, the Turkish bath. Then, again, with electric 
light baths we have light rays, and these rays may be of 
various kinds. That sunlight is a promoter of health there 
is not the least doubt, and it is reasonable to suppose that 
these baths act in a similar manner. Electric light baths 
are of several kinds. One form consists of a cabinet in 
which the patient sits. Round the sides of this cabinet 
there is a large number of incandescent lamps which give 
off a large amount of heat and light in a much more con- 
venient and safe manner than could be obtained iu any 
other way. The sides of the cabinet are completely closed, 
with the result the temperature soon rises. Usually the 
person remains in the bath for about half an hour, at the 
end of which time considerable perspiration has taken 
place. By the aid of а thermometer the temperature may 
be seen, and it is possible to adjust the temperature by 
turning out some of the lamps. Ав a rule, the maximum 
temperature is about 130deg. to 140deg. F. In some cases 
after the electric bath an ordinary bath at а temperature 
of about 40deg. C. is taken, while in other cases a cold 
wet rubbing is administered. In all cases the perspiration 
should be removed. "There is no doubt these baths have 
a stimulating and refreshing effect upon the system, and 
they are good for rheumatism, gout, and complaints of a 
kindred nature. 

One of the most useful forms of electric light baths for 
curing complaints contains both incandescent and aro 
lamps. The arcs are covered by sheets of blue glass, 
which exclude the red rays which give rise to heat. 
Among other things, these baths are used for the treatment 
of skin diseases, neuralgia, ischias, etc. The blue light 
has a smoothing effect upon the nervous syetem ; the blue 
rays kill the bacteria, and some forms of skin diseases 
have been cured in this way. 

The great advantage about these baths is they may be 
used at home, provided, of course, electric current is avail- 
able; they are compact and easily operated.— CALCULUS. 


Answer to No. 1,052 (awarded 5s.).—Although I have 
undergone no course of light treatment, I think possibly 
some assistance to the querist may be gained from the 
following remarks. Light has been found to be very 
beneficial in certain cases for certain complaints and 
diseases, but what sort of diseases depends on the kind of 
light employed. From the nature of the query one is led 
to imagine that light of the kind used in cabinet baths is 
referred to, and these will first be dealt with. Such baths 
are usually constructed as а casing adapted to receive the 
body of the patient, who is seated, and а top having an 
aperture closable, so as to encircle the neck and leave the 
patient free to breath air normally. The interior of the 
bath is enamelled or the like to reflect towards the patient 
the light of 30 to 50 incandescent lamps. Baths of the 
same kind but arranged so that the patient may recline 
instead of Bitting are also in use. The effect of these baths 
depends on the strength of current and the time of 
"immersion," but the usual practical effect is to draw 
from the pores of the skin a large amount of foreign matter 
as in а Turkish bath, which, in fact, they practically replace. 
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As to their benefit to the invalid, this depends on such 
conditions as those referred to above, and also on the 
particular complaint from which he suffers, the most usual 
complaints which these baths are disposed to treat bein 
rheumatism, gout, and some nervous troubles. Here, 
think, should be inserted a word of caution, and that is, in 
my view, that an invalid should consult a medical man 
before undergoing a light treatment, placing before him 
the exact state of his case, and taking his advice on the 
time of immersion, frequency of baths, etc. Unless this 
be done, in my opinion it is quite easy to overdo any good 
effeot. То а person in good health, such a light bath as 
that referred to above would act somewhat as a Turkish 


bath, the main differences being that in the light 


bath ordinary breathing is maintained, and thus the 
lungs and heart are not adversely affected. Further, 


perspiration sets in practically immediately, and a higher 


temperature may be used because of the dryness of the air. 
With regard to the point of a subsequent water bath, this 


I do not think сап be answered—especially with invalids— 
My view on the matter is that the opinion of 


generally. 
a medical man be taken in each case. Unless a person is 
in very health, and can stand а Turkish bath easily, 
I feel a cold bath should not be taken. 

In addition to the above remarks, it must be noted that 
there are other light treatments for different complaints, 
but as these are not thought to be required in the present 
instance, they will not be considered at length. The most 
important of these is the Finsen treatment for lupus, which 


consiste in exposing the parts of the skin affected to the 
action of rays from an аго lamp or а condenser spark, after 


rendering the places anæmic by the pressure of rock crystal, 


quartz, or ice. The next case is that of Röntgen rays 
obtained by means of а coil or Wimshurst, which are 


applied in many skin disease cases, the chief of which are 
phthisis, rodent ulcer, lupus, and eczema.—L. К. 


Question No. 1,058.—А compound-wound, direct-current machine is 


fitted with a two-phase static balancer, but this balancer is not 
large enough to maintain balance on the 'bus bars, so it is 


proposed to put а booster in series between neutral bar and 
machine, and this booster must necessaril 
successfully with an out of balance on either side. 
the fields of this booster be connec 
way to get hand regulation of the boost? Would two compound 
maohines fitted this way work well in parallel ? 


How should 


Best Answer to No. 1,063 (awarded 10s.).—As the ques- 


tion specifically states that a booster is to be employed 


between the neutral point of the balancing coils and the 
middle wire, this solution of the problem will be first 
treated. The difficulty would, however, be met much 


more satisfactorily with a lower capital outlay, and also 
without the use of running machinery, by another method 
indicated later. 


Од BAR 
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The simplest form of booster will consist of a series- 
wound dynamo connected directly in circuit between the 
neutral point and the middle wire, and driven at approxi- 
mately constant speed by a shunt motor. The dynamo 
must, of course, be capable of carrying the largest out-of- 
balance current likely to occur, and must be so wound as 
to develop with this current а voltage equal to the 
deficiency experienced with the existing balancing gear. 
Such an arrangement will, if properly designed, be self- 
regulating, but manual regulation may be obtained either 
by variation in the speed of the shunt motor or by shunting 


be reversible to deal 
ted, and what is the best 


5234 


part of the exciting current of the dynamo. The connec- 
tions of the machine are shown in Fig. 1. For small out- 
of-balanee loads the booster will not be used, and the 
switch, X, will remain on contact I. When the booster is 
to be used it will be started while the switch is in this 
position, the resistance, R, being suffieient to keep the 
current arising from the residual magnetism of the field 
from reaching a dangerous value. "When the booster is 
running at full speed, switch, X, is moved over to contact III. 
and the machine is then in full operation. Care must 
be taken to observe this procedure, and if for any reason 
the booster should be cut out of circuit with a large out-of- 
balance current flowing, the switch must be turned to 
position I. before switehing out the shunt motor. Failure 
in this respect may cause the booster to run as a series 
motor in the opposite direction, when an excessive speed 
will probably be reached, and damage to the maohine will 
result. If hand regulation be adopted, it will be advisable 
to weaken the series field as far as possible before perfqrm- 
ing either operation. By providing for shunting practically 
al the dynamo field current, the resistance, R, may be 
dispensed with, care being taken to cut in the shunt before 
starting or stopping the booster. The former arrangement 
is, however, safer, as in the second case a dirty contact in 
the series diverting switeh would probably be the cause 
of а burnt-out armature. Ав regards the parallel running 
of compound machines so connected, no difficulty need be 
anticipated, the booster being entirely external to the case. 
It may be pointed out that static balancers can never 
be so satisfactory with compound-wound as with shunt 
machines, every change in the balance altering the voltage 
across the outers of the system. It is obvious that if the 
out-of-balance current is on the opposite side of the system 
to the series winding, the latter is entirely unaffected by 
change in its value, while, if on the same side, the reverse 
is the case. The regulating properties of the machine will, 
therefore, be variable, depending on the character of the 
balance. 

А simpler way to improve the performance of the statio 
balancer is, as indicated above, available without the use of 
& separate contrivance of any description. This would 
consist in moving the neutral point of the balancing wind- 
ing, by means of a switch and a few contacts, in either 
direction from the central position. Near the middle of 
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the choking coil a few tappings would be brought out from 
adjacent windings to terminate in contacts. The middle- 
wire connection would be made through a switch sliding 
over these contacts, and the voltage of the neutral point 
thus varied to suit the particular ohmic drop due to the 
out-of-balance load. This adjustment would be made 
manually, and would, unless the load were very variable in 
character, provide a solution at once much less complicated 
and much freer from risk of accident and possibility of 
misuse than is the booster arrangement. Fig. 2 shows 
diagrammatically this method, employing for greater 
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simplieity a single-phase balancer. The two-phase balancer | Fig. 1 shows a normal series field fitted with a diverter, of 


requires merely the provision of & double row of contacte 
on the switch, and, of course, tappings from them to each 
winding respectively.— (CN. 

Answer to No. 1,053 (awarded 5s.).—A static balancer, 
for working a three-wire system from a compound-wound 
generator, must have a resistance as low as possible, and 
the self. induction must be as high as possible, consistent 
with suitable conductors for carrying the necessary current. 
If the resistance of the balancer is high in comparison to 
the self-induction, there will be a tendency of the current 
to alternate, and it is to prevent this that "Power" pro- 
poses to use a booster. The static balancer being over- 
loaded, its resistance will be higher, and the unbalancing 
will be more pronounced, as the out-of-balance current 
increases ; the current through the balancer being equal 


to Е аз the current increases there will be a fall in the 


voltage, E. If, now, we boosted up the out-of-balance 
current to allow for this drop, the tendency will be to 
balance at whatever current passes through the balancer. 
The positive lead is coupled to the + terminal of the gene- 
rator, the negative lead to the — terminal, and the middle 
wire, М W, through the static balancer, B. The booster 
is driven by a motor, and is in series with the middle 
wire. The magnet limbs are laminated to allow 
а quick reversal of field, and are wound with a 
shunt winding, Sh, across the positive and middle wire, and 
Sh’, across the negative and middle wire, the point where 
the shunts are joined to the middle wire, P, must be beyond 
the booster altogether. These two windings are in opposi- 
tion to each other, and under normal balanced load exactly 
cancel ; the booster under these conditions revolves, generat- 
ing no E.M.F. Suppose, as shown in the diagram, the 
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positive side becomes heavily loaded, there will be a drop in 
pressure in this line and a reduction in current through 
Sh, the pressure between P and the negative line being the 
&&me, the shunt winding Sh' predominates, and a flux is 
sent through the booster field. "The booster now generates 
ап EM.F. in the same direction as the current in the 
middle wire; the series coil, S, strengthens the field in 
ic lesu to the current flowing through the middle wire. 
n parallel with this field is a diverter, D; by adjusting 
this the boost can be regulated. The ЕМЕ. at M W is 
now boosted up, and helps to maintain the balance. When 
the heavy load occurs between P and the negative, the 
eurrent through the booster will be reversed, the reversal 
of field being due to Sh predominating. Such a combina- 
tion as the above with each compound machine would 
hardly work well in parallel, as the loading of each machine 
would depend to а great extent upon the booster-balancer 
arrangement to ensure good results in the division of the 
load.—F. M. M. 


Answer to No. 1,055 (awarded 5s.).—In the sketch the 
connections are shown for two compound machines working 
in parallel on a three-wire system with a two-phase static 
balancer to each machine ; in addition, a booster is shown 
in the neutral wire as suggested by the proposer of the 
question. Before explaining the diagram, it might be as 
well to point out, although rather obvious, that if the 
present balancers are too small from a heating point of 
view, the inclusion of а booster will not overcome the 
difficulty. With regard to the design of the booster, it 
should be worked at such a flux density that the saturation 
curve of the machine will be practically a straight line. It 
will then give a definite number of volts boost for every 
100 amperes flowing through the armature. The arrange- 
ments of the field are shown alternatively in Figs. 1 and 2. 


which the resistance can be varied by hand, thus obtaining 
hand regulation of the boost. In the arrangement shown 


Fia. 1. 


in Fig. 2 two fields in opposition are provided by the 
current in the outers. Each is fitted with a diverter, and 
probably this arrangement would be found to be more 
flexible than the former. The ‘booster motor may be 
connected in the usual way, and in other respects the 
drawing is self-explanatory. As regards parallel running, 
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it does not appear that this alteration should make any 

difference to the performance of the machines in thi 

respect. —P. H. 

Question No. 1054. —In our three-wire distribution system we use single 
lead-covered cables (with paper insulation) of 5, 15, and 19/14 
sectional area. They are laid solid under the footpaths, but at 
street crossings under the wood paving they are drawn through 
bin. iron pipes. We have never any trouble with the cables 
in the iron pipes, but recently we tried to draw a set of three 
cables, of 18 sectional area, out of a 100ft. length of bin. iron 
pipe where they had lain for а period of nine years, but the 
attempt failed, and we had to leave the cables in situ. That the 
pipe was ш clear is proved by the fact that we then rodded it 
and pulled through three fresh cables. Please describe a con- 
venient method of withdrawing such cables, stating whether it is 
easier to draw juted cables than plain lead cables, and whether 
the injection of lubiicants would be of any service. 

Answer to No. 1,054 (awarded 5s.).—W hen lead-covered 
paper cables have lain underground for a number of years 
they become very rigid. If there has been undermining 
of the ducts or pipes they will sink through time, and the 
lead cable, becoming set in the dip thus caused, will be 
very difficult to draw out. The only way then to pull out 
the cable is by sheer force. Fix a hawser to the three 
cables and attach to a tramcar or any power convenient. 
The reason why the three cables should be pulled out 
together is that in pulling them in they may have worked 
round each other in a twist, and one could not be pulled 
out without the other two coming with it. First of all, 
“E. C. B." should examine the ends of the pipe where they 
join the troughing for traces of bitumen that may have 
run in when the other lengths were being laid solid. À 
very little would take a firm hold of the pipe and prevent 
the cables from being drawn out easily. 

As to the drawing in of jute-covered cables and 
plain lead cables, the one draws in as easily as the 
other. The writer has seen a length of jute-covered 
‘1 square inch three-core cable drawn through 200 yards 
of duct without the covering becoming loose. The duct 
was 4lin. in diameter. Always use а lubricant when 
drawing in cables. Apply the lubricant where the cable 
enters the pipe. The lubricant should be an oil or grease 
free from acids.—T. I. C. 

[Other replies to Question No. 1,054 will be given in our 


next issue. Ep. E. E.] 
i 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their canile at it. 


Under this heading we insert questions of a practical 
character relating to central - station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 

1,063. What do you consider the necessary instruments, etc., required 
on the switchboard panels of a three-phase power plant for the 
necessary control] and safety, etc. (parallel running) : (1) generator 
panels and (2) power panels, 550 volts, 25 cycles! ey must 


comply with the Coal Mines Regulation Acts (Special Rules). 
Give sketches. —THREE-PHASE. 


1,064. I should be obliged if some of your readers would supply me 
with full partieulars of an electro-galvanising plant for boiler 
tubes, etc. The sizes of the tubes vary from lin. bore to 8in. 
bore, and the maximum length about 20ft. Also state if more 
than one tube can be treated at one time. —J. О. Downie. 


ANSWERS. 


Question No. 1054.—In our three-wire distribution system we use single 
lead-covered cables (with Paper insulation) of 3, 15, and 19/14 
sectional area. They are laid solid under the footpaths, but at 
street crossings under the wood paving they are drawn through 
bin. iron pipes. We have never any trouble with the cables 
in the iron га but recently we tried to draw a set of three 
cables, of 16 sectional area, out of a 100ft. length of бір, iron 
pipe where they had lain for a period of nine years, but the 
attempt failed, and we had to leave the cables in su. That the 
pipe was que clear is proved by the fact that we then rodded it 
and pulled through three fresh cables. Please describe a con- 
venient method of withdrawing such cables, stating whether it is 
easier to draw juted cables than plain lead cables, and whether 
the injection of lubricants would be of any service. 


Best Answer to No. 1,054 (awarded 1038. ).—The practice 
of using cast-iron pipes for street crossings is поб an 
uncommon one, and I have had similar trouble on several 
occasions—namely, the cables becoming fast in the pipe. 
The length of time the cables have been underground does 
not affect the question much, as in one case I had, the 
cable, of lin. sectional area, 60 yards run, had been in six 
years, and in another case a length of twin 7/16, 20ft. run, 
had only been about a month. In the case of the lin. 
eable, after drawing а well-oiled rag dolly through twice, 
the cable moved and came out without any further trouble. 
In the latter case the trouble was found to be due to the 
fact that when the pipes are received from the makers 
they are covered thickly with tar. If the weather happens 
to be warm, and the pipes are placed in position and the cables 
drawn through within а day or so, the tar not having had 
time to dry, as it settles and hardens the cable becomes firmly 
stuck in the pipe, and it is a difficult matter to shift it. In this 
case it was only а matter of drawing a foot or two back for 
jointing, but, although two drawing ropes were broken, it 
proved immovable, and it was decided not to leave it, as it 
was nota matter of urgency. Later on, when we broke 
up the road and took out the pipe, we found out the cause 
which I previously stated. If it is the same thing that is 
holding the cables in question, the injection of paraffin or 
benzoline might loosen them sufficiently to enable them to 
be withdrawn. I presume that there is no chance of the 
cables overlaying, because, if such was the case, the three 
cables would come with greater ease bunched than trying 
to draw them singly. 

As to whether a plain lead-sheathed cable draws easier 
than one with jute serving, I certainly think that the 


former would draw the easiest, although I have never 
noticed any radical difference. —E. A. P. 


Answer to No. 1,024 (awarded 5s.).—Cables that have 
lain for a long time in troughs or pipes become covered 
with dust, etc., to a surprising extent; this dust, with the 
addition of moisture, acts like a cement and considerably 
increases the difficulty of withdrawal. One method which 
is sometimes successful is to pass a rope through in a bight 
and slip under one of the cables as shown in figure. At 
manhole A the bight is placed under a cable and a tail 
rope attached some little distance away from the bight. 


РРР, 
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The two ends of rope аге now pulled at manhole B, and 
thus it may be possible to separate the cables; in that 
ease withdrawal should be comparatively an easy matter. 
The great advantage of this arrangement is that 
after a pull forward at B the bight can be backed 
a little by means of the tail rope at A; thus a 
sort of governing motion is obtainable. If found 
impossible to separate one cable from the others, a trial 
should be made by slipping the bight under the three ; it is 
quite likely, particularly if the cables have a covering 
outside the lead sheathing, that the trouble is at one or 
more joints in the piping. This outer protective covering 
may be rucked up and caught in a faulty joint or even 
a broken pipe, therefore, by judiciously coaxing the bight 
through the cable may be freed. Pipes often drop out of 
line owing to subsidence of soil. This gives more or less 
of a kink to the cables, which greatly increases the difficulty 
in getting them to move. If the bight of the rope can be 
drawn through, matters will be much improved ; by pulling 
at the cables as a whole the total resistance to movement 
bas to be overcome, the bight tackles it in detail. In 
any case tension should be on both drawing ropes and the 
tail rope at same time, a sort of to-and-fro motion being 
given with the idea of separating or easivg the cables, and 
gradually working the bight through from manhole A to 
manhole B. An occasional pull on the cables will tell the 
operators when withdrawal may be attempted. Plain 
cables are usually easier to draw than those which have 
been served with an outside protective covering, as such 
covering not only sets up more frictional resistance when 
intact, but becomes troublesome if it gete rucked. With 
cables, particularly those which are paper insulated, such 
an outer covering is extremely useful in protecting the 
lead sheathing from injury. Lubricating the cables would 
certainly be an advantage, the lubricant being either soft 
soap or French chalk. These lubricants could be applied 
by means of a “swab” attached to a rope and drawn 
through the pipe.—M. M. 


Answer to No. 1,054 (awarded 6s.).— The reason why 
the cables cannot be withdrawn is probably due to the 
deterioration or corrosion of the lead sheathing and the 
iron pipe, the salt from such action probably forming a 
solid mass between the cables and the pipes on the under- 
side, leaving the upper half of the pipe practically clear. 
Corrosion of the sheathing and iron pipe is due to local 
electrolytic action between the lead and iron in any part of 
the pipe where water or any slight moisture is present. Such 
action, though slow, will in time cause the lead sheathing to 
deteriorate, and even if the action is not sufficiently pro- 
nounced to affect the insulation of the cable, the length of 
time these cables have been undisturbed would account for 
the salt of such corrosion, however slight, forming practi- 
cally a solid mass from cable to pipe, making it impossible 
to withdraw the cable. In a three-wire system, where the 
neutral is earthed, minute currents tend to pass from the 
neutral to the negative conductor, resulting in electrolysis. 
From the wording of the question I take it that the cable 
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drawn through the pipe ends at either end in a joint-box. 
In such joint-boxes it is, or was, the rule to seal the insula- 
tion at such points by means of lappings of so-called 
insulating tapes, such tapes being wrapped over the con- 
ductor socket and back on to the lead sheathing of the 
cable. А point often overlooked in such cases is 
that the creeping electrolysis will set up across the tape 
between the socket and sheathing of the conductor. If 
such action is taking place, the salts due to the elec- 
trolysis will be noticed on the tape. This electrolysis will not 
necessarily result in the deterioration to any great extent 
of the cable at the end of the pipes, due to the rust or 
oxide of iron formed on the interior of the pipes tending 
to insulate the cables, preventing rather than helping the 
action; the deterioration will be most marked in the damp 
places found in the pipes. If such actions as either of the 
above have taken place, it will be impossible to withdraw 
the cable ; any attempt to pull out the cables will result in 
the cables parting where such deterioration has taken place. 
The use of lubricants in such a case would have little or 
no effect, the only way to clear the pipes being to take 
them up. 

The use of juted cable would prevent such actions as 
noted above to а great extent, and such cables would be 
certainly easier to withdraw, care being taken that the jute 
does not ruck up. The chance of the cable developing a 
high resistance fault in some other part of the system, 
between the core and sheathing, and jumping to earth in 
the metal pipes, fusing the sheathing to the pipe at such 

ints, is discounted the assertion that no such faults 

ve been observed. it should be noted that the deteriora- 
tion of the cables, to allow of such actions as above, will 
90 N cause the insulation to fail for some time. — 


Answer to No. 1,054 (awarded 5s.).—In this problem 
details of certain leads laid partly in iron pipes are given, 
and it is stated that they could not be removed after a 
certain number of years. Although the details at first 
sight seem fairly full and sufficient, yet on carefully going 
into the matter one sees that this is not so; for example, 
it would be advantageous to know the run of the pipes and 
the actual arrangements made for the withdrawal of the 
cables. In the absence of these data one must deal with 
the matter more or less generally. Firstly, one should 
endeavour to ascertain for what reason the cables could not 
be withdrawn. This may be due either to some action 
taking place on the lead, on the iron pipe, or on both, due, 
for example, to an internal electrolytic action, causing the 
coefficient of friction of the bodies to be greatly increased, 
and so hinder or prevent the cables being hauled out. 
In this connection it might have been mentioned whether 
any light on the internal condition of the pipe—besides 
the fact that it was clear — could not have been 
obtained from the rodding test. As to the best method of 
withdrawing cables set as these, this depends on the 
particular details of the case, and in this connection 
attention is called to the answers to Query No. 1,039, 
which appeared in the Electrical Engineer of Feb. 28 last, 
which have considerable bearing hereon. As a start for 
operations the cable should be lubricated wherever possible. 
A lubricant often recommended is soft soap, but personally 
I recommend something with less affinity for water, such as 
mineral grease. The next point is to see that the cable is 
brought out clear of the pipes, manhole, otc. A sketch of 
an arrangement of guide pulleys for allowing this was 
given in the answers referred to above, and need not be 
repeated here. In addition to these pulleys, it is also 
advisable to have a bellmouth to the tube to increasingly 
safeguard against chafing. The cable sheath should be 
gripped by means of a sleeve of woven flexible strands, 
the grip on the cable then increasing with the pull. 
Instead of а sheath attachment, however, a core con- 
nection may be made, but the former is usually pre- 
ferable. Gentle increasing strain should now be applied 
to the cable, preferably in such a direction as to tend to 
pull it down hill. If this will not move it, the pull should 
be started from the reverse end of the cable, and if this will 
not move it, the treatment should be repeated at each end 
alternately, lubricant being applied as freely as it may, when 
the cable should come out. 


With regard to the other point as to whether it is easier 
to withdraw juted Or plain lead cables, it is very difficult to 
answer this in à general manner, but, in my opinion, the 
juted cables will have less tendency to be acted on against 
the iron pipe pipe, and thus tend to set; but, on the other 
hand, the friction of a juted cable against an iron pipe is 
normally greater than that of lead, although the presence 
of lubricants reduces the difference.—L. К. 

ion No. 1,055.— a car is travelling on a level with its 
xpo ci о ше ordinary Dick-Kerr fitted with two 
30-h.p. motors, and going at 12 miles per hour, what would be 
the amount of current generated and used by applying the 
electric brake? Form of controller, D.E.1 emergency brake., 

Best Answer to No. 1,055 (awarded 10s. ).—Ав C. S. G.“ 
has not supplied all the necessary data certain assumptions 
will have to be made. It is taken that the electric brake 
referred to is the plain rheostatic, in which the motors are 
cut off from supply—paralleled and run as generators by 
the momentum of the car—being loaded on a resistance, 
which is cut out in steps to secure uniform retardation. It 
is obvious at first sight that the amount of current 
genorated will depend on the weight of car and the rate of 
retardation. 'The former has been assumed at eight tons, 
and several values for retardation rate have been taken. 
Further, a value of 25lb. per ton tractive resistance has 
been taken as assisting the retardation—and the momentum 
of the car increased by 10 per cent. of ite weight to allow 
for the rotary inertia of the armatures—tending to oppose 
the retardation. О 

From the fundamental law, force = mass x acceleration 
(either + or -) we get 

Retardative effect 21 Lu 
52:2 
W being in pounds апа ғ the retardation іп miles per hour 
per second. For a retardation of three miles per hour per 
second 


x1:47 7, 


11x8x2240x3x147 _ 2 7001, 
32 2 


The tractive resistance, however, will supply 8 x 25 = 20010. 
of this, so that the net tractive effort required is 2,5001. 
The mean speed during retardation is, of course, six miles 
per hour, ог 8:8ft. per second. Hence the average power 
required at the car wheels in watte 


_ 2,500 x 88 x 746 _ 30,000. 
550 


Assuming uniform retardation, this quantity will be about 
double ів at the instant of commencing to brake, and, of 
course, zero when the car has come to a dead stop. 

The above settles the dynamical part of the question. 
It is now only necessary to determine in what way this 
power is given out by the motors. At the instant just 
before braking the motors were running on line potential 
of 500 volts. Allowing 10 per cent. for C R drop, the 
back E.M.F. of each motor will be 450 volts. When supply 
is cut off each motor becomes a generator, supplying current 
at а pressure of 450 volts. Now, to secure uniform retarda- 
tion, a uniform load should be applied. Inasmuch as the 
speed decreases from 12 miles per hour to zero, the voltage 
will decrease from 450 to 0. Thus it is necessary to cut 
out resistance at the same rate, so as to maintain a 
constant current output, and consequently a constant 
torque on the shaft. 

The mean voltage will be 225 during retardation. The 

watts at wheel tread Taking 85 per 


watts per motor = — — 
cent. as the efficiency, we have that the current per motor 


motor and gear efficiency 


„ 79 amperes. 
225 x 85 x 2 
TABLE I.—Equivalent Current for Various Retardation Rates. 
Rate of Retarda- Ourrent per 
retardation. tive effort Tracti ve Power motor, 
Miles per at wheel resistance. required. allowing 
hour per treads. | 85 per cent. 
second lbs. lbs. Watts. efficiency. 
б. Оаа 4,500 ...... 200 1. 500 136 
Д. uus 5,600 ...... 200 ...... 40,800 ...... 107 
jo sspe 2,700 ...... 200 ...... 50,000 ...... 79 
d. uiuo 1,800 ..... 200 ...... 19,200 ...... 50°5 
Io us 900 200 8,400 22˙2 
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Table I. gives values for several rates of braking, and 
assumes correct braking—i.e., resistance cut out at such a 
rate as to maintain uniform retardation, and the rheostats 
should be so graded as to secure this. The higher rates in 
the above table are, of course, far in excess of the require- 
ments of а service stop. 

Considering the question of emergency stops. In a 
tight place the motorman will, perhaps, throw on to the 
last braking notcb, thus dead-shorting the motors. The 
Instantaneous current rush will be extremely high, but in 
this case tbe current will fall with the speed апа motor 
voltage. 'Thus the retarding torque diminishes, and the 
retardation consequently is a maximum on commencing to 
brake and gradually falls off. This shows the necessity for 
an auxiliary friction brake in such emergencies.—E. V. P. 


Answer to No. 1,055 (awarded 5s.).—It is absolutely 
impossible to foretell the exact current generated in the 
given case unless more particulars than are included in the 
question be supplied. The following, however, will indi- 
eate the general outline of a suitable investigation, and 
will give Mr. Graham some idea how to apply it in any 
case of which he has the full particulars. In the first 
place, assume the weight of the car, including passengers, 
to be 12} tons. For the coefficient of friction between 
wheel and rail take the average value of 30lb. per 
ton. Now, when an electric brake operates the wheels do 
not skid indefinitely, as is possible with an ordinary 
mechanical brake, but the condition may and does approach 
very near to skidding. We can, therefore, take it that the 
maximum power generated will be the equivalent of the 
pull on the rails multiplied by the velocity of the car. 
Naturally, the maximum current will be taken on first 
application of the brake. 


Total force of friction = 30 x 1211. 
Rate of doing work 
1 

= тыы Ыы ЫЫ foot-pounds per minute. 

Equivalent horse-power exerted 
„50x 124 x 12 x 1,760 x 5 

60 x 55,000 
Watte generated — 12 x 746. 


Then on a supposed 500-volt circuit, current required and 
generated 


* 


= 12 h.p. 


~ 12x 746 
500 


This would probably be more than doubled on a sanded 
rail.—I. B. S. 


Answer to No. 1,055 (awarded. 2s.).—In reply to Mr. 
Graham's query, the current generated varies throughout 
the braking operation, falling off as the speed, and there- 
fore the voltage, gets lower, and finally dying away when 
the car stops. It is, therefore, impossible to give any one 
value of current as the answer, but an estimate of the 
duty on the motors may be gauged from а knowledge of 
the ampere-seconds and the maximum current flowing in 
the circuit. These may be measured by placing in the 
brake cireuit à recording ammeter working in conjunction 
with a time-marking device by means of which marks are 
made upon the chart at suitable intervals. 

The following figures obtained by this means relating to 
the performance of Dick-Kerr and Westinghouse motors 
may be sufficiently close to be of use: (1) Car weighing 
10 tons 15ewt., fitted with two 55-һ.р. Dick-Kerr motors; 
rail very greasy ; speed, 12 miles per hour ; ampere-seconds, 
780; maximum current, 152 amperes. (2) Car weighing 
10 tons llewt, fitted with two 30-h.p. Westinghouse 
motors; rail fair; speed, 12 miles per hour; ampere- 
seconds, 550; maximum current, 174 amperes.— TRACTION. 


= 17'9 amperes. 


Question No, 1,056.—The Electrical Engineer, May 51, 1907, p. 764, 
gives & description of a testing tank at Port Dundas, Glasgow, 
of dimensions 6ft. diameter 6ft. deep, to take a load of 5,000 kw. 
at 6,500 volts. Discuss the design of such a tank, especially with 
regard to the permissible current density on the surface of the 
electrodes, the resistance of the water path, and the conductivity 
of the supply water. Has the Glasgow tank proved successful 
for such a large output 


Best Answer to No. 1,066 (awarded 10s.).—It will, 
perhaps, be well to discuss each part of the testing tank 
separately. 

1. Tank.—The tank may be made of three materials: 
(a) metal (iron); (b) wood; (c) porcelain. Porcelain is 
expensive, but otherwise is very good material to use 
both on account of its insulating properties and also because 
it is unaffeeted by heat. It is also not subject to corrosion 
like iron. Mechanically it is, perhaps, not as strorg as 
iron or wood. Wooden tanks are liable to become charred 
due to tbe heat produced, and so in time rot, and water is 
liable to leak ; also, there is the danger of receiving shocks 
from it, since the water soaks through and makes it partly 
conducting. Iron tanks of sufficient size are well adapted 
for such use, although more expensive than wood; the 
tank itself may be earthed (together with neutral electrodes 
if there are any), and thus possibility of shock is obviated. 
The tank may corrode due to leakage currents, but it will 
remain а good time in service before becoming useless. 


2. Water.—The following are particulars of resistances : 


Ohms per cm, 
Puro WATER aieo TF A ⁊ᷣ 66, 000 
Pure water with 4 per cent. dilution of canal water 10,000 
Pure water with 10 per cent. dilution of canal water ,000 
Mixed with equal quantity of canal water . :. 1,000 
Variations with temperature : 
510 ohms (canal water) per om? at . . . . . 50? F. 
ji " B ТРИИ 90° F. 
200 „ 25 i; еа Sees ese esse 1009 Г. 
Specific resistance: 
Ohma at 60° F. 
Distilled water зыш stesso ⁵⁰-R o TM онаа 60,000 
Birmingham tap water 1e ee eene eno eoe oe anna e bees 13,200 
ii сапа] safe 8 455 
Glasgow ee ð§I ( вни бен 17,500 
West London tap wateeee¶s˖n˖¶nnnn . . ẽ . j 


According to J. P. Kempe, of Manchester, for use of 
70deg. F. 50 gallons of cooling water per kilowatt-hour are 
required ; therefore, about 250,000 gallons of water will be 
required at Glasgow per hour working at full load. It 
will be seen that it is impossible to use canal water in am 
iron tank for absorbing 5,000 kw. at 6,500 volts om 
account of low resistivity of tbat kind of water. As & 
precaution against failure of supply water and consequent 
inerease of load due to higher temperature of the water, & 
drain pipe at the bottom of the tank is advisable. 

3. Electrodes.—For economical reasons it is advisable to 
use iron electrodes worked at a current density of about 
two amperes per square inch of surface. This will mean 
an area of about two square feet in case of Glasgow 
installation. 'These should be placed symmetrically at 
120deg. apart and about "in. from the inlet pipe in the 
centre. If current density be too high, corrosion sets in 
rapidly. | 

4. Water-Pipes.—The inlet pipe should be perforated along 
its length so as to allow perfect mixing of water, and thus 
greatest cooling effect. The water supply should be 
regular and uniform, so as to keep temperature as uniform 
as possible and thus prevent fluctuations in the load. 
This pipe should be earthed and preferably surrounded by 
three earthed neutral electrodes placed 120deg. apart and 
facing the other electrodes so as to direct current flow. 
Three outlet pipes should be placed at the top of the tank 
80 as to take away the hot water, and there should also be 
a drain pipe at bottom in case of emergency. The elec- 
trodes should be supported on a triangular wooden framo 
and insulated from same with porcelain insulators, which 
should not be brought too near the tank lest their surfaces 
become damp. The whole should be as rigid as possible, 
and not subjected to much side motion. They can be 
either mechanically lowered or electrically by means of a 
motor from the switchboard. 

A tank of this description, but only 4ft. high, has been 
successfully used at Manchester for absorbing 4,000 kw. at 
6,500 volts for six hours; so there is no reason why this 
should not extend to the case of Glasgow.—M. R. 


Answer to No. 1,056 (awarded бв. ).—On consulting the 
Electrical Engineer of May 21, 1907, it will be seen that the 
Glasgow tank referred to has as electrodes three copper 
rods suspended from a frame and dipping into water in a 


580 
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tank, the dimensions of which are given in the query. The 
water is taken from the Glasgow town (Loch Katrine) 
supply, which, however, was of no use for starting the 
resistance, and canal water had to be used. The water is 
supplied through a central pipe and discharged through 
three radial pipes. The above information, and that con- 
tained in the problem, is practically all that is available 
from the reference, and it is thought, therefore, that the 
discussion of design should be rather broad. This principle 
has, therefore, been adopted here, and refers to the latest 
practice in water resistance design, for further details of 
ж iich the paper read by Messrs. Morcom and Morris before 
the Birmingham Section of the Institution of Electrical 
Engineers on 11th ult, and now being reprinted in the 
Electrical Engineer, should be consulted. 

First, as to current density at electrodes. Experience 
teaches that if a steady resistance or load is to be obtained, 
the maximum current density at an iron electrode must 
nit be greater than one ampere per square inch. If this 
rule be neglected, the corrosion of the iron becomes too 
great for praetical working, and the liberation of gas 
becomes too rapid, causing unsteadiness and variation. Ав 
regards the Glasgow tank, 5,000 kw. of power at 6,500 
у їз have to be absorbed, corresponding to a current of 
&^out 770 amperes, which, according to the above rule, 
requires about 770 square inches of electrode surface, or 
ahout 250 square inches per electrode if three be used. 
With a tank öft. deep, therefore, and the electrodes fully 
immersed, electrodes of about 3}in. periphery are required— 
that is, of diameter rather more than lin. It is not clear 
from the drawing exactly what diameter the electrodes 
a:tually were, but. they appear to be of considerably less 
diameter than this, and, therefore, one would expect a 
ene resistance would be obtained by using larger elec- 
trodes. 

Second, as to the resistance of the water, and, third, as 
to the conductivity of the supply water. These two points 
hal better, be taken together. Distilled water has a 
specific resistance (cubic centimetre) of 600,000 ohms at 
60deg. F.; & normal tap water of 13,200 ohms and a 
normal canal water of 435 ohms. It will thus be seen 
how greatly affected the results are by the kind of water 
used. Glasgow tap water—which would not start the 
action—has a specific resistance which is somewhat high— 
namely, 17,500 ohms. The reason of this apparent failure 
would appear to be due to tbis high resistivity, the reason 
of the success by starting with canal water and continuing 
with tap water either being due to a partial solution of the 
e'ectrodes raising the conductivity of the water, or the 
heating due to the current, which has a like effect. With 
regard to design, the dimensions should be such that, with 
the particular kind of water one desires to employ, the 
voltage drop per foot should not exceed 600 volts. This 
limit appears to be exceeded in the Glasgow design, and it 
is an important point, especially in high-tension work. 

Whether the Glasgow tank is practically successful or 
not I cannot at present say, having no information before 
me; but, in addition to the points referred to above, it 
may be compared with other tanks as follows, which are 
stated to work satisfactorily—namely: (1) a 6,000-volt 
tank, the size of which is 7ft. by 1ft. 6in. by 1ft., and elec- 
trodes not less than 2in. apart; (2) а 6,500 volt tank at 
Manchester, 6ft. in diameter and 4ft. deep, with electrodes 
at 120deg. and 7in. from the neutral; and (3) three tanks, 
each 6ft. by 1ft. by 6in., for 950 kw. at 7,500 volts.—L. К. 


Answer to No. 1,056 (awarded 5. ).— The dimensions of 
a water-load tank of small size to deal satisfactorily with 
large generator outputs depend greatly on the purity of 
the cooling water available. Town's water is generally the 
best and cleanest to use, and after being used in the test 
tank can be passed on to the feed tank as heated feed for 
the boilers, effecting an appreciable saving in the amount 
of coal required for the purpose of the test. Canal and 
river water in large towns varies so greatly in composition 
and conductivity due to trade effluents that its use 
cannot be recommended ; under this heading also comes 
the use of salt and soda in the water, as it is extremely 
difficult to keep the proportion constant, thereby causing 
large variations in the load. 

Кыр of water from the town's mains should be tested 


for resistance at various temperatures, the most convenient 
method being to take the resistance in ohms between 
the surface of electrodes 1ft. square in area and lit. 
apart. This does not give the specific resistance per cubic 
foot of sample, but the results are more convenient for 
calculating the spacing of the electrodes in the tank. The 
resistance of water at various temperatures is shown in 
Fig. 1. The data for plutting the curve having been 
obtained in the way described above, it will be seen from 
the curve that the resistance of the water falls as the 
temperature increases. If vapour is to be avoided, the 
final temperature of the water should not exceed 120deg. F. 
at the outlet from test tank. "The presence of dense vapour 
must be avoided, as it would cause a flash over between 
the electrodes. The current density at surface of electrode 
may be taken as 1:5 to 2 amperes per square inch of 
surface with an ample supply of cooling water. 


TEMPERATURE 
, Fie. 1. 


The quantity of water required for the tank may be 
calculated from the following formula : 


0009 E C T =heat in BTh.U. generated by load, 


where Е = volts, С = amperes, and T = time in seconds; 
1 B.Th.U. being the amount of heat required to raise the 
temperature of llb. of water 1deg. F. Taking the outlet 
temperature at 120deg. F. and inlet temperature 50deg. 
the rise in temperature = 70deg. F... pounds of water 
required per kilowatt-hour 


0009 ECT 
temperature rise 
= Q8]b. per kilowatt-hour. .°, Number of pounds required 


per hour for 5,000 kw. = 48 x 5,000 = 240,000lb., ог 24,000 
gallons. 


_ 0009 x 1,000 x 60 x 60 
70 


„Тест Tank - 


Bact Vaive 
* 


The test tank could be arranged as shown in Fig. 2, 
good-sized pipes being provided for both inlet and overflow. 
The ball valve only comes into action when the feed 
tank gets too full, thus preventing water overflowing the 
sides of the test tank. —A. V. A. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


И thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central - station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ien shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 


We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 


QUESTIONS. 


1,065. I should be ев to learn through your columns the most 
practical method of testing the temperature rise of coil and other 
resistances, and shall also be glad to know what formula to use in 
calculating the rise of temperature of resistance wires. —H. H. C. 


1,066. In converting a steam power-driven engineering shop to electric 
power-driven, what are the chief items to take in consideration, 
and what are the best formulæ to adopt for lathes, slotting and 
planing machines, say, up to jin. cut ; also formula for blower for 
smiths’ fires! —WonRkKsHOr. 


ANSWERS, 

Question No, 1,057.—]t is required to construct some small magnetic 
clutches to convey 2 b.h.p. and 4 b.h.p. respectively at a speed 
of 100 r.p.m. Either the flat-face type or cone clutch would suit, 
but preferably the former, space being very limited. The over-all 
diameter must not exceed Qin., and over-all width, inclusive of 
clutch and armature (or cone), must be kept within 24in. Give 
the requisite ampere-turns and method of calculating the frictional 
coefficient with metal-to-metal surfaces with a given portative 
power and varying angle ot pole-face, What arrangements are 
necessary for de-clutching ! 


Best Answer іо No. 1,057 (awarded 10s. ).—The practical 
method of designing a clutch of this kind is to assume a 
general section as in Fig. 1, and then run through the 
calculation to see if the number of ampere-turns is normal. 
If not, then the shape must be modified. 


Let P = frictional pull in pounds at 4in. radius. 


Px AE тх.“ x 100 „Н.Р. transmitted 
12 55,000 
=4 (for larger size). 
P- 4 x 12 x 55,000 
2пх4х 100 


Then 


= 6501Ь. 


Taking coefficient of friction between faces = 0'2, we got 


End-wise thrust = > = 3,1501b. 


Thus we want the magnet to have a total pull on its 
armature of 3, 150lb. 


A B? 


Pm. 
Now K 


where А = area of pole-face in square inches, В = induction 
across joint in lines per square inch, and К = 72,154,000— 
а constant. 

Area of annular pole-face = 1 x 2 7 x 4 = 25 square inches. 


Area of central pole-face Ar = b square inches. 


Let induction across annular part be B lines per square 
inch. Then induction in central core 


„25 В_; В. 
5 


2 


Attraction due to annular part 
, 25 В? 
72,134,000 | ^ 
Attraction due to central core 
5 (5 В)? 75 B? 
72,134,000 72, 154, 000 
2 
Total pull = 190 B. 
72,154,000 
and this must equal 3,150 as obtained above. 
100 B? 
72,154,000 
B? = 3,150 x 721,340. 
В = 48,000 lines per square inch. 
Total flux = 48,000 x 25 = 1,200,000 lines. 


Mean length of magnetic circuit from figure (dotted line), 
about 10in. 


= 5, 150, 
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By running out the cross-sectional area at various points 
in path of the lines of force the mean area comes about 
nine square inches. Then taking a permeability of 2,000, 
we have 


1,200,000 = 125705, 


9 х 2,000 


which gives C 352530 ampere-turns. 


To allow for reluctance of joint this would be increased, 
say, to 600 ampere-turns. 

The remainder of the desigu will depend upon the voltage 
of supply, and it is quite possible that the space provided 
for the wire will be more than required, in which case it 
will be advantageous to thicken up the iron part a little 
more. An arrangement which would be more efficient and 
which would take up no more room than the above is shown 
in Fig. 2. In this type advantage is taken of the wedging 
action of a conical clutch. 

For the method of calculating the frictional coefficient 
with metal to metal surfaces with a given portative power, 
W, and varying angle a of pole-face, the following 
formula holds : 


| оноп « 2. l. W (R$ - Rr). 
Moment due to friction 3 ein а (RB RJ) ; 
where u = ordinary coefficient of friction for flat surfaces, 
and the other dimensions are shown in Fig. 3. A proof of 
this formula will be found in Goodman’s “Applied 
Mechanics.” | 
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An arrangement for de-clutching is shown in Fig. 2. The 
magnet part of the clutch is loose on the shaft, but is 
driven by a sunk key (shown dotted). Normally, when no 
current 18 flowing round the coils the magnet part is pushed 
out of contact with the armature by a spiral spring. The 


Fic. 3. 


collar on the shaft is simply to prevent the two parts 
separating too far. 

the above description the 2-b.h.p. size has been 
ignored, but from what has been said “A. H. A." will be 
able to fix on the sizes for the smaller clutch.—I. B. S. 


Answer to No. 1,057 (awarded 5s.).—Owing to the very 
limited space available, it is impossible to construct a clutch 
on the ordinary lines capable of transmitting the power 
required at 100 r.p.m. The author thinks the following 
design, if carefully carried out in all the mechanical details, 
will overcome the difficulty in the case of the 2-h.p. 
clutch, but the 4-h.p. is out of question at the speed 
required. Fig. 1 shows the general arrangement of the 


Ove 


dx 
Á ed E Magne} 
RECS r WIRE 
SN T > N Ca 
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clutch. It will be seen that the electromagnet, or clutch 
proper, consists of à deep grooved pulley, made of either 
annealed wrought iron or magnet steel, the exciting ampere- 
turns being embedded in the groove. "The armature is 
formed of four loose pieces of wrought iron, each forming 
& portion of a perfect circle, the inside diameter of which 
is equal to the outside diameter of the electromagnet. 
These portions fit easily into the outside case, which is 
made of brass, and is provided with four driving pegs, 
extending the full width. Other details, such as slip-ringe, 
etc., I presume the querist is familiar with, and need not 
be discussed. 

The calculations for pull, ampere-turns, ete , are based on 
the following data: Assuming the horse-power —2 ; revolu- 
tions per minute — 100; diameter of the electromagnet 


= 7310. ; allowing 14ір. for the case and armature, and 
width of electromagnet 2}in. ; allowing gin. for the case 
and clearance. 

` 35,000 
where R- radius cf electromagnet in feet; P = magnetic 
attraction in pounds; » coefficient of friction, for iron on 
iron = 0°17 ; and N = revolutions per minute. 


_ 6'3 x 322 x P x 0°17 x 100 


„ 2 


55,000 
Р = 1,9001Ь. 
В? А 
П. v P pounds = 72,134,000 


where B = induction density in lines per square inch ; 
А area of both pole-faces in square inches; allowing v the 
coefficient for slip 5/4, v P = 2,400. В in this case should 
be at least 90,000 lines per square inch. 
81 * 10 A 
72:134 x 106 


А = 21 square inches. 


The area of each pole-face being 10:5 square inches. The 
cross-section of the magnet can now be settled; the shaft 
will form a portion, and should be made a good fit, so as to 
avoid loss of lines. Diameter at the bottom of groove 
= 3}in. and width of the pole-face = 4", in. 
III.—The law of the magnetic circuit is 
magnetomotive force 
magnetic reluctance 


2,400 = 


Magnetic flux = 


Using this law it is possible to calculate the number of 
ampere-turns required to produce any prescribed number of 
magnetic lines as follows when dimensions are given in 
inches : 
A T. - v M. x |". x 2122, 
A", р | 

where A Т, = ampere-turns of magnet wire; М, = total 
magnetic lines = A, x B = 10:5 x 90,000; n- mean length 
of magnetic circuit in inches = 05; А, = area of crose- 
section in square inches; и = permeability of iron, which 
according to Hopkinson’s table = 825 for annealed wrought 
iron ; 7 = coefficient of allowance for leakage, which in this 
case will be large, say 5/2. 


А T. = 1:5 x 945,000 x ‘3132 


A Т, = 490. 


The querist will find that he has ample of room for the 
wire required, but to build a 4-h.p. clutch means double 
the iron, and the dimensions given will amply prove that 
this is impossible. The de-clutching is due to the centri- 
fugal force of the armature, the outside case being the 
rotary part when the clutch is not doing work. There is 
no definite method of calculating the coefficient of friction, 
as this depends on the state of the surfaces in contact. 
The following table gives some mean coefficients for a 
horizontal or flat surface : 


95 
10:5 x 825 


Surfaces in contact. State of surfaces. Coefficient of friction. 
Metal on metall Wet 3 
СРУ" Dry. eee 2 
3 suae Grea x. 15 
Lubricated. ...... 08 


Qucstivn No, 1,058. —Тжо similar single-phase watt-hour meters are р 
in cireuit on separate phases of a two-phase system supplying a slip 
ring induction motor. On starting up motor thedirection of rotation 
of meter B is reversed, and not until the motor is up to s 
does it right itself. Also, under normal working conditions, 
meter A runs considerably faster than meter В. The pressures on 
А and B phases are respectively 204 and 200 volts, What are 
the causes of these phenomena ? 


Best Answer to No. 1,058 (awarded 10s. ).—Consider any 
iven load on the motor. If the voltage on one phase 
rops, the current in the other phase must increase by au 

amount great enough to bring up the resultant rotating 
flux (which produces the rotor currents) to its normal value. 
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If the voltage falls still further till eventually it is of less | Question No. 1,059.—Explain fully how the power factor of a plant 


value than the back volts due to the rotating flux, it is 
obvious that the current in its phase will be reversed—that 
18 to say, one phase will be taking power and the other will 
be delivering power back. The reversal of meter B is most 
probably due to an unbalancing effect, such as described 
above, but as it only occurs at starting it almost appears as 
though the trouble was in the rotor winding, phase B 
having different magnetic qualities to phase А, and 
possibly a bad power factor, this accounting for meter B 
running faster than A on normal loads. Again, if the 
meters are connected with their series coils in series in a 
common return wire, the current in one meter when the 
motor starts will lag more than 90deg. with respect to the 
voltage impressed on this meter, thus producing a reversal. 
In this case, however, there is, of course, no current being 
returned to the line as in the case explained previously.— 
BALANCE. 


Answer to No. 1,058 (awarded 78. 6d.).—The reason 
that the meter in phase B is reversed is due to a motor- 
generator effect; owing to want of symmetry phase A 
motors while phase B generates, and is able to overcome 
the supply voltage. Phase B is then giving current to the 
line, and its meter runs in the reverse direction. The 
algebraical sum of readings on the two meters represents 
power taken from mains, but such readings will give an 
amount exceeding that which would be required were the 
motor working properly. We have, from data given in 
the question, that phase B is four volts below that of 
phase А, therefore the rotating field due to phase А, aided 
by the effect of the currents in the rotor, appear to 
generate an E.M.F. greater than the supply voltage of 
phase B. Thus the meter in phase B is reversed. It 
would be worth while to change the meters—that is, put 
the meter that is now in phase А in phase В and B meter 
in phase А. This would give an easy method of finding 
out whether the meters were at fault. The question says 
“separate phases," therefore any reversal due to the current 
coils of the meters being connected in the common return 
need not be considered. With unequal voltages on the 
phases it is to be expected that the meters will give unequal 
readings or undergo reversal even with symmetrical 
machines. When the motor is at full load and running at 
normal speed, the tendency of the meter to reverse will be 
a minimum, but still the effect will be felt. The motor 
should, however, be carefully examined for any inequality 
in the windings. Such inequality may have been caused 
by faulty workmanship or by the endeavour to utilise a 
frame having an unsuitable number of slots. An out-of- 
balance winding would explain the matter at once, and in 
such a case remedy is obvious. M. M. 


Answer to No. 1,058 (awarded бв. ).—F rom the particulars 
stated regarding the phenomena of the two wattmeters, 
which are taken as being single-phase instruments con- 
nected one in each phase of the system, the following 
suggestion would lend itself as a solution to the cause of 
the trouble. It is well known that if a single-phase watt- 
meter is reading power (Ex С), where E and C have a 
phase displacement of much more than 60deg. the instru- 
ment will in all probability commence to read in the oppo- 
site direction, this being due to the flux relation of the 
current and potential elements. In view of this it would 
appear that the induction motor in question when starting 
would do so at a low power factor (cos 6), differ- 
ing in value in the two phases A and B, its value 
in phase B being below 60deg. Since meter A runs 
faster than B, it is evident that the power factor of 
phase B must also be lower than phase A when the 
machine is running, though, of course, W. P." states 
there is & potential difference of four volts between the 
two phases, this, of course, tending, in addition, to cause a 
difference in the meter speeds. А further suggestion that 
eould be put forward is that the currents in the two phases 
of the machine vary in value due to the impedance of each 
of the windings being different, this difference in impedance 
being often due to the stator construction and type of 
winding used. This, again, would cause a difference in the 
power factor of the two phases A and В, and consequently 
account for the speed difference of the wattmeters.—X. 


is improved by the use of over-excited synchronous motors. 
Describe the action of the above on a power load and on lightin 
loads. How is the machine enabled to work under bot 
conditions ? 


Answer to №. 1,059 (awarded 68.).— The wattless current 
in a circuit due to a load of induction apparatus or machines 
having a power factor less than unity causes additional 
heating losses in generator and transmission line, increas 
the drop in the line, and, owing to the demagnetising 
effect of the lagging current on the generator field, а drop 
in terminal pressure results. If this idle current could be 
got rid of or localised in some way, then an increase in 
efficiency aud better regulation would at once follow, and 
the available generator output would be inereased. By 
connecting a condenser or an over-excited synchronous 
motor in parallel with the load, the generator and part of 
the line will be relieved of part of the idle current, and by 
suitably proportioning the size of the condenser or increas- 
ing the excitation of the synchronous motor the power 
factor of the generator may be raised to unity. 
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Fics, 1 AND 2. —ф is the angle of lag and cos ꝙ is the power factur. 


The following example will illustrate the theory. 
Suppose a 500-kw. generator supplies 500 k.v.a. to а mill 
driven by induction motors with an average power factor 
of 7. Then the true power supplied will be 550 kw., but 
the generator heating aad losses are practically equal to 
their full-load value. Let it be required to raise the power 
faetor to unity, thus enabling the generator to deliver its full 
output. Fig. 1 shows graphically the conditions existing. 
The E.M.F. vector lies along AC, and the current vector 
lies along А B. The loss in the motor is taken to be about 
10 per cent. of its rating. The size of motor required 
would be Zeh kw. The output of the generator could be 
increased by 500 — (57 + 550) 2 115 kw., and the regulation 
would be much improved. Fig. 2 shows the conditions 
when a power factor of 95 is required. Cos ф = `7, 
cos фу='95. The leading component of the motor must 
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be equal to E B. The size of motor required is 256 kw., 
and the gain in output is 500 - (568 + 26) 2106 kw. The 
corresponding sizes of motor for power factors of 9 and 85 
are 182 kw. and 152 kw., while the power gained is about 
92 kw. and 75 kw. respeotively. It will be noticed that 
the size of motor required increases very rapidly as the 
power factor approaches unity. Taking into account 
the eost of the motor, it would not be economical 
to raise the power factor above ‘9 — 95. П 
required, the extra power available by using a 
synchronous motor can be taken from the motor itself. 


B 

Fic. 3.—Cos ¢,='95; D B=C G= wattless sige кшн of synchronous 
motor =212 kw.; О E = power component of synchronous motor = 
125 kw.; G E- input to synchronous motor = 246 kw. ; О Н = losses 
in motor—say 25 kw.; H E=output of motor=100 kw. 


Let it be required to determine the maximum output which 
can be obtained from the motor when the generator is 
giving 500 k.v.a. with a power factor of 95, the load power 
factor being 7. Fig. 3 shows graphically the conditions. 
For reasons of economy the synchronous motor should be 
placed as near to the inductive load as possible. The idle 
current will then only circulate in the local circuit formed 
by the motor and load. If any lamps, which are practically 
non-inductive, are connected to the circuit, then the varia- 
tion in voltage at their terminals will be reduced, and, 
therefore, the steadiness of the lights will be improved. 
In fact, the synchronous motor and inductive load may be 
replaced, as far as the lamps are concerned, by a resistance 
which is non-inductive, or nearly so, depending on the 
power factor required in the circuit.—D. H. B. 


Answer to No. 1,059 (awarded 5s.).—It the power factor 
in an electric circuit be less than unity, it is obvious that 
all the current in the circuit is not in phase with the E.M.F. 
producing it. That is to say, if we represent voltage and 
current by vectors, there will be an angle of phase difference 
between the two vectors. The current vector may either 
- lag behind or lead the voltage vector. Generally the current 
will be lagging. 


C 
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Fid. 1. 


Consider Fig. 1. Here the current vector, О C, lags 
behind the voltage vector, О E, by an angle о. Resolve 
O C into the component O D parallel to O E, and the com- 
ponent CD perpendicular to O E. Then, evidently, OD 
will be the component of the total current in phase with 
the E.M.F., and D C a component lagging 90deg. behind 
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the E.M.F. The actual power in the circuit will be repre- 
sented by the product of ОЕ and OD. If, now, we 
neutralise the wattless component, D С, of the total current 
by introducing а new current, D C', equal and opposite to 
it, it is evident that the total current in the circuit will 
become equal to О D, and will be exactly in phase with the 
voltage, thus giving us a power factor of unity. The 
power in the circuit will not be affected. To neutralise 
the component D C in this way, we need a current equal 
to D C, but leading the voltage by 90deg. То get this 
leading current the circuit must, as is well known, have 
some capacity. This capacity may be provided by connect- 
ing condensers or over-excited synchronous motors to the 
circuit. When used for this purpose synchronous motors 
are sometimes known as “rotary condensers.” 


Fic. 2. 


The condenser action of an over-excited synchronous 
motor may be simply shown as follows: In an alternating- 
current generator the excitation required to produce a 
given terminal voltage will, as is well known, depend upon 
the phase relation of voltage and current in the armature. 
Conversely, in the synchronous motor this phase relation 
will depend on the excitation for given terminal voltage. 
In Fig. 2, let O E = constant terminal voltage of motor; 
let OC represent the current taken by the motor, lagging 
behind the terminal voltage by an angle w; let O N (in 
phase with O C) be the resistance drop of the motor, and 
О M its reactance drop (perpendicular to О С). Then OZ 
will be the motor impedance drop. Now, the terminal 
voltage, O E, is the resultant of the back induced voltage 
of the motor and the motor impedance drop. In the 
diagram (Fig. 2) we already know the magnitude and 
phase of the motor terminal voltage, O E, and the motor 
impedance drop, O Z. Hence find the motor back induced 
voltage. In this case it is represented by O E. The 
value of O E' will obviously depend on the motor excitation. 
If, now, this diagram be constructed for а case in which 
the current leads the voltage O E, it will be at once seen 
that the back induced voltage, O E', will have to increase 
in order to get the resultant (constant) terminal voltage. 
Conversely, if we increase the back induced voltage (by 
increasing the excitation) we shall cause the armature 
eurrent to lead the terminal voltage. Similarly, by 
decreasing the excitation, the current may be made to 
lag still further behind the terminal voltage. "Thus by 
over-exciting a synchronous motor the current which it 
takes may be made to lead the voltage. By varying the 
amount of over-excitation we can vary the amount of this 
lead at will. Thus the over-excited synchronous motor 
behaves like a condenser of variable capacity. Finally, 
whether the current in the circuit lags behind, is in phase 
with or leads the voltage i. e., whether power or lighting 
load—the power factor may be brought up to unity if 
required by suitable adjustment of excitation. To get the 
power factor under complete control, it is evident that the 
synchronous motor must be of suffieient capacity to deal 
with all the current. It is, therefore, very desirable that 
the motors should be usefully loaded in order to defray as 
d as possible their initial cost and upkeep.—DAN АР 

АМ. : 


[Other replies to Question No. 1,059 will be given in our 
next issue. —Ep. Z. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY | resultant of these two, О В, gives the E.M.F. available 


PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construetion work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 


apt to be discarded, owing to the space they would occupy.. 


QUESTIONS. 


1,067. What is the best method of laying cables in a power-house 
between machines and switchboard? Give sketches showing 
method of fixing both high-tension and low-tension cables, both 
lige run in subways and in a trench in engine-room floors.— 


1,068. А four-pole, 440-volt, compound, cumulative, direct-current 
motor, 45 h.p., with wave-wound armature (one set of brushes), 
710 r.p.m., has four coils on the armature burnt out. Оп 
Керри to start the motor after repair the motor makes опе- 
quarter of a revolution, then pulls up dead. Also it is found 
considerable force is required to move the armature round when 
no current is passing through the armature (brushes being lifted), 
but with the shunt field fully excited. The connections are gone 
through, and apparently the only thing wrong was that two 
adjacent commutator bars were short-circuited. Give explana- 
tion of behaviour. Diameter of armature 15jin., length 94ір., 
69 slots gin. wide, 348 conductors, 137 commutator bars.— 
J. WALKER. 


1,069. Explain the process of calculating the magnetising current of a 
two-p induction motor; also the rotor current in a star- 
connected three-phase rotor in a two-phase stator.— Roron. 


ANSWERS. 


Question No. 1,059.—Explain fully how the power factor of a plant 
is кро by the use of over-excited synchronous motors. 
Describe the action of the above on a power load and on lightin 
loads. How is the machine enabled 

conditions ? 


Answer to No. 1,059 (awarded 5s. ).—Before commencing 
to describe the operation of a synchronous motor for use as 
a machine to improve the power factor of a transmission 
line, it might be well to enumerate a few of the effects of 

ing wattless current in a system. The following are 
a few of the more important: (1) increased generator 
output for a given amount of real power ; (2) this increased 
current exists at a time when the armature coils of the 
generator have such a position with respect to the field 
that the etising action set up by the armature 
варои 18 ороо to those of the field ampere-turns, 
and is, therefore, demagnetising ; (3) increased field current 
required, therefore more field losses. 

A cheap solution of the problem of improving the 
efficiency of à power transmission line running at a com- 
paratively low power factor, which can be due to a number 
of induction motors taking power and running at light 
loads, is to install one or more synchronous motors at the 
receiving end of the line, the excitation of the motor being 
adjusted so that the leading current which is taken by it 
exactly balances the lagging current taken by the load. 
The wattless current is thereby entirely confined to the 
local circuit formed by the synchronous motor and the load, 
while the line current is in phase with the potential 
difference at the receiving end of the line. The synchronous 
motor here plays the part of a compensator for the wattless 
current of the load, and at the same time can be used to 
give mechanical power if required. The working vector 

iagram of such a machine which shows approximately the 
theory and marked stability, is given in Fig. 2. Thus, 
suppose the potential difference across the armature of the 
machine and the exciting current are maintained constant. 
Let V = potential difference, E= open-circuit E. M. F. corre- 
sponding to given exciting current, and I = armature 
eurrent per phase. In what follows we shall consider the 
action of one phase only, so that the reasoning will apply 
to both single and polyphase motors. 

Let О V = V denote the potential difference and О E = E 
the E.M.F. induced in the armature winding. The vector 


to work under bot 


for overcoming the armature impedance. The current is 

represented by О II, and lags behind О Е by an angle 
armature reactance . If O T =projec- 

armature resistance 

tion of O I on O У, and O I” -= projection of O I on ОЕ 

produced: backwards, then V x OT ( = У I cos )I O V) 


represents the total electrical power supplied to the motor 


whose tangent = 


| | Feo C. Sr 


Halo Sw. ттн O, KN 


ОС. BARS (Ge e изо f tech Cr At 
Fie. 1. 


(excitation not included), while E x О I” (=E I cos 6) 
represents that portion of the total power which undergoes 
conversion into mechanical power. t the load is suddenly 
decreased acceleration begins to take place, and the vector 
O E swings forward —i. e., in a counter clockwise direction) — 
gradually gaining in phase on О V. The effect of this is 


Fic. 2. 


to reduce O R and so reduce the current O I in the same 
ratio. The driving power, Ex O I" (by driving power is 
meant power which actually undergoes conversion into 
mechanical power; it therefore includes power lost in 
overcoming frictional resistances), is thereby decreased, 
and this decrease will go on until the driving power 
becomes equal to that required to deal with the decreased 
load. The opposite effect takes place with a sudden 
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increase of load. Thus the current automatically adjusts 


itself as re magnitude and phase to the exact value 
required; hence the motor is running under stable con- 
ditions. 
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Fig. 1 shows the connections for such a machine to the 
line КЕР phase taken as an example), with the necessary 
controlling and synchronising gear; an ammeter or watt- 
meter is generally included in the circuit, though the power 


OVERLOAD CAPACITY KW. 


1600 


MOTOR EMF. 
Fic. 4. 
factor of this portion would below. For starting purposes 
a small auxiliary motor is usually installed, the same being 


de-clutched, if necessary, afterwards. Fig. 3 shows the 
relation connecting the driving power of the machine with 


lin TER одо — 


ARMATURE ` CURRENT 


CURRENT. 

BEFOPE А-В. I Lacs IMPRESSED ЕМЕ 

AFTER А-В I LEADS # ~ 
Fra. 5. 


C Exciting 


the angle of advance of motor E.M.F., indicating very 
clearly that corresponding to each excitation (or each value 
of the motor E M.F.) there is a certain maximum load, 
represented by the top of the curve—viz., at A B—where 


it becomes horizontal, and where the stable descending 
branch passes into the unstable ascending one, beyond 
which the motor will refuse to run. This maximum load 
is seen to increase with the excitation, and the relation 
connecting the maximum load with the motor E M.F. is 
represented graphically in Fig. 4. From this it will be 
seen that if a large overload capacity is desired, the motor 
E.M.F. should have a relatively large value. One of the 
most useful curves relating to a synchronous motor is that 
shown in Fig. 5, and known as the V curves on account of 
their shape; these curves show the relation connecting 
excitation and armature current. It is evident that as the 
exciting current increases, the armature current decreases 
to a minimum value, and for still higher excitations again 


| increases. This variation of the armature current with 


varying excitation is an important characteristic of the 
synchronous motor, first pointed out by Mr. Mordey. The 
variations in the armature current for a given range of 
variation in the excitation are greater at lighter loads, and 
the curve obtained when the motor is running light is 
more V shaped than that for heavier load.—X. 


Answer to No. 1,059 (awarded 5s.).—Synchronous 
motors may be used to compensate the low power factor of 
a system in two ways: (1) by running the motor light, 
the motor doing no external work, and being used only for 
improving the power factor; (2) by allowing the motor to 
do external work, besides improving the power factor. To 
fully consider the action it will be advisable to first con- 
sider case 1. 

In dealing with synchronous motors, as with direct- 
current motors, we have three Е M.F.’s to consider: (1) 
the impressed or line E.M.F.; (2) the back or induced 
E.M.F.; and (3) the resultant E.M.F., which is the E.M.F. 
available for overcoming the resistance and reactance of 
the motor armature. Now, in the case of a direct-current 
motor the relation between these quantities may be 
algebraically represented by the equation : 


E, = E; Ez, 
where E, = resultant ЕМЕ; Е = back ЕМЕ; 
and Е; = impressed or line E.M.F. In the case 
of а synchronous motor these E. M. F. s cannot 


be 80 simply expressed, as they are not in phase 
with each other. Now, with a direct- current motor 
running light, if we alter the excitation the motor will 
alter its speed to correspond, and the back E. M. F. will 
remain constant. With a synchronous motor, however, 
the speed must be constant independent of the field 
strength, and as the line E. M. F. is also constant the back 
E. M. F. will alter, and this will result in an alteration of 
the phase relations between the various E.M.F.’s. To 
make this clearer, consider the vector diagrams (Figs. 1 
and 2) Fig. 1 represents the approximate conditions of 
the various E.M.F.’s in a synchronous motor with a given 
excitation. Let the vector E; represent the impressed 
E.M.F. and E; the back E.M.F. Owing to the induction 
of the motor armature, E, will not be in exact opposition 
to E; but will take up some such position as shown, and 
by construction, shown, we now get the resultant E. M. F., 
E, this being the E.M.F. available for overcoming the 
armature impedance. E, is also the resultant of two other 
E. M.F.'s—viz , the C R drop due to the resistance and the 
p L С drop due to the reactance of the armature, these two 
being in quadrature with each other. By construction we 
can obtain these components—viz., О D, representing the 
C R drop, and D E, the reactance drop—the angle E, O D 
being such that 
tan E, O D= P L. reactance 


R resistance 
Since the current will be in phase with the C R volte, the 
eurrent vector will lay along O D, and will have a value 
O C which will be given by 
C x 535 
J R24 p La 
and the angle Ө, will be angle of lag between the current 
and impressed E.M.F. Now let the excitation be increased 
such that the back E. M. F. becomes equal to О Ez (see 
Fig. 2) by the same construction as in Fig. 1. We now get 
the resultant voltage given by О E,, and the phase direction 
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of the current is given by О D', the value of the current | а lighting load it would be necessary to run the motor 


now being given by 
Gn, 
on ee c ШЕИ 
VR? +p? 12 
and we now see that the current vector leads the impressed 
E.M.F. by the angle 0, the power factor now being a 
leading one. From this we see that increasing the excita- 
tion on a synchronous motor increases the power factor. 
We will now consider the case of a synchronous motor 
running under load, the induced E.M.F. and excitation 
remaining constant. Since the speed also remains constant, 
with an increase of load, in order to allow the necessary 
current to flow, to overcome the increased torque the 
resultant E.M.F. must increase, and this can only be done 
by an alteration in the phase difference of the back 
E.M.F. This is shown in Fig. 3, as the various vectors 
have the same significance as in Fig. 1. The full lines 
represent the machine running light when a load comes on. 
Since the back E M.F. is constant, its vector will move 
along the semi-circle of radius О Е, and will take up 
some such position as shown, until the resultant E.M.F. 
has increased to a value sufficient to allow enough current 
to flow to overcome the torque, the resultant E.M.F. being 
now shown by the dotted vector О E,. The current 
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vector will now be represented by O C, it values being 
given by 


, 


—_ — A 

NAR pë L 
and the angle of phase difference being now 0, by a 
further inerease of load, O C, will come more and more 
into phase with O E; and may slightly lead it. It will thus 
be seen that with a synchronous motor under load the 
power factor is to a certain extent increased with the load, 
and by suitably adjusting the excitation on light loads may 
be made to lead with an increase of load. 

The principle of working is the same for either a lighting or 
power load. With a power load, however, the power factor 
would average between 7 and ‘8, and would be approximately 
the same all day. In the case of an alternating-currentlighting 
load the power factor during full load would be fairly high, 
as the transformers would be well loaded. With the load 
coming off this would rapidly fall, until when there were few 
lights кш used the power factor would be low, owing to the 
number of lightly loaded transformers on the mains. With 

a power load it should be possible to arrange to have 
several synchronous motors installed, and by arranging the 
excitation the power factor could be kept up. With purely 


C,- 


light to compensate for the power factor unless it could be 
used to drive the auxiliary machinery, such as exciters in 
the power station. It should be remembered in considering 
the installation of synchronous motors that with a high 
power factor the regulation of the generators is greatly 
improved, and on a rapidly varying power load this considera- 
tion would be of importance, whereas in the case of a lighting 
load the load comes on steady and the regulation can be 
easily attended to. Where both lighting and power are 
supplíed from the same mains, the better regulation with 
synchronous motors would be of great advantage.—E. V. C. 


Answer to No. 1,069 (awarded 5s.).—For a thorough 
investigation of this problem we had better consider: 
(1) the cause of а low power factor; (2) the effects of 
“lagging wattless currents" on power station equipment ; 
and (3) the effects of “lagging wattless currents” on the 
supply circuits. 

The Cause of Low Power Fuctor.—One of the most prolific 
sources of relatively low power factor conditions is found 
in the supply of power to induction motors. The current 
taken by an induction motor may be considered as being 
made up of two components—namely : (1) a power con- 
ponent in time phase with the impressed E M.F., and (2) a 
wattless magnetising current, which gives rise to power 
factors below unity. 

The Effects of Lagging Currents on Power Station Equipment.— 
Lagging wattless currents give rise not only toan increased 
generator armature current for a given amount of real 
power, but this increased current exists at a time when 
the armature coils are in such a position as to produce a 
demagnetising action on the field. To keep the generator 
E.M.F. constant under such conditions requires an increased 
field excitation by an amount, which in some cases may be 
so great that should a heavy inductive load be suddenly 
taken off the voltage may run up to the danger point 
before the field current can be reduced. As stated above, 
low power factors mean increased current, and as a safe 
temperature rise, and, therefore, the rating of the gene- 
rating equipment, is largely limited by the value of the 
armature current irrespective of its pbase relation, it is 
evident that the idle currents limit the possible amount of 
useful currents which may be derived from an alternating- 
current generator. Further, the increased field currents 
necessary with loads having low power factors give rise to 
increased field copper and core losses, which also add to 
the temperature elevation. 

Effects of Lagging Currents on the Supply Circuits. Low 
power factors result in increased line drop, due to increased 
current necessary for a given amount of real power, also 
to an increased power loss in the line, which depends upon 
the square of the total current flowing, so that a small 
decrease in power factor results in a much more rapidly 
increasing line loss. To neutralise the above detrimental 
effects in the generating and 5 equipment and 
supply networks, it is desirable to supply these lagging 
eurrents from another source if possible. This may be 
accomplished by means of synchronous apparatus, from 
which, by proper manipulation, leading currents may be 
obtained to supply the lagging currents. Hence an over- 
excited synchronous motor can improve the general regula- 
tion and efficiency of the system as a whole.—CHaAs. D. 
WHARLDALL. 


Answer to No. 1,059 (awarded 6з. ).—1f the excitation of 
a synchronous motor is increased, the armature current wll 
flow with smaller angle of phase difference between applied 
and back voltage, and the motor will, therefore, lag by a 
smaller angle, and C cos ф will approach nearly to C. 
When the excitation is such that the armature current is 
in phase with the back E. M. F., cos ф will be nearly equal 
to unity, and the current required to drive the motor will 
be а minimum. On increasing the excitation, the angle ф 
will change its siga—ie, the current supplied will get 
greater for the same load, and will lead the voltage 
instead of lagging bebind it. An abnormal increase of 
excitation will increase the armature current on accuunt of 
the great phase difference between the current in the 
armature and the voltage. For every load there will bea 
certain value of the excitation which will give the lowest 
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value of armature current—:i.e., the highest power factor 
and smallest idle component of the current. 

Before describing the effect of over-excitation on the 
lant, it is necessary to show what occurs in the motor. 
t may be seen in Fig. 1 (vee curves) that with 1:5 amperes 

excitation the armature current is very nearly in phase 
with the back voltage, and the current required by the 
motor is а minimum. On decreasing the excitation the 
current lags behind the back E M.F., and a greater armature 


EXCITING CURRENT 


Еа. 1. 


eurrent is required, due to the decreased field, and because 
the total current supplied must increase in a greater ratio 
than the weakening of the field, because only the portion 
C cos ¢ is active and ¢ increases as the current lags behind 
the back EM.F. Hence the curve rises for excitations 
higher than 1:5 amperes, due to the fact also that the 
armature current will lead the baek E.M.F. in phase, so 
that a smaller and smaller component of the current 
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supplied to the armature reacts on the fields so as to 
produce rotation. It is evident from the difference in 
inclination of the two limbs, А B of the vee curves, that 
the alteration in the strength of the field produces but a 
small change in the armature current, and that almost 
the whole change is caused indirectly because of the 
alteration in the /ag of the motor armature which follows 
the change of field; this point should be kept in view 
when considering the action of an increased power factor 


on а motor. Fig 2 shows the relation between exciting 
current and power factor. The no-load curve shows how 
quickly the power factor changes with the exciting current 
in the case of a motor running light. 

Having described the effects of a variable power factor 
on the motor, we can now proceed to show the effect on 
the plant or circuit. Assuming we have a synchronous 
motor driven by an alternator, if the motor is so excited 
that it gives a voltage equal to that of the alternator the 
motor will lag slightly behind exact opposition in phase 
to the alternator, but since it runs in synchronism its back 
E.M.F. will be equal to that of the alternator. The phase 
and amount of current will vary with the load on the 
motor, and will also lag behind the generator. 

Let O E, = voltage of alternator; О E, = voltage of 
motor; E, — resultant voltage; O L - energy component 
of the resultant E.M.F. in the circuit and is in phase 
with current; ф = angle enclosed between О L and voltage 
of machine; C., = current of alternator; and C. = current 
of motor. Assuming the motor voltage, О Е, (Fi . $), is 
smaller than O E, the current vector, O C, will rotate 
backwards towards О Е,, so that the current is almost in 
phase with О E,. The current given by the alternator has 
increased because the component О C,, is greater; also, is 
the power given to the motor greater, since О Е, and 
О Ce, is increased. It is thus seen that decreasing the 
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excitation of the lagging machine has the effect of increas- 
ing the power supplied by the other to drive it. Again, 
if the excitation of the motor is reduced to D E, the 
motor will receive an increased amount of power and will, 
therefore, accelerate. The phase angle of the circuit will 
consequently increase, hence a decreased power factor. On 
increasing the excitation (Fig. 4) of the motor O E, 
the two voltages become more in opposition, and resultant 
voltage and current have decreased. The power factor is 
seen to be higher. The angle of lag of the current in the 
plant is CO Ex, and the cosine of this angle will be the 
power factor of the whole circuit. The action of an 
increased power factor on a power load is to increase the 
efficiency of the motors, as C cos ¢ will be nearer C; also, the 
current and voltage being nearer in phase, there will be 
less negative power, and the power developed in the circuit 
will have its greatest value. In a lighting load, there being 
no self-induction, there will be no difference in phase 
between voltage and current, and cos ¢ should be constant 
and equal to unity. Any well-designed machine should be 
able to stand the variations mentioned, margin being 
always allowed when designing. 

For further information on this subject I beg to refer 
“К. M. M." to Prof. C. Е. Smith's book on “Alternating 
Currents.”—OscaR DINERMAN. | 


[The best answer to Question No. 1,059 will be given in 
our next issue. —E»p. К. K.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it 


QUESTIONS. 

1,070. Compare in regard to inital cost, attendance, running costs, 
ease of speed regulation, and life, the relative advantages of 
direct-current and induction motors (including the squirrel-cage 
motor) for (a) heavy starting torque; (5) light starting torque 
and heavy overloads; (c) medium starting torque and equable 
running loads. Include also the cost of suitable starting gears in 
each case.—A. G. Lonvon. 

1,071. Explain the theory and construction of auto-transformers as 
employed to reduce the supply voltage for use with metallic- 
filament lamps.—E. C. O. 

1,072. Given a three-phase overhead transmission line, 1,000 yards 
long, each conductor being: bare copper, and the conductors 
occuping the three corners of an equilateral triangle with 20in. 
sides, generator voltage 650, frequency 50, give & method of 
predetermining the voltage drop (as measured between any two 
phases) between the generating and receiving ends of the line, 
working out tlie above as an example. Take two cases—viz , one 
with a load having a power factor of ‘75 and the other with a 
power factor of unity—line current in each case 200 amperes. 
DT what is the actual power lost ia the line in each case.— 

ANSWERS. | 

Question Мо. 1,059.—Explain fully how the power factor of a plant 
is improved by the use of over-excited synchronous motors. 
Describe the action of the above on a power load and on lighting 
loads. How 
conditions! 


Best Answer to No. 1,059 (awarded 108.).— The method 
of improving the power factor of.a circuit stated in this 
question is based on the fact that by varying the excitation 
of a synchronous motor it may be made to take either a 
leading or a lagging current. A lighting load has, as a 
rule, a high power factor, but in a circuit containing induc- 
tion motors there is usually а large phase displacement, 
as an induction motor takes a large wattless magnetising 
current, especially when starting or when running at light 
load. In a synchronous motor the resultant E. M. F., e, 
is the difference between the impressed E M.F. and the 
component of the counter E M.F. which is in phase with 
the applied volts. The armature current is given by the 
formula 


is the machine enabled to work under both 


Current: 
impedance 

The impedance of the armature may be resolved into 
its two components—i.c., ohmic resistance and magnetic 
reactance. The drop in volts due to the former will be in 
phase with the armature current, but the reactance volts 
will lead it by 90deg., since they will have their maximum 
value when the current is zero. 


X о 


Fig. 2. 
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The relation between these different quantities із best 
shown by means of a vector diagram. Draw О X equal to 
the resistance drop, and O Y at right angles to O X equal 
to the reactance volts; then X Y will represent the 
impedance drop (see Fig. 2). Let OA (see Fig. 1) repre- 
sent the improssed volts, and А В the counter E M.F. At 
no load the angle O A D will be small. O B will represent 
the resultant E.M F.—i. ., the volts which drive the 
current through the armature impedance—and is, there- 
fore, the same as X Y in Fig.2. Lay off from OB the 
line OC во that the angle BOC equals the angle Y X О. 
Then the vector OC represents the armature current, 
since О X, the ohmic drop, is in phase with the impressed 
E.M.F. Using counter clockwise rotation of vectors, the 
angle C O A will represent the angle of lag. Let the 
excitation be increased, thereby increasing the counter 
E.M.F. from B to B'. Set off the angle B' O C' equal to 
Y X O as before (since the ratio between reactance and 


resistance is practically constant), and the current vector 
аа now lead the impressed volts by the angle 

The ваше effect can be produced, but to only a limited 
extent, by loading the synchronous motor (keeping the 
excitation constant) as the increased current necessary to 
provide the additional torque will be supplied by a decrease 
in the component of the counter E.M.F. in phase with the 
impressed voltage, since the speed of the motor is constant. 
The vector O D will now swing into the position O B" as 
shown by the dotted line, and the current vector to the 
position О С”. It is thus seen that а synchronous motor 
can be made to take a leading current, and so may be used 
to raise the power factor of the circuit to which it is con- 
nected. Since а rotary converter is a type of synchronous 
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motor, it may be used for the same purpose. The resuits 
obtained by this method are clearly shown by the curves 
in Fig. 3. The curve shown by a full line is known as the 
“У” curve, and is obtained by plotting armature current 
against excitation. The curve shown by the dotted line 
gives the value of the power factor for the same excita- 
tion.—E. J 
Question №. 1,060. —Explain fully the Merz scale of charges for 
electric power users and the advantages of same to the 
consumers and the supply company ; also disadvantages, if any. 
Best Answer to No. 1,060 (awarded 10s.).—Since the 
cost of production and capital outlay depend on the load 
factor and diversity factor of a given load, the price charged 
for energy should take into account both these factors. It 
also sometimes happens that the power company goes to a 
great expense in order to connect up a consumer, the con- 
sumer afterwards taking very little energy. In this case, 
again, it is necessary that the consumer should pay annually 
a sum which partly or wholly overcomes the interest on 
the capital expended to connect up such aconsumer. The 
“ Merz" scale of charges to a certain extent takes into 
aecount allthese factors. In this case a fixed charge of 
so much per annum, say, for instance, £9 per kilowatt of 
maximum demand plus a uniform charge per unit, say, for 
instance, ‘25d. per unit. The maximum demand here referred 
to, however, is not the maximum demand as ordinarily 
spoken of, but is a figure arrived at by taking note 
of the maximum number of units used in any one 
hour of the month, quarter, or year, as the case may 
be, over which the maximum demand is intended to apply. 
This figure is arrived at by an attachment to the ordinary 
meter, involving, among other thiogs, the addition of a 
clock, which, once every hour, sets back a certain part of 
the mechanism to the starting point, allowing an indicating 
ncedle to be turned round by the ordinary rotation of the 
meter and to indicate directly the number of units used 
during this time. The indicating needle does not return 
to zero, but remains in the position in which it has been 
left, unless the number of units used in any succeeding 
hour should be greater, in which case the needle advances 
accordingly. There is, of course, an arrangement for 
resetting the needle to zero at the beginning of any fresh 
period, such as the first of the month or the first of the 
quarter. The price per unit paid is fixed according to how 
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it affects the cost of production, and will, therefore, depend 
on (a) the load factor, (5) the number of units sold annually 
to each consumer, and also (c) the manner in which the 
additional load will affect the present load at the station. 
The fixed annual sum will depend on the capital expended 
to connect up the new consumer, and also the diversity 
factor of the new load, so that this method of charging is 
тр ае and ean be varied to suit each particular load. 
e advantages to the supply company are: (1) The 
consumer in order to cheapen his bill tends to make his 
load factor as high as possible, with the conscquent advan- 
tages at tho station ; also the more the consumer takes the 
cheaper does his rate become, and thus he tends to make 
full use of the copper in the mains, which is a source of 
great expenditure with power companies. (2) Even if the 
number of units sold is few, the company is partially 
repaid by the fixed sum per annum. The advantages to 
the consumer аге: (1) It allows an intermittent load to be 
recorded at & much lower figure than where the actual 
.maximum demand used at any one time is recorded—that 
is, the consumer may have momentary peaks of high value, 
but, provided his mean over the hour is fairly small, these 
peaks will not affect his bill as much as the old maximum 
demand system. 

With regard to the disadvantages, they cannot be serious 
in any case, since the system is so flexible as to be applied 
advantageously to any consumer. The addition to the 
meter may be looked upon as a disadvantage, but it is 
no worse than the other maximum demand indicators 
which are in use, except, perhaps, a little more com- 
plicated.— M. R. | 


Answer to No. 1,060 (awarded ós.)—The * Merz” 
indicator was specially designed for the benefit of large 
users of electric power to enable the scale of charges to be 
proportioned in accordance with the maximum demand 
during any particular period of working. The indicator 
is designed to register the integrated maximum values of 
the power used during one hour, and at the end of each 
hour the indicator automatically resets itself to zero. The 
same result could, of course, be obtained by observing the 
maximum values of the power consumption taken many 
times during the hour and integrating them. The result 
gives us an integrated value of the average maximum load 
during one hour. Assuming P is the variable amount of 
power consumed, and T is the interval of time between 
each resetting to zero, the indicator registers the maximum 


value of 
177 
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The indieator should be considered as an auxiliary 
attachment to the ordinary watt-hour meter. The chief 


points of construction are the dial pointer which is driven 
by the meter gearing, an indicating dial, and a clock, the 
latter for periodically resetting the instrument at the end 
of each hour. In the figure the toothed wheel, A, ia 
driven by a suitable train of wheels from the meter gear- 
ing; the wheel A also carries а driving piv, F. The ratio 
of the driving wheels is arranged so that the pointer moves 
through somewhat less than one revolution. The driving 
pin, F, actuates another pin on a toothed wheel fitted to 
the same spindle to that which carries the pointer. The 
pointer is hell in its maximum position by means of 
a ratchet and pawl, which prevents it being reset to zero 


by the automatic action. Another toothed wheel, B, also 
on the same shaft gears in a quadrant, Q, which is moved 
through the maximum angle by the meter gearing. The 
quadrant is pushed back to its original position at the end 
of each hour by a lever movement actuated by the clock. 
The meter reader at the end of, say, each month releases 
the ratchet and pawl mentioned above, and pushes the 
pointer back to the zero stop. If, after any automatic 
resetting of the pointer by the clock, the load increases, the 
toothed wheel and pin will move further round before the 
resetting arm again works, which will allow the pointer to 
give a higher reading. The resetting automatic movement 
is practically instantaneous, and does not introduce any 
error during the hour's integration. 

The advantages of tbe indicator would appear to be 
rather in favour of the consumer, insomuch that the sudden 
fluctuations of load caused by starting of heavy motors are 
not registered against him. It is clear from the above 
description that the meter will only register the maximum 
load averaged over one hour, which is a very useful period 
in fixing a suitable charging rate. It is frequently necee- 
sary for the supply company to guarantee that the price 
should not exceed a certain value, and also to offer a rebate 
on the total consumption. This can be easily calculated with 
the “Merz” indicator. The meters and attachments 
require careful manufacture and adjustment, and it would 
not pay to install them except in fairly large consumer.’ 
premises, where they would receive careful attention. This 
class of meter is also of advantage with an unbalanced 
three-phase load, as only one indicator is required. The 
scale of the indicator may be designed to indicate the power 
in units to be charged at a higher rate (as in the origin: 
“ Brighton " system), but for general power scheme purposes 
it is convenient that the indicator should read in units 
which are charged at а low rate and а rental charge per 
kilowatt of maximum demand.—K. | 
Question No. 1,062,—In Ваїсо К boilers of both land and marine 

types it is noticed that a slight bending of the bottom two rows 
of tubes (over the centre of the fire chiefly) takes place, always 
in a vertical plane and with the concave side of the bend 
towards the fire. The bending only takes place in the first 
chamber, just over the fire, and is always upwards, Why? 

Bést Answer іо No. 1,062 (awarded 10s.).—Owing to 
their position, the tutes in the bottom row of Babcock 
boilers are subjected to a higher temperature than the 
tubes in the other rows. Tho result of this is that the 
bottom row of tubes expand more than the others, and 
will be under compression when the boiler is steaming. 
When the capacity of the material to withstand this strain 
is not the same at all points, the tube will bend and curve 
inwards where the material is weakest. Now it is found 
that after a tube has been in use for some time, in the 
bottom row, that the material where exposed to the fire 
has deteriorated to a very marked degree when compared 
with the rest of the tube. Especially is tbis the case when 
the tubes contain scale. The underside of the tubes, over 
the fires, being, therefore, less able than the top to witk- 
1 the strain, the tube bends and curves upwards.— 

W. 


Answer to No. 1,062 (awarded 7s. 64 ).— The cause of 
the tubes of Babcock and Wilcox boilers having a tendency 
to bend in the opposite direction to that in which the fire 
is situated appears to be somewbat as follows. Suppose 
the tubes to be in a condition without stress when the fire 
is first lighted, then when the boiler warms up and the 
fire attains its maximum temperature, owing to there being 
a deposit of mud on the lower side of the tube, and also 
through its being nearer the fire, this portion is raised 
to а temperature very much higher than the upper 
portion, the result of this being to impose а tensile 
stress in the top haif and a compressive stress in the 
lower half of the tube due to the bottom expanding to 
a greater degree than the top half. The lower portion of 
the tube, in fact, gets raised at times to nearly a red heat, 
with the result that it is stressed slightly beyond its 
elastic limit, tho latter being comparatively low at this 
temperature. Now, when the boiler cools down there will 
be, as а consequence of the bottom portion of the tube 
contracting to a larger extent than the upper portion, а 
tensile stress set up in the lower half of the tube and & 
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compressive stress in the upper part of the tube, and 
owing to both portions being nearly about the same 
temperature at this time they will be both stretched to 
the same extent, and so it is seen that as the boiler is 
repeatedly heated and cooled the tubes exposed to 
the greatest heat gradually acquire a permanent set.— 
S. F. SMITH. 


Answer to No. 1,062 (awarded 5s. ).—The bending of the 
tubes complained of is probably due to the position of the 
brickwork in the furnace. The design of the Babcock and 
Wilcox boiler is such that the tubes should be perfectly 
free to expand, the weight of the tubes and headers 
being taken up by tbe drum, which is hung from the 
girders, which pass under it, at tbe front and back ends. 
If, however, the brickwork be built up so as to interfere 
with the free expansion of the tubes in a longitudinal 
direction, bending must take place. When we consider the 
briekwork we сап see that the tubes are more or less 
supported by the bridge at the back of the grate. At a 
distance back about the same as the bridge from the front 
is another baffle wad, which would tend to keep the tubes 
from bending up here. It wil thus be seen that the 
easiest way for the tubes to bend is upwards, and the 
maximum bend will take place somewhere about the tubes 
over the grate.—E. V. C. 


Answer to No. 1,062 (awarded 68.).— The slight bending 
of the tubes on the bottom rows of the Babcock boiler 
is due to the following reasons: In a water-tube boiler it 
is a well-known fact that the likeliest place for failure is at 
the bottom row just over the centre of the fire, this being 
the portion of the boiler where the tubes catch the hottest 
flame, and there is the probability of a heavy internal 
coating of scale in these tubes. The carbonic acid in the 
feed water, which holds the carbonates in solution, is Jost as 
the water rises in temperature, and the sediment is thrown 
on to the inside of the tubes. According to the thickness 
of this scale the tube will heat, in extreme cases bulging 
and splitting of the tube resulting. In the casein question 
this heating of the tube is probably not very marked, 
but still local heating due to the scale does occur. The heat 
due to.the combustion of the gases naturally decreases as 
the gases (due to the combustion of the fuel) rises through 


the tubes, and the top rows will not become so hot as 


those nearest the fire. If such heating is taking place, the 
force of the draught, which is upwards, will tend to strain 
the tubes in the direction noted by “ Froissart.” Of course, 
such bending will only be slight. The forcing of this class 
of boiler, especially on the peak loads, is pretty general, 
and under this excessive forcing the boiler is subject to 
undue straining. In this case the weakest part of the 
boiler must suffer, and when the pressure of the gascs on 
the tubes is considered when forced draught is used, the 
slight bending of the tubes in the upward direction is 
easily accounted for.—F. M. M. 
Question No. 1,063. What do you consider the necessary instruments, 
etc., required on the switchboard panels of a three-phase power 
lant for the necessary control and safety, etc. (parallel running): 
1) generator panels and (2) power panels, 550 volts, 25 cycles! 
They must comply with the Coal Mines Regulation Acts (Special 
Rules), Give sketches, 

Best Answer to No. 1,063 (awarded 10s.).—The sketch 
shows the necessary instruments and connections for the 
parallel running and control of two generators and one 
feeder, the gear for any other circuits being a repetition of 
that shown. As the load is mostly for power, it may be 
assumed to be balanced, and only one watt hour meter and 
one ammeter are provided for each machine. If, however, 
it is not found possible to properly arrange the lighting 
circuits во as to get a good balance, it will be necessary to 
bave two recording watt-hour meters and, at least, two 
ammeters in each machine. The ammeters in the machines 
are of the series transformer type, but may be replaced by 
moving.iron type if it is required to reduce the expense. 

he connections for the exciting circuits are shown for a 
direct-driven exciter for each machine, and no field switch 
is then needed. The leakage indicator, which is called for 
in the Coal Mines Regulation Act, is shown on the extreme 
right, and consists of a milli-ammeter, a multi-way switch, 
and suitable. lamps and resistances; in practice the meter 
and switch are usually combined in one case. The three- 


pole automatic switches in the generators should be of the 
oil-break type, and the fuses on the feeder of the enclosed 
ventilated switch type. Transformers are shown for the 
synchronising gear, but this is not absolutely necessary for 
550 volts, although it is to be preferred, as it does away 
with the large number of Jamps otherwise required. In 
addition to the instruments shown, those being the only 
necessary ones, it would be advantageous to have an 
indicating wattmeter in each machine, and also some form 


i 
сї . m 
-Fir£ot Panel К EARTA CONNECTION 
^ iau In tt . 
| і SL 
| | 5% .. 
' , 55; Me sm wo | 
@ ч Бе... kapós _, 
57] wo r 
MA , „5 y! ^ EN Fat bares | 
AM — Fir MN Morro , Ж 
med) ОЮ Ө 4 ^. t. 
MELE | \ у, лоу ad alo 
Menir RECLHATORS | Abre rtp, Haanmeer) 


TH. 


Mac PANELS 


of rotary synchronoscopr, the latter making the paralleling 
a much casier and more certain matter. No ‘bus-bar volt- 
meter is shown, as tho synchronising voltmeter may be 
used for this by lcaving the switch, S S, open when not 
actually paralleling.—E. V. C. 


Answer to No. 1,063 (awarded 5s.).—Tho instrumente, 
etc., may be coupled up with or without the intervention 
of instrument transformers. The addition of instrume.t 
transformers makes the system, perhaps, more complicated 
and more costly, but since 550 volts alternating current is 
rather dangerous to life, it will, perhaps, be safer and better 
to use instrument transformers so that it will be quite safe 
to handle any of the instruments while alive. It is the 
usual practice to transform down to 100 volts for the volt. 
meters and shunt coils, so that the ratio of transformation 
for the shunt transformers will be 550 to 100 or 110. If 
there is no one in constant attendance at the board, then I 
think it is advisable to have automatic circuit breakers 
in the generator circuits fitted with reverse-current relays. 
This, however, is, perhaps, unnecessary if the board has 
constant supervision. For paralleling purposes it is 
possible to use either a voltmeter (witb, perhaps, lamps as 
a stand-by) or a rotary synchroscope, the latter being the 
better if the load fluctuates greatly during paralleling. There 
may be in the generator circuit either only one ammeter in 
one of the phases or three ammeters for the three phases. 
If expense is an item, then one may bo used, but it is 
advisable to install three, since then it is possible to die- 
cover any fault more readily, and so rectify it quickly, so 
that the following will be the arrangement : | 

Generator Circuit.—Leads from generator come to quick- 
break circuit breaker (or automatic circuit break with 
reverse-current relay), then to an isolating switch (which 
can be used for paralleling) and on to ’bus bars, through 
the medium of current transformers, to the secondaries of 
which are connected the ammeters, the current trans- 
formers being placed between the two switches. Between 
the circuit breaker and other switch will be placed the 
shunt transformers, to the secondary of which is connected 
the paralleling voltmeter. On this panel will also be a 
direct-current ammeter placed in the field circuit, and also a 
regulating resistance in the field circuit. 

Feeder Panel.—The leads from the bus bars will go 
through an isolating switch, then on to series transformer 
(for ammeter or wattmeter in this circuit), and then on to 
an autonsetic circuit breaker fitted with overload release, 
and then out. The trip coil fitted to overload release 
will be connected either directly in the circuit or through 
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an intermediary current transformer. In this circuit it 
will be necessary to have only one ammeter or a wattmeter 
giving iustantaneous watts. 

Ап energy meter can be placed either on each generator 
or one only can be placed between the generators and the 
feeders, and thus giving the total number of units used. 
In this case there will be series transformers in the bus- 
bar circuit (botween the generators and the feeders) for 
the energy meter and also two shunt transformers, to the 
secondaries of which will be coupled the synchronising 
voltmeter, 'bus-bar voltmeter, and shunt coils of the three- 
phase energy meter. Only one ’bus-bar voltmeter ів 
necessary, as by means of a plug this voltmeter may be 
coupled to any phase. A voltmeter may also be connected 
(in a similar manner to the ’bus-bar voltmeter) so as to 
give voltage of each generator, and may be connected to 
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any macbine by means of plugs. Fig. 1 gives а rough 
sketch of the arrangement, the instrument transformers 
being left out for simplicity. 

In accordance with Rules No. 6 and 7 of the “Special 
Rules for the Installation and Use of Electricity " issued 
by the Home Office, as required by the Coal Mines Regula- 
tion Act of 1887, an instrument is required which will show 
immediately any defect of the insulation of the system. 
The readings of this instrument are to be recorded daily. 
Fig. 2 illustrates the three-phase leakage indicator for 
circuits in which the neutral points are not earthed by 
Messrs. Ferranti Limited, which fulfils the requirements of 
the special rules mentioned previously. In consists of a 
long-scale alternating-current milliammeter reading up to 
250 milliamperes, a spring four-way switch, a special 
resistance, and three tell-tale lamps; the whole is attached 
to a polished slate base, and, therefore, self-contained. The 
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three lamps are connected in star. TO the artificial 
neutral point so formed one terminal of the milliammeter 
is connected, and thenco through a switch to earth. The 
voltage of the lamps must correspond with the voltage 
between phases. Thus for 550 volts, two 220-volt 16-c p. 
lamps must be used in series on each phase. Under 
normal conditions tho telltale lamps would glow with 
equal dullness, providing the insulation on each line is 
good. А slight leakage on any line, though not sufficient 
to be seen by the eye on the lamps, will be indicated 
on the ammeter. With perfect insulation, therefore, 
no reading will be observed on the instrument. 
Directly, however, the insulation begins to fail this will 
show up the milliammeter. Should one of the mains become 
of bad insulation, the lamp belonging to it goes out and 
the other two burn brighter. The object of having the 
lamps is to indicate directly a bad fault comes on the system 
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without the attendant having to make observations on the 
instrument. In order to get more accurate criterion of 
the insulation, readings must be taken periodically with the 
switch in positions 1, 2, and 3. By moving the switch off 
the normal position, the earth on the artificial neutral point 
of the lamp is removed and each line is connected up in its 
turn to earth, through resistance as well as milliammeter. 
This resistance is of such а value that with а dead earth on 
one phase the instrument will indicate a full scale deflec- 
tion when connected to either of the other two and zero 
when connected with that one phase. The switch is pro 
vided with a spriog which automatically brings it back to 
its normal position.—M. R. 


Answer to No. 1,063 (awarded 5s.).—The alternating. 
current instruments required for the efficient control of 
each alternator are a voltmeter, ammeter, three-pole circuit 
breaker fitted with automatic reverse-current and overload 
release coils and suitable synchronising apparatus. It isa 
matter of opinion whether one ammeter is provided in each 
phase; the usual practice, however, is to provide an 
ammeter in only one of the phases, especially as the 
average power load is practically balanced. The circuit 
breaker should be provided with overload relays on two of 
the phase leads ae а reverse-current relay in the remain- 
ing phase. These overload relays would be operated by 
eurrent transformers, which could also be utilised for work- 
ing the ammeter, as shown in the figure. It is optional 
whether the generator panel is equipped with a circuit 
breaker or a switch fuse on each pole, or three-pole switch 
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and ordinary fuses. Fuses are now very seldom employed 
on the generating panels of up-to-date alternating: 
current power boards, especially in view of the 
modern requirements of circuit breakers fitted with 
no- volt, reverse-current, and overload release coils 
Further, the use of а circuit breaker, which can be 
easily reset, is of great advantage compared with the 
ordinary fuse with the attendant troubles on blowin 
especially with alternators in parallel. The exciter pan 
would contain a voltmeter, ammeter, double-pole switch, 
double-pole fuse, main field regulator, and possibly a shunt 
field regulator, depending on the size of the sete. The 
volt and ampere meters are not an absolute necessity, but 
it is preferable to employ both, or at least one of them. 
The main feeder panels should each contain an ammeter 
and a three-pole circuit breaker fitted with overload relesse 
coils on two of the phases, or, in place of the circuli 
breaker, a switch fuse on each pole or a three-pole switch 
and fuse is sometimes used. The previous remarks on the 
employment of three ammeters for each machine apply 
here also for each feeder. If the neutral is “earthed,” it 
may be necessary to equip each generator with an “ earth 
switch and a suitable resistance. An earth detector 
will also be required, but this apparatus need not be fitted 
on the main board. The provision of wattmeters is not 4 
necs and is chiefly influenced by the question of first 
cost.— K. 


[Other replies to Question No. 1,063 will be given in ош 
next issue. —Ep. Z. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


QUESTIONS. 


1,075. By what methods can a short-circuit in an armature be 
rcp e located without the use of testing instruments? 


1,074. In many designs of turbo-generators fans are fixed to the rotor 
to produce the necessary draught for cooling. What governs the 
design of these fans for such high tip speed! How is the pressure, 
efficiency, and output affected by number of blades, depth of 
same, and shape ?—ERNEST LINDOW. 

ANSWERS. 


Question No. 1,063.—What do you consider the necessary int truments, 

elc., required on the switchboard panels of a three-pl as? power 

lant for the necessary control and safety, etc. (parallel running): 

1) generator panels and (2) power panels, 550 volts, 25 cycles? 

They must comply with the Coal Mines Regulation Acts (Special 
Rules) Give sketches. 

Answer to No. 1,068 (awarded 78. 6d.).— The design 
that has been taken for an example is that for a power 
switchboard to control two three-phase 550-volt 25-cycle 
generators of about 1,000 kw. each, supplying four feeder 
circuits, this constituting a fair example of modern switch- 
board design. The design of the board has been laid out 
based on the proposed new Home Office rules, the equip- 
ments of the panels being as follows: generator panels, 
each containing one triple-pole main oil-immersed switch 
having automatic overload trips, one main ammeter, one 
generator voltmeter, two current transformers (mounted at 
back of board), one exciter ammeter, one exciter voltmeter, 
two field regulating rheostats (exciter and generator), one 
double-pole field switch, two four-point receptacles with 
two plugs (the receptacle being capable of taking its 
respective plug only); feeder panels, each containing 


two triple-pole main oil-immersed switches with auto 
trips, two main ammeters, four current transformers (at 
back). One main station voltmeter has been shown mounted 
on a pivoted bracket at the top of the board, a synchronism 
Indicator being necessary for paralleling, this being mounted 
at the side of the switchboard on a swinging bracket. End 
screens with doors are necessary for enclosing the two ends 


of the board in accordance with Home Office rules. These 
rules also states that there shall be a clear height at the 
back of the board from live conductors of not less than 
7ft. (for 550 volts) and a width from any bare conductor 
of not less than 3ft., so that the height of ’bus bars and 
width of passageway should be arranged to comply with 
these requirements. The front view of the switchboard is 
shown in Fig. 1, and a reference to Fig. 2 will show clearly 
the connections of the apparatus and machines, complete 
connections for one generator panel and one feeder panel 
being shown. Reverse- current or power relays have not 
been included, as they do not form an essential feature for 
generators running in parallel, and are an additional expense 
to the initial cost of the switchboard. Indicating lamps or 
bella are usually used in connection with the main oil 
switches to indicate a switch automatically opening. These 
bave not been shown. Isolating swing links are shown 
between all the oil switches and the 'bus bars to enable the 
former to be isolated from the bars for inspection or repaire. 
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These links also constitute a means of completely isolating 
the bus bars from the generators, which, I think, is one of 
the Home Office rules. It might be mentioned that oil 
switches operated by means of current transformers effect 
a considerable saving in the cost of heavy connections at 
the back of the switchboard. Qaick-break lever switches 
ара circuit breakers could be installed as an alternative to 
previous arrangement.—X. 


Answer to No. 1,063 (awarded 5s.).—Fig. 1 shows the 
general arrangement for a three-phase plant, and consists of 
two generator panele, two power panels, and a synchronis- 
ing panel. The generator panels have a three-pole knife 
switch, S, and reverse-current cut-out, which trips the 
switch on a reverse current passing through the cut-out, a 
wattmeter, voltmeter, and ammeter of the direct.reading 
type. The field regulator of each generator, S R, on the 
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panel are so arranged that when running in parallel these 
regulators are interlocked and both worked from the 
common handle, I S R. The three 'bus bars, B, B, B, run 
the length of the board, the voltmeters being coupled 
across the two outer generator leads. The writer does not 
consider it necessary to put fuses in the circuit to protect 
the generator, as modern alternators will stand a short 
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for а few minutes. 


The reverse current cut-out will be | rough, lumpy deposit. 


Fire-tubes for boilers do not need 


found to possess advantages. The two extreme panels are | galvanising inside, but tubes for use in condensers and 


for power distribution, and only one ammeter is shown. 


If, however, the middle point of the generators is earthed, | difficult matter than at first sight appears. 


it wil be necessary to have an ammeter on each phase, 
because, should one of the cables break down, one ampere- 
meter alone would not show the overload necessarily, 
which is caused by the earth. These panels also contain 
the necessary three-phase switches and fuses of the cart- 
ridge type in each phase. The middle panel contains the 
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synchronising switches, lamps, and voltmeter. Details of 
this synchronising arrangement are shown in Fig. 2. As 
shown, the No. 2 generator is connected on to the studs, 
, ba со. If it is desired to synchronise No. 2 generator 
with the generator already on tho 'bus bars, the first thing 
is to see that both the voltages are alike by means of the 
voltmeter on three respective panels ; switch В is left on 
studs de, ba с, and switch А on studs 47, фу, c, of the running 
machine or the bus bars. The extinction of the lamps is 
then noted, and the speed of extinction is made identical 
by regulating the speed of the generator. The main 
switch is closed when the lamp, L,, is dark and the volt- 
meter, S V, registers zero voltage. The above arrangement 
should meet all the requirements. The voltage not being 
high the switehboard should be so arranged as to allow 
ample room at the back for any alterations, and in Fig. 1 


it will be noted that all fuses, etc., become dead on 


breaking at the switches.—F. M М. 


Question No. 1,064. —1 should be obliged if some of your readers would 
supply me with full 5 of an electro-galvanising plant 
for boiler tubes, ete. The sizes of the tubes vary from lin. bore 
to 8in. bore, and the maximum length about 20ft. Also state 
if more than one tube can be treated at one time. 

Answer to No. 1,064 (awarded 10s.).—The electrical 
method of galvanising has so many advantages over the 
hot process that the arrangement of plant and details of 
working deserve careful consideration. A complete equip- 
ment includes not only the actual *'zincing " process, but 
also the preparation of the objects ready for the bath. 
In the first place, it should be noted that the chemicals 
used in this process are destructive to machinery, etc., so 
that the work should be carried on in a well-ventilated 
building with a good water supply. To ensure the tubes 
having а clean surface, they are subjected to a previous 
process known as “ pickling,” which removes all rust and 
scale. This is accomplished by immersing them in a 
solution of one part of hydrochloric acid in 20 parts of 
water contained in a long bath, the time required depend- 
ing entirely on the condition of the surfaces. After being 
pickled the tubes are washed in clear water, and are then 


ready for the plating vat. This consists of a solution of 
zinc sulphate in the following proportion: 55002. zinc 
sulphate, loz. sulphuric acid, and 10 gallons of water, 
which should be kept free from impurities to obtain good 
bright deposits. The anodes used are of lead, as zinc 
electrodes are found to crumble away and cause a 
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economisers have to be coated inside. 


that the deposit may be uniform all over, an anode must 
be taken down the centro of the tube as shown in Fig. 1. 
T, the tube being treated, is fitted at the ends with 
insulating caps, C, which hold the anodes, A and B, in 
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position, and are drilled to allow of circulation of the 


electrolyte. One anode, A, takes the form of a rod clamp- 
ing the whole together, and the other, B, is a cylinder 
enclosing the tube. 

To keep the solution up to normal strength, a regenerat 
ing process is effected by having a filter-bed of zinc dust 


THE ELECTRICAL ENGINEER, MAY 15, 1908. 


or tultz and coke in separate tanks through which the 
solution is pumped. A regenerator is shown in Fig. 2, 
where the electrolyte passes down the centre tube and up 
through the mass supported on the grid at the bottom of 
the tank. The impoverished electrolyte is drawn by a 
centrifugal pump from the bath over a sill at the end, 
through the regenerators, and back again into the bottom 
of the bath. When the articles are first placed in the 
tank it is found well to use as high a current density as 
possible, and after a few minutes to reduce it to about 
15 amperes per square foot. A dynamo having a capacity 
of 1,000 amperes at 6 volts will be a convenient size for 
galvanising a pipe 8in. bore by 20ft. long, and with a thick- 
ness of 102. to 1402. per square foot about 60 such tubes 
will be turned out per week of 54 working hours. As 
many tubes can be treated at once as the bath will accom- 
modate, but it will be no advantage to increase the bath 
bayond a certain size, as the limit to the rate of production 
will be found in the dynamo; but up to a certain point it 
is better to do a moderate number of tubes quickly than 
a great number slowly, as less electrolyte is required in 
the former case. 

The general arrangement of a plant is shown in Fig.3. The 
tanks are placed on the floor level, and the motor-driven pump 
and dynamo, along with а small control board, are fixed 
on а raised portion to keep them out of the dirt and wet. 
The pipe connections between the zincing vat, pump, Р, 
and regenerators, R, are shown by dotted lines. G is the 
motor-generator for supplying tho galvanising current, and 
is placed near the tank to save lengths of stout copper 
conductors.—I. B. S. 

Question No, I, hs. J should be pleased to learn through your 
columns the most practical method of testing the temperature 
rise of coil and other resistances, and shall also be glad to know 


what formula to use in calculating the rise of temperature of 
resistance wires. 


Answer to No. 1,065 (awarded 7s. 6d.).— There are 
several methods of determining the temperature rise of 
resistances, and the most suitable one to adopt will depend 
upon the circumstances of each individual case. The 
simplest is by direct measurement with a thermometer 
placed upon the coil. In many cases, however, this method 
cannot be adopted, as parts of the coil are inaccessible. 
If the resistance is wound in such a manner that air is free 
to circulate through the winding, as is the case with arc 
lamp resistances, resistance frames consisting of stretched 
spirals, etc , the best method in the writer's opinion is by 
measuring the increase of resistance of the coil after it has 
attained its normal working temperature. The resistance 
of the coil may be easily determined by passing a direct 
current through it and measuring the voltage drop across 
its terminals, Then 

Resistance = voltage drop drop 

amperes 

If R,=resistance when cold, R,=resistance when hot, 
4 = temperature rise, and а = temperature coefficient, we 

ave 

R,-R, {1+at} . (1) 


R, 
jas ( . (2) 
а 


The temperature coefficient a varies for different metala, 
and a list of values is given in most pocket-books. If a is 
given for degrees C., then / will be in the same units. The 
coefficient a varies slightly at different temperatures, but 
for all practical purposes may be assumed a constant. It 
1s obvious that this method will give the mean temperature 
rise of a coil, and will only give actual figures if the whole 
of the coil is at an even temperature. In the case of 
resistance coils wound in several layers, the inside layers 
may attain a much higher temperature than the exposed 
portions, and the best method of measuring the temperature 
would be to bury thermo-junctions at suitable positions in 
the coil when it is being wound. The terminals of each 
thermo-junction may then be connected to a micro-volt- 
meter, calibrated to read directly in degrees C. 
Temperature rise may be calculated from the formula : 


K x watte wasted in resistance 
radiating surface in square centimetres ' 


Transposing, 


{ degrees C. = 


7034 


where ѓ = temperature rise and K =a constant. The value 
for K will depend upon the shape of the coil. It will 
probably be between 340 and 380, but can best be deter- 
mined by experience. —MARCUS. 


Answer to No. 1,065 (awarded 7s. 6d.). — A common 
laboratory method of obtaining the temperature of a wound 
bobbin or resistance consists of fixing a thermometer to 
the outside of the coil and wrapping the bulb of the thermo- 
meter with а small piece of felt or flannel to prevent 
the heat from radiating from the surface of the bulb, and, 
provided the resistance or bobbin is shielded from air 
draughts, very fair results can be obtained by this method. 
In the case of a bare resistance the thermometer should 
not touch the resistance itself, but should be fixed us near 
as possible. In any case a number of readings should be 
taken and the mean value obtained as the final result. Ап 
alternative method to the above would be to calculate the 
temperature rise from the following particulars : The rise 
of temperature in & coil due to the passage of current 
through the wire, is approximately proportional to the 
watts lost in the coil per unit of effective radiating surface. 
Thus: 


I- current, ¢ being the temperature rise in degrees 
F., S the cffecting radiating surface, and K a 
coefficient which varies widely according to conditions. 
In electromagnet coils of small size and power K may be 
as large as 0015. Ordinarily it ranges from 0:012 down 
to 0 005; a fair average value is 0:007. The more exposed 
the coil is to air circulation the larger is the value of K. 
The larger the proportion of iron to copper, by weight, in 
the core and winding, the thinner the winding with relation 
to its dimension parallel with the magnet core, and the 
larger the space factor” of the winding, the larger will 
be the value of K. The space factor is the ratio of the 
actual copper cross-section of the whole coil to the gross 
cross-section of copper, insulation, and interstices. The 
average temperature throughout a bobbin wound 2in. 
or дїп. deep may be 20 to 30 per cent. higher than the 
surface temperature. 

Regarding the caleulation of the temperature rise in any 
resistance, tho following particulars may be taken for the 
calculation. When a current, C, passes through a resist- 
ance, R, the rate of dissipation of energy as heat = С? R 
watts, where C is in amperes and Е = ohms. One watt 
= ‘24 calorie per second. This heat will be partly absorbed, 
causing a rise of temperature, and partly dissipated by 
radiation. The relation between temperature rise and 
watts is given by the following formula : 


Watts=WS : x 0:524 ; 


where W = lbs. = weight of resistance, S = specific heat (see 
Table I.), 0 = temperature rise in degrees C., and / = time in 
hours. Thus for copper at 1,000 amperes per square inch 
the rise of temperature without radiation will be O 77deg. C. 
per minute. 

The heat dissipated by radiation depends upon the 
following: (1) nature of radiating surface represented by 
а constant, K ; (2) area of surface represented by A; (3) 
the temperature difference between the radiating surface 
and the surrounding space, represented by 9. 


Watts dissipated (in radiation) = К A 0. 


К, taken as before, = 0:007 for a fair average value. 
Thus, bearing in mind that, as previously stated, the total 
heat will be dissipated partly by radiation, the remainder 
absorbed causing a rise of temperature, it will be easily 
possible to find this temperature rise from the above. 


TABLE I. 

Metal Values of R. 
C лоч киыннан b EE E дака '09532 
German silver 22 09710 
Nickel nnön‚dddd 8E 00795 
i наа ый ETUNA 01228 
Alamini UM aeneis denne Pens cur eds 21800 

„ EItinunn 8 "03230 

DIT qc ‘09390 

Iron wire....... FFC DEM АУЕ ТА 11500 
—X. 
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Answer to No. 1,065 (awarded 68.).— There are two 
methods of obtaining the temperature rise of coil or other 
resistances. 

First Method. — The bulb of a sensitive mercury 
thermometer is placed against the resistance the tem- 
perature of which it is desired to obtain, the bulb and as 
much of the stem as possible being well covered with 
cotton wool. This method only gives the surface tem- 
perature, not the internal temperature ; this in a deeply- 
wound coil may be several times greater than the 
temperature on the surface. 

Second Method.— Measure the resistance of coil when cold 
with a Wheatstone bridge. Pass full load current through 
the resistance until surface temperature remains steady. 
Switch off current from the resistance and quickly measure 
the resistance of coil when hot. Now copper increases its 
resistance 42 рег cent. per degree C. rise in temperature; 
from this the average temperature can be obtained. 

Let resistance when cold = 60 ohms and resistance when 
hot= 65 ohms. Then percentage increase of temperature 


25 x 100 
60 


8:5 per cent. 


Е = 20deg. С. rise іп temperature. 


Or the temperature may be calculated from the formula 
employed for finding the increase in resistance of a con- 
ductor when the temperature rises. 

Let R, = initial resistance, Е, = final resistance, а = a 
coefficient = 004 for all metals except iron and tin; for iron 
equals 005. Let T= temperature in degrees C. Then 


R. - Ri (17a h. 
R, 


т- Ё-1 
a 


The rise in temperature of resistance coils cannot be 
exactly determined by means of a formula; approximate 
results may only be expected. The rise in temperature 
depends ou so many conditions; it depends on the resis- 
tivity, the specific heat, and the surface, the radiating 
power of which varies greatly, being greater for dull or 
black bodies than for bright or polished ones. Roughly, 
00025 of a heat unit will be radiated per square centimetre 
of external surface per degree C rise of temperature above 
the surrounding medium. The temperature will rise until 
the rate of radiation is equal to the rate of development of 
heat, when the temperature will remain constant. 

Let an example be taken such as the following: Let 
current = 50 amperes, resistance =°5 ohm, and surface of 
resistance strip = 10,000 square centimetres. Then heat 
generated by current in calories per second 


=C? R x 24 
= 50? x 5 x :24 = 500 calories. 
rate of development of heat . 
rate of radiation of heat 


: = 500 ... 120deg. C. 


' 700025 x 10,000 2-5 
The above calculation only applies to bare wire or strip 
resistances with free ventilation.—A. У. А. 


Answer to No. 1,065 (awarded 6s.).—“H. Н. C." does 
not state whether the resistance coils are of large or small 
capacity. Let us assume first that they are of high resist- 
ance and comparatively small current capacity. The obvious 
method would be to measure the temperature rise by means 
of a thermometer, but this is not always practicable on 
account of, say, delicate construction or inaccessibility. If 
this is so, it is possible to arrive at a very fair approxima- 
tion of the temperature in the case of spirals in an enclosed 
situation as follows: Wind a spiral which can be placed in 
amongst the coils of resistance without making electrical 
contact with them. It should have a resistance of at least 
200 ohms, and should be situated at about three-quarters of the 
height of the spirals from the bottom. Measure its resistance 
accurately when cold, and then pass current through the 
rheostat for any stipulated time, and at the end of this 
time measure the resistance of spiral again. Leads for this 


Now, temperature rise = 
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purpose should be permanently attached to the spiral and 
a "bridge," so that, if necessary, a curve of temperature 
rise may be plotted. Now, calling R, = final resistance of 
spiral, R, = initial resistance of spiral, T, = final tempera- 
ture, T, =initial temperature = temperature of atmosphere 
(assumed), а = temperature coefficient = 0058 for copper 
= 00044 for German silver. Then 


(KR — К) 
EE 7 x (174 TI). 


Great care should be taken in measuring R, and Ri, and 
in order to make К, — К, as large as possible, it is advisable 
to use copper wire for the spiral. In measuring the 
temperature of a large capacity resistance of cell or woven 
type, it is usually possible to get a thermometer into good 
contact with the current-carrying metal, and by screening 
the bulb with cotton waste avoid errors due to draughts, 
etc. With regard to formula for calculating temperature 
rise, so many things affect this that it is impossible to 


arrive at an expression to cover all cases from open spirals 


to resistances enclosed in boxes. We may calculate 

temperature rise for given cases, but unless the conditions 

are fairly straightforward a large error is likely to result. 

An expression for the temperature rise of a straight wire 

carrying current may be found in many text-books.— 

BALANCE. 

Question No. 1,066.—In converting a steam power-driven engineering 
shop to electric power-driven, what are the chief items to take 
in consideration, and what are the beet formule to adopt for 
lathes, slotting and planing machines, say, up to jin. cut; alie 
formula for blower for smiths’ fires? 

Answer to No. 1,066 (awarded 5s.).—This is a queation 
which is and has been receiving a great deal of attention. 
The first thing to consider, after it has been decided to 
change to electric driving, is the size and arrangement of 
the machines and the nature of the work they have to do. 
The next item to settle is which machines shall be separately 
driven, and how to group others together. It is preferabie 
for many reasons to give a separate motor to all large 
machines such as lathes, planers, and slottera, ete., which 
require more than 10 h.p., but when there are a number 
of small machines a motor for a length of shafting is good 
practice. It is hardly possible to give formule to adopt 
for calculating the power of motor required, or to give 
curves of capacity of machine and power of motor. At 
present it is one of those things which can best be decided 
by experience and experiment. 

The following particulars are from actual practice in à 
large works in this country : 


А Rated horse-power ef 
Machine. motor driving it. 
Large four-head locomotive frame slotter . . . 25 
Cylunder port slotter (special machine 4 
Chuck lathe for rens 2 
Axle lathe (large) анна и ᷣ 8 25 
Wheel-turning lathe (small / n «6 5 
, a ons Ык Cox UD eg 4 


The power required to drive a given machine varies 80 
much with the design of it, the method of driving material 
worked on and nature of tool used, that no definite law 
can be laid down. 

With regard to the request for a formula for power taken 
for blowers for smiths’ fires, it is not possible to give 
satisfactory one. However, Mr. Williamson in his paper 
on “ Applications of Electricity in Engineering and Ship 
building Works” read before the Institution of Electrical 
Engineers in May, 1903, gives the following particulars: 
(a) fan for nine fires, 5 h.p. to 5:5 h.p. actually required 
5-h.p. motor installed ; (b) fan for 25 fires and a laboratory 
air blast, 8:5 h.p. required, 10 h.p. installed ; (с) Коой 
blowers for eight fires and heavy lead melting pot required, 
6'4 h. p., 10-h.p. motor installed, which works out for (0) 
‘55 h.p. installed per blast, :61 h.p. required; (b) 42 bp 
installed per blast, ‘35 h.p. required; (c) 11 h.p. installed 
per blast, 71 h.p. required, which gives an ave di 
7 b.p. installed per blast and :55 h.p. required per blast 
“ Workshop” should also read Mr. Chatwood's paper on 
“ Electric Driving in Machine Shops" read at the same 
time as Mr. Williamson's.—M. G. TWEEDIE. 


[Other replies to Question No. 1,066 will be given in our 
next issue. —Ep. Ё. F.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


QUESTIONS. 


1075. Which is the most efficient syatem of electric welding for jobbing 
work about a large engine works—:.e., repairs to shafts, eto. ? It 
is to be worked during the day from a private lighting installa- 
tion of about 110 volts, 400 amperes, continuouscurrent (compound- 
wound dynamo).—E. J. McDONALD. 

1076. What are the chief difficulties met with with single-phase 
commutator motors for railway work t —PowER. 


ANSWERS. 


Question No. 1,066.—In converting a steam power-driven engineering 
shop to electric power-driven, what are the chief items to take 
in consideration, and what are the best formule to adopt for 
lathes, slotting and planing machines, say, up to zin. cut; also 
formula for blower for smiths’ fires? 


Best Answer to No. 1,066 (awarded 10s. ).—In adopting: 


electric driving to an engineering shop the evident motive 
is economy. This economy may be obtained in various 
ways, and may not in all cases be dependent on the power 
costs. Ease of working and the speed at which the work 
goes through the shop are important items, which may far 
outweigh any considerations as regards power costs. It 
should be borne in mind that in a works of this descrip- 
tion the cost of power rarely exceeds 10 per cent. of the cost 
of the finished production. A saving of 50 per cent. in this 
respect will mean a saving on the total costs of 5 per cent., 
an item sufficiently large in these days of fierce competi- 
tion not to be underestimated. However, the ease of 
doing the work and the increased production due to 
electrically-driven tools, amounting from 20 to 40 per cent, 
would certainly favour electric driving even at the same 
power costs as steam, so this increased jproduction and ease 
of working must be considered before anything as regards 
power costs. Lathes, and that class of tool direct driven 
by shunt motora, the speed being varied by the insertion 
of resistance in the shunt field, thus enabling a much 
nearer approximation to the best cutting speed of the tool 
than can be obtained with speed cones, are tools which 
show a great increase of output by so driving. 

. The cost of power is the next consideration, such cost to 
include the upkeep, interest, and depreciation on the 
motors, plus the cost of the current. If it is decided to 
generate the current at the works, the saving effected by 
reducing the current consumption to a minimum, such as 
can be accomplished by providing motors to each tool, and 
doing away with all idle shafting, is not so important in 
regard to the power costs, as if current is obtained from an 
outside source the saving accomplished is not proportionate 
to the current saved, for the simple reason that the gene- 
rating costs are made up of some items which do not 
decrease with the lower current consumption ; this, then, 
is an item which must be considered —i.e., the source of 
the current supply. 

Upkeep of motors is the next consideration. Generally 
speaking, this cost is higher with the smaller motors, and a 
factor to take into consideration is that & motor possesses 
very little flywheel power, all the shocks and strains 
experienced in the working of the tool being thrown 
direct on the armature if the tool is direct coupled. The 
use of short belts for driving many of these tools is a point 
worth consideration; the belt being a very elastic coupling, 
the strain on the motor will not be so severe and the 
liability of a burn-outis lessened. The belt acts as а guide 
to the machine man; if he puts on too large а cut the belt 
slips and he knows at once that he has too large а cut on, 
whereas the blowing of fuses and the action of circuit 
breakers involves longer periods for the tool to remain 
idle. This point is worthy of study both in connection 
with the output and upkeep factors. The valuable speed 
properties of the motors can still be used, the belt simply 
acting as а flexible coupling. The nature of the work, as 
regards overtime running of the tools, must be considered, 
and, if possible, the tools must be arranged so that the 
minimum power in consideration of the work to be done 
is used at such times. 

Considering the methods of driving : (1) Motor replacing 
existing driver is à most uneconomical method, anything 


up to 80 per cent. of the total load on the motor bein 

taken by shafting and belts; it is very inelastic; the use o 
overhead cranes is most inconvenient troubles, due to light 
and vibration. (2) Motors direct coupled to line shafting 
require no cross belts or speeding arrangements, the cones 
being mounted on the shafting and actuated by clutches. 
A saving of 25 per cent. is accomplished by this method, 
owing to the absence of the speeding arrangements. This 
method is better than the former, but the current consump- 
tion is very high in comparison to the current actually 
required to do the work. (3) Direct-driven tools secure 
low current consumption, but high capital charges. The 
cost of power in this case may equal that in No. 2. When 
the total cost of the power is calculated, the ease of work- 
ing, increased production, and the ability to place the tool 
in the best position as regards light and accessibility must 
be considered. Considering the factor of increased pro- 
duction in the first case, and then the cost of driving, the 
writer is of the opinion that a combination of systems 2 
and 3, whereby the power costs are reduced toa minimum— 
that is, the total power costs, current, interest, depreciation, 
and upkeep—the grouping of suitable machines in small 
groups, and driving from short lengths of shafting, with 
separate motors to the larger tools, will be found the best, 
but the speed of production must always be the first con- 
sideration. The use of direct current is taken for granted 
in the above, this system being far superior to the alternat- 
ing system, owing to the ease of speed control. For 
constant-speed work the induction motor is probably the 
better motor, owing to the absence of commutators. 
It gives very little trouble, and as a consequence 
the upkeep costs, as at a minimum it will take 
100 per cent. overload for short periods, and can be 
even ms up dead without injury. If the speed 
eontrol of the motor is sacrificed, then the induction motor 
is the best motor to install. The power required to drive 
the individual tools varies greatly with various makes, the 
power required at the tool being only а small proportion 
of the power required, 

The following gives a fair indication of power required : 
lathes up to 24in., 2 h.p.; milling and slotting machines, 
6 h.p.; planing machine, 6 h.p.; drilling machine, $ h.p. to 
14 h. p.; metal saw, 3 h. p.; Roots G, blower (six fires), 
6 h. p.; fan for smiths’ (nine fires), 6 h.p. 

The following formule are for lathes running light: 
light lathe Н.Р. = 05 + (0012 x spindle revolutions per 
minute); heavy lathe Н.Р. = 25 + (18 x spindle revolutions 
per minute); working Н.Р. = C x weight removed per hour 
in pounds; C=-:0314 cast ігор, 0527 wrought iron, 047 
steel. 

For slotting and shaping machines, 


numberof strokes per minute + stroke in inches 


Н.Р. = 045 + 
4,000 
Full load = 80 per cent. more. 
For planing machines, Н.Р. = C x weight removed per 
hour in pounds; C- 112 mild steel, 052 wrought iron.— 


F. M. M. 


Answer to No. 1,066 (awarded бз. ).—The power required 
to drive the various machine tools doing actual work 
depends on the density of the material, ths depth and 
breadth of the cut, and also on the shape of the tool. It 
is a difficult matter to definitely state the total power 
required to drive any particular machine unless obtained 
by dynamometric measurement, and although a great deal 
of information is available on the actual power consump- 
tion of the various machine tools, it is not necessarily 
representative of the power required for the individual 
machines as & class. The character of the work may also 
affect the power absorbed ; thus a machine that is to be 
used exclusively for brasswork may have its speed increased 
from 10 to 15 per cent. above the speed that should be 
used with ironwork of similar size, and the power required 
would be proportionately greater. From actual test 1t has 
been shown that less power is required to turn off a given 
weight of metal in a given time than to plane off the same 
amount. 

The power required to remove a certain amount of metal 
in a machine, according to Dr. Hartig’s researches, is 
H.P.=C W, where C is a constant and W is the weight of 
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metal in pounds removed per hour. The value, ©, for 
various metals is as follows: cast iron, 030; wrought 
iron, ‘032; mild steel, 047. The average of three 
actual tests, however, that have recently been carried out 
give a constant for cast iron ‘026, wrought iron ‘032, and 
mild steel 044. To the power obtained from these con- 
stants for the actual work done must be added the power 
to drive the machine tool running light. This power 
varies so largely with the respective makes (although they 


are compared with the actual work done), that it is not 


possible to give any reliable rule to determine the power 


consumption. 


parts, the tightness of the belt, etc., largely increases the 


power absorbed. Ап approximate rule to determine the 


power when running light for small lathes is : 
Н.Р. = 095 + 0012 N, 


where N = the number of revolutions per minute. An 
average equation for the power necessary for small lathes 


under 20in. swing, with back gears in mesh, is: 

Н.Р. = 10 + 006 N. 
These powers, of course, assume that the machines are in 
perfect running order, and that the belt losses are a 
minimum. 


The power absorbed in driving a blower supplying air to 
smiths' fires will depend on the type of blower and size of 


same. The brake horse-power in the air delivered by the 
blower is: 
BHP, =) *WGx52, 
55,000 


where V = volume in cubic feet per minute, W G = water 
gauge in inches, anl 5'2 = the pressure in pounds per 
square inch due to lin. water-gauge. The over-all efficiency 
of small blowers should be taken at 50 per cent., and with 
large blowers of the Root’s type up to, say, 50 h p, 65 per 
cent. These figures represent an average obtained from 
many makes of blower, and are reliable. 

In converting the shop from steam to electrical driving, 
careful consideration will have to be given to the grouping 
of the machines to ensure the maximum economy consistent 
with a minimum capital expenditure. The tools which 
only work intermittently should each be driven, if possible, 
by a separate motor, or it is possible a row of machines 
are driven by a single line of shafting, in which case a 
single motor would drive the shafting. The advantage of 
this arrangement more be more apparent if the tools on 
this shafting were all constantly loaded. The question of 
the tools chiefly used for overtime work should also be 
considered, and if these tools cannot be adapted for a 
separate motor drive they should be driven by a line of 
shafting and a single motor. A compromise between the 
above suggestions might prove the most satisfactory. The 
driving of planers can be either arranged with motors 
geared direct or by belting; the former necessitates a 
reversible motor and special switchgear for the braking 
and reversing switches. A non-reversible motor can be 
efficiently employed by arranging the motor with a com- 
pound winding and flywheel. The field of the motor at 
normal load is not saturated, and as the extra load comes 
on at the reversal of the planer the speed of the motor is 
reduced, thereby permitting the flywheel to give up some 
of its stored energy. This bas the effect of reducing the 
peaks of the energy consumed by the motor.—K. 


Answer to No. 1,066 (awarded 5s.).—The object to be 
kept in view in considering the adoption of electric driving 
in any works is without doubt the saving of money, either 
by driving more cheaply or by turning out more or better 
work. The various machines in a works may be driven 
each by its own motor, or may be grouped in larger or 
smaller groups, and considerable experience and careful 
study of the particular works are essential in the determina- 
tion of the particular arrangement which will best suit any 
particular case. It is essential not to form any hard-and- 
fast opinions as to the best arrangement, as there is room 
for the display of careful thought and the exhibition of 
much skill. The various items needing consideration may 
be summarised as follows: (1) will any, and, if so, which, 
machines turn out appreciably more or better work if pro- 


It is clear that, apart from the question of 
design of the machine, the free running of all the working 


vided with a variable. speed motor; (2) will the average 
power actually taken to run certain machines in a group 
under ordinary working conditions be a large or small pro- 
portion of the total power absorbed when the necessary 
shafting is ineluded; (3) will any machine require to be 
placed in an inconvenient position, or in bad light, to avoid 
an awkward mechanical drive. 

1. If а variablespeed motor will allow more or better : 
work to be done by a machine, the adoption of such a 
motor will invariably be a wise investment of capital; among 
such cases in the machine shop are lathes which are not 
used regularly on repetition work, planing, boring machines, 
etc. Consider the time required to bore cylinders on a 
boring mill dealing with those, say, from about 16in. to 
50in. in diameter, and suppose a complete range of sizes to 
be bored, the diameters rising by lin. between sizes, the 
number of cylinders will be 35, the machine will have, say, 
12 speeds. Taking maximum cutting speed at 50ft. per 
minute, and assuming the fastest and slowest speeds of the 
machine to give this cutting speed on the smallest and 
largest cylinders respectively, and the intermediate speeds 
to give equal differences, the time taken to bore а complete 
set, each of the same length, will be near enough 7 per 
cent. less with variable-speed motors than with the 12 
speed used to the best advantage. This would mean after 
allowing for setting of work about 2:75 hours per week, or, 
taking the value of the output of the machine and man at 
2s. per hour, 58. 6d. per week, or £13. 15s. per year of 
50 weeke, which is sufficient to more than pay the interest 
and depreciation on the extra cost and maintenance of the 
extra motor. In actual practice the saving on a machine 
such as that described would in all probability be consider 
ably more. 

2. Consider а line of 10 lathes of 18in. centres, driven 
by : (a) one 40-b.h.p. motor and a line of shaft 110ft. long ; 
(b) 10 5-b.h.p. constant speed motors, belt driven; (с) 
10 5-b.h.p. variable-speed motors mounted on head stock. 
Capital outlay and full-load losses are given in the following 
table by Williamson : 


Cost of Loss in I oss in 
driving shafts and m otors, 


Total 


= loe 
arrange- belts, 
men B. H.P. B- H.P. B. H. P. 
(a) 40-h. p. motor, machines in 
two rows of five per row ...... £410 4 4 ist. 8 
(b) 10 5-h.p. motors (C. S.). 575 2 T5 .. 99 
(c) 10 5-h.p. motors (300 r.p.m. 
to 900 r.p.m.) ................ = 68 . — .. 75 . Tb 
With five out of ten working the losses are: 
qU-h.p; ТПО ОР лз cvi eoa rave Er no Rus 5 35:00 .. 600 
Five лыр, motors (OC. S.:: 1 .. 375 .. 4775 
Five 5-h.p. motors (variable speed) ......... — . 876 . 5775 


The choice resting between (a) and (b). The average con- 
dition of affairs is that eight out of ten lathes are running. 
The total losses аге: (a) 7 5 b. h. p.; (b) 6 b. h. p. 

3. To reduce the whole question to a very simple basis, 
I would advise as follows: Plan out the shop eo that the 
progress of work from machine to machine is constantly in 
one direction. Pick out the tools that will benefit from 
individual drives, and then group the rest to the best 
possible advantage. For further information respecting 
power for operating tools and machinery, Workshop” is 
referred to the papers read by Mr. D. Selby Bigge before 
the Iron and Steel Institute in 1902, and Mr. A. D. 
Williamson, Proceedings of the Institution of Electrical 
Engineers, May 7, 1903. 

A better account of the blower would be of much service, 
as Workshop has omitted the amount of work it has 
to do. 

For centrifugal fans: P = pressure of blast in pounds per 
square inch; А = area of the sum of the tuyeres in square 
inches; V — velocity of tigns of fan in feet per second; 
Н.Р, = horse- power. Then 


V = JP x 97,500 
Va 
97,500 


H. P. 000016 V? А Р. 
—W. HINGLEY. 


Question Хо. I, u,. A four-pole, 440-volt, compound, cumulative, 
direct-current motor, 35 h.p., with wave-wound armature (one 
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set of brushes) 710 r. p. m., has four coils on the armature 
burnt out. On attempting to start the motor after repair the 
motor makes one-quarter of a revolution, then pulls up dead. 
Also it is found considerable force is required to move the 
armature round when no current is passing through the armature 
(brushes being lifted), but with the shunt field fully excited. The 
connections are gone through, and apparently the only thing 
wrong was that two adjacent commutator bars were short-circuited. 
Give explanation of behaviour. Diameter of armature 15Jin., 
Товар 91in., 69 slots din. wide, 348 conductors, 157 commutator 
TS. 


Best Answer to No. 1,068 (awarded 10s.).—From the 
1098098 it can safely be assumed that the field is in order. 

he fault is confined to the armature, and is quite a 
common one, the symptoms developed clearly pointing to 
part of armature being short-circuited. The breakdown, 
cause, and phenomena notio when attempting to start 
can be explained simply as folbw's: 

Breakdown.—Four coils completely burnt out on armature. 

Cause.—Two adjacent commutator bars short-circuited. 
This means that four coils are connected across these bars 
as а closed circuit. (Trace connections or consult any 
chart showing diagram of a two-circuit winding.) Con- 
sequently current is generated in these coils when armature 
rotates, and as the resistance in these coils is very low the 
current increases until coils are completely burnt out. 
There are many causes for sections getting shorted: (1) 
blob of sclder at baek of bars; (2) defective mica between 
Sections; (3) copper turning not picked out from between 
bars when commutator was turned out; (4) dirt or other 
foreign matter embedded in mica. These defects would have 
been easily discovered before running by taking volt drop 
test between bars. Shorted bars would show no drop. 

Phenomena at Starting.—This is simply accounted for as 
follows: The short-circuited coils are in series with the rest 
of the armature turns, but, due to the short-circuit, are also 
in parallel when the shorted sections come under either 
brush, as happens every quarter of a revolution. The actual 


shorted sections only come under the brush every half of a 


revolution, but the diametrically opposite sections have the 
same effect, so it comes down to quarter of a revolution. 
As the shorted coils have comparatively no resistance the 
rest of the armature turns are practically cut out, conse- 
quently the motor has no torque, and will not start or 
come to rest at this point if started. If you move the 
shorted sections from under the brush, all coils are in series, 


and the arm will rotate until one end of the closed circuit 


again gets under the brush. 

In reply to last query, force is necessary to rotate any 
conductor in a magnetic field, and this is very much 
accentuated if the conductor is a closed coil embedded in 
iron, due to the very much increased induction, and con- 
sequent increased induced currents in conductor.—J. M. 


Answer to No. 1,068 (awarded 5s.).—Mr. Walker's case 
appears to be somewhat similar to one that I came across 
some time ago, which I will describe in the hope that it 
may help towards a solution of the difficulty. The motor 
was 30 h.p., series, four-pole, wave-wound armature, with 
two sets of brushes. On attempting to start, the motor 
made about a quarter of a revolution and then stopped 
dead, blowing the fuse. When the armature was opened 
up it was found that there was a short-circuit between the 
top and bottom coils in one of the slots. Now, as the 
machine is four-pole, the two coils in the same slot will be 
connected to commutator bars 90deg. apart. Therefore, 
when the machine is started the armature will rotate until 
the brushes are bearing on the commutator bars which are 
connected to the defective coils, the rush of current which 
then ensued owing to the short-circuit blowing the fuse. I 
do not think that the short-circuit between the commutator 
bars is the cause of the peculiar behaviour. I have 
seen a good number of cases of short-circuit between 
adjacent commutator bars, and in all cases the motor 
started satisfactorily, but, of course, the coils connected 
between the defective bars were soon burned out. A short- 
circuit would also account for the difficulty found in turn- 
ing the armature by hand with the field excited. The 
short-circuit between the commutator bars should be 
removed, and then test for short-circuit between the coils. 
The best way to do this is to disconnect and remove the 
commutator. Now connect all the top ends together with 
fine fuse wire, also connecting one end of a workshop 


galvanometer to the fuse wire. Now remove the fuse wire 
from one of the connections, and touch this with the other 
galvanometer wire. If a deflection is obtained, it shows 
that this coil is “shorted” to some other. The whole 
armature should be gone round in this way. In the 
diagram, coil A is shown being tested. This method is 
very quick and certain, but requires to be donesystematically, 
the fuse wire being removed in rotation from the connec- 
tions, and that connection then tested. This looks to be 
the most satisfactory solution, as only four coils were 
renewed in the armature, and only one fourth of the com- 
mutator connections would require to be lifted to get these 
coils repaired, therefore there would not be much chance of 
connecting up wrong, as the remaining connections would 
serve as a guide Also in armatures which have a high 
temperature rise the insulation on the coils gets very 
brittle, and it requires very great care in replacing those 
coils which had to be lifted to reach the defective ones 
to not damage the insulation. This considerably increases 
the chances of a short between the coils —G. A. LUNDY. 


Answer to No. 1,068 (awarded 5s.).—I read with interest 
the difficulty the querist has with a 35-b.b.p. motor, wave- 
wound armature, since same has been repaired by renew- 
ing four of the armature coils. Now with 69 slots and 
four poles, by formula 

C=ny+2m, 

where C = number of face conductors; n = number of 
poles; у = ауегаре pitch ; m=number of windings. For a 
two-eiréuit single winding, as the one in question, the pitch 
is always forward, the coils being embedded between 
teeth in slots Nos. 1 and 18, whilst the connections to the 
commutator will be in segments Nos.1 to 69. From this it 
follows the armature has 138 coils, two per slot—i.e¢., two 
tops and two bottoms—one coil being cut out, which is 
generally known as a dummy coil, to make single 
re-entrancy. The fault would appear to be a dead short 
between the top and bottom windings, and should the 
armature rotate a quarter revolution or 90deg. exactly, the 
short will be found in the slot; if less than 90deg., the short 
is between coils in the end winding. However, the latter 
is of little consequence. It will be necessary to disconnect 
the commutator, to start with the top connections only, so 
that each coil may be tested independently, through a lamp 
cireuit for preference (say, 200 volts to be more reliable). 
Attach one wire to & certain coil and with the other wire 
proceed to test each top connection ; should this be O.K, 
fix wire on next connection and try round again and so on 
until short is found and indicated by the lamp glowing. 

Another way to test is to proceed as above and short- 
circuit all the top connections, with the exception of one, 
by lapping together with 24 S. W. G. wire; connect the two 
ends to lamp circuit as before, and lamp will glow, circuit 
being formed through short; disconnect singly until the 
coil of short-circuit is found by lamp failing to glow. When 
fixing your test wire to this and trying the top connections 
about a quarter of the way round armature will soon 
locate exact position of short-circuit, when the necessary 
coils will have to be lifted, after totally disconnecting the 
commutator, and the coils replaced. 

It may only be necessary to test coils in one half of the 
armature, if the other half has not been disturbed, which will 
considerably lessen the time necessary for testing, but this I 
will leave to the querist. Care should be taken in replac- 
ing the uplifted coils or the same trouble may occur again. 
The fact that the armature requires considerable power to 
turn round when shunt is excited and brushes lifted is true 
with a correct armature, and therefore, does not, to any 
extent, enter into this query. 

The number of conductors — 548 —would appear incorrect, 
possibly a printer's error; this should read 548, obtained 
by 137 active coils of two turns each.—Epw. L. CASTLE. 


Answer to No. 1,068 (awarded 5s.).—The phenomenon 
described is often met with by test-room engineers when 
first starting up direct-current motors on their preliminary 
run, and is a certain indication of a short-circuit either 
between adjacent commutator bars, between top and 
bottom coils in a slot, or in the end connections of the 
armature winding. Immediately the armature current is 
switched on, the armature will make about a quarter of a 
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revolution and then stop dead, with the brushes covering 
the segments connected to the faulty coil. The effect of the 
short-circuit is now to cause practically the whole of the 
starting current to pass through the faulty coil, round 
which a powerful magnetic field is induced, and the coil 
itself maintains its position mentioned above. Considerable 
force will be required to turn the armature even when the 
brushes are raised —i. e., with no armature current—with 
the field fully excited, as the slightest movement of the 
armature would produce an E.M.F. in the short-circuited 
coil and cause a current therein.—TURBINE. 

Question No. 1,069.—Explain the process of calculating the magnetis- 
ing current of a two-phase induction motor; also the rotor 
current in a star-connected three-phase rotor in a two-phase 
stator. 

Answer to No. 1,069 (awarded 105. ). — The following 
method of calculating the magnetising current of a two- 
phase motor is one of the simplest, and the results obtained 
are found to be very accurate. At the outset I will define 
the notation used: V = volts per phase maintained at the 
motor terminals ; R = resistance per phase of stator winding ; 
A = current per phase flowing in stator winding when 
motor is developing normal full load ; E = counter E M.F. 
induced in stator winding per phase ; M, = average flux per 
pole per phase; M, = flux per pole per phase which enters 
the rotor core; N- frequency of supply in complete cycles 
per second; P = number of poles per phase; 7 = rotor 
resistance per phase; T = turns per pole per phase on stator 
winding; ¿= turns in series per phase on the rotor; e rotor 
volts per phase; a = rotor current per phase; В = maximum 
flux density at pole face in lines per square centimetre ; 
F = maguetomotive force ; L = radial depth of air-gap in 
centimetres. 

Consider а two-phase induction motor developing normal 
full-load torque and taking À amperes per phase, then drop 
of voltage due to the resistance of the stator coils is given 
by К х A. Therefore the counter E. M. F. that must be 
induced in the stator winding will be 


V-RxAecE, 


The flux per pole per phase that will be required to 
generate E is 
E x 108 


Nx42xTxP 
The flux that is induced in the stator core by the current 
flowing in the stator winding alternates with a frequency 
equal to that of the supply circuit. The magnetising 
eurrent is estimated from the maximum flux density, B, 
which depends for a given total flux upon the shape of the 
curve of distribution of that total flux. As the distribution 
of the magnetic flux im the stator core does not follow a 
true sine wave, it becomes necessary when calculating the 
maximum value of the flux to allow 8 per cent. by which 
the maximum value of the flux will be increased due to the 
distortion of the distribution curve. Therefore the maximum 
flux per pole is equal to 
M, x 1'57 x 1:08. 


Unlike most dynamo-electric machinery, practically the 
entire maguetomotive force is required to overcome the 
reluctance of the air-gap. The iron part of the magnetic 
circuit requires from 12 to 15 per cent. of the total 
magnetomotive force, therefore, instead of attempting to 
calculate the magnetomotive force required for the teeth, 
the total magnetomotive force can be calculated sufficiently 
accurate for all practical purposes by ascertaining the 
magnetomotive force required for the air-gap, and adding 
12 per cent. for the iron part of the magnetic circuit. 


F = B x 0'8 x 1'12. 
The maguevians current per phase required to produce 


= M,. 


T 
/2 

In order to calculate the current in a three-phase star- 
connected rotor in a two-phase stator, I will take the case 
of à two-phase motor developing full-load torque and the 
rotor revolving at à speed 5 per cent. below synchronous 
speed. Of the total flux per pole M,, only M, actually 
enters the rotor core. M, is approximately 10 per cent. 


F is given by = R.M.S. amperes per phase. 


less than M,. Voltage generated per phase in rotor 
=tx 42x M, x 0°05 х N x 10795 =e The rotor 


current per phase is given by £ for a star- connected 


three-phase rotor.—F. PARKINSON. 


Question No. 1,070.—Compare in regard to inital cost, attendance, 
running costs, ease of speed regulation, and life, the relative 
advantages of direct-current and induction motors (including the 
. motor) for (a) heavy starting torque; (5) light шш 
torque and heavy overloads; (c) medium starting torque ап 
equable running loads. Include also the cost of suitable starting 
gears in each case. 

Answer to No. 1,070 (awarded 5s.).— The relative 
advantages of direct-current and induction motors are as 
follows : 

Initial Cost.—For the same speed and output there is very 
little difference ; if anything, the induction motor has the 
advantage, especially in the smaller sizes, as the starter may 
be dispensed with, only a simple switch being required. 
Taking a 10-h.p. motor at 1,000 r.p.m.-the cost of the 
direct-current machine and accessories is £40, against £35 
or £40 with auto-starter for the induction motor. 

Attendance.—The induction motor certainly has the 
advantage, especially if without slip-rings, as the com- 
mutators of direct-current machines usually require a good 
deal of attention to prevent sparking, and even then they 
require occasional grinding up. 

Running Costs—Where variable speed is not required 
and motors run at full load there is not much to choose 
between the two types, as induction motors are now made 
almost equa! as regards efficiency to the direct-current 
motors, but where variable speed is required and motor 
frequently running at light loads the direct-current motor 
has a decided advantage. The efficiency of а 10-hp. 
direct-current motor is about 88 per cent. at full load as 
compared with 86 per cent. for the alternating-current 
machine, but to obtain variable speed with the latter, which 
is usually achieved by inserting resistance in the rotor, 
the efficiency falls very rapidly, and it is then advisable to 
have direct-current supply. 

Speed Regulation—In the ordinary way there is very 
little difference between the two types. The shunt-wound 
direct-current motor is practically self-regulating, but will 
have a rise in speed of about 8 per cent. from time it is 
started up to time final temperature reached, which should 
be in about six hours, but apart from this, and assuming 
supply voltage is constant and machine has powerful field 
magnets, the speed will remain practically constant. On 
the other hand, the induction motor will follow any 
variations of prime movers, and it has a fall in speed of 
about 3 per cent. from no load to full load, but the 
heating up of the machine has very little effect on its 
speed. | 
Ку». —NWith proper care the induction motor should 
outlive the direct-current machine, as commutator would 
require renewing in about 10 years, and brush gear usually 
gives trouble before that time. 

(a) Heavy Starting Torque.—The direct-current motor, 
especially if series-wound, has the advantage, the squirrel- 
cage motor only being used for starting light, unless it 18 
provided with a high-resistance rotor, which, of course, will 
bring down the efficiency, but if the machine has a woun 
rotor and slip-rings for inserting starting resistance, the 
torque can be made to almost equal the direct-current 
machine. 

(b) Light Starting Torque and Heavy Overloads.—The 
squirrel-cage induction motor has the advantage, as it is 
capable of withstanding an overload of 100 per cent., but 
with such an overload the direct-current motor would spark 
badly, and, therefore, overload of latter is limited to about 
50 per cent. 

(c) Medium Starting Torque and Equable Running Load.— 
It would be most advantageous to use the induction motor 
with wound rotor and slip-rings, especially if the motor 
arranged to run at full load, as the absence of the com- 
mutator, with its attendant troubles, would certainly be 
appreciated. —А. THOMPSON. 


[Other replies to Question No. 1,070 will be given in our 
next issue. The answers to No. 1,067 are unavoidably 
held оуег.—Ер,, E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their can ile at it. 


QUESTIONS. 


1077. Describe Frahm’s frequency indicator. One of these indicators 
is in use on а 50 ~ supply, single-phase. If the frequency be 
increased, say, from 49, the vibrations of the reeds die away on 
reaching 50, inoreasing again at about 51. 
being reduced, all the reeds respond over the above range. 
cause of this.—HAROLD BARNES. 

1078. Explain what effect on the permeability the increase or decrease 
of the various impurities in steel castings or rolled sheets will 
have. How is it that there is a difference in the permeability of 
steel casting samples which show the same analysis? hat 
points in tho manufacture should be specially attended to to 
obtain castings both of steel and iron showing relatively high 
permeability, and sheet steel showing low losses when used as 
armature or transformer punchings 1—J. N. C. H. 


ANSWERS. 

Question No. 1067.—What is the best method of laying cables in a 
power-house between machines and switchboard! Give sketches 
sowing method of fixing both high-tension and low-tension cables, 
1855 when run in subways and in a trench in engine- room 

oors. 

Best Answer to No. 1,067 (awarded 108. ).—To lay down 
on paper the best method of installing the cable work of a 
power-house is rather a difficult task, unless the lay-out of 
the station is given, makers and sizes of cables, ete. Even 
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Fig. 1. 


if the station is very small, laying cables in trenches will 
never be satisfactory, and it is essential that the run of 
engine-room leads has as much consideration as the steam- 
pipes, etc. In the good old days, when architects designed 
a pretty building, and the consulting engineer's draughtsman 
= was left to get the plant in as well as possible, or to the 

best of his ability, the cable trenches were generally about 
12in. square, and the man on the spot arranged the cables. 


C. i SUPPORTS c.. N 
Fia. 2. Fic. д. 
Needless to say, the result was in most cases far from satis- 
factory, and it is now general practice to arrange for a fair 
space between the end of the machine foundations and the 
wall entirely for a cable run. If this is the case, Fig. 1 
makes a very good arrangement for lead-covered cables. 


On the frequency. 


Fibre conduit or earthenware ducts are concreted in with 
the machine bed to form a smooth run between the machine 
pit and the passageway ; the cables are led through these 
ducts and clamped to the underside of the engine-room floor. 
Care must be taken in the design to allow large radii ; at 
leasttwelvetimesthecablediameterforlead-covered leads, but 
considerably less for braided. From these clamps the cable 
bends down and runs along the wall on supports, similar 
to Fig. 2, or clamps shown in Fig. 3. It will be found 
convenient if the angles or tees to which the supports are 
bolted are drilled their whole length, as shown, when first 
erected. The supports or clamps can be added at a later 
date when required. As a cable bends away from the 
racks to a machine all the lower cables should step up one. 
By doing this the cable going te the next machine is always 
on top, thus keeping a good headroom in the eway. 

At the switchboard end a very similar method can be 
arranged, as shown in Fig. 4, copper rod or braided cable 
being led up to the switch terminals. This arrangement 
is equally applicable to & high-tension plant if using lead- 
covered cable, with the exception that a better finish is 
obtained if the lead is taken just inside the switch cell and 
bare rod taken to the switch, or the lead and insulation cut 
away and the core of the cable taken up to the switch. 

If rubber-insulated and braided cables are used, an 
excellent arrangement is obtained by using а clamp type 
of insulator as made by Doulton and Co. "These insulators 
are made in two series, large and small, the larger being 
4in square and the smaller 3in. The large size takes 
cables from liu. to 3in. diameter, and the smaller from yin. 
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to 13 in. diameter. Fig. 5 shows the general appearance of 
a rack complete, the insulators being made of cream glazed 
stoneware. 

For trenches in the engine-room floor it is to be hoped 
that they are of liberal dimensions; if not, and the cables 
are simply to be laid one on another, it is only а matter of 
time for the trenches to be full of filth and dirt. Also, it 
is almost a certainty that if one cable fails and causes 
anything of a flare up, its companions will all be injured. 
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The schemes Figs. 1 to 5 areequally adaptable for trenches, 
and, if fairly large, a reliable design is not a difficult 


matter. Figs. 6 and 7 show trenches fitted for lead-covered 
cable, Fig. 6 being the best arrangement if the height is 
not restricted, but if this is the case Fig. 7 is a workable 
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arrangement. An objection to Fig. 7 is the difficulty of | generator to switchboard, as the best way in one case might 


cleaning the trench bottom. 
well se 
poesible by keeping all cables of one polarity on one side. 
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In a station where the space is not limited, Fig. 8 is an 
excellent scheme. The passageway is lined on each side, 
as shown, with stone shelves (natural or artificial stone), 
and the lead-covered cables laid direct on these shelves. If 
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Fio. 7. 
the machines are of a large size, and two or more leads are 
used per pole, it is advisable to keep each machine’s cables 
of the same polarity on one shelf, thus entirely doing away 
with the possibility of one machine’s cables damaging those 
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of another machine. The exciter leads, which if of a small 
size should be made up as a twin for mechanical strength, 
ean be clipped to the main cables, shown in Fig. 1, or 
supported as in Fig. 1.—J. Н. 8. 


. Answer to No. 1,067 (awarded 5s.).—It is somewhat 
difficult to describe the best way of fixing cables from 


ted and accessible; a further refinement is | deciding this point. 


In each case the cables are | not be applicable to another, local conditions practically 


On the Continent it is almost entirely 
the custom to run the connections from the generator 
terminals to the switchboard on insulators, the conductors 
being entirely free from insulating covering, whether high 
tension or low tension, with the exception that high-tension 
cables are usuaily cased in, either by means of a standard 
metal shield or wire netting. This method has also been 
adopted in a modified form in this country (see Fig. 1), 
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where three high-tension mains are taken in edgewise 
copper bars on insulators, running below the engine-room 
floor and up behind the switchboard, thus permitting of 
easy inspection, and avoiding trouble due to overheating of 


| the cables or damp from the steam-pipes. The fixing 


of the brackets for supporting the insulators is very 
simple. Having decided on the shortest route to the 
switchboard, the brackets are spaced about 10ft. apart, and 
mounted on rag bolts cemented into the wall. The insulators 
are then fixed on to the bracket, the conductors, whether 
bar or bare cable, taken and bent to the required curves, 
being then fixed in position and painted. Aluminium bars 
and cables have lately come into great requisition owing to 
the lightness of the metal, and comparatively high con- 
ductivity (63). No job looks nearly so neat and clean as 
a switchboard with connections of bare metal whether rod 
or bar, discrimination of phases and poles being facilitated 
90 per cent, as even if cable connections are painted they 
look clumsy and untidy. 
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If no cellar of basement is available beneath the engine- 
room floor, the conduit system is very simple and 
reliable, more, perhaps, for low tension than high tension. 
A trench is cut in the engine-room floor, about 10in. to 
12in. deep (according to the size of insulated cable to be 
used), and the interior smoothed over with cement. In 
the trough thus obtained are then fixed wooden bridge 
pieces made in halves, and slotted to receive the cables 
The most convenient spacing for these is about 18in., as 
when the top half of the bridge is put over and screwed 
down it grips them and prevents any sagging or contact 
with the floor (see Figs. 2 and 3). Iron plates are then 
fitted over the trough, the sides of which are recessed to 
receive them. These plates have holes punched in them to 
permit easy inspection of the cables by simply lifting the 
plates. This method is most satisfactory in a small gene- 
rating station where neatness combined with accessibility 
is required. 

Fig. 4 shows various methods of suspending cables in 
subways ; A being especially applicable to extra high 
tension where the conductors are bare, and carried on 
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insulators fixed in shaped brackets, and externally 
enclosed by an expanded metal guard, rag bolts being 
employed to support the brackets, which are spaced about 
l5ft. from one another. The expanded metal is fixed 
either with rivets or wire straps. B shows a most efficient 
and simple arrangement for hanging cables in а subway, 
iron hangers being bolted to the wall by two rag bolts, the 
cables merely lifted into position and pulled taut, a little 
sag being unavoidable. The cables can be removed with 


the greatest of ease and without disturbing one another. | 


C shows Messrs. Callender's conduit, which consists of cast- 
iron trough containing wooden bridge piece in which the 
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cables rest, the whole being filled in with bitumen. This, 
however, is scarcely applicable to the case in question, as it 
is designed more for long-distance transmission, and, being 
filled with bitumen, does not easily allow any alteration in 
route or number of cable, which is an important factor in a 
generating station.—M. B. H. 


Answer to No. 1,067 (awarded бв. ).—Now that auxiliary 
plant in central stations is usually stowed away in a base- 
ment, one often finds the cables connecting the machines 
to the switchboard slung about in a most careless manner, 
as the designer probably gave his attention mostly to the 
question of his pipe arrangements and prepared for slinging 
the cables where they would fit. Happily, that is not 
always the case, and when one realises that the question of 
the cable lay-out is most important they should certainly 
receive due consideration. The following are the chief 
points to consider when deciding the method of laying to 
adopt: (a) protection from mechanical damage; (b) pro- 
tection from excessive heat from hot steam-pipes, ete. ; (с) 
protection from fire or fusing of adjacent cables; (d) accessi- 
bility for inspection, repair, and identification ; (e) easily 
removed if required without disturbing the remainder. 


— Enon: Acorn Floor. — 
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'l'o mechanically protect the cables they should, of course, 
be entirely encased, and the writer recently inspected some 
cables laid, as shown in Fig. 1, in earthenware troughs set 
in the flooring and covered with removable iron plates. 
This arrangement practically provided all necessary pro- 
tection from mechanical damage, possibility of fire, or the 
arc set up by cable breaking down doing damage to its 
neighbours. The question of accessibility and easy 
removable was all that could be desired and the cables 


775. 


were supported throughout their entire length, which is 
essential with heavy cables, as, due to sagging, they often 
get damaged at the supports if only supported at intervals, 
and, if the latter course is unavoidable, they should rest on 
soft material at the supports. When bringing cables up 
the face of a wall to the switchboard, the same system as 
shown in Fig. 1 can be adopted, but the cables need only 
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be protected by iron plates where they are within reach, 
as shown in Fig. 2. 

In the case of low-tension cables and where fiuances and 
existing arrangements will not allow of the system as shown 
in Fig. 1 being adopted, а simple bracket system could be 
used, a very convenient form of which is shown in Fig. 3. 


Еа, 3. 


It will be seen that it is possible to arrange for supporting 
any number of cables without stocking different brackets, 
and unnecessary ways can be removed or additional ones 
provided as required. This type of bracket is most con- 
venient, as one often wishes to change the number of ways 
on brackets according to whether the number of, cables is 
increased or diminished at various points about the station. 


Fic. 4. 


A very suitable form of support for cables on the face of 
wall leading up to the switchboard is shown in Fig. 4, and 
this can also be made to take any number of cables. 

I think “Н. C." will find that one of the above systems 
will be applieable to his case, and if carefully installed 
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TABLE I. 
2 Starting Speed — Governing overload — | 
Tyre. Price. torque. regulation. capaoity. ee 
Single-phase commutation Very expensive. Very good. | Good ; efficient. Bad. | Fair sparking. |Expensive and complicated. 
Compound continuous ...... Шш: Good. Excellent; efficient. Good. Fair. Value for money. 
Single-phase induction...... Expensive. None. None. Very good.| Not very good. | Expensive and troublesome, 
Shunt continuous ............ Value for money. Fairly good. Excellent; efficient. Very good. Fair. Value for money. 


Beries continuous ............ Good value for money. 
Single-phase induction...... — 

Short - circuit rotor  in- 
| duction 


кила ка: Oheap. Only fair. 


Excellent. |Excellent ; efficient. 
Fairly good. | Small; efficient. |Very good. 


Small ; efficient. 


Bad. Value for money. 


Very good. 

Good. Value for money. 

Very good.“ Excellent. Oheap, small sizes; expen- 
sive, large sizes. 


on either system his cables should not give him any 
trouble, at any rate not from the method of installing.— 
A. THOMPSON. 

Answer to No. 1,067 (awarded 5s.).— The best method 
to adopt for any particular case is largely determined by 
local conditions and the class of cable employed, whether 
lead covered or braided rubber. Of the two methods 
illustrated one or other will probably be found suitable 
under the conditions most generally met with. Fig. 1 
shows & hanger suitable for use in a subway with any class 
of lead-covered cable. A felt pad should be inserted to 
prevent the weight of the cable thinning the lead where 
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resting on the hanger. А point in favour of this method 
is, ав can be seen from the sketch, the easy and cheap way 
in which extensions can be provided for. The depth of a 
trench in an engine-room is not generally sufficient to 
permit of many cables being fixed in this manner. Fig. 2 
showa & rack which ean be used in any position, and is 
suitable'for high or low tension braided cables. By fitting 
longer studs another row of the porcelain split insulators 
ean be added, thereby doubling the capacity of the rack 
without increasing its length. Another method which has 
been used in large power stations is that in which stone 
shelves are run along the walls of the subway, the cables 
lying on the shelves.—O. H. BRICKWELL. 

Question No 18 OAM in regard to inital cost, attendance, 
running costs, ease of speed regulation, and life, the relative 
advantages of direct-current and induction motors (including the 
ашп сабе motor) for (а) heavy starting torques (5) light startin 
torque and heavy overloads; (c) medium starting torque an 
equable running loads. Include also the cost of suitable starting 
gears in each case. 

Answer to No. 1,070 (awarded бз. ).—1 am assuming that 
by induction motors the questioner refers to all kinds—that 
is, one, two, and three phase. The initial cost of the motors 
is as follows: the most expensive are single-phase, series 
and repulsion ; continuous, compound ; continuous shunt 
and single-phase induction, continuous series and slip-ring 
induction (two and three phase). The cheapest being 
short-circuit rotor induction (two and three phase). 

Attendance, —The attendance on machines having com- 
mutators is always greatest, so that, arranging them in 


order of attendance, those requiring the most are oon- 
tinuous shunt series and compound and single-phase com- 
mutator motors, slip.ring induction, and short-circuit rotor 
induction. The only attention required by short circuit 
rotor motors is in frequent oiling and occasional blowing 
out of dust. 

Ease of Speed Regulation.—The compound and shunt con- 
tinuous motor can be had with an efficient speed regulation 
of 5 to 1. Induction motors may be had with two or 
three efficient speeds, but are complicated and very costly. 
Series continuous and alternating motors are capable of 
good speed regulation by series resistance, but this is 
inefficient. Induction motors are capable of limited speed 
regulation by resistance in the rotor circuit, but this is 
inefficient. | 

Life.—Life is proportional to the number of wearing 
parts, and here the short circuit rotor induction motor is 
easily first. The others are about equal The life of a 
modern continuous - current motor, without renewal of 
bearing bushes or commutator, is about 12 to 14 years, 
but depends on treatment. 

(a) Heavy Starting Torque.—The series motor is the best 
motor for dealing with heavy starting torque, except when 
it may also have to run absolutely light, when the oom- 
pound motor may take ita place. The slip-ring induction 
motor is also good on torques up to 100 per cent. full-load 
torque. Continuous shunt motors are not so good, and 
short-circuit rotor machines possess comparatively small 
starting torque. 

(b) Light Starting Torque and Heavy Overloads. —The short- 
circuit rotor induction motor is the best for this of 
work, as it can be built to withstand very severe overloads 
without damage. Shunt continuous motors will also stand 
up to an overload. 

(c) Medium Starting Torque and Equable Running Loads.— 
The shunt continuous and slip-ring induction motors are 
equal for this duty, as both give good speed governing on 
varying load. 

Starting Gear.—No starting gear is required for small 
short-circuit rotor motors except a three-pole switch. For 
large ones auto-transformers are required, and these are 
probably the most expensive form of starting gear there is. 

Slip-ring resistances and continuous starting resistances 
are about the same price. Table I. shows all the properties 
of the various kinds of motors on the market at present 
given under comparative terms.—M. JENNISON. 


[Question No. 1068.—The diagram given herewith 


should have accompanied the reply to this question sent 


CALVONOMETER 


by Mr. G. A. Lundy, but was unfortunately omitted from 
our last issue.—Ep. E. E.] 


[Other replies to Question No. 1,070 will be given in our 
next issue. —Ep., E. F.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central - station working, tramway 
undertakings, construetion work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


QUESTIONS. 

1079. In а sub-station supplying direct current by means of dynamos 
direct-coupled to induction motors, the latter working on a three- 
phase network, the load is very small over the greater part of 
the 24 hours. It has been suggested to run the motor single- 
phase during the hours of light load by disconnecting one phase 
after the machin: is up to . What saving, if any, would be 
made by this! Апа what detrimental effects, if any, would it 
have on the machine and the three-phase network !—EcoNnoMIsT. 

1,080. A small village in Ireland is to be lighted from a dynamo 
lj miles from the centre. The current required is 18 amperes ; 
pressure at dynamo, 115 volts. State most economical size of 
mains and method of distribution ; also what sanction is required 
for running overhead mains. —LIGHTING. 

1,081. What is the most frequent cause of failure in the induction 
coils of motorcars, either accumulator or high-tension magneto 
ignition? How can it be discovered and remedied ?!—C. K. 8., 
LIVERPOOL. 

ANSWERS, 

Question No. 1,070.—Com in regard to inital cost, attendance, 
running costs, ease of speed regulation, and life, the relative 
advantages of direct-current and induction motors (including the 
squirrel-cage motor) for (a) heavy starting torque ; (5) light startin 
torque and heavy overloads; (c) medium starting torque an 
equable running loads. Include also the cost of suitable starting 
gears in each case, 


Best Answer to No. 1,070 (awarded 10s.).—For the 
purpose of comparison between the various motors, we 
will assume the size and speed to be the same with each 
type of machine. The motors are of standard protected 
design, to work at а pressure of 440 volts 50 cycles in the 
case of the two or three phase alternating-current motors 
and 440 volts with the continuous-current motors. The 
torque (а) is assumed to be 24 to 3 times normal full-load 
torque, (5) starting with about 50 per cent. of the full-load 
torque and developing an overload of 100 per cent., (c) 
starting with about 75 per cent. of the full-load torque. 
The no-load speed in each case will be about 1,000 r.p.m. 


Совт or MOTOR AND STARTER. 


(a) 


ВНЕР quienes e 10 20 50 
Continuous-current compound motor, £ ... 29 40 66 87 
Full- load efficiency, per cent. .................. 81 85 86 81 
Alternating-current motor, wound rotor, S 32 45 61/10 76 
Full-load efficiency, per cent. .................. 82 84 87 87 
Alternating-current motor, squirrel-cage 

, dT 59 51 70 86 
Full-load efficiency, per cent.... 78 80 85 84 

(b) 
Continuous-current shunt motor, £ ......... 24 55 57 78 
Full-load efficiency, per cent. .................. 82 84 87 88 
Alternating-current motor, wound rotor, & 27 59 54 65 
Full-load efficiency, per cent. .................. 82 84 86 87 
Alternating-current motor, squirrel-cage 

M ³·ü ы нал д рызы 29 42/10 56 64 
Full-load efficiency, per cent. .................. 82 84 86 87 


. Thecost of the motors as required under working conditions 
(c) will be practically the same as for (b). The continuous- 
current starters will be fitted with automatic no-voltage 
release coils. The alternating-current motors with wound 
rotors will have ordinary rotor resistances of the liquid or 


metallic type, and with the short-circuited rotors under (b) 
the starters will be of the auto-transformer type with 
change-over switches. If these latter motors were to be 
designed for a 220-volt circuit, they could be arranged to 
be started by means of the star-mesh connection, thereby 
reducing the cost of the motor and starter by about 7 to 

10 per cent. The alternating-current motors with squirrel- 

cage rotors under (a) are provided with simple three-polé 

switch for starting purposes. 

Attendance.—The only cost for attendance that can be 
anticipated is due to lubrication and brush gear. The 
former, however, is a very small item, as is also the latter, 
but the cost of the continuous-current motors in this respect 
is higher than the alternating-current slip-ring motors owing 
to the extra amount of care necessary for cleaning the 
commutator and adjustment of the brushes. 

Running Costs.—From the efficiencies given above it will 
be seen that the continuous-current motors have the advan- 
tage as regards power consumption, especially in the case 
of the squirrel-cage motors with a high starting torque. 

Speed Regulation.—The modern continuous-current motor, 
designed for speed regulation by shunt resistance and fitted 
with interpoles, is a much more satisfactory machine than 
the alternating.current motor, especially when required for 
a large regulation of, say, 5 or 6 to 1. For small speed 
regulation—up to, say, 25 per cent.—there is very little 
to choose between the alternating-current slip- ring motor, 
but, of course, a finer regulation can be obtained with the 
former motor with a shunt resistance. The alternating- 
current squirrel-cage motors can be used for speed regula- 
tion up to about 15 per cent. by varying the impressed 
pressure by means of an auto-transformer. This method 
is not satisfactory, and can only be used for fans, blowers, 
and other similar work. 

Life.— The alternating-current squirrel-cage motor has 
the advantage as regards life апа length of time before 
renewal of any working electrical parts, owiug to the 
absence of any commutator or brush gear. The life of 
either type of motor may be taken at about 25 to 50 years. 

Torque.—' The continuous-current motors under (a) are 
provided with a compound winding to obtain the large 
flux necessary when starting against the heavy load. This 
class of motor must, therefore, be a ы to work at 
normal load with an unsaturated field. There is no great 
difficulty in designing three-phase motors with slip-rings to 
start with three times full load. If alternating-current 
squirrel-cage motors are used, it will be necessary to design 
a special high-resistance rotor with resistances permanently 
in circuit. The efficiency is lower than the other motors, 
owing to the permanent rotor resistance losses. Full 
voltage will be necessary at the motor terminals to obtain 
the maximum torque, and the motor will have to be 
thrown direct on the line without the intervention of an 
auto transformer. This method of starting is objection- 
able owing to the high starting current required, which 
would possibly cause an excessive voltage on the supply 
system. K. 

Question No. 1,071.—Explain the theory and construction of auto- 
transformers as employed to reduce the supply voltage for use 
with metallic-filament lamps. 

Best Answer to No. 1,071 (awarded 10s.).—The auto- 
transformer (or “ one-coil " transformer) consists essentially 
of a coil of wire wound on an iron соге and connected 
across the supply mains. At some point in the coil, at a 
greater or less distance from one end, according to the 
voltage required, & lead is tapped off and current is drawn 
off between this branch line and one end. In this way 
current can be supplied at voltages smaller than the suppiy 
voltage, whilst the power taken from the main circuit will 
be but very little in excess of that consumed in the 
auxiliary circuit—in fact, the excess of power will corre- 
spond to the iron and copper losses occurring in the 
transformer, which under full-load conditions will not 
exceed 2 to 3 per cent. of the total output. The auto- 
transformer has, therefore, а considerable field of use, and: 
it is used extensively for supplying current for го 
induetion motors, in which сазе а large current at а sma 
voltage is required for a short time. It is also used in 
connection with the distribution of alternating current for 
arc lighting, and certain types of alternating-current arc 
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lamps are fitted with auto-transformers, so that they can 
be run direct off a high-voltage (200 to 500 volts) circuit, 
just in the same way that they are used for reducing the 
voltage when operating metallic-filament lamps. 

Fig. 1 gives a diagrammatic view of an auto-transformer, 
апа the theory of the apparatus ean be readily understood 
by the aid of this diagram. Assume, for the sake of 
simplicity, that the transformer is supplied from a 200-volt 
circuit, and that the point A is exactly midway between 
the ends of the coil, so that the voltage supplied to the 
lamp is 100 volts ; suppose, further, that the resistance of 
the lamp is 100 ohms, во that normally it takes one ampere. 
Now, if we imagine that the lamp circuit is broken, the 
eurrent taken from the line will be practically a wattless 
magnetising current. This current will flow under all 
conditions, for, if the supply voltage remain constant, we 
can assume that the iron core is magnetised up to the same 
flux density regardless of the value of the current paseing 
in the auxiliary circuit. Now, suppose $hat the lamp 
circuit is made, then one ampere will pass through the 
lamp, and this current will distribute itself through the 
two halves of the coil in such a way that the magnetic 
equilibrium — if we may use the term — of the core ів 
undisturbed—that is, the current in each half of the coil 
must be the same, and they must flow in relatively opposite 
directions. The arrows represent the directions of the 


: Б. гоо онм$ 
fLux DUETO GURRENT y SECTION ВА = 
17 a " e м CA 


" 
#2 


ri MUST always EQUAL F 
Fio, 1. 


currents, and, obviously, the current taken from the mains 
wil be 0:5 ampere, neglecting the current necessary to 
overcome the losses in the transformer. If the point A is 
moved round so that only one quarter of the coil is included 
in the lamp circuit, the voltage supplied to the lamp will 
be reduced to 50 volts, and, assuming this gives half an 
ampere through the lamp, the current through the part of 
the coil C A’ will then be one-eighth of an ampere, whilst 
that through the part B A’ will be three-eighths of an 
ampere. If necessary, the part of the coil connected to the 
auxillary circuit can be wound with thicker wire than the 
rest of the coil, so that it can deal with the larger current. 

The auto-transformer can be used with advantage in 
connection with lamps coupled in series. Suppose that 
another similar lamp is connected across the other half of 
the coil, C A, then, if everything goes all right, the lamps 
will burn equally as well whether the transformer be con- 
nected in circuit or not; but if one of the filaments should 
break, the usefulness of the transformer is apparent, for it 
enables the other lamp to continue burning with but slight 
decrease in efficiency. 

The shape of the core used in constructing an auto- 
transformer can be either rectangular or circular. If the 
former, it will be built up from laminated punchings, as in 
an ordinary core type transformer—that is, the -] shape 
punchings will be first assembled together and a coil then 
slipped on each leg, the end punchings being finally placed 
in position, The two coils are joined in series, and a lead 


tapped off at a predetermined point Certain types of 
auto-transformers having a circular core are built up from 
ring punchings having a radial gap. By making the coil 
up in thin sections it is quite an easy matter to get the 
sections on the core after the punchings are assembled 
together by slipping them through the gap. The sections 
are then connected in series, and the voltage can be readily 
varied by varying the number of sections included in the 
auxiliary circuit.—A. P. YOUNG. | 


Answer іо No. 1,071 (awarded 68.).— For low voltages 
and small powers the most suitable method of changing the 
voltage of an alternating current is by means of a single 
coil transformer or an auto-transformer, as it is usually called. 


— 
— 
-1 

O 


V. — 


Fia. 1. 


These transformers have long been used instead of a 
resistance to reduce the voltage where a single arc lamp is 
installed. The small loss in the transformer was negligible 
in comparison with the relatively heavy loss in the resist- 
ance, and on this account the transformer was often called 
an economy coil. These auto-transformers have lately 
come into prominence in connection with the lighting of 
low-voltage metallic-filament lamps. The only difference 
between ап auto-transformer and а single-phase transformer 
is that the former has only one winding with three leads 
connected to it, two at the ends and the third in an inter 
mediate position. 

Let Fig. 1 represent diagrammatically an auto-trans- 
former winding. Instead of using а separate secondary, а 
portion of the one winding serves both as primary and 
secondary. 

Let У, = primary voltage; У, secondary voltage; 
Ё = number of turns between a and с; tz - number of turns 
between b and c. Then 


Va = 2 p 


1 
Correspondingly the current is also changed, but inversely, 
so that a larger current than the primary current, Cy is 
delivered to the secondary at a lower voltage than the 
primary voltage, Vp. 


1 Deve amp. 


V,. 40 3 - -V540 - VW 40. 


Fic. 2. 


The capacity of an auto-transformer is 
= C, (Ve ud Va) 


к= чан te 
C, V, (1 2) 


=C, V, (-V). 


From this it follows that the amount of power trans- 
formed varies with the position of b, decreasing with 
increasing value of V,, so that the greater Vs is the more 
power is taken directly from the mains. Since only a part 
of the power undergoes transformation, the losses are mu 


CO i cr 


THE ELECTRICAL ENGINEER, JUNE 5, 1908. 


8114 


less than in an ordinary transformer delivering the same 
amount of power, and it is obvious that the advantage is 


greater the greater the ratio Е ; 


P 

For use with metallic-filament lamps the size of auto- 
transformer could be reduced by taking two, three, or more 
tappings. Fig. 2 shows the arrangement with two inter- 
mediate tappings. Let the maximum current in each 
circuit be, say, three amperes. If all the lamps are on at 
once, then practically the only current in the transformer 
is the magnetising current. Fig. 2 shows the conditions 
existing at the instant when the maximum current is 
flowing, and there is full load in the two outer circuits. 
It will be noticed that the maximum current that can flow 
in the transformer is two amperes, which happens when 
one circuit fully loaded is used alone. 

The capacity required would be 


ы 
=C. v (1 _ Ха 
C, V, v) 
E х120(1 Е 10 
120 
z: 80 watts. 


Fig. 3 shows the conditions if the whole load is put on 
one circuit. The maximum current in the auto-transformer 
is now six amperes. The capacity is 


z5x 120(1 — 20) 
120 


== 240 watts. 


With the connections shown in Fig. 2, when 360 watts 
are being used in the secondary, there is no power trans- 
formed. In Fig. 5 there are 240 watts transformed when 
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360 watts are being used in the secondary. Obviously, ап 
arrangement like Fig. 2 would be much more economical. 
In Fig. 3 it will be noticed that the maximum current 
between a and b is twice the maximum current between b 
and с, so that copper could be saved by reducing the area 
between b and с, but there is no advantage in this unless 
the ratio of transformation is very large. 

The chief value in using an auto-transformer is that it 
does away with the practice of using two lamps in series, 
and by using several secondary circuits the lamps used can 
be of very low voltage, thus reducing risk of breakage and 
increasing the efficiency of working. These advantages 
quite outweigh the slight loss in the auto-transformer.— 
D. H. B. 


Answer to No. 1,071 (awarded 5s. ).—An auto-transformer 
is wound with only one winding, which forms the high- 
tension winding, the low-tension winding being part of 
the same winding. For instance, an auto-transformer to 
transform down from 100 to 25 volts, if there were 200 
turns in the whole winding, then a tapping would be taken 
out at the fiftieth turn, and the whole winding being con- 
nected to the 100-volt circuit, 25 volts would be obtained 
between the start and the tap. The part of the winding 
between the start and the tap would be of larger wire than 
the remainder, as it would have to carry a larger current. 
The advantage of this arrangement is that a considerably 
larger output can be obtained with the same weight of 
copper and iron, the same losses, temperature rise, and 
price than can be obtained with a transformer having 
separate primary and secondary coils. This method can 
only be adopted when there is no necessity to insulate the 


high-tension and low-tension circyits from one another, and 
there is no great advantage to be gained when the differ- 
ence between high-tension and low-tension voltages is very 
large. The advantage that can be obtained depends upon 
the difference between the primary and secondary voltages, 
and the less the difference the greater the advantage. 

The output as an auto-transformer is: 


H.T. voltage 


Output as ordinary transformer & 
P y НТ. volts - L. T. volts 


Thus if a given transformer has an output of 1 kw., when 


wound as an auto with a ratio of 200 to 100 volts the 
output is increased to 2 kw., with the same losses as before, 


same weight, cost, etc. ‘These transformers are most 


economical when used as balancers: two-circuit balancers 
when the low-tension voltage is half the high-tension 
voltage, and four-circuit balancers when the low-tension 
voltage is one-quarter the high-tension voltage. In the 
latter case a tapping would be taken out at each quarter of 
the winding. The load is then divided between the different 
circuits, and one transformer will supply any number of 
lamps if the difference between the load on the separate 
circuits does not exceed the normal output of the trans- 
former. Thus if a house has 1 kw. in Jamps requiring 
50 volts, and the supply is 100 volts, if half the lamps are 
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put on one side and half on the other, a kw. auto- 
transformer is all that is required, since it will only be full 
load for it under the worst conditions—namely, when no 
lamps are lighted on one side, and all are lighted on the other, 
any other lamps coming in on the other side will simply 
reduce the load on the transformer, until when all lamps are 
in on both sides there will be no load on the transformer. 
Since the transformer is a 2 to 1 ratio auto it will only 
require to be the same size, losses, and price as an ordinary 
+ kw. So that for the price of }-kw. transformer current 
is supplied to a load of 1 kw. when using an auto-balancer. 
It is essential to keep the iron loss as low as possible, as 
this loss is always going on as long as the transformer is in 
circuit, and special care is taken by supply companies to 
ensure that their meters are sensitive enough to read these 
small loads. It is best wherever possible to arrange that 
the transformer can be disconnected when the lamps are 
not required—at least, from the consumer's point of view 
it is. The transformers are made in sizes varying from 
25 watts for single lamps up to 2 kw. or 3 kw. for large 
installations. They are useful for arc lamps as well as for 
metal-filament lamps. 


Several of these transformers were shown in an article 
‘on the subject which appeared in the Electrical Engineer a 
few weeks ago, and the Westinghouse Company have a 
very complete catalogue of them giving illustrations of 
various types and methods of connection, ete., which can be 
obtained, I believe, from any of their offices. 

Fig.1 shows the distribution of current in a 500-watt 
--auto-transformer 100 to 25 volts, Fig. 5 shows the same 
for one of 100 to 50 volts and Fig. 2 an ordinary two- 
winding transformer of 100 to 25 volts and same output. 
Assuming 100 turns required for 100 volts, then in Fig. 2 
D to E will be 100 turns 5 amperes capacity, and F to G 
25 turns 20 amperes, whereas іп Fig. 5 we only require 
100 turns 5 amperes capacity, thus saving all the room 
required for the secondary in Fig. 2, and the copper. For 
the winding in Fig. 1 the 25 turns between B and C 
must be large enough for 15 amperes, so that we cannot 
save so much space and copper when there is a larger 
difference between the primary and secondary voltages. 
Fig. 4 shows the connections for a two-circuit balancer, 
with three lamps on one side and two on the other, the 
load on the transformer being one lamp—.e., the difference 
between the loads on the two circuits. Fig. 5 shows a 
four-circuit balancer iu the same way. Fig. 6 is a section 
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through tho winding, and core of an auto-transformer, 
showing how the thicker wire is wound up on the mould 
and the thinner wire on the top of it; & tap would be 
taken out where the two seotions join. The complete coil 
‘is then саро with insulating material and the соге 
built up round the coil. The shell type is more economical 
than the core type for these transformera.—J. HOLROYDE. 
Gestion No. 1,072.—Given a three-phase overhead transmission line, 
1,000 yards long, each conductor being */,, bare copper, and 
the conductors occupying the three corners of an equilateral 
triangle with 20in. sides, generator voltage 650, frequency 50, 
give a method of predetermining the voltage drop (as measured 
between any two phases) between the generating and receiving 
ends of the line, мош out the above as an example. Take 
two cases—vis., one with a load having a power factor of 75 
&nd the other with a power factor of unity—line current in each 
case 200 amperes. Show what is the aotual power lost in the 
line in each case. 

Answer to No. 1,072 (awarded 68.).— The usual method 
adopted when calculating the pressure drop on a three- 
phase transmission line is to assume a fixed voltage at the 
receiving end of the line, and not at the generator end, as 
the generating volts have to vary with the load. We will, 
therefore, work on this basis, assuming a fixed voltage of 
550 at 555 of the line and a generator voltage 
of about 650. e now have the following data: current 
= 200 amperes; volts at receiving end = 550; frequency 
= 50; length of transmission = 1,000 yards; wires fixed 
20in. centres apart; size of cable = /s; diameter of 
cable ='728їп.; resistance of 1,000 yards of 7/28 cable 
2 000078 х 1,000 = ‘078 ohm. 

(a) Load Non-inductive —i e., Power Factor = Unity.—VPower 
received = V3 x 550 x 200 = 191 kw.; loss in line 
= 3 x 200? х ‘078 = 9,360 watts; volts drop in each line 
‘due to ohmic resistance = 200 х ‘078 = 15'6 volts; reactance 
‘drop = 2 ~ L C (L = henries; ~ = frequency; and C 
-= current). 

We can find L by the following formula : 


L221 (1524 4-140:366 log 2 10—% 
where | length in feet, d = distance between centres of 
wires, and r= radius of wire. 


L=2x 3x 1,000 (15:24 + 140:366 log 29 107" 


564 
= 6 (15724 + 140:566 log 55) 10-* 
= 6 x 260:24 x 1075 = ‘00157 henry. 
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. . Reactance drop = 2 т x 50 x :00157 х 200 = 987 volte. 


Now, the back E.M.F. due to self-induction of the line 
lags behind the current by & quarter of & period, во the 
eomponent of the total pressure at generating end to 
balance this E.M.F. must be 90deg. in advance of the 
current. As the current and impressed E.M.F. are in 
phase, the component of total pressure at generating end 
required to balance the ohmie drop in the line wil be 
180deg. in advance of the current, and, therefore, the 
vectors representing these two E.M.F.’s will be at right 
angles. 


Total volts drop in line = /15-6? + 98:7? = 110 volts 
approximately. 
. Total voltage at generating end must be 550 + 110 = 660. 


power delivered 191 9 °/ approx. 
wer watts 191 79 56 

delivered lost 

(b) Inductive Load (Power Factor = 76).— Power received 
= / „ 550 x 200 x '75 = 1455 kw.; loss in line 
= 3 x 200? x 078 = 9,560 watts; volts drop in each 
line due to ohmic resistance = 200 x ‘078 = 15°6 volts; 
reactance drop = 2 т x 50 x ‘00157 x 200 = 98:7 volta. 

Now on an inductive load of 75 power factor the current 
lags behind the impressed E.M.F. by an angle of about 
41° 25', and while the components of the total pressure at 
generating required to balance the E.M.F. of self-induction 
and ohmic drop are in the same positions relative to the 
current as in A—i.e, 90deg. and 180deg. in advance 
respectively—they have moved through an angle of 41° 25 
relative to the impressed E.M.F. at generating end, and so 
the volts drop will now be different. In the diagram, 


Efficiency = 


, 
Ae \ hi Ae 


O C = phase of current; O E = generating end voltage; 
and О E, = receiving end voltage. The actual line drop is 
given by the arithmetical difference between ОЕ and ОЕ. 

Total line voltage =O E= V(0 5)! + (b E) 

= A(O а+а bj 4 (b E, + Е, E). 

Now Oa =O E x cos 0 550 x '75 = 412:5 volts; 
b E, =a Е, = V (550)? — (412:5) = 363 volts ; a b = ohmio 
drop = 15:6 volts ; E, E=inductive drop = 98:7 volta. 

.. Total line voltage = ^/(412:5 + 15:6)! + (363 + 98 7) 

= ~ (428-1)? + (461-7)! 
= 650 volts. 
And, therefore, volts drop = 630 — 550 = 80. 
А Power delivered 
Efficiency = +; wer delivered + watts lost 
143.3 143.8 
1453 +956 152°66 
= 94 per cent. approximately. 

It will be noted that with an inductive load the power 
transmitted is much less than with a non inductive load, 
the efficiency is less, but the volts drop is not so great. 
It is, therefore, of the utmost importance in all transmission 
schemes to keep the power factor as high as possible, as by 
doing so the power a given line will transmit is inc А 
Capacity and conductor impedance have been ignored in the 
above calculations, as they are negligible. 

Part of the above has been obtained from articles 
written by Mr. Still and others appearing in the Electrical 


Engineer from time to time during the last few years. The 
glide rule has been used in making the calculations.—H. C. 


[Other replies to Question No. 1,072 will be given in ош 
next issue. —Вр., E. E.] 


с 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BT 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construetion work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer fem shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


QUESTIONS. 

1,082. Can you kindly give me connections of wiring of 
switehboards, etc., that is supplied by energy by (1) shunt 
generator and shunt booster dire^t coupled ; (2) shunt generator 
and motor-driven booster, supplying two batteries (parallel). I 
should like to chargo one and discharge the other (lights) and 
keep motors separate.—Epwb. WIBLETT. 

1,083. Give a definition of the term *' diversity factor," and explain 
its effect on the load factor and on the capital cost per kilowatt 
installed. —E. P. A. 

ANSWERS. 

Question No. 1,072.—Given a three-phase overhead transmission line, 
1,000 yards long, each conductor being / bare copper, aud 
the conductors occupying the three corners of an equilateral 

triangle with 20in. sides, generator voltage 650, frequency 50, 

ive а method of predeterminiog the voltage drop (as measured 
etween any two phases) between the generating and receiving 
ends of the line, working out the above as an example. Take 
two cases—viz., one with a load having a power factor of ‘75 
апа the other with а power factor of unity—line current in each 
case 200 amperes. Show what is the actual power lost in the 
line in each case. | 

Answer to No. 1,072 (awarded 7s. 6d.).—To begin with 
the last part of the question first, it must be noted that 
the actual power loss in the line is only dependent upon 
the resistance of the line, and, therefore, for the same line 
current this loss will be the same at any power factor. It 
is only the voltage drop which suffers by altering the 
power factor of the load. 

The resistance, R, of each line made up of ?7/,, 1,000 
yards long is 07744 ohm аб 60deg. F. With 200 amperes 
per phase the total line loss at any power factor is 
3 x 200? x (07744 = 9,292 8 watts. То calculate the voltage 
drop, the resistance drop and the inductive drop have 
to be calculated for each phase. The C R drop is 
200 amperes х ‘(07744=15'5 volts. The inductive drop is 
given by the formula 

Е, = 2 Tf L C, 


where f is the supply frequency, L the inductance of the 
line in henrys , and C the load current. То боа L, 
Max well's formula for the inductance of two parallel con- 
ductors must be used. This in English units is 


Ls | 15:24 + 140-566 log 1) 
10° T 


where I is the length of the lino in feet, d the distance 
between the centres of the conductora, and r the radius of 
the conductor. In the case under consideration / = 1,000 x 3, 
d = 20in., and r=‘364in. for а ?'/,, conductor. 


cone 2000201524 + 140 366 log 221 
10? '664 
= 6,000 x 259°6 x 107? 
= '00156 henrys. 
Induetive drop is, therefore, 
E, = 2 x x50 x 00156 x 200. 
= 98 volts. 


Having found the values of the two drops (C R and 
inductive), they must now be considered in their proper 
phase relation with the rest of the circuit. The vector 
diagram is given here ; the vectors are assumed to be rotat- 
ing clockwise. O E is the generator voltage, O V is the 
voltage at the end of the line, V A being the C R drop 
and E А the inductive drop; О C represents the phase 
position of the current, the power factor of the load being 
cos V О C. This is the diagram for one phase; the other 
two could be represented by similar diagrama. 


E 


0 B 


With a power factor of unity O V is in phase with 
О С, and, therefore, O V A is a straight line, and O A = 
ЈО E? - A Е“ 

ЛО A = (6501 — 98°} —643. 
. O VYTV А=645. 
ЛО V =643 – 15:5 = 627:5 
i.e., voltage at end of line for power factor 1°0 = 627:5 volts. 
For a circuit of power factor ·75, 


OE'-EB?'-OB 
=(E A+VC)?+(0 CT VA): 
2. 650? = (98 + V С): + (O C -- 15:5)*. 
Now сов ф = 75 and sin $ = 662 
Г. 650? = (98 + 662 . O V)? - (15:5 4-75 . О Vy? 
. 422,500 = 9,604 + 129:7 . O V + 4, 575. O V2 
4240--23:2. O V 5,625. О V? 
„. O V2+153 O V —412,660—0 


‚ оү 7153+ = x — 412,660) 
= 571 


i.e., voltage at end of line for power factor 75 = 571 volts.— 
Е. Н. CLARK. 


Answer to No. 1,072 (awarded 7s. 6d.). —The voltage 
drop in each line is made up of .two components— 
namely: (а) the E.M.F. consumed by the line resistance, 
which is in phase with the line current; and (b) the 
E.M F. consumed by the line reactance, which is 90deg. 
out of phase with the line current. 

We can readily compute the resistance drop in the line, 
and also the power lost in consequence of this drop as 
follows. From the London Electric Wire Company's cata- 
logue we find that resistance per 1,000 yards of */,, 
cable = - 075 ohm. Therefore, resistance of each line = Ё 
= ‘073 obm; current flowing in each line = С = 200 
‘amperes; resistance drop per line = CR = 14:6 volts; 
power lost in each line = C? К = 2:92 kw. That is, total 
power lost in transmission lines with 200 amperes flowing 
=292x3=876 kw. This loss is independent of the 
power factor so long as the current remains constant, 80 
that the value given above will be the actual loss in the 
lines for the two cases given in the question. 

We will next consider the reactance drop in the lines, 
and before we can calculate this it is necessary that we 
should know the reactance of each line. Referring to 
Fig. 1, which gives а sectional view of the three trans- 
mission lines showing their relative positions, we can 
readily derive, from first principles, an expression for the 
reactance per line.  Coneider а point between any two 
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lines at а distance z from one of them, A. Then the field | = impedance drop = C VR? + Re? = E; D С = voltage 
strength at this point due to a current, C (in absolute | between line and neutral at generating end = Ei; B C 


units), flowing in the line, A, is given by = voltage between line and neutral at receiving end = E. 
2€ Then in general 
EM Ei? EZ Е? +2 E E, cos б, 
t being measured in centimetres. If length of lines | and for this simpler case where the angle D A B=90deg,, 
= | centimetres, " | E= VEII- Rai C*- R C. 
Total flux between lines = шы ы шө 650 
a * Ei = = 375 volts. . EI - 141,000. 
2 NE: 
=2C 1. log =” Ry C- 45:6 volts. .. Ra? С? 2,070. 
€ m — — 
TETTE NT 3 . . E= V141,000 - 2,070 - 14:6 
neglecting the flux inside the trausmission wire. E =372°6 14 62 358 volts. 
.. L 2 I. log 2 m absolute units. That is, voltage between lines at receiving end = 358 /5 
ed 
= 620 volts. 
L=21. log am 19-9 henrys. Therefore, apparent drop in lincs = 50 volts. 
«d 


That is, reactance per line=2 т L 
=4 т f.l. loge an 10-° ohms 


= 2:88 f | log t 10-* ohms 


where f frequency. In the present case, / = 50; | = 56,000 


mM uos Fic. 2. 


A reference to Fig. 5 shows that there is a phase displace- 
ment between E, and E This phase displacement, w, is 


C 


such that 
CR 
эзше {а = a 
dd CRE 
/ tan 2 5.6 ..193 
72 6 
/ 
.*. w= 7deg. 
/ The meaning of this is that whereas at the receiving end of 
РА the lines the current is in phase with the voltage (between 
line and neutral), at the generating end the current lags by 


7deg. behind the voltage due to the inductance in the 
transmission lines. 

Case II.— Power factor assumed to be 75. Therefore, 
cos $ = 75, or ф = 4l'5deg, which means that at the 
receiving end of the lines the current lags by 41-5deg. 
behind the voltage (measured between line and neutral). 


Еа. 1. D | E 
x 2'54cm.; m = 20in. ; d = ‘73in. (from London Electric а 


Wire Company's catalogue). >C 

.. Reactance per line 

= 2'88 x 50 x 36,000 x 2:54 x log 75 * 1078 A 
= ‘228 ohm = Ra. Fic. 8. 
.. E.M Е. consumed by reactance = C Ra = 200 x 228 Fig. 3 shows the vector diagram for this case. From the 
= 45'6 volts. geometry of the construction we can write 

This component is at right angles to the resistance drop Е,? = E + E +2 E E, cos (0 — 4), 

component, во that from which E can be calculatcd. In this case we have 
E.M.F. consumed by impedance = © V R? + Ka? E. — 375 volt Е.2— 141.000 
= 47-8 volta. 8 
| | Е,=478 volts. Ez: = 2,280. 

The angle 0 between this component and the resistance 0 =72-2dep. 

drop component is such that $ -4L5deg. (- 6) - 30-7deg, сов 30-7deg. = :86. 
tan 0= 146 = 515. +, E? + (95:6 х 86) E- (141,000 — 2,280) = 0. 
^. Е? +82 Е - 158,720 = 0. 
‚'. 0 = 72:2deg. ы SEA 

We will now proceed to calculate the voltage drop (as S.E2-41- Yi . 
measured between any two phases) between the generating 2 
and receiving ends of the lines for the two cases given iu E= 417 575˙5 = 3543 volts. 
the question. Therefore, volts between lines at receiving end 


Case J.— Power factor assumed to be unity that is, we E 
will assume that the current is in phase with the voltage = 55,418 x М 8 = 579 volts. 
(measured between line and neutral) at the receiving end Apparent drop in lines between generating and receiving 
of lines Fig. 2 gives а vector diagram showing the phase | ends — 71 volts. 
relations of the various voltage components. А В = resist- As in the previous case, there is a phase displacement, 
ance drop = C К; А D = reactance drop = C Ra; D B | v, between E, and E, which means that whereas the dis- 
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placement between current and voltage (between line and 
neutral) at the receiving end is 41:5deg., at the generating 
end it will be less than this by the angle w; or, in other 
words, the power factor at the generating end is greater 
than that at the receiving end, and in this case it will be 
somewhat more than ‘75, as we have assumed this to be the 
power factor at the receiving end. 

If ** K. O." wishes to pursue this subject further, I would 
refer him to ‘Elements of Electrical Engineering” by 
C. P. Steinmetz, where this type of problem is dealt with 
at length, and from which the method of reducing the 
reactance of a transmission substantially as given above is 
taken.—A. P. Youna. 

Question No. 1,078.—By what methods can a short circuit in an 


armature be accurately located without the use of testing 
instruments ї 


Best Answer to No. 1,073 (awarded 10s. ).—The mode of 
procedure depends under what conditions you are situated. 
We will briefly discuss the matter under the following 
heads : (1) When the armature is in the machine ready for 
running; (2) when the armature is in the repair shop, 
where a source of supply is available, either alternating or 
direct ; (3) when there is no source of supply available. 

Firstly, a word as to the causes. The nature of a short- 
circuit may be as follows: (a) two grounds (connections 
between the conductors or the eommutator bars, and the 
iron or metal portions of the armature); (b) a short in the 
commutator, caused by a piece of solder, metal, or other 
foreign substance getting between the commutator bars or 
their connections ; (c) two wires touching each other, due 
to faulty insulation. 

1. The machine should be started with no load, and if 
the fault is not a serious one, the short-circuited coil can 
be located by the excessive heat generated in it after a few 
minutes’ run. Care should be taken not to run too long, 
or the coil will quickly burn out. In the case of a dynamo, 
if the fault is a serious one, the field will not excite itself. 
If a source of supply is at hand, the machine can be sepa- 
rately excited and run for a few minutes, when the fault 
can traced as before. In the case of a motor, the 
armature may make a portion of a revolution and then 
stop, blowing the fuse. The coil affected will have one 
end under one of the brushes, so the segments should be 
marked under each set of brushes to facilitate the location 
of the fault when the armature is removed. 

2. The first method usually adopted is to test for the 
fault under (a) Having two wires coupled to a lamp 
circuit, by placing one on the metal of the armature and 
the other on the commutator, the lamp should glow if the 
fault comes under (a). This can then be quickly located 
by unsoldering the commutator at different points until 
the exact places are located. To test for the fault under 
(b) or (c) with the lamp, all the top wires should be 
unsoldered in the case of a lap winding; with a wave 


winding 3 usually being sufficient, where Р =the number 


of poles. Connect the unsoldered ends together by means 
of а piece of bare wire, also to one end the testing wires. 
Now test each circuit separately, by disconnecting one at 
a time, and placing the other testing wire on to it. When 
the shorted coil is reached the lamp will glow. In the 
case of the wave winding, each circuit should also be 
tested on to the commutator, and should only glow on one 
of the unsoldered segments, the fault being in the 
soldered portion if the lamp glows on any other, of course 
assuming it does not glow on the other top unsoldered con- 
nections. There is one class of fault that the incandescent 
lamp fails to locate—viz., when a coil is short-circuited on 
itself. A short under (b) is often successfully cleared in 
the case of a small armature by passing a heavy current 
through the armature, which burns out the metal bridge. 
Where alternating current is available the following device 
can be arranged. A pole-shoe of laminated iron, shaped like 
a field pole, is mounted on a suitable wood stand. A few 
turns of rather thick wire are wound on it. The armature 
to be tested is brought as close to it as possible, well in the 
curve of the shoe. An alternating current is then passed 
through the coil on the shoe, and the armature slowly 
revolved. The operator then passes a piece of sheet iron 
over the part of the armature which is embraced by the 
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coils, which have part of their windings under the testing 
shoe. If there be a closed circuit that is, a short-cireuit — 
the piece of iron is attracted to the armature. If the coils 
are in good order there is no attraction. This apparatus is 
more fully described by a correspondent in the Electrical 
Engineer of Aug. 3, 1906, whom [ have to thank for the 
idea. 

5 Tke author has in many cases tested an armature for 
a short- circuit with the following apparatus, which? is 
gencrally procurable in most places. А four-volt accumu- 
lator, such as used for motorcar work, and a small ammeter 
reading 0 to 1 amperes, such as used for testing lamps, is all 
that is required. Connect a short spiral of iron wire in 
series with the accumulator and ammeter, so that when the 
circuit is complete the ammeter deflects one ampere. Now 
unsolder one segment of the commutator and separate the 
wires. By placing two wires on adjacent segments so as to 
complete the circuit through one of the windings, a reading 
will be observed on the ammeter slightly below one ampere 
provided the coil is not short-circuited. Each coil can thus 
be tested, but as the short may be of a more serious nature 
a larger span of the commutator may have to be taken, and 
а correspondingly lower reading observed. The querist will 
have to use his own judgment in locating the fault speedily. 
Н. CoLLINSON. 


Answer to No. 1,073 (awarded 7s. 6d. ).— A simple method 
of localising a short-circuited section is to run the machine 
on open circuit for about five or ten minutes and then 
stopping it. The faulty coil, if not burnt out, can then be 
located by running the fingers over the armature, by its 
excessive temperature over the rest of the coils, and by the 
charred appearance of the varnish or insulation. Short- 
circuits are often produced by pieces of solder which have 
dropped inside between adjacent commutator lugs during 
the process of soldering on the conductors. It is, therefore, 
necessary to carefully examine the commutator lugs and 
segments. With regard to short-circuits between adjacent 
coils in drum armatures, the method above described is not 
applicable, as the whole armature would heat equally. 

The following method has been given in the Electrical 
Engineer of New York, and I have tried it with success. 
Attach а wrench to the pulley, во as to be able to turn the 
armature round by band. Now excite the field, the coils 
being preferably connected in parallel to make the effect 
more marked. When itis attempted to pull the armature 
round, it is found that it can only be done very slowly, 
except at one position. Mark the armature at points in the 
centre of the pole-pieces and at both ends of the armature. 
The explanation is that both halves of the armature oppose 
one another at this point, but when not at these points а 
continuous circuit is formed, and the resultant magnetic 
effect is very great. Theshort-circuit will be found at one of 
these four marked points, and experience has shown that it is 
nearly always on the commutator end, in the last half of 
the winding, where the wires pass down through the first 
half terminals. When a short-circuit occurs by the wird- 
ings coming into contact with the core or frame, it can be 
located by disconnecting the armature coils from the com- 
mutator, and testing each separately with a small battery 
and bell, one end of which is permanently connected to tte 
shaft, while the othor is connected in turn to each of the 
armature wires.—ARMATURE. 


Answer to No. 1,073 (awarded 6s.).—The following 
method may be found of some use: The principle consists 
in placing the armature in an alternating field. The circuit 
which contains the short will then act as the short-circuited 
secondary of a transformer, and if the conditions are 
favourable, currents will flow sufficiently heavy to clear 
the faulty coil, or at any rate heat it sufficiently to indicate 
its position. Various methods might be employed to 
accomplish this, depending upon the size of the faulty 
armature: (a) Assuming it is a direct-current machine, 
raise brushes from commutator, excite field magnets from 
an external source, and drive armature from another 
machine or its own prime mover. If necessary, over-excite 
or run above normal speed. (b) If an induction motor of 
same diameter is available, it would be worth while trying 
the following method: Replace rotor by the faulty arma- 
ture, blocking it in position. Apply a gradually increasing 
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brightly when in position shown in Fig.2. (2) А more 
simple but less sensitive method is shown in Fig. 5. In 
this case the current is adjusted as above until the voltage 
drop between the segments is sufficient to make the lamp 
glow brightly. A short between two segments is indicated 
by the failure of the lamp to light up properly when placed 
between them.—T. E. BRIDGE. 


Answer to No. 1,073 (awarded 5s.).—If testing instru- 
ments are dispensed with, the only way in which the 
position of a short-circuit can be located is by having 
recourse to the heating effect produced by an electric 
current, and for this object to induce, in some way, a 
voltage in the armature coils which will cause a current to 
circulate in the short-circuited coil or coils, so that by 
simply running one’s hand round the armature coils the 
position of the short-circuit can be located. This can be 
conveniently carried out by coupling the machine having 
the defective armature with a small driving motor by 
means of a belt, and running it at somewhere about normal 
speed with the fields fully excited and the armature 
circuit open. This will induce an E.M.F. in the armature 
coils, and, of consequence, a large current will circulate in 
the short-circuited winding, so that after the machine has 
been running in this way for five or ten minutes it should 
be quite an easy matter to pick out the defective coils after 
the armature has been brought to rest. It might even be 
possible, if the short-circuit is not a very bad one, to run 
the machine as a motor, the result ‘being the same as when 


alternating voltage to the stator, when the currents induced 
in the short-circuit by the rotating flux will burn out the 
faulty coil. (c) Other methods will suggest themselves if 
an alternating source of supply is available, such as putting 
a few turns round the armature to act as the primary of 
a transformer, the secondary being the assumed short- 
circuit. —P. Н. 

Answer to No. 1,073 (awarded &s.).—(1) A short in an 
armature could be found by means of the arrangement 
shown in Fig. 1. А A and BB are two adjacent armature 


D 


Fio. 1. 


coils connected up to the segments of commutator, а, b, с; 
R R are two equal resistances, and L is a small-voltage 
incandescent lamp. А suitable current is made to flow in 
. the armature, and the three terminals of the arrangement 
are then brought into contact with a, b, c as shown. When 
there is no fault in either of the coils the drops in voltage 
between a and b and a and D will be each equal to half the 


N.C. SUPPLY 


DIRECTION OFF 


| 
Ж 


MA СЕ 


s Ld 
* 


N 


MAIN MAIN 
Fic. 2. 


drop ac, and there will thus be no current through L, 
while a short across b с would produce a voltage across D b 
equal to a little less than half the drop a c, and the lamp 
. would glow. А short can thus be readily detected by 
passing the arrangement R L R round the commutator 
until the lamp lighte. In order to make the apparatus as 
effectivo as possible, the resistance, R, should be as large 


ARMA TURE 


[] 
Fra. 1. 


it is driven by mechanical means, as the heating effect of 
the eurrent taken to run the armature would be so small 
as to be almost negligible, aud, therefore, the excessive 
heating produced in the short-circuited coils would soon 
manifest itself. 

If the armature has been removed from its bearings, the 
necessity of reassembling and running it in either of the 
ways described above can be overcome by constructing 
some such device as shown in Fig. 1. This piece of appa- 
ratus consists of an iron core, А, made up of а bunch of 
laminated punchings of the shape shown in the diagram, 
upon which is wound a coil of wire large enough to carry, 
say, five ог ten amperes. The method of testing the 
armature with this piece of apparatus consiste simply in 
placing it upon the periphery of the armature, as ghown 
in the diagram, and exciting the coil with alternating 


и current. Obviously, the magnetic circuit is such that the 
alternating flax will thread a number of coils for any given 
position of the core, A, and, therefore, an E.M.F. will be 

Fio. 3. induced in the coils, and if one of these is short-circuited 


a current will circulate which in a very little time will heat 
the conductors appreciably. By moving the core, А, step 
by step round the whole periphery, and keeping the 
current on from two to three minutes for each position, 
the defective coils will soon be found out.—A. P. YOuNG. 


[Other replies to Question No. 1,073 will be given in our 
next issue.— Ep., Е. E.] 


as possible with relation to the resistance of an armature 
coi), at the same time keeping it well under the resistance 
of the lamp. For a dead short it should be possib‘e to git 
through the lamp about one quarter of the voltige pr - 
duced by the current between the segments. The current 
required may be taken from the mains through a suitable 
variable resistance, V R, this being adjusted until L glows 


— 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
charaeter relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers аге 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
dnk) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


QUESTIONS. 


1,084. Is it commercially possible to have a motor-generator, trans- 
forming direct current 500 volta to three-phase alternating current 
11,000 volts, wound so as to produce the alternating current at 
60 or 25 cycles, so that machine can be used for sapplying power 
or lighting mains respectively as occasion may require? State 
difficulties in making or running such a machine.—A. B. O. 

1,085. What tools and plants are n to start a factory for 
instrument repairs (electrical) ? Give details of plant and approxi- 
mate costs.—RAYMOND CORREA. 


1,066. What are the best kind of works at which the young electrical 
engineer should receive his mechanical engineering training ! — 
М. G. TWEEDIE. 


ANSWERS. 
Question No. 1,073.—By what methods can а short-circuit in an 


armature be accurately located without the use of testing 
instruments 


Answer to No. 1,073 (awarded 68.).— The exact position 
of a short- circuit in an armature is often rather difficult to 
find, even when using instruments. A. L. R.“ wishes to 
locate the fault without using any instruments; he will by 
the following method be able to get at the cause of the 
trouble. Run the machine up for a few seconds with field 
excited, and with a switch in the field circuit if a gene- 
rator; if a motor, the ordinary starter will do. On 
shutting down, one or more coils will be heated if any 
shorts are present. The hot coils should be marked and 
the connections traced down to the commutator bars. The 
mica segments adjacent to these commutator bars should 
be carefully examined to see that no copper bridges across 
same and that they are clear of carbon and metallic dust. 
The connections of the heated coil (or coils) may then be 
lifted out of the commutator lugs and the bars bridged 
over by a stiff piece of copper wire. On repeating the 
same experiment, if the marked coil does not heat up again 
the trouble will have been due to a short-circuit in the 


commutator ; if, on the other hand, the coil still heats up, | 


then there is an internal short in the marked armature coil. 

“A. L. К.” does not give much information about the 
short-circuits he refers to. Should the heating be above 
normal and more or less uniform throughout the whole of 
the winding, the trouble will most likely be due to carbon 
or metallic dust accumulating inside the commutator or 
on the coil connections. It is, however, impossible to 
locate the shorts in this case except with the aid of instru- 
ments. A. L. R.“ will be well advised to have the arma- 
tures thoroughly blown out, when а good deal of his 
trouble will disappear.—PERcy W. Davis. 

Question No. 1,074.—In pues d designs of turbo-generators fans are 
fixed to the rotor to produce the necessary draught for cooling. 
What governs the design of these fans for such high tip speed ? 
How is the pressure, efficiency, and output affected by number 
of blades, depth of same, and shape ? 

Answer to No. 1,074 (awarded 105. ).—It is probable that 
in most cases where ventilating fans are fixed to the rotor 
of turbo-generators very little theory is brought to bear 


upon their design, and in fixing the general dimensions and 
shape the engineering sense, so to speak, is relied upon 
more than theoretical considerations. In the case of a 
centrifugal air-compressor, where we have a fan rotating at 
a high speed in an enclosed space, very reliable formula 
can be employed to predict the pressure, discharge, 
efficiency, etc., for given conditions; but in the case of 
a ventilating fan the conditions are so different as to make 
the formula almost unreliable, and, therefore, if theory is 
brought to bear upon their design the results are only 
approximate. If, however, the fan blades are enclosed so 
that the air is made to flow in and out ina definite way, 
then we сав apply the usual formula for centrifugal air- 
compressor design with some degree of accuracy. The 
formula can be simplified to some extent by assuming that 
the density of the air remains constant during its passage 
through the fan, and this assumption is very nearly correct, 
as the rise of pressure will always be very small. 

As a starting point for the design of such a ventilating 
fan we take a representative figure for the quantity of air 
necessary to produce good ventilation, per kilowatt loss, as 
being 100 cubic feet per minute. If the output of the 
generator in kilowatts is W, then assuming a 5 per cent. 
loss in the generator the quantity of air required will be 


Q,=5 W cubic feet per minute. 
Q = "085 W cubic feet per second. 


Referring to Fig. 1, which shows the end view of a typical 
fan, it is quite an easy matter to calculate the velocity, V,, 


Fia. 1. 


at the blade inlet from the area of the inlet passage, and 
the value of Q obtained as above. In the diagram the 
vanes are shown to bend away from the direction of 
motion—that is, the air has a backward discharge—and 
this shape of vane is found to give the most efficient 
results. If d- blade diameter and т, = blade width at 
exit in feet, then 


A, = blade area at exit v m, d, square feet 


— 2 
and Ra A e 
Also Wx d, N, 


where N =revolutions per second. From this data we can 
calculate the effective pressure rise from the formula, 


Р =-0000165 WII : (WM.) сов a, Jibs. per sq. in., 
2 


where ? = hydraulic or compression efficiency, and can be 
taken to be 0*6. The value of the pressure rise given by 
this formula is the difference in pressure between points 
where the velocity is zero—that is, assuming we have a 
quantity of air which from a condition of rest is made to 
pass through the fan blades, and is then brought to rest 
again, then the pressure rise between the two points where 
the condition of rest exists is given by the above formula. 
Of course, these conditions do not exist absolutely, but before 
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ances are sometimes used, but they require more attention 
than wire resistances. The general arrangement of the 
apparatus is shown in the accompanying diagram. The 
operator wears a canvas or asbestos mask fitted with a 
eoloured glass window, to protect his eyes aud face, and 
the greatest care is necessary to shield neighbouring work- 
people from the glare of the arc. For this purpose canvas 
screens should be arranged around that part of the shop 
where the welding is done. 

Blowholes in steel castings are repaired by first thoroughly 
cleaning out the bole, which may be done with the are, and 
then inserting some small pieces of scrap steel. These are 
then melted in, and the process repeated until the hole is 
filled. Broken lugs and projections are repaired by making 
a mould of gannister or fireclay to the required shape, and 
building up a new piece by melting scraps of steel in 
the mould. Broken teeth on gear wheels are mended in 
the same way. To repair a crack in a plate or casting, the 
arc is first used to cut a V-shaped groove along the line of 
the crack, and this is then filled up a few inches at a 
time by melting in small pieces of steel. Broken shafts 
may be repaired by butting the pieces closely together, 
a burning out a V-shaped cavity between them by 
the arc. This cavity is then filled up by welding 
in new metal. The partly -repaired shaft сап then 
be turned over and the operation repeated on the opposite 
side. Boilers that have become corroded can be repaired 
by welding on a “patch” to cover the defective part, 
making a sound job. For working on thin plates a special 
welding tool is used, in which two carbons are arranged in 
such a way that the arc is blown out in the form of a 
flame, similar to a flame arc lamp. This gives a wider 
distribution of heat than the single-carbon tool. The two 
carbons are connected to the positive and negative lead 
respectively, and the work is not connected in the welding 
circuit. The quality of carbon used is very important, as 
the frequent heating and cooling tend to cause it to crumble 
or crack in pieces. Particles of carbon then become incor- 
porated in the weld, and produce a hard weld almost 
impossible to machine afterwards. With suitable hard, 
solid carbons a good toolable weld can be made after some 
little practice. The size of carbon is usually 12in. long by 
about lin. in diameter. | 

On account of the intense heat of the arc the welding 
tool must be kept moving around the part to be repaired, 
so as to thoroughly heat the metal in the vicinity of the 
weld, otherwise it would cool too rapidly and produce а 
hard weld. It is also advisable to hammer the weld after 
each new layer is added, as this assists in making а satis- 
factory weld. For ordinary purposes a current of 200 to 
300 amperes at 80 volts is sufficient, but for very large 
eastings or forgings 500 amperes or more may in some 
cases be required. 


enteringandafterleaving the blades the velocity will certainly 
be small,so that the value of the pressure given by the 
formula will give some idea of the pressure actually pro- 
duced. The theoretical power required to effect this 
pressure rise is given by ‘195 Q P in kilowatts. Assumin 
a shaft efficiency of 50 per cent., this means that the actua 
power required to run the fan to give this discha'go and 
pressure is, driving power = '39 Q P, kilowatts. The 
pressure is, within limits of course, unaffected by the 
number of blades—that is, so long as sufficient are used to 
constrain the air to flow in a definite path so that the 
velocities as computed above can be relied upon. It can be 
readily seen by reference to the pressure formula that the 
pressure can be altered by varying the discharge angle a 
that is, as this angle is increased the pressure will also 
increase. The construction of the air- e through the. 
rotor leading to the inlet of the blades should be such that 
the velocity in this passage is small—say not more than 
20%. or 501 per second. 

In certain designs of turbo - generators funnels are 
attached to the ends of the rotor in much the same way 
that they are attached to the deck of a ship for producing 
ventilation. These funnels are connected by а cylindrical 
passage which passes right through the rotor, the result 

ing that air is being continually forced through this 
passage. These produce the same result as would a fan 
placed at one end of the rotor—that is, air is continually 
drawn through the rotor. A certain scheme of ventilation 
which I have seen consisted in placing the fan blades, such 
as shown in Fig. 1, inside the rotor ducts. This would 
create a pressure all along the space between rotor and 
stator, the result being that air would be drawn radially 
through the rotor and forced out partly through the stator 
ducts and partly along the air-gap in an axial direction. 
The formula given above could be applied to fans fixed in 
this way, and the method would seem to be very efficient.— 
А. P. YOUNG. | 


Question No, 1,075.— Which is the most efficient system of electric 
welding for jobbing work about a large engine Works —1. 6., repairs 
to shafts, eto. ? It is to be worked during the day from a private 
lighting installation of about 110 volts, 400 amperes, continuous 
current (compound-wound dynamo). 


Best Answer to No. 1,075 (awarded 10s. ).—The Benardos 
arc welding system is the most suitable for jobbing work 
and repairs in an engine works provided with a continuous- 
current supply. For certain kinds of repairs, such as 
joining together broken parts of finished work, which 
would be ruined if heated externally to any considerable 
extent, the Thomson system is better, but for this single- 
phase alternating current is necessary. In the Benardos 
system the article to be repaired is placed on a metal 
support, to which is clamped the positive lead from the 
dynamo, and the negative lead is connected to the welding 


tool. The current thus flows from the work to the carbon, This system of welding is now very largely used in ateel 
works and foundries, and its usefulness in rendering service- 
+| j-e able many valuable castings and finished parts, which would 


otherwise have to be entirely scrapped on account of some 
defect, is obvious.—A. B. 


Answer to No. 1,075 (awarded 5s.).—The question as to 
which is the most efficient method of welding will depend 
upon the class of work that is to be carried out. In a large 
engine works the repairs that have to be dealt with are of 
a most varied nature, both as regards magnitude and 
я intricate design ; it will, therefore, be necessary to describe 
each system of welding. There are three commercial 
Systems of electrical welding suitable for an engine 
repair shop —i. e., the Thomson, Goldschmidt, and ordinary 
arc systems. 

The Thomson method, which is specially suitable for 


RESISTANCE 


and this tends to prevent particles of carbon from entering the 
weld, which would have the effect of rendering it brittle. The 
welding tool may consist simply of a gunmetal or brass clip 
for holding the carbon rod, with a wooden handle through 
which the negative lead is carried and connected to the 
carbon-holder by a screw terminal А circular wrought- 
iron screen is fitted between the handle and the carbon- 
holder to protect the operator's hand. A series resistance 
with four-stop switch is used to regulate the current through 
the arc. This is generally of the grid type. Liquid resist- 


welding tubes, bars, rods, etc., up to about дїп. diameter, 
depending upon the power available, consists of an 
alternating - current step-down transformer giving & 
secondary voltage of two or more volts with a very large 
current. The secondary terminals are arranged in the 
form of massive clamps, which grip the material to be 
welded ; one of these clamps is usually fixed, and the other 
movable and attached to a lever. The two pieces of 
material which it is proposed to weld are placed between 
the clamps in connection with each other, so that when the 


— — — 
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current is switched on the material is instantly raised to a 
welding temperature due to the high current flowing. The 
movable clamp is now pressed towards the other clamp by 
а lever, which forces the weld together, thereby pressing 
out any inequalities in the ends of the material. For 
welding steel tubes together of, say, 2in. diameter, & power 
of about 55 kw. would be required ; this value may appear 
excessive, but the time the current is flowing is so short 
that the power consumed is but a fraction of a unit. 
The disadvantage of this system is that the operating 
plant is very expensive, and unlees а good deal of 
repetition work is likely to be required, it is very 
questionable whether the results would warrant the initial 
expenditure. The cost of a 35-kw. welding plant, exclusive 
of the alternator, would be about £450, and of a belt- 
driven single-phase alternator at 220 volts, 50 cycles, with 
exciter, about £130. For very heavy work, such as the 
welding of tramway rails, etc., a special design of trans- 
former fitted with suitable terminal clamps is provided, so 
that the rails can be welded in position. The method of 
operation is the samé as described above. 

Dr. Goldschmidt’s system is an alumino-thermic process 
for obtaining an intense local heat by means of a chemical 
combination between aluminium and oxygen. Tho special 
metallic mixture or welding compound which is employed 
is named “Thermit,” and usually consists of a powdered 
mixture of aluminium and iron oxide. It is well known 
that if combustion takes place with aluminium the various 
metals can be separated from their combinations. In order 
to commence the reaction between the two metals тер. 
tioned above, a small quantity of oxide with a low melting 
point is provided, which can be ignited with a match. As 
soon as the reaction commences it proceeds automatically 
through the whole mass, and in about half а minute the 
whole reaction is complete, resulting in a temperature of 


about 3,000deg. C. The parts to be repaired are effectually 


welded together by the molten iron flowing into the joint, 
and a thick covering of aluminium slag appears on the 
surface, which can be easily chipped off. This system is 
largely used in welding electric tramway rails together for 
special heavy work in connection with shipbuilding, such as 
welding together broken propeller shaft brackets, stern 
posts, tubes, also the repair and welding of rings on shafts 
of 12in. diameter and upwards, welding broken bosses on 
main rolls for steelworks, etc. This system has the great 
advantage that practically no special plant is required 
beyond a few crucibles, rods, clamps, and other similar 
material recommended by the makers. It is a most 
valuable addition to a large repair shop, and many impor- 
tant weldings have been successfully carried out. The 
welding of two bull-headed rails together, weighing, say, 
901b. to the yard, would take about 14lb. of *Thermit," 
costing approximately 4d. per pound. 

The are system consists of two converging carbons carried 
in a suitable frame with an electromagnet to deflect the arc 
to the extremities of the carbons. 16 is chiefly used iu 
filling up holes in iron and steel castings or for light 
welding. In some instances one carbon only is used, the 
material to be operated upon forming the other pole. For 
ordinary work a carbon of Zin. diameter is used, and takes 
about 500 amperes at 80 volts; the cost of the complete 
plant (exclusive of dynamo) of two welding tools, screens, 
100ft. of carbon, switchboard, and regulating resistance 
would be about £110. 

The Falk system of cast welding has not been mentioned, 
as it is hardly suitable for ordinary shop repair work. 

From the above suggestions it will be concluded that the 
arc system should be installed, and the Goldschmidt system 
to be used for any heavy work. It would, of course, be an 
advantage if the Thomson plant could be installed, as it is 
quite possible that for some repairs this system would be 
preferable to the other previously mentioned.—K. 


Answer to No. 1,075 (awarded 5s.).—VFor the perfect 
welding of shafting, rails, or rode, there is nothing to beat 
the Thomson process. The two pieces to be welded form 
the secondary circuit of a transformer, and the resistance 
at the point of contact raises the temperature very rapidly 
to welding point. Most of the large railway works are 
equipped with the necessary plant, which is chiefly used 


8324 


for the piecing together of raile. Shafting manufacturers 
also piece together small pieces of shafting by this process. 
The plant, however, which consists of a single-phase 
alternator, exciter, switchgear, and special transformer to 
transform down to a very low pressure at an enormous 
current, is necessarily expensive, and is not adaptable to 
the many repairs found necessary in the ordinary engine 
works 

The Bernados process, or some modification of it, is by 

far the best process to use for the purpose. The private 
lighting installation referred to just furnishes the right 
pressure and power for the purpose. The welding must 
arranged to be done when the plant is not being used for 
lighting, for if both are attempted at the same time a 
sudden demand of 200 to 300 amperes for welding will 
seriously interfere with the steadiness of the lighting 
ressure. The ordinary Bernados process consists of a 
arge regulating resistance, special carbon-holder attached 
by a heavy flexible cable to one polarity, and a shield 40 
protect the welder's eyes and skin from the intense light 
and heat. The casting, broken machine, or shafting is 
connected to the other pole. The intenso heat of the 
electric atc is taken advantage of to raise tbe metal 10 
melting or welding point. А great deal depends on the 
skill and experience of the workman. А fresh hand will 
simply make a hopeless job of the repair. 

Somo exemples of the use that can be made of this 
process will be mentioned by tho writer. А defective 
place in some line shafting gave way just before the meal 
hour; this caused over 50 men to be stopped until it 
could be repaired. A trough lined with fireclay was fixed 
at the defeétive spot, the broken ends brought to melting 
point, fresh metal was added as required, and the shaft 
ready for work as strong as ever by the time the men came 
back from dinner. An important machine had two or 
three teeth broken on a gear wheel. Fresh metal was 
welded on to replace the broken teeth and the new teeth 
filed into shape. A large gear wheel, badly cracked 
through the rim, was quickly and satisfactorily welded 
and made sound again. A small flaw was found whe 
turning up a connecting rod; it could not be machin 
out as the rod was down to size, but somo fresh 
metal was welded in and the part finished off. For the 
welding up of blowholes discovered whilst machining up 
castings the process is invaluable. Some important points 
to notice in doing this work may be mentioned. All the 
defective material should be сиб clean out, leaving notbing 
but sound metal to be welded. 'The metal should be 
subjected to the intense heat for as short a time as possible, 
as otherwise the metal may oxidise. The pieces of metal 
which are added to the weld should be most carefully 
chosen, as a great deal depends on this point. The 
double-carbon process is very good for smaller work. 
In this case the metal to be welded does not form 
part of the circuit at all. The tool used is simply 
a hand-fed arc lamp specially arranged to obtain a long 
flame between the carbons blown downwards on to the work. 
The process is used for the repair of light castings, 
brazing, ог the welding of objects of small сговв-весііог. 
The Bernados system has been used and will probably be 
much more extensively used for cutting purposes, such as 
removing unnecessary projections on castings, the trimming 
of sheet metal to the desired shape. 

The Admiralty object to the electrical repairing of any 
machinery, but this is only because the processes described 
are capable of being abused by unscrupulous engineers. 
For instance, instead of making an absolutely sound weld, 
it is possible to just make a good surface finish and leave 
the interior untouched. It is because this can and has 
been done that electric welding has been brought rather into. 
disrepute.— RESEARCH. 

Question No. 1,076.— What are the chief difficulties met with im 
single-phase commutator motors for railway work ? 

Answer to No. 1,076 (awarded 68.).— The difficulties 
experienced with single-phase commutator motors for 
railway work have not necessarily been consequent upon 
their application to traction, but have rather been due to 
troubles peculiar to the motor itself. Various types of 
single-phase commutator motors have appeared from time 
to time, but a consideration of the three main types, shown 
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connections often being made of some high - resistance alloy), 
or by making the main flux small. 

Fig. 1 shows the simple series motor, or with compen- 
sating winding, CF, in Fig. 2, the arrows indicating the 
relative directions of the main flux, the compensating, and 
the cross flux. In the repulsion motor (Fig. 3) there are 
two extreme positions—one parallel to the axis of the 
stator flux, the other at right angles to it— where in the 
first case maximum current will be induced in the rotor but 
without producing torque, and in the second zero current 
and zero torque, since the flux due to the rotor currents 


diagrammatically in Figs. 1 to 4, will be sufficient to show 
the nature of the troubles and the methods of overcoming 
them. The chief troubles are commutation and sparking. 
The process of commutation is continually varying as the 
commutation starts at different points of the current wave; 
the difference of the short-circuit current at the beginning 
and end of commutation varies between zero and nearly 
double the maximum of the current wave. 


Plain. 
Series. Motor 


To Line. 


Stator. 


? 


To Line 


Fra, 1 Repulsion Motor. 


Fic. 3. 


Sparking may be due to the reactance voltage, Eg, as in 
the case of a direct-current motor, but also to an induced 
voltage, Es, in the short-circuited coil undergoing commuta- 
tion and due to the transformer effect of the field. A third 
E. M. F., E, may be induced in the short-circuited coil by 
rotation in an outside field. The short-circuit current 
equals the geometrical sum of 


takes up a position parallel to the diameter which joins the 
brushes. A resultant of these two rectangular positions is 
found in practice (for position of maximum torque) to be 
some 20deg. from the axis of the stator flux, as represented 
by the diagram, and to which position the brushes must be 
moved. In Fig. 4 variation of the resultant flux angle can 
be effected without movement of the brushes. If the 


Eg +E, +E, short-circuited brushes be placed parallel to the axis of the 
R, stator flux, and another set of brushes at right angles to 


them (for a two pole motor) fed from the variable secondary 
of a series transformer, then, by varying the current from 
the series transformer, the magnitude of the vertical 
component of the flux (dotted arrow) can also be 
varied, and thereby the angular displacement of the 
reluctant flux (full arrow). At or about synchronous 
speed the voltages E, and E, become equal and opposite, 
and thereby neutralise each other both in the repulsion 
and compensated repulsion motor. The repulsion motor 
differs from the series motor in possessing an elliptical 


where R, equals the resistance of the short-circuited coil. To 
keep these E M F.’s down, or rather the value of the short- 


| | С.Р 
Compensated. 
Series. Motor. 


To Line., Series Transiormer 


Stator. 


Compensated 
Repulsion Motor. 


To Line. 


Fic. 2. Fic, 4. 


circuit current, they must be individually low, neutralise 
each other, or the resistance of the short-cireuited coil must 
be high, The reactance voltage can be kept down by 
using а low voltage per commutator bar, short armatures, 
ete. The transformer effect of the field may be reduced 
by having as few turns per coil as possible, by inserting 
high resistances in the armature coils (the commutator 


rotary field (composed of two fields) at all speeds, and the 
two component fields become equal and perpendicular to 
each other at synchronous speed, thereby forming a circular 
rotary field.— O. Н. BRICKWELL. 


[Other replies to Question No. 1,076 will be given in our 
next іявие. —Ер., Е. E.] | | 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we.offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any pom should be sent within ten days 
after the same appeared. The replies should deal 
сопсівеіу with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper, and the source of 
all extracts and quotations from other authors must be 
acknowledged. Questions may be sent at any time. 


QUESTIONS. 


1,087. What are the chief items to take into consideration when 
estimating for the rewinding of armatures (direct current or 
alternating current) from 5 kw. to 1,000 kw. /—W. HINGLEY. 


1,088. Please explain how an iron-cored single-phase alternator will 
work in synchronism with one which has no iron in core like 
the Mordey- Victoria alternator.—A. B. C. 
ANSWERS. 
Question No. 1,076.— What are the chief difficulties met with in 
single-phase commutator motors for railway work t 

Best Answer to No. 1,076 (awarded 10s.).—The chief 
considerations in the design of a single-phase commutator 
motor for railway work are: (1) commutation, (2) power 
factor, (5) heating, and (4) starting torque. Of these, the 
first presents the greatest difficulty, and it is toward the 
improvement in the commutation of the single-phase motor 
(incidentally the improvement of the power factor also) 
that so much skill and invention has been displayed during 
the last few years. 

The difficulty in obtaining good commutation in single- 
phase commutator motors may be briefly explained by a 
consideration of the voltages induced in the coils short- 
circuited by the brushes, which may be classed as: (1) 
The reacíance volíage, due to the decrease and growth of 
the armature current in the short-circuited coils, similar to 
the reactance voltage in continuous-current motors, propor- 
tional to the armature current and speed. (2) The trans- 
former voltage, induced in the short-circuited coils under 
the brushes by the alternating main field flux, the short- 
circuited coils under the brushes acting like a short- 
circuited secondary winding of a transformer, of which the 
field or stator forms the primary. It is evident that this 
voltage depends upon the frequency of supply and also 
upon the current input, but is independent of the speed, 
and lags 90deg behind the current and field flux. (3) The 
rotation voltage, due to the coils undergoing commutation 
cutting a flux which is in a direction tending to increase 
the short-circuit current, this flux being derived from 
magnetic leakage and the presence of iron in the vicinity 
of the commutating zone between the main pole-tips. 
This voltage is obviously in phase with the current, and 
is proportional to the speed of rotation. Its effect is, there- 
fore, equivalent to an increase in the reactance voltage. 

At starting the reactance and rotation voltages are zero, 
but we have present the transformer voltage, which may 
be calculated from 

E, 2444 T. M. x 1073, 
where E, is the transformer voltage ; T, the number of turns 
in series per commutator segment ; M, the flux per pole in 
megalinos; and ~ the frequency of supply. The current 
generated by this voltage in the coils short-circuited by 
the brushes can be limited by adopting high resistance 
brushes, covering not more than two commutator segments 
(since a wide brush will evidently give a larger short- 
circuit current, due to the increase of the short-circuited 
armature turns under the influence of the alternating flux), 


or by inserting resistances in the commutator connections. 

he latter procedure results in increased losses during 
starting and running, thereby increasing the temperature 
rise of the armature in service. The flux, M, cannot be 
diminished below certain limits, since it is productive of 
the starting torque of the motor. The starting torque, 
however, increases more rapidly with the current than the 
transformer voltage does, due to the increasing saturation 
of the magnetic circuit, so that by reducing the terminal 
voltage at starting a sufficiently high torque can be secured 
without unduly increasing the transformer voltage in the 
short-circuited coils. 

When the motor is running under load all the above 
voltages are in operation, their resultant—i.e., the spark- 
ing voltage "—being given by 


М, (transformer voltage)? + (reactance voltage + rotation voltage)* 


The reactance voltage can be diminished by adopting a 
compensating winding on the stator in series with the 
armature, together with commutating poles. 

The commutation of single-phase railway motors is 
practically the chief difficulty met with in their design and 
operation in service, and until this problem is satisfactorily 
solved the progress of the single-phase motor for railway 
work will always be more or less retarded, particularly as 
continuous-current traction motors with commutating poles 
are now being introduced for operation on fairly high 
voltage lines. The commutation difficulty also results in 
increased heating of the single-phase railway motor, due 
not only to sparking, but also to the means adopted for the 
suppression of the sparking—eg., high-resistance com- 
mutator connections—and this increased heating reduces 
the rated output from the motor (based upon thermal 
considerations), therefore necessitating a larger and heavier 
motor to perform the same service as a continuous-current 
traction motor. 

It was mentioned above that the improvements relating 
to the commutation characteristics also effected an improve- 
ment on the power factor of the single-phase commutator 
motor. Considerations of power factor at once limits 
several important points in the design of these motors for 
railway work. For instance, in series motors the speed 
corresponding to the average load should be considerably 
greater than the synchronous speed (obtained from 


— 120 where ~ is frequency of eupply and р is the 


p 
number of poles) in order to obtain а high power factor 
at this load, whereas, with а repulsion motor, this load 
should correspond to the synchronous speed of the motor. 
А simple expression for the power factor of the single- 
phase series motor has been given by Punga ("Single-Phase 
Commutator Motors," p. 95). Thus 


cos ꝙ (= power factor = 1 
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PM armature turns in series between brushes 
————M—HM—— C ——————Ó— ay 


field turns per pole 


where 


and 
p= speed of rotation of armature in r.p.w. 


synchronous speed in r.p.m. 


In order to reduce the magnetising or wattless component 
of the current input, the magnetic saturation of the iron 
circuits of the motor must be kept low. A corresponding 
increase in the armature turns per pole is, therefore, 
necessary in order to obtain the requisite starting torque. 

The considerations of power factor, therefore, result in & 
design which is not favourable from the commutation 
standpoint, which requires a relatively “strong ” field and 
а “weak ” armature, whereas that obtained from the above 
considerations is a weak field and a “strong” armature, 
and in order to obtain satisfactory commutation under such 
conditions compensating windings and commutating poles 
must be resorted to. 

А further difficulty in connection with single-phase com- 
mutator motors is the low voltage of the armature, which 
is absolutely essential from sparking considerations in the 
case of the series motor. The low voltage of the armature 
is readily accounted for from the commutation . standpoint, 


014a THE ELECTRICAL ENGINEER, JONS 26, 1808 u 
nnn 1 —— ——j̃ͥ72ꝛ— 


as this at once limits the number of turns per coil to the 
minimum value —viz, one turn per commutator segment — 
while the size and mechanical design of the commutator 
limits the number of commutator segments. With motor 
of 75 h. p. and over it is necessary, from considerations of 
sparking, to adopt a multiple-circuit winding for the arma- 
ture, which, therefore, requires as many sets of brushes on 
the commutator as there are poles on the motor. "The com- 
pensated repulsion motor requires twice as many sets of 
brushes as there are poles. The commutator losses and 
upkeep of the brushes must, therefore, be somewhat high. 
We have, in the above discussion, briefly touched upon 
the cardinal pointe which present the chief difficulty in the 
design of the single-phase commutator motor, and, in con- 
clusion, we would call attention to the diametrically opposed 
conditions required by considerations of commutation and 
power factor, which result in a complicated, costly, and 
re iwi unsatisfactory type of motor for railway work.— 


Answer to No. 1,076 (awarded 7s. 6d.).— The greatest 
difficulty encountered in the commutator type of alter- 
nating-eurrent motors is that due to the unavoidable 
E. M. F. produced in the coil under the brush owing to the 
cyclic variation of the field magnetism. Consider the 
armature stationary, then it will be seen there is a trans- 
former effect taking place owing to the field coils acting as 
primary and the armature coils under the brushes as 
secondary. Thus, on the armature rotating, the E.M F. 
between one commutator segment and its neighbour is 
short-circuited, resulting in a large value for the current in 
this short-circuit, with consequent ill effects—viz., undue 
heating of coils, segments, and brushes, destructive arcing 
due to rupture of current. The transformer E M.F. in the 
repulsion type of motor has been neutralised to a certain 
extent by a speed-generated E.M.F. when armature is 
rotating, while in other types special magnetising coils are 
used. One method employed to limit the short-circuit 


current is to introduce non-inductive resistance between the . 


armature coil and its corresponding commutator segment, 
giving practically time phase between this current and 
transformer E M.F. This resistance should be so chosen 
that the loss due to short-circuit current or that due to 
main current is not excessive, but reduced to a satisfactory 
minimum. It is due to the imperfect commutation at 
speeds much higher than 150 per cent. of synchronism that 
the repulsion motor is best adapted to slow-speed freight 
locomotive service. 

The single-phase motor differs from the direct-current 
series motor in having two fields, the series or energising 
field and the compensating field, the latter being ды дек 
to neutralise the inductance of the armature produced by 
the alternating current therein. The compensating field wind- 
ing may be short-circuited upon itself (inductively wound) 
or in series with armature windings (conductively wound). 
This latter is preferable when the motor is to be used both 
on direct current and alternating current. Ву such an 
arrangement of compensation the power factor may have 
an operating value from 94 per cent. upwards. The wind- 
ing is distributed in the field face. In other cases the 
power factor is improved by making the field weak and 
the armature correspondingly strong, as for а certain 
eurrent the field flux varies as the first power, and tho 
reactance as the square of the field turns. Also a larger 
number of poles is used to improve power factor, owing to 
the magnetomotive force for producing the field flux being 
distributed throughout a large number of turns of few coils. 
It is seen that there is & limit to the number of poles ; also 
in this case the machine will be larger and heavier than a 
direct-current series motor, and the question of ventilation 
will be seriously affected. The field-magnet structure must 
be laminated owing to the cyclic maguetisation due to the 
alternating current, thus increasing cost of machine. 
Generally, weight for weight, the single-phase alternating- 
current motor is twice as heavy as the direct-current motor, 
for it has been found that for a given capacity the 
alternating-current motor runs about 851b. per horse-power 
апа the direct-current series motor 351b.40lb. per motor. 
Owing to the fact that the single-phase motor is unsuited 
in itself for continuous rapid acceleration work, its efficiency 
of acceleration, about 72 per cent, has no considerable 


operative value, alter 4ting-current experiments being used 
entirely upon roads calling for infrequent stops.— F. A. T. 


Answer to No. 1,076 (awarded &s.).—The chief difficulties 
to be met with in а single-phase traction motor of the 
commutator type are due to inferior commutation, which 
may be caused either by bad electrical design or faulty 
construction. The inherent troubles of single-phase traction 
motor design as compared with continuous-current motors 
have frequently been discussed in these columvs. It may, 
however, be of advantage to indicate a few of the modern 
methods adopted to ensure satisfactory commutation. . 

Single-phase traction motors may be generally divided 
into two classes—i.c., compensated series and compensated 
repulsion types. The former is represented by machines 
of the Westinghouse, Finzi, and Oerlikon types, and the 
latter by the Winter-Eichberg and Alioth-Fynn types. It 
must be remembered when dealing with single-phase motors 
that, whereas with the continuous-current motors it is only 
necessary to provide a contpensating winding to balance a 
single reactance voltage, with the alternating-current motors 
it is required to compensate for two or three distinct 
voltages, each differing from one another both in magnitude 
and phase. 

A few of the disadvantages met with in series-wound 
alternating-current motors are as follows: (a) It is 
absolutely necessary to employ a low frequency of supply 
in order that the impedance may be as low as possible; a 
reasonable number of turns must also be used in the stator 
field for the same reason. (b) The power factor is a 
maximum at по load and is somewhat inferior, irrespective 
of the frequency. "This is due to the impedance of the 
stator field and armature winding, and the greater the 
value of the current flowing the more the current lags 
behind the supply pressure. (c) For the same reason tho 
torque of the motor is limited at constant line pressure. 
(d) The motor should be designed to work at а pressure of 
about 200 volts or 250 maximum in order to avoid any 
trouble with the commutation. The heavy lagging currents 
with these motors, with the resultant armature reaction, 
causes a low power factor, and in order to improve this as 
much as possible the armature flux should be reduced to a 
minimum. The fact that the flux and armature reaction 
decreases with the frequency indicates that the motors of 
this class should be more satisfactory with a low frequency. 


Some of the more important devices used to obtain satis- 
factory commutation, apart from the use of special brushes, 
are: (1) to provide resistance strips between tbe com- 
mutator segments and the armature conductors ; (2) to 
employ two windings, each being alternatively in circuit; 
(3) a compensating winding of the distributed type, as 
originally used by Deri (this winding is placed in the 
stator slots in between the main poles of the motor, and 
compensates for the distortion of the main field due to 
armature reaction); (4) in order to prevent demagnetisa- 
tion of the field, special slots are cut in the poles, as 
originally used by Lamme and Finzi. 

The connections of an Alioth-Fynn motor are shown in 
the figure, which is typical of all repulsion motors of thia 
class, where C is the main winding in series with the com- 
pensating winding, T, on the stator and E, the exciting 
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winding, on the stator, which is connected to the rotor 
brushes, R. It will be noticed that the winding C is in 
quadrature as regards space to the compensating winding, 
and that the brush axis is in phase as regards space with 
thelatter. The exciting winding, E, is, however, in phase 
as regards space (or practieally so) with tbe winding, C, 
the two windings being actually in the same slots. It will, 
therefore, be seen that this winding is in quadrature as 
regards space to the winding T and the brush axis. 

Special attention should be given to the design of the 
brush gear to ensure that there shall be no chattering or 
undue friction. when subjected to excessive vibration, as 
usually met with in connection with traction work.—K. 


Answer to No. 1,076 (awarded 5s.).—The chief draw- 
backs to the single-phase commutator motor for railway 
work may be summarised under the following heads: 
(1) power factor; (2) efficiency ; (3) weight ; (4) cost; (5) 
commutation ; and (6) maintenance. 

Power Factor.—This quantity, both in the series and 
repulsion types, increases with speed, but is very low under 
starting conditions. Hence the greater the number of stops 
per mile, the lower the average power factor of the system. 

Efficiency.—Thia must of necessity be lower than for the 
equivalent continuous-current motor, owing to (a) iron 
losses in field due to alternating flux ; (b) copper losses in 
compensation winding and resistance leads to commutator ; 
(c) greater commutator friction and C? R; (d) higher gear 
losses due to higher rotative speed. Further, the efficiency 
falls off within very narrow limits of load when running 
at constant potential. The electrical effisiency at rated 
load averages about 5 to 7 per éent. lower than the 
equivalent continuous-current motor. 

JVeight.—This is intimately connected with the question 
of efficiency. It is found that to attain the 75deg. rise in 
temperature in one hour (the standard basis of rating), the 
1 эзвев should be about 5,000 watts per ton weight. Com- 
paring a single-phase motor with a continuous-current series 
motor of the same rated output, tho electrical losses in the 
former approach double tho value of those in tbe latter, 
hence either the weight must be relatively greater or the 
motor is not correctly rated. As a matter of fact, the single- 
pose motor will contain more iron—due to the necessary 

ow saturation and laminated structure—and more copper 
for the compensating windings. 

Cost.—This item will be seen from the last paragraph to 
be unfavourable to the single-phase motor. The following 
figures are due to Mr. A. H. Armstrong, of Schenectady : 
continuous-current railway motors with control equipment, 
£3 per rated horse-power ; single-phase railway motors with 
control equipment, £5 per rated horse-power. 

Commutation.—Sparking is admittedly the most detri- 
mental feature, and is occasioned by the transformer E.M.F. 
set up in the short-circuited coil. This cau only be 
effectually neutralised at one speed, and.under starting 
conditions especially commutation is of necessity bad. 

Maintenance.—The commutator of the railway motor 
probably requires more attention than any other part, 
hence it is that the question of maintenance is intimately 
connected with that of commutation. The voltage across 
brushes in а single-phase motor has to be kept down to 
half the value usual in a continuous-current motor of the 
same rating. This means that armature rating and length 
of commutator will be doubled, and there will be double 
the commutator surface requiring attention. 

Armature coils will require more frequent replacement, 
due to burn-outs, from the heavy induced currents. The 
higher rotative speeds render the bushes and pinions liable 
to more rapid deterioration.—E. V. P. 

Question No. I. O77. — Describe Frahm's frequency indicator. One of 
these indicators is in use on а 50 ~ supply, single-phase. If the 
frequency be increased, say, from 49, the vibrations of the reeds 
die away on reaching 50, increasing again at about 51. On the 
frequency being reduced, all the reeds respond over the above 
range. Give cause of this. 

Answer to No. 1,077 (awarded 7s. 6d. ).— The Fi ahm speed 
and frequency indicator is based on the employment of the 
principls of resonance, which, as is well known, is the 
property that elastic bodies possess of being set in vibration 
if they are subjected to periodic impulses, the frequency of 
which corresponds to tte natural period of vibration of 


the bodies themselves. 
vibrating bodies consist of springs of best watch-spring 
steel, the dimensions for ordinary purposes being 1}іп. to 
дїп. long, фір. wide and ‘Olin. thick, each spring being set 
in a slit cut in а small rectangular shoe to which it is. 
firmly pinned and soldered, as shown in Fig. 1. At the 
upper end each spring is bent over at right angles for about 
iin, and the head thus formed is covered with white 
enamel to render it easily visible. 
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To this particular instrument the 


In the angle which the 
head makes with tho stem of the spring & small drop of 


solder is placed. Each spring is, to all practical purposes, 
of the same cross-section, and, therefore, the frequency of 
the vibrations to which any one spring will respond 
depend: only on the length of the stem and the weight of 


head. By varying the weight of head by altering the mass 
of solder attached, the springs can be readily adjusted to 


Л 


j 


Fic. 1. Fic. 2. 


correspond to the correct frequency. Thus, a spring of the 
dimensions given above can be adjusted to respond to any 
[requency between 35 and 100 cycles per second simply by 
altering the mass of solder fixed in the angle at the head. 
Fig. 2 sho*s the manner in which the springs are 
arranged in an instrument. They are screwed to a brass 
rod lin. square, supported at each end by a steel strip 
screwed to supporting feet, so that the bridge to which 
the vibrating springs are attached is free to vibrate in а 
plane at right angles to that in which the springs them- 
selves vibrate. А number of springs arranged in this way 
will be sensitive as regards any vibration -communicated to 
the “ bridge” to which they are attached, and the particular 
spring whose period of vibration corresponds to that of the 
vibration communicated will respond. Ву calibrating the 
springs so that the natural period of vibration of each 
differs by an equal amount from that of its adjoining 
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members, we possess an arrangement which can be utilised 
to read either speed or frequency. The speed of any 
machine having a rotating member can be readily deter- 
mined by placing a piece of apparatus, such as described 
above, upon a part of the frame subjected to the slight 
vibration always occurring even in the most perfectly- 
balanced machines. 

For a frequency indicator an electrical vibrator has to be 
added, as shown in Fig. 3. This consists of an electro- 
magnet, A, which causes an iron armature, B, fixed to the 
"bridge," C, to vibrate. The coils of this electromagnet 
are connected in series with a resistance across the lines 
the frequency of which it is desired to determine. In this . 
way the frequency of the vibrations communieated to the ' 
* bridge," C, will correspond to the frequency of the lines. 
Fig. 4 gives a picture of a frequency indicator with the 
cover removed, such as described above, and it shows the 
way in which the springs vibrate when the instrument is 
connected in circuit. Of course, the spring which most 
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nearly corresponds to the applied frequency will vibrate 
with the maximum amplitude, but as the difference in the 
natural period of vibration between adjoining springs is 
slight, the springs immediately adjoining the responding 
spring will also vibrate, but with much decreased 
amplitude. 

8 to the phenomenon referred to in the latter part of 
the question, it would seem to indicate that the springs in 
the particular instrument referred to are adjusted so that 
the difference in the frequencies at which any two 
adjacent ones respond is two cycles per second. That is, 
supposing that a certain spring, a, is adjusted to respond 
at 49 cyoles per second, the adjoining ones, b and c, would 
respond at 47 and 51 cycles per second respectively. On 
this assumption—it is pure assumption, however—we can 
explain thé phenomenon observed, for if the frequency be 
adjusted to 49 ~ spring a would vibrate with maximum 
amplitude, and on increasing the frequency to 50 ~ this 
amplitude would decrease whilst the amplitude of spring c 
would increase, increasing and attaining its maximum 
amplitude when the frequency has reached 51 ~, the 
frequency for which it has been tuned. 


The sensitiveness of an instrument of this type simply 
depends on the number of springs used—that is, supposing 
100 springs are used over a range of 50 cycles per second, 
then such an instrument would respond absolutely to 
differences of one-half a cycle per second. For ordinary 
commercial use, however, an instrument tuned to give a 
two-cycle per second difference between adjacent springs 
would give indications sufficiently accurate. 

In conclusion, it must be added that the Frahm speed 
and frequency indicator is manufactured and supplied by 
W. Lucy and Co., Limited, of Oxford, and the description 
of tbis instrument substantially as given above is taken 
from their very lucid pamphlet describing these instru- 
ments, from which the illustrations and diagrams given 
above are also taken.—A. P. YOUNG. 


Answer to No. 1,077 (awarded 5s. ).—The principle under- 
lying the construction of the Frahm speed or frequency 
indicator is based on the employment of the principle of 
resonance, this being the property that elastic bodies 
possess of being set in vibration if they are subjected to 
rhythmic impulses, the frequency of which corresponds 
with the natural period of vibration of the bodies them- 
selves. The fundamental part of the Frahm frequency 
indicator consists of a spring of steel or other elastic 
material about 2in. long and jin. wide, being bent at the 
top and weighted by means of a small drop of solder. The 
number of vibrations such a spring will make depends 
primarily on the length of the vibratiog part and the 
weight at the head, as it is made of a material as uniform 
a3 possible in quality and thickness. "Thus, by arranging a 
number of such springe, each of different tuning, clamped 
rigidly. at the base by a supporting shoe, a range of 
frequency proportional to the number of springs is 
‘obtained. | | 
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Fig. 1 shows such an arrangement. The comb thus 
formed is fixed on two end plates of springy material 
screwed to supporting feet, so as to permit the bridge to 
have a small vibrational movement at right angles to its 
axis. Since it is necessary to produce vibrations (corre- 
sponding with those to be measured) on the springs so 
arranged, an electromagnet js arranged as in Fig. 2, the 
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armature of which is fixed on the bridge of the comb and 
parallel to the springs. If, now, an alternating current ie 
passed through the coils, the armature will be regularly 
attracted and repelled, so that the comb is made to 
vibrate in correspondence with the frequency of the 
current. All the springs are made to quiver slightly, 
and that particular spring whose natural period of 
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vibration is most nearly in unison with the actuating 
impulses will be thrown in very strong vibration, its 
awplitude depending on the more or less close agreement 
of its natural period with that of the actuating device. 
This is probably the reason that when changing the 
frequency the whole series of springs is affected, a stable 
condition being obtained when the frequency becomes 


CPRING WITH NATURAL PERIOD OF VIBRATION 
NEAREST THAT OF MEASURED FREQUENCY 


constant. Should the actual number of vibrations be 
exactly in synchronism with the natural period of the 
spring, then the amplitude will reash its maximum. 
Under working conditions the springs appear as shown 
in Fig. 3, the centre one of the group having the greatest 
vibration indicating on the scale the frequency measured, 
the movement of the adjacent springs dying down gradually 
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as shown, hence a variation of 2 per cent. in the tuning of 
adjacent springs is necessary to give а clear reading. 
Fig. 4 shows the appearance of the instrument manufactured 
by Messrs. W. Lucy and Co., of Oxford.—Y. 


[Other replies to Question No. 1,077 will be given in our 
next issue. —Ер,, E. E.] | | 
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